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Tests of the Tantalum Lamp, 385 (see 
also p. 365) 

Dell Push, A Transparent, 999 

Bell Ringing by Electricity, 761 

BENNETT, A.R.: The Telephone Purchase, 
717, 830 (Correspondence 

TENNIS & Co., E: A Plea for Larger Units 
(Correspondence), 142 

Bennis Stokers, Trials of, 689, 741 

Berkhampstead. 685 

Berlin, (Electrical Strike) 925, 927, 970, 1013; 
(Tramways) 4 8, 958 

Bermondsey (London), 192, 356, 394, 567, 833, 
914, 1001 

Bermuda, 275 

Bethnal Green (London), 567 

Bexhill, 148, 608, 958 

Bexley, i: uu 63 ; (Tramways) 63, 608 

BILES, J. H.: Steam Turbines as Applied 
to Ocean Liners, 855 

Bingley, 761 

Birkbeck College (London), $32, 873, 914, 
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Birkenhead, (Lighting) 275, 1015; (Tram- 
ways) 100 

BIREK Err, B. W.: Three-wire Distribution, 
for Factories, 552 


ы and District Electric Club, 
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Birmingham, (Lighting) 276. 316, 609; 
(Tramways) 276 fee also PARLIAMENTARY 
and LEGAL) 

Birmingham University, 777, 645, 731, 797 

Birstall (Yorks.), 481 

Birthday Honours, 4, 451, 153 

Blackburn, (Lightinz) 685 ; (Tramucays) 797 

Blackman Combined Fan and Stoam 
Engine, 239 

Blackpool, (Lighting) 63, 100, 14s, 761: 
(Tramways) 148, 235, 316, 761 

BLAiN, H. E.: Rules and Regulations for 
Tramway Employces, 464 

Blas don, 721 

Bloemfontein, 150. 104 

Board of Trade Commercial Intelli,ence 
Committee, 797 

Board of Trade Electric Lighting Regula- 
tions, The Revised, 157, 180 

Boar] of Trade Railway Return, 815 

Board of Trade Tramway Requirements. 
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Boiler Furnaces, The Effect of Oil upon 
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Bolometer, for the Absulute Measurement 
of Radiation {Callendar], 216 

Bolton, 316, 327; (Lighting) SH; (Tram- 
wa y»), 100, 894, 481 

Bombay, 276 

Bonding, Track (Ricker), 213 (see «also r. 
£04] 

Books Received, 58, 90, 122, 198, 234, 289, 361, 
374, 434, 4€0, 517, 563, 635, 691, 720, 710, 783. 
831, 818. 901, 955, 1051 

Booth's Improved Rail Joint, 21 
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Boston. 316 

Bourne (Lines.). 192, 440, 721. 9'4, 1001 

Bournemouth, 63, 100, 276, 357, 336, 110, 
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Rowling Greens, Electric Lighting of, 797 
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276, 798, 873. 1001 («ee also LEGAT.) 

Bradford Technical College, 721 

Braila (Roumania), 567 

Brandon. 525, 873, 1045 

Braun Cathode Ray Tube. Some Applica- 
tions of the [Varley and Murdoch]. 35 
(See al^o Correspondence: 

Bray. 235, 833, 914 

Brazil, 100. 359 

Rrentfoid, 100, 256 
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BnEÉESLAUER, Max: Variable Speed Motors, 
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25^, 533 
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761 ; (Tramways) 192, 440, 611, 646, 798 (see 
also TELEPHONY) 

Bristol, 63, 100, 356, 525 
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BRITISH ASSOCIATION (ealo 
Index of Societies’ Meetings) — 
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of. 856 

Presidential Address, 707, 771 (#се also р. 
695) 

South Africa Meeting, 491, 623, 6 0, 695, 
733, 553; (Diary) 824, Sel 

1907 Meeting, 407, 456 


British Electric Friend y So iety, 536 
British Electric Superannuation Fund, 536 
British Electric Traction Co., 5/6 (see also 
Companies’ Index) 
Britisn Engine Boiler and Electrical In- 
surance Co., Annual Report of, 720, 937 
British Thomson-Houston Co., 162 
Briton Ferry, 235 
Brixham, 915 
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Supply Co., 1001 (see ulso Companies 
Index) 
Brown, BovERI & Co.: Steam Turbine 
Consumptions (Correspondence), 476 
Pro Boveri Turbines, Some 10,000 H.P., 
1 


Brown, E. E.: Compensating Armature 
Reaction, 226 

Brown, J.: A Dry Daniell Pile, 858 

Brown,8 G.: Submarine Cable Construc- 
tion (Correspondence), 142 

Brownhills, 567 
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Brynmawr, 316 

Buck, H. W.: Duplication of Electrical 
Apparatus to Secure Reliability of Ser- 
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Buenos Ayres, 39, 63, 100, 192, 234, 357, 481, 
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Burglar Alarm, An Electric, 115 

Burke's Physiological Experiments, 6, 
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Burslem, 685, 833; (Opening) 815 
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316 ; (Tramways) 192, 267, 316 

Bury, (Lighting) 63, 276; (Tram w. ys) 276 . 


Duri Rochdale and Heywood Tramways, 
1 


Bury St. Edmunds, 27, 410 

Business and Engineering, 3%? 

BUT HER, Dr. W. DresNE: The Rentgen 
Congress in Berlin, 347 

Встт, T. P. H. Notes on the Induction 
Motor as Generator, 716 («ce alao p. г 22) 
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Cable Commission of the Verband Dou? 
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Cable Drum Garriage, A New, 276 

Cable Laying (Perry). 143. 2568: Felten and 
Guilleaume) 227, 333 (Correspondence) 

Cables, Paper Insulated i Fisher}, 2 

Cabs, Electric, 39. 722 
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Companies’ Index) 

Calgary (Canada), 394 
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Absolute Measurement of Radiation, 216 

Callender Cables, 140 
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CAMPBELL, A.: Apparatus for the Measure- 
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TELEPHONY) 
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Car Fender Tests, 15 
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for [Hamilton], 351 
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Carnoustie (N. B.), 685 
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CHELLIS, G F. Time Limit Relays, ^90 
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Chepstow, 915 
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си Breaker, Westinghouse, Tests on 
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Clocks, Electric, 237, 911 

Clyde Navigation Trustees, КІЗ 
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9140 
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Colwyn Вау, 192 499 
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Charges for Supply from (Rider), 462; 
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way. 101. 7 
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Smith, (Correspondence), 912 
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Conduit Fittings, Patent Litigation re, 320 
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Tension, м9, 904 

Contract Retention Moneys, 235 
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in Power 
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Copper Wire. Deterioration of, $69 
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Corrugation of Tramway Rails, 76", 778 

Cosmopolitan Club, 482 

Costs aud Tariffs for Electric Supply 
[Kilgour], 417; (Discussion) 419 (see also 

p. MH) 
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aie PARLIAMENTARY and Companies’ 
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Coventry, 100, 357, 395, 482, 567, 873, 958 

CowWPER-COLEs, S.: Some Notes on the 
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Cradley. 609, 915 
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A Index) T 
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(see also p. . 
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Crystal Palace School of Practical Engi- 
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Dalkeith, N. B., 688 

Dalziel, 873 
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DAMON, G. A.: Line Construction for High 
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p. 245) 
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ae re rae (Lighting) 192; (Tramways) 


148, 

Гар Sir Humphrey, Memorial to, 537 
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Plant, 459 

De Laval Steam Turbine, 493 

Ben (London), 395 

Delhi, 27 
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Devonport, 316, 686, 722, 761, 958, 1015 
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Dewsbury, 27, 235, 395, 873 

Diamonds (Crookes), 819 (see also p. 805) 

Dick, Kerr & Co.'s Tramcar Controllers, 
239 (see also Companies’ Index) 

Sov e Tests, Apparatus for (Skinner], 
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984 (see also under Insulating Material) 
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netic and Electric Properties of various 
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Dobbie, McInnes Indicators for Gas and 
Steam Engines, 357 

Docks, The Electricul Equipment of, 316, 
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DorPH,J.C.: Heat Conduction and Radia- 
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Doncaster, 686, 1015 

Dorking, 482, 567 

Dover, (Lighting) 64, 525, 609, 761, 1002, 
1046; (Tramways), 833, 1003 

Dow, A.: Protection from Lightning, 409 

DowsiNcG, H. J.: Electric Heating, 1021 
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Drills, Electric, 838, 919; [smith], 969 

DRYSDALE, C. V.: 
Measurement of the Slip of Induction 
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Wattmeter Correcting Factors (Corre- 
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Telegraphy Measurements, 258, 299, 319 ; 
(Discussion) 350 (see also р. 326) 
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B. T.-H. Generators, 799 

Brush-holder, A New, 895 

оно; High Speed, Tle Grinding 
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. Armature Reaction. Brown ) 


Continuous Current Generators for Jo- 
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302 (see also р. 282) 
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the (Butt), 746 (see also p. 733) 
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[Sent tius], 661 . 
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(Tramways) 149, 198, 609, 761, 873, 958 
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Eastwood, 316, 915. 1046 
Ebbw Vale, 193, 395 
Ebbw Vale Steel, Iron and Coal Co., 395 
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Echte Tramway Lifeguard, The, 706 
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1021 (see also p. 1011) 
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structicn [Hutton and Beard), 591 
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Elgin, 316 
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Engineering, The Influence of Electricity 
on [Esson], 1039 
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ways) 1046 

Exhibitions: (Alexandria) 1002; (Black- 
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of London) 685; (Franklin v. Crompton 
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Leicester, (Lighting) 958; (Tramways) 637 

Leigh (Lancs.), 526 , 

Leith, (Lighting) 610; (Tramways) 65, 122, 
916, 1046 
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450, 454 (see also pp 286, 297 and Corresp.) 

Leprosy, Róntgen Kay Cure of, 697 

Lewisham (London). 569 

Leyland (Lancs.), 358 

Leyton, (Lighting) 317, 631; (Tramways) 65, 
317, 441, 64 

Lifeguard Tests, Tramway, in Vienna, 45 

Lifeguard, Tramway, The Echte, 706 

Lifts, Electric, 64, 373, 451, 581, 754 
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LIAMENTARY)— 


Ackwortn, 277, 488 
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Barking. 277, 568 

Barton (Lines.), 277 
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Blyton —Frodinazham, 568 
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Commissioners Report (1904), 317 
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Hast Sussex (Amendment), 102, 762 
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Lampeter—Aberayron, 568 

Lindsey, 277 
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Maidstone. 102, 508 
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ton, 277 
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Spen Valley—Morley, 762 
Tarporley, 610 
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Weston (Bath)—Lansdown, 277, 597 
Woking—Bagshot (Extension), 831 
Wolverhampton—Cannock Chase, 277, 569 
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bined, Charges for Supply from ( Rider], 
462; (Discussion) 484 (see also p 4:8) 
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206 (see also p. 174) 

Lightning, Damage by, 2 

Lightning Effects [Steffens], 408 

Lightning, Protection from (Dow), 409 

e Research Committee's Report, 
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Lima, 396 

Limerick, 687 

Lincoln, 317, 441 

Lister, G. A., and Morris, D. K.: The 
Eddy Current Brake for Testing Motors, 
88, 131: (Discussion) 170 (sse also p. 153) 
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(see also LEGAL) 

Liverpool University, 452, 493, 507, 760, 
832, 872, 914, 957, 1000 ; (Description) 456 
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Llandudno, 723, 916 
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916 
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Llanwrst, 798 
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[Lloyd], 583 
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Load Factor, The Effect of, upon an Elec- 
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413 (see also p. 406) 
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Loans, 466, 467, 569 

Lombardy, 723, 886 
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poration) 
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North Metropolitan Tramways Co.) 193; 
(Annual Statistics) 834; (Car Pluughs, 
Modification of) 610; (Electric Watering 
Cars) 193; (Electromagnetic Brakes) 610 , 
(Litbankiment Tramway) 245, 277, 423, 


393, 535, 959, 1003, 1047; r of 
Children in Factories) 357; rea on 
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569, 610, 648, 874 ; (Loans) 98, 193, 277, 317, 
483, 527, 610, 648, 1046; (London Ambu- 
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Power Bills) 569, 1003, 1046 ; (Motor Drir · 
ing Classes) 567; (New Tramoars) 569; 
(New Tranways Proposed) 610, 648, 798 ; 
(North Metropolitan Tramways Pur- 
chase) I, 138 ; (Proposed Increased Tram- 
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610; (Tramway Accounts) 304, 314, 345; 
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98, 193, 277, 317, 483, 527.874, 920, 1012. 1046; 
(Tramways: South) 98, 119, 193, 277, 317, 
483, 527, 569, 610, 834, 916, 1003, 1046 ; (Wir- 
ing Powers) 204, 535 (see also PARLIAMEN- 
TARY and Correspondence) 
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under Power Schemes (Electr:c): and 
PARLIAMENTARY) 

London Institution, Proposed Amalgama- 
tion with Society of Arts; 159 

London Private Fire Brizade Association, 
610 

London Traftic [Meik and Beer], 288 

London Traffic, Royal Commission on, 115, 
451 (Report), 540, 550 

London United Tramways Co., 205 (see also 
LEGAL, PARLIAMENTARY and Companies’ 
Index) 

Long Eaton, 236 

Longton, 527 

Lothians, Electric Traction in, 64 

Lottery, Tramway Ticket, 721 

Loughborough, 569, 648, 723 

Lourenco Marques, 29, 569 

Louth, 338, 527, 1003, 1046 

Lowestoft, (Lighting) 194, 358, 569; (T'ram- 
ways) 874 

Lowry, T.M.: Au Application to Electro- 
vies of the Hydrate Theory of Solutions, 


Lucas, R. N.: Train Lighting Dynamos 
(Correspondence), 355 

LUNTLEY, W. A.: Motor Omnibuses v. 
Electric Tramcars, 464 (see also p. 468) 

Luton, 358 

Lyceum Theatre, Sky Sign, 277 

Lye and Wollescote, 874 
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McKay, WILLIAM: Suggestions for Steam 
Economy, 757 

Madeira, 723 

Madras, 958 

Magazines, Powder, The Lighting of, 581 
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Alloys, Maguotic, from Non-Magnetic 
Metals [Gumlech], 91 (see also p. 73) 

Alloys not Containing Iron, Magnetic 
Qualities of (Fleming and Hadfield], 329 
(see also p. 325) 

Earth Magnetism [Beattie], S03 

Electric Oscillations, Effect of, on Mag- 
netism, [Walter] 83 (see also p. 74) 

Hysteresis Commission of the Verband 

eutscher Elektrotechniker, 453 

Hysteresis in & Ferraris Field, Variation 
of (Arno), 469 (see also p. 420 and Conies- 
pondenco) 

Magnetic Observatories v. Electric Tram- 
Ways at Nice, 660 

Magnetic Properties of Iron, 37 

Maguetic Survey in South Africa [Beuttie 
and Morrison], 862 

Magnetic Viscosity iu Stecl [Jouaust], 792 

Moment of Inertia of Magnets used in 
Measurement of the Horizontal Com- 
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Steel Castings, Mugnetic Properties of 
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Maidstone, 772; (Lighting) 317, 6:0; (Tram- 
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icc edd Municipal School of Technology, 
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Manchester University, 532 SINT 
Manchester 492, 536 ; (Accounts) 492. 495: 
(Education) 481; (Lighting) 336, 483, 648 
874, 1003, 1046 ; (Tramways) 28, 1:4, 149, 
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(Opening), 527 d ies 
Manufacturers 
Britain, 441 
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Marylebone (London), 102, 236, 884. 396, 
483, 1046; (Change of Pressure Inquiry 
491, 537, 595, 844, 865, 1016 (see also LEGAL 

Maryport. 611 

Massachusetts, 116 
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936 

MarHoT, R. E.: Growth of Large Gas 
Engines on the Continent, 682, 751 

Matlock, 102 
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May-Oatway Fire Alarm, 613 
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. ards for, 856 | 
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Melbourne, 127, 481: (Accounts) 696, 701 

MRLLANBY, A. L.: Steam Jacketing. 600 
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(Bristol), 481, 608, 832. 914. 10 0 

Mercury Arc, The [Weintraub], 338 (see 
also p. 326) ' 

Mercury Interrupter, А New, 661 

Metallic Seamless Tube Co., 320 

Meteorological Society, 367, 581 

Meteorology and the Dynamo, 660 
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Electricity Meters, [Gerhardi] 6, 82, 167, 
209, 294, 375, 426, 496, 585, 663, 735, 816, 903, 
926, 934, 970, 1032 (see also Correspon- 
denceand p. 674) 

Ferranti's Exhibition Lecture, 1021 

% Hookham " Prepayment Meter, 1049 

International Electric Co.'s New Meters, 
183 

Prepayment Meters, Electricity Supply 
by, Sillar] 482 ; (Discussion) 431 (see aleo 
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Patent. 733 

Terminology, American Influence upon 
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Steinmetz's 


Metropolitan Asylums Board, 28 

Metropolitan Electric Supply Co., 2; (Mos- 
cow-road Sub-station) 1018 (see also PAR- 
LIAMENTARY and Companies’ Index) 

Metropolitan Electric Tramways, Ltd., 1, 
106, E. 287, 570. 611 (ses also North Metro- 
politan Tramways, PARLIAMENTARY and 
Companies' Index) 

Mexico, 441, 611, 723, 958 (see also TELE- 
GRAPHY) 

Mica, 353 

Mica Insulation, Patent Litigation re, 277 

Middlesbrough, 149, 396 

Middlesex County Council, (Education) 
439; [Tramways], 149, 237, 287, 441, 611 

Midland Railway, Electric Signalling on 
the, 376 (see also p. 382) 

Midsomer Norton, 611 

Mills, Electric Driving in, 833 

Mill Stamp Driving by Electricity 
[ Heathen], 582 

Mines, Electricity in, The Uses of [Raven- 
shaw], 171, 907 

Mining, Electricity in, 23, 149, 257, 3'8, 440, 
631, 656, 686, 696, 712, 835, 867, 872, 915, 918; 
(New Regulations) 105, 193, 318 

Mining Plant, Electrically Driven, Exhibi- 
tion of, 778 

Mitchelstown (Cork), 611 

Molesey, 570 

Montreal, 317 

Morison, D. B.: Boiler Furnaces and the 
ie of Oil on their Ultimate Strength, 


Morley, 317, 396 

Morris, D. K., and Lister, G. A.: The 
Eddy Current Brake for Testing Motors, 
88, 131: ( Discussion) 170 (зве also p. 155) 

MORRISON, Dr., and BEATTIR, Dr.: Maguetic 
Survey in South Africa, 568 


MOTOR CARS (sec a'so MoTons)— 


America, 335 
Birmingham Motor Express Co., 398 
ait Empire Motor Trades Alliance, 235, 


35 

Cable Troubies, 573 

Cabs, Electric, in London, 39, 722 

Charging Accumulators, Rotary Converter 
Set for, 837 

Electric Automobiles, 395, 396 

Fire Engines, Electrical, 771 

Glover's Motor Car Cables, 573 

Hub Motors for Electric Vehicles, 234 

Lima, 396 

Maintenance of Motor Omnibuses, 762 

Motor Car in South Africa [Hennessey |, 862 

Motor Omnibuses as Tramway Feeders, 194 

Motor Omnibuses v. Electric Trauicars 
[Luntley], 464 (see also р 455) 

Training of Drivers, 567, 721 

Trolley Motor Cars, 62 


MOTORS (see alo Moror Cans) - 


Alternating Current Commutator Motors, 
Equalisation of Potential in, Laimme’s 
Patent, 806, 818 | 

Alternating Current Motors in Industria] 
Service (ionides), 225 

Alternatin -Current Motors, Prevention 
of Sparking in, Zani's Patent for, 739 

Alternating Current Series Motor. The 
(Creedy}.3', 46, 85; (Dizcussion) 118 (see 
also p. 11%) nS 
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Motors—continued. 


Bellini’s Method of Slip Measurement, 581 

B.T.-H. Motors, 799 

Commutation in a Four-Pole Motor [Cat- 
terson Smith], 11; (Discussion) 13 (see 
also p. 1 and Correspondence) 

Contact Resistance on Iron Slip Rings 
[Schoenau), 670 

Crane Motors, Singlo-Phase, 140 

Crompton's Exhibition Lecture, 988 

Baay Current Brake for Testing, The 
[Morris and Lister), 88, 131; (Discussion) 
170 (see also p. 158) 

Induction Motor as Generator, Notes on 
the (Butt), 746 (see also p. 732) 

J 6 Regenerative Motor, 621, 


Lundell’s Single- phase Motor, 502 

Motor Connections in London, 224 

Motor Load Development and Standby 
Charges [Taylor], 136; (Discussion) 137 
(see also pp. 125, 142, 182) 

Peebles Single-phase Motor, 513 

Regenerative Control for Tramway Motors, 
536, 548 (see also Correspondence) 

Siugle-phase Motors, 140, 494, 502, 513 

Slip of &n Induction Motor, The [Bailey], 
340; [Drysdale] 734 (see algo Correspon- 
dence and p. 581) . 

Spur Wheels for Tram Motors, 263, 487 

Starting Rheostat, 69 : 

Tesla Patents, Expiry of, 159 

Variable Speed Motors, Alliance Electrical 
Co.'s, 159, 169 

Variable Б Motors Notes on Heating 
and Sparking Limits in [Bate], 14 (Dis. 
cussion) 15 (see also p. 1, 38 and Corre. 
Bpondenco) 

Verity-Gott Motor Controller, 469 

Winter-Eichberg Single-Phase Motor, 140 

Worm Gearing for Railway Motors 
(Somach], 437 

Zweigbergh's Single-phase Motor, 494 
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Survey of South Africa, 863 
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Moving Pictures, The Taking of, 287 
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(Discussion) 491 (see also р. 7 

Municipal Loans, Ihe Local Government 
Board and, 466, 467. 569 
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Mymyddislwyn (Mon), 534 


Natal, 831, 835 
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(see also Index of Societies Meetings) 
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Naval Manquvres, Electricity and, 761 
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Nevlu Light Railway Co., 835 
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0. 

Newcastle-on-Tyne, 149,319, 611, 648, 835 (see 
also TELEPHONY ard LEGAL) 

NEWINGTON, F. A.: Presidential Address 
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Newport (Mon ), 525; (Lighting) 396, 61 x^ 
762; (T'ramwuts) 396, elt 

Newquay, 798 

New south Wales, 287, 618 

Newton Abbott, 916 
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New York Edison Co., 651: (Waterside 
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Nottingham General Hospital, Electro- 
therapeutics at, 3 

Nottingham, (Lighting) 194, 318; (Tram- 
ways) 442, 875 (see also PARLIAMENTARY) 

NUNN, P. N.: Development of the Ontario 
Power Co., 671 (see сор 659) 
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on, 248, 913 
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Fowler, William, 916 
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Housman, Robert Holden. 160 
Langdon, William Edward, 712, 738 
Mason, Thomas, 798 

Mar. Oscar, 845 

Muir, Sir William, 493 

Munro, Jobn, 287 

Nelson, Peter John, 611 

Panton, Dr. J. E., 160 

Romilly, Lord, 407 

'amplin. Major 8. W. T., 723 
Walker, William, 407 

Willox, Sir John A., 367 


Odessa, 916 

Oil Transformer, 698 

Oldham, (Lighting) 236, 570, 875; (Tram- 
ways) 277, €87 

Olympia Electrical Exhibition, 97, 101, 527, 
596, 764, 883, 944, 982, 969; (Opening) 928 ; 
(Lectures) 988, 1011, 1021; (Description) 
886, 987, 1021, 1040 

Ontario, 719 

Optical Convention, The, 115, 247 

Optical Properties of Space at High Poten- 
tial, 844. 

Ormskirk, 611. 875 

Ossett, 28, 65, 762, 916, 1017 

Ottawa, 304 

Oulton Broad, 1003 

Outings, 237, 484, 528, 571, 688 

Outlying Areas, Extension of Electric 
Supply to [Mountain], 431; (Discussion) 
432 (see also p. 407) 

Overhead Tramway Crossing, An Im- 
proved. 257 

Overhead Wires, Aluminium [Esson], 250 
(see also p. 246) 

Overhead Wires, 1017 

OWEN, D.: Comparison of Electric Fields 
by Means of an Oscillating Electric 
Needle, 504 

Oxford, 442, 1047 

Oxford University, 152, 483 
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Paarl (Cape Colony), 150 

Paddington (London), 2. 98, 1003 

Paddington Technical Institute, 873 

Paignton, 194, 463, 762, 835 

Paraguay, 723, 798 

Parcel Delivery by Tramways, 114, 1048 

Paris, 149, 527, 698 А 

PaRIsH, W. F.: Friction as Affected by 
Lubrication, 77 

Parliamentary Decisions, Important, Sum- 
mary of, 715 
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GENCE (including Provisional 
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Aberavon Tramways, 521 

Aberdare Urban District Council, 145, 230 

Accrington Corporation, 145, 191, 231, 273 

Administrative County of London Electric 
Power, 167, 219, 311, 392, 448, 517, 559, 603, 
640, 677 (se^ also p.p. 113, 157, 222, 506, 535, 
246, 635, 659) 

Andover Lighting and Power, 145, 522 

Baker Street and Waterloo Railway, 95, 
191, 231, 521, 565 

BA ae Tramways and Half-penny Fares, 

Bermondsey Clause, 227, 433 

Big Ben, The Lighting of, 479, 565 

Birmingham Corporation, 191. 273 

Board of Trade and Electric Power Coin- 

са tral Preet Suppl 
entral Electric Su , 186, 187, 219, 4 
479, 607, 680 (вее ade DE 112, 122, 922) 2 

Central London Railway, 273, 393, 479, 607 

Charing Cross Euston and Hampstead 
Railway, 191, 231, £22, 565 

Charing Cross and Strand Electric Power 
184, 187 (see also pp. 113, 157) ' 

Ci:elsea Electricity Sup lv, 26, 19', 239 

City of London Electric Power, 143, 157 (see 
also pp. 113, 157) 

County of London Electric Supply, 186. 
187, 219, 438, 479, 564, 644 (see also pp. 113 
157, 222, 56) i 

Croydon Corporation, 145, 930, 973 313 

Dublin United Tramways, 230, 314, 434 
522, 565 dads 

Ealing Corporation, 98, ?20, 627 

East London and Lower Thames Electric 
Power(see City of London Electric Power) 
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Edgware and Hampstead Railway, 96, 191, 
231, 521, 565 

Bdinburgh Suburban Tramways, 607 

Electric Lighting Provisional Order Con- 
firmation Bills, 145, 930, 373, 438, 479, 521, 

* 592, 644 . 
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Areas, 273 

“ Empire Cables," 273 

Glasgow Tramways, 190, 607, 644 

Corot and Fareham Tramways, 231, 314, 


Gravesend Electric Lighting, 521 

Great Northern, Piccadilly and Krompton 
Railway (No. 1), 231, 313, 
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Railway (No. 2), 393, 479, 607 

Halifax Corporation, 145, 230, 681 
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Hastings Tramways, 191, 231, 814, 521, 522 
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145. 230 
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Light Railway Act, 1890, Orders under the. 
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Light Railways Bill, 96 

London auper cunei (General Powers), 
229, 314, 479, (see also p. 204, 585) 

London County Council Tramways, 65, 145, 
190, 228, 270, 438, 522, 564 (зе alao p. 246, 535) 

London Electric Power Bills, 143, 184, 184, 
(House of Lords' Decision) 187; 219, 991, 
392, 438, 479, 517, 522, 559, 564, 603, 607, 639, 
610, 644, 677 (see also pp. 113, 157, 222, 506, 
535, 622, 659) 

London Southern Tramways, 273 

London Tube Railway Bills, 273, $93, 479, 
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Time), 26, 145, 191, 273, 438 

Mercury Vapour Lamps in Big Ben, 479, 
565 


Metropolitan District Railwuy, 26, 190, 231 
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373, 314, 438, 565, 644 
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Powers), 184, 291, 522, 639, 644, 680 (see also 
pp. 112, 157, 222) 

Metropolitan Electric Tramways, 230, 313, 
392, 438, 479, 522, 565 

Metropolitan Pneum atic Despatch, 1&8, 230 
270 (see also p. 244) 

Mexborough and Swinton Tramways (Ex- 
tension cf Time), 26, 190, 273 

Minister of Commerce Bill, 607, 640 681 

Motor Cars in Hyde Park, 479 

Municipal Indebtedness, 522 
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(хее also р. 102) 

Power Loads of Electricity Works, Dis- 
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757 (кее also p. 916) ан 

Presentations (Hamber) 396, (Haron) 796, 
‘Belly 396, (Birkett) 442, (Airunton) 875, 
(Bullock) 1003, (Ferguson 649. (ridley) 
103, (%% 1087, (Hatton) 24, ( Heenan) 44, 
(Hill) 570, (Holliday 65, (Kearsley) 687, 
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Canada, 3) 

Chili, 1001 
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Inner Circle, 441, 458 e also Metropolitan 
and Metropolitan District Railways) 
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Redditch, 619 

Refrigeration, Electric Power for, 249 
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from the French by A. G. Elliott], 2nd 
edition, 93 
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and Prospects [Haldane], £3 
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Steam Turbine, The, with Appendix on Gas 
Turbines (Stodola], Translated from 2nd 
German edition, 17 


Theory of Experimental Electricity [Whet- 


ham], 824 

Transactions of the American Electro- 
cheinical Society (1904), 383 
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dence), 95 
Charges for Supply from Combined 
Tramway and Lighting Stations, 462 : 
(Discussion) 464 (see also p. 46 
Riga, 763 
Ripon, 358. 687, 798 
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Rolling Mills, The Electric Driving of, 223, 
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Isle of Thanet Electric Tramways anl 
Lighting Co., 918 

Isle of Thanet Guardians, 1049 

Islington Е 101, 198. 320, 360, 390. 
4585, 529. 612. 688 

Johannesburg 152, 320, 359, 399. 529. €88 


М0 
Keirhley, 104. 151. 152 
Kensington (London) 414 
Kent Power Co.. 
Kettering, 152. 399. 877 
Kilkenny, 413 
Kilmarnock, 195 
Kingzst mon- Thames. 444 
Кона атхои (S. Africa), 182, 319 
Kirkburton Joint Hospital Committee, 8 36 
Kirkcaldy, 67 4 
Lancashire and Yorkshire Railway,917, 480 
Leeds, 1001 
Leicester, 320 
Leigh (Lanes.), 151, 353, 764 
Leith, 104 
Leyton, 414 
Liverpool, 320 
Llandudno, 152 
London (City of) Corporation 104 
London County Council, 23, 30. 66, 104, 15 
195, 196, 238, 319, 35°, 359. 393, 443. 405 
571. 571, 572, 612. 650, 724, 763, 793, ков 
876, 917, 961, 931, 1001, 1018, 1048 
London Electric Supply Corp., 319 
Loughborough, 445, 629, 671, 612 
Lowestoft, 152, 764 
Luton, 485, 836 
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Tenders Invited, Received and Accepted—contenued. 


Madrid, 799, 961 Ossett, 237, 978, 319, 571 St, Annes-on-the-Sea, 528, 571, 725 Taunton, 763, 918 
M те 319 Paddington (London), 485 St. Pancras (London), 151, 195, 398 7 Tonbridge, 103, 151, 195 
Malvern, 877 Paisley: 104, 151, 961 Salford, 359, 529, 688, 725. 799, 836, 877, | Torquay, 152 
Manchester, 152, 238, 278, 319, 725, 877, 918 | Para (Brazil), 613 1048 Tottenham, 961, 1005 
Mansfield, 799, 918 Partick, 195. 238, 278, 360, 599 Scottish Centra] Electric Power Co., 360 Trefriw, 360 
Marylebone (London), 151, 169, 195, 238. | Pembroke (Ireland). 763, 799, 833, 877, 1005 | Scunthorpe, 196, 68 pouemo n. ыр 1048 aia 
485, 571, 100. + Penrikyber Navigation Colliery Co., 195 Shanghai, 1048 Uphall and Broxburn, 799, 
Melbourne, 151, 195, 238 Penrith, £78, 319 Rheffield, 571 Utrecht, 30, 6 
Metropolitan Asylums Board, 104,196, 319, | Peterborough, 30 Shoreditch (London), 196, 320, 859, 398, 443, | Victoria, 650 
350, 399. 612. 650, 688, 763. 799 Plymouth, 67, 485. 529 485, 485, 529, 571 allasey, 30, 961 
Metropolitan Electric Supply Co.. 359. 612 | Pontypridd. 688, 725, 763, 830, 877, 918 Shrewsbu Walsall, 390 


Walthamstow, 30, 338, 961 
Wandsworth (London), 238, 485 
Wi 66, 101, 390, 612, 836, 836, 877 , 


0 
Wat ford, 67, 399, $13, 650, 766, 799, 1049 
Wemyss, 877, 918 


ry, 836 
South Shields, 104, 725, 836 
Southampton, 30, 67, 152, 196 
Southport, 689, 877 
Southwark (London), $19, 572, 104) 
Sowerby, 572 
Spain, 195, 319, 399, 612, 799, 877, 961 


Metropolitan Railway Co . 917, 960, 1001 Poole Guardians, 725 
Metropolitan Water Board, 485 Poplar (London). 196, 1005 
Mexborough and Swinton Tramways, 152 Port Elizabeth (Cape Town), 152, 320, 572, 
Middlesex County Asylum. 725 1049 _ : 
Middlesex County Council, 182, 444, 650, | Port Louis (Mauritius), 725 
877, 018. 961 Portsmouth, 30, 30, 101, 238, 978. 279 


Neath, 485, 529, 799, 836 

Newcastle and District Electric Lighting 
Co., 612 

Newport Mon., 398, 443 

Newton Abbott. 572 

North-Eastern Railway Co, 877 

Northampton, 1048 

Northampton Electric Light and Power 
Co., 319 

Norwich, 152, 319 

Nuneaton and Chilvers Coton, 159 

Oban, 799, 836 

Olympia Exhibition, 528 


Postmaster-General, 721, 763, 799, 836, 1048 
Prestwich, 961 

Pretoria, 152, 52) 

Pudsey. 725 

Radcliffe, 399 


Ramsgate, 529, 918 
Ramsgate and District Electric Supply 


Co., 196 
River Plate Electricity Co., 444 


Rochdale, 279 


Rosario, 799 
Rotherham, 399, 485 
Roumania, 688 


Stafford. 572, 1019 
Бетонске, Hyde, Mossley and Dukin- 
field, 877 


Stepney (London), 320, 359, 399, 485, 571, 


Stoke Newington (London), 30, 671 
Stockport, 319, 764, 799, 799 
Stourbridge, 485, 528, 571, 612 

Suffolk Standing Joint Committee, 725 
Sunderland. 151, 399, 572 

Swansea, 195, 938, 763, 764 

Swindon, 319, 360, 529, 961 
Switzerland, 877 


West Cumberland Power and Tramways 
O., 

West Ham, 152. 485. 529. 612, 799, 918, 961 
Westminster (London), 444 

Wetherby, 279 

Weymonth, 443 

Wigan, 162 

Willesden, 612, 1005 

Wimbledon, 30, 688, 764 

Wishaw, 485 689 

Worthing, 571, 650, 688 

Yarmouth, 39 


Companies, Joint-Stock (New Electrical, &c.), Registered. 


Adams Mfg., 70 
Adelaide Electric Supply, 34 
Auto Claw, 618 
Auxiliary Electric, 154 
Barbados Light Railway, 110 
Bell Bros., 1008 
B.N.C., 728 
Bombay Electric Supply and Tramways, 488 
Bombay Hydro-Electric, 656 
British and Colonial Zoelly Turbine, 242 
British and Continental Electric Traction, 880 
British Electric Car, 1008 
British Electrical Device, 70 
British Hele-Shaw Patent Clutch, 282 
Brook (E.), 728 
Brune-Turchi Telegraph, 576 
Buenos Ayres Port aud City Tramways, 656 
Burgess Hill and District Electric Supply, 840 
Caracas Electric Tramways, 618 
Catania Electric Lighting and Tramways, 362 
Central Electrique du Nord, 395 
Charlton Syndicate, 362 


Companies’ (Join 


Aberdeen Suburban Tramways—Rpt. 766, 
Mtg. 502 

Aceumulatoren- Fabrik — Aktiengesellschaft 
(Berlin-Hagen-i-w)— Div. 283 

Adelaide Electric Supply — 35 

An Direct Telegraph —32, 111, 402, Stat. 

18 

Allen (W. H. & Son) — Stat. 922 

Anglo-American Telegraph – Stat. 34, Rpt. 
616, Mtg. 691, Div. 1058 

Anglo-Argentine Tramways— 70, Div. 922 

Armstrong, Whitworth (Sir. W. G)— Div. 922 

Auckland Electric Tramways— Rpt. 60, Mtg. 
109, Stat. 618 

Babcock and Wilcox— 302, 488, Div. 964 

Baker Street and Waterloo Railway — рё. 
616, Mtg. 655 

Tanguy and District Electric Supply — Rpt, 
10 

Barcelona Tramways- Mtg. 32; 450, 532, 616, 
691, 1008 

Bath Electric Tramways—Rpt. 60 

Belfast Street Trams ays— 922 

Berliner Hoch- und Untergrund Bahn Gesell- 
schaft —200 

Beyer, Peacock— Mtz. 82 

Pinningham and Midland Tramways- Rpt. 
446, Mtg. 574 

Blackpool and Fleetwood Tramroad Div. 657, 
Rpt. 692 

Boardman Electrical Patents— Stat. 618 

Bogota Telephone— 201, 283 

Bosnische Elektricitats Gesellschaft (Jajce, 
Bosnia)—1008 

Bournemouth and Poole Electricity Supply 
— 362, 618, Stat. 72 | 

Brasilianische Elektricitits Gesellschaft — 881 

Brisbane Electric Tramways Investment — 
Mtg. 199, Stat. 402 

British Aluminium - Mtg. 32 ; 576 

British Columbia Electric Railway— Div. 35, 
Rpt. 70, 111, 340, 1052 

British Continental Electricity— 449 


—— e 


— — ü——m — . ——Ä—Iꝑö—8 l 


City of Ely Light and Power, 728 

Clift Mfg., 200 

Commercial Cars, 922 

Consolidated Supply, 922 

Do Forest Wireless ‘Telegraph, 618 

Dewsbury Electric Mfg., 488 

Dickinson (D. W.), 70 

Dundee, Broughty Ferry and District Tram- 
ways, 70 

Electric Railway and Tramway Carriage 
Works, 1008 

Electrical Distribution of Yorkshire, 446 

Everett, Edgcumbe, 3?2 

Foreign and Colonial Concessions, 1008 

Graham Morton, 840 

Harris (A. J.), 576 

Illuminated Signs, 728 

Improved Electric Supplies, 1042 

Incorporated Associst'on of Electric Power 
Companies, 282 

Indian Electric Supply and Traction, 34 

Johnson and Phillips, 402 


British Insulated and Helsby Cables Div. 


767 

Brockie- Pell Arc Lamp- Mtg. 109 

Bromley (Kent) Electric Light and Power — 
Stat. 200 

Brompton and Kensington Electricity Supply 
—Div. 657 

Brown, Boveri—Div. 057 

Bruce Pee5les— 1009 

Brush Electrical Епдіпеегіпр Div. 71, Rpt 
109, Mtg. 154 

Buenos Ayres and Belgranos Tramways — 
Rpt. 616 

Buenos Ayres Electric Tramways (1901)— 
Mtg. 1003 

Buenos Ayres Lacroze Tramways—618 

Buluwayo Water Works—Rpt. 109 

Calcutta Electric Supply—323, Rpt. 70, Mtg. 
154, Div. 064 

Calcutta Tramways—Mtg 33 

Callender (G. aE RM 440 

Callenders Cable and Construction – Rpt. 
199, Mtg 241, Stat. 618 

Campania Alemara Transatlantic de Elec- 
tricidad — Rpt. 70 

Canadian General Electric—201 

Cape Electric Tramways — Div. 417 

Cape Town Consolidated and Land —Hpt. 692 

Castner-Kellner Alkali Rpt 154, Mtg. 242 

Central Electric Supply — 155 

Central London Railway—Div. 576, Rpt. 61e, 
s 655 

Chadburn's (Ship) Telegraph —Div. 288, 064, 
Rpt. 322, Mtg. 401, Stat. 626 

Charing Cross, West End and City Electricity 
Supply - Stat. 34, Div. 729 

Chatham and District Light Railways—Rpt. 
655 

Chelsea Electricity Supply—Stat, 34, Div. 810 

Chili Telephone—Rpt. 488, Mtg. 532, Stat. 692 

Chilian Electric Tramway and Light —35, Rpt. 
616, Mtg. 655, Stat. 922 

Chislehurst Electric Supply—Stat, 212 


British Electric Traction — Div. 532, Rpt. 574, | Chloride Electrical Storage- -Rpt. 728, Mtg. 


Mtg. 615 (хее also p. 536) 


106 


18 


Johnscn Secret Wireless Telegraphy and Tele- 
phcne, 532 

Kerry Electric Supply, 2.0 

Mexborough and Rawmarsh Construction, 200 

Millennium, 200 

Milnes (G. F.), 1008 

Mountain and Gibson, 488 


| 
Municipal Founding and Е’ gineering, 728 


Musselburgh and District Electric Light and 
Traction, 532 


| National Electrical Manufacturers’ Associa- 


tion), 70 
Newquay Electric Light and Power, 602 
North Melbourne Electric Tramways and 
Lighting, 728 


. Oldbury Steel Conduits, 70 
. Otto Electrical Mfg., 282 


| Overend (J.) & Sons, 880 


Ozonair, 322 

Para Electric Railways and Lighting, 650 
Patent Conveyor, 922 

Patent Electric Carbonising, 692 


су and South London Railway --Rpt. 617. 
tg. 653 


g 

City of Birmingham Tramways- Rpt. 70 

City of Londou Electric Lighting —447, Stat. 
200 ; 323, Div. 862 

City of Santos Improvement — Rpt. 33 

Colne and Trawden Light Railways —Mtg. 655 

Compagnie Francaise des Tramways Elec- 
triques et Omnibus de Bordeaux—Div. 111 

Compania Alemana Transatlantica de Elec- 
tricidad (Buenos Ayres)—Rpt. 446 

Companies to be Struck Off Register, 100, 609, 
686, 722 

Consolidated Electrical—Mtg. €55 

Continental Edison — 201 

County of London Electric Supply —155, 363, 
1053, Div. 617 

County of Northampton Electric Power and 
Traction— 109 

кошу Electric Tramways —Div. 35, Mtz. 
09 


Craigpark Electríc Cable- -Mtg. 154 

Crompton (R. E.) - Rpt. 575, Mtz. 655, Stat. 
880 (e alo Electric Supply) 

Cuba Submarine Telegraph —Mtg. 32, Stat. 
402, Div. 1009, Rpt. 1052 

Deutsch- Atlantische Telegraphen - Gesell- 
schaft —Rpt. 33 

Deutsche-Niederlandische Telegraphengesell- 
schaft, 570 

Dick, Kerr & Co. —Rpt. 922, Mtg. 963 

ou Spanish Telegraph -Stat. 200, Div. 
9: 


Direct United States Cable —Div. 533, 1009, 
Rpt. 575, Mtg. 614 

Direct West India Cable— Div. 881, Rpt. 922 

PD. P.“ Battery —Stat. 728 

рон леш Electric Railway—Rpt. 655, 

tz. 766 

Dublin United Tramways (1896) - Rpt. 575, 
Mtg. 6.7 

Dudley, Stourbridge and District Electric 
Traction—Mtg. 401 

Dundee, Broughty Ferry and District Tram. 
ways—575 


Philp's Heat Distributors, 964 
Portable Accumulator, 576 
Projects, 110 

Scottish Electro-Medical Institute, 242 
Security Elevator Safety, 110 

Sir Hiram Maxim Electrical, 110 

S, M. H. Trainway, 242 

Sol Mfg., 1008 

Strathelyde Electricity Supply, 446 
Surrey Syndicate, 840 

Switchgear, 656 

Thomas Patents, 618 

Thomas Potter and Sons, 200 
Torquay Tramways Conatruction, 840 
United Electrical Construction, 110 
Venezuela Central Railway, 618 
Vicarey (R. W.), 766 

Wandsworth Electrical Mfg., 70. 
Works Construction, 446 

Wright, Methuen, 656 

X Electric Accumulator, 582 

Yates and Thoin, 656 


t-Stock) Meetings, Reports, Dividends, 
Statutory Returns, &c. 


Dunderland Iron Ore —Mtg. 1008 
East London Railway—Mtg. 655 
Eastern Extension, Australasia and China 

Tipi eph Rpt.33, Mtg. 107, Div. 447, 533 


pan da and South African Telegraph Stat. 


i 
| 9 Telegraph—Rpt. 575, Mtg. 614. Div, 
0); Е 


Edison and Swan United Electric Light—Rpt 
zi MM 1051 M 
mundson's Electricity - Rpt. 416, Mtg. 48 

„Stat, 60 E p ‚ Mig. 489 
ectric ns'ruction —Hpt. 485, Mtg. 5 
Stat. 692 i pd 

Electric and General Investment—489, Div. 
363, Rpt. 402, Mtg. 487, St it. 656 

Electric Lighting and Traction Co. of Aus- 
tralia—Mtg. 242, Stat 446 

Electric Railway and Tramway Carriage 
Works—201, 248 

Electric Supply—Rpt. 576, Mtg. 617 (see also 
Crompton 

Electrical Power Storage—Rpt. 488, Mtg. 531, 
Stat. 692 

Electrical Trades Supply -Stat. 34 

Electricity Supply Co. for Spain—Rpt. 402, 

M iode 8 i 
more’s German and Austrc-Hungarian 
Metal—Rp* 154, Mtg. 242 м 

Evershed aud Vignoles—Stat. 656 

Exchange Telegraph— Stat. 1052 

ing and Guilleaume (St. Petersburg)—402, 

Felten апа» Guilleaume Carlswerk Aktien. 
gesellschaft- Div. 201 

Ferranti— Rpt. 199 

Fife Electric Power—M ty. 728 

Fire Resisting— Rpt. 802 

Folkestone Electricity Supply Stat. 2). 

General Electric—323, 841, Rpt. 576, Mtg. 17 
Stat. 830 

General Electric Tramways—Stat, 200 

Globe Telegraph and Trust—Div, 111, 


4U, 
Rpt. 154, Mtg. 199, Stat. 402 
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AT the ordinary general meeting of the Metropolitan 
Electric Tramways (Ltd.), held on Friday last, some interest- 
ing remarks were made by Mr. EMILE GARCKE, who occupied 
the chair. The company runs its lines electrically, and has a 
controlling interest in the lines of the North Metropolitan 
Company within the County of London, which are run by 
horse traction. While the receipts per car-mile on the horse 
lines amounted to 10:8d., the corresponding figure for the 
electric lines was 13:3d., but the receipts per annum in the 
first instance were £8,000 per route mile, whereas with electric 
traction they were £14,000. Mr. GARCKE did not, however, 
give any information as to the respective costs of working. 
From his remarks on the proposal of the Highways Committee 
of the London County Council to take over the remainder of 
the North Metropolitan Company's lease of the lines within 
the London boundary as from April lst next, it would 
seem that the Company is not by any means averse from such 
a course, although an agreement has not yet been placed before 
the shareholders. To ensure that the “ electrification " of the 
lines should take place as speedily as possible, it would appear 
desirable in every respect that the London County Council 
should ratify the Highways Committee's recommendation. 


The electrical working of the Northern tramways system 
would be of enormous benefit to the public, and the surrender 
of the lease by the Company would prove a convenient way 
out of a difficulty which, it is announced, might possibly 


involve litigation between the parties. 
— — 


ALTHOUGH volumes have been written on the time-honoured 
subject of the commutation of continuous-current dynamos, 
yet the theory of commutation is still far from complete. Two 
excellent Papers which we publish this week supplement each 
other in the neatest fashion, and form together an up-to-date 
treatise on the subject which every dynamo designer will do 
well to study. Mr. CATTERSON-SMITH has gone to the trouble 
of recording, by means of a Duddell oscillograph, the exact 
manner in which the current in the short-circuited armature 
coil of a particular motor changes during commutation, and 
his investigations show, as one would expect, that the curves 
deviate sometimes more, sometimes less, from sine curves. 
Fortunately, however, Mr. CATTERSON-SMITH and Mr. BATE, 
the author of the second Paper, agree that the sine wave 


assumption leads to fairly good results in practice. Мг. ВАТЕ» 


tests on the 22 H. P. bipolar shunt motor are especially interest- 
ing in this respect, and it will come as a surprise to many that 
the reactance voltage proved such an exact guide as to sparking 


over the extreme limits of speed mentioned. The author him- 


self had not expected this result, and it may be reasonably 
doubted whether it would be obtained in many other cases. In 
a machine larger than the one experimented with, the armature 
ampere-turns have, as a rule, à more pronounced effect on the 
commutation, and there will be no longer proportionality, over 
a wide range, between the speed and the inverse value of the 
armature current for a given condition of sparking. Mr. BATE 
mentions various reasons why the reactance voltage is not 
so good a criterion for sparking in multipolar dynamos as in 
bipolar dynamos. A weighty consideration not mentioned by 
him refers to the equalising currents which cannot entirely be 
suppressed in multipolar dynamos, and are due to the small 
differences in E. M.F. in the various armature circuits, These 
equalising currents have been known to assume considerable 
values and, since they increase the current-density at the 
brushes, they promote the tendency to spark. Equalising 
connections will, of course, eliminate these currents, but they 


are too costly for small machines. 


IN dealing with variable-speed motors, Mr. BATE mentions 
a motor with two unequal windings. The only advantage, 
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apparently, over the other types of variable-speed motor hes 
in the somewhat wider range of speed variation possible, but 
in all other respects it has obvious and serious drawbacks. 
The last figure in Mr. CATTERSON-SMITH’S Paper shows to 
what unexpected extent the motor losses increase when the 
brushes are shifted out of their best position, and how the 
losses increase at first slowly and then rapidly. The curves 
representing the current input in relation to the brush position 
reach their lowest value when sparking is a minimum. Thus, 
theoretically, the best brush position might be found for a 
motor on constant load by shifting the brushes backwards 
and forwards until the ammeter reads lowest. 


AN example of the difficulties under which electricity supply 
companies have to labour owing to the purchase clause in the 
Electric Lighting Act of 1888, was brought out in a discussion 
which took place in the Paddington Borough Council on 
Tuesday. When the Metropolitan Electric Supply Co. decided 
а few years ago to replace their small generating stations in 
London by a large one at Willesden, and thus effect con- 
siderable economies, they promoted a Bill in Parliament for 
the necessary powers. The Paddington Local Authority 
opposed. the Bill in the first instance, and their opposition 
was only withdrawn. on the company undertaking to 
maintain their station in Paddington, so that the Borough 
Council could have a complete system to takeover when the time 
for purchase arrived. This station, at Amberley road, stands in 
the way of the complete reorganisation of the Company's 
system, for the supply to all the other parts of their area is 
gradually being taken over at Willesden. The Company now 
offers terms to the Council for the rescinding of this agree- 
ment, and the General Purposes Committee have recommended 
the acceptance of the Company’s new offer; but at Tuesday’s 
meeting of the Council the question was referred back. We 
trust that, in the interests of the electric lighting consumers 
in Paddington, satisfactory terms will be arrived at. 


THE vagaries of fuses—or, as Prof. SCHWARTZ and Mr. JAMES 
prefer to call them, “thermal cut-outs”—are proverbial. Despite 
all that has been written, spoken and invented concerning fuses, 
in the majority of cases it is still the piece of tin wire that is 
used in the house installation, and few are the calculations 
made by the wireman who puts it in. True, the fuse some- 
times blows at inconvenient moments, and sometimes the main 
fuse blows instead of the circuit fuse, but still the wiring con- 
tractor continues to be somewhat “ casual” with regard to the 
gauge of fuse wire which he employs. The authors’ Paper, 
however, contains a large amount of information that will be 
appreciated by the central station engineer. The curve show- 
ing the peculiar behaviour of aluminium wire is particularly 
interesting, but aluminium will in any case hardly commend 
itself as a suitable material for fuses. The experiments 
with fuse wires in open tubes give some useful data, 


although the general nature of the results are what would 


have been expected. Tests made by the authors, with 


with a fuse in series with a circuit-breaker fand in circuit 
with other fuses are also interesting, and give further 


expressing surprise 


evidence of the limited reliance that must be placed on the 
ordinary fuse. Great difference of opinion exists as to the 
advisability of standardising fuses so that only authorised per- 
sons can replace them, and fuses of one carrying capacity 
cannot be inserted in the socket of a cireuit carrying either 
more or less current. 


Doubtless, the arguments in favour of 


such a plan are numerous and powerful; but, on the other 
hand, the possibility of the absence of an authorised person 
has to be considered, and it is quite conceivable that the stock 
of spare fuses has become exhausted. "Then, because of the 
nature of the construction of the apparatus, it is not possible 
to substitute the first piece of wire that one finds, and thus a 
very serious situation might occur in certain circumstances. 


Emm 


ONE of the manv irrelevant points raieed at the inquest on 


the fires which occurred at the Bank-exchange and Oxford- 
court switch rocm of the National Telephone Co., was that 
of the possible danger to the user of a telephone during а 
thunderstorm. 
ability of using the telephone in such circumstances, Mr. A. R. 
BENNETT said it would be better not do so, and that it would 


When asked by the Coroner as to the advis- 


be advisable for operators to discontinue working if the 
thunderstorm were very severe. 


We cannot refrain from 
Mr. 
BENNETT’s wide experience should give voice to a sentiment 
of this kind. 
has for long been the practice in America, where thunder- 
storms are more severe and more frequent than here, to 
continue tle work of an exchange without intermission 
during thunderstorms, and the number of accidents is in- 


that a telephone engineer of 


It cannot be beyond his knowledge that it 


significant compared with the number of cases of lightning 


stroke under ordinary conditions. It is hardly possible to 


imagine what would be the effect, in London, of shutting 
down for half-an-hour, at the busiest time of the day, just 
because there happened to be a little thunder in the air. 
Probably there would soon be a great deal more * thunder in 
the air.” Mr. BENNETT admitted that he had never had a 
case of accident arising from lightning discharge. 

= Oe - — 


Manchester Local Section of the Institution.--The follow- 
ing have been selected as the Committee of the Manchester 
Local Section of the Institution of Electrical Engineers for 
the year 1905-1906 :— 

Chairman: S. L. Pearce. Vice-Chairman: T. L. Miller. Other Mem- 
bers of the Committee: L. Andrews, Dr. Bowman, A. A. Day, M. B. Field, 
A. Eckstein, A. H. Gibbons, Dr. E. Hopkinson, A. B. Holmes, M. B. 
Mountain, G. F. Metzger, Dr. Rhodes, Dr. Schuster. 

Crystal Palace School of Practical Engineering. -The award 
of certificates to successful students of the Crystal Palace School 
of Practical Engineering took place on Friday, April l4th. 
Amongst the prizes was a Wilson Premium awarded to W. D. 
Cornwell for his Paper on “Steam Boilers.” The premiums 
were presented by Mr. J. C. Hawkshaw, Past President ,of 
the Institution of Civil Engineers. The occasion was the close 
of the first term of the 33rd year of the school's existence. 


Damage by Lightning.—A severe thunderstorm was ex- ` 
perienced in the Thames Valley on Sunday afternoon, a 
church and several houses being struck by lightning at Rich- 
mond. A portion of a church was set on fire and a large 
hole made in the roof. One choir boy was injured by a 
wooden splinter. On the same afternoon, the parish church 
of Llanishen, a village between Chepstow and Monmouth, 
was severely damaged by lightning. In the neighbourhood of 
Leeds on Friday afternoon last, considerable damage was done 
te houses by lightning, but no persons were injured. 
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Cable Interruptions and Repairs. 
| Date of Interruption. Date of Repair. 
Cayerne—Pinheiros Ang. 13, 1902 .. — 
Reissi-Issa(Yemen)—Camaran Oct. 22, 1902 .. 


eeweoees 


"Tarifa—Tangier............ Jan. 18, 1904 — 
Jamaica— Colon ............ Jan. 10, 1905 — 
Fort de France - Paramaribo April 2, 1905 — 
Pernambuco- Para April 6, 1905 — 
am—Ce ara April 6, 1905 — 
Medan—Olehleh............ April 8, 1905 April 14, 1905 
Massowah—Assam........ .. April 17, 1905 .. — 


The Institution of Civil Engineers.—At the annual meeting 
of the Institution of Civil Engineers, held on Tuesday evening, 
the result of the ballot for the election of officers was declared 
as follows :— 

President: Sir Alexander Binnie; Vice-Presidents: Dr. Alexander 
B. W. Kennedy. Mr. W. R. Galbraith, Mr. William Matthews, C.M.G., 
and Sir Leader Williams; Other Members of Council: Colonel W. P. 
Anderson (Ottawa, Canada), Mr. C. Napier Bell (Wellington, New 

- Zealand), Mr. B. Hall Blyth (Edinburgh), Mr. C. A. Brereton, Mr. 
в. Elliott-Cooper, Colonel R. E. B. Crompton, C.B., Mr. W. J. 
Cudworth (York) Dr. G. F. Deacon, Dr. F. Elgar, Messrs. Maurice 
Fitzmaurice, C.M.G., R. A. Hadfield (Sheffield), G. H. Hill, C. W. Hodson, 
C. S. I., J. C. Inglis, G. R. Jebb, Sir William Thomas Lewis (Cape Town', 
Sir Andrew Noble (Newcastle-on-Tyne), the Hon. Charles A. Parsons, 
C.B. (Wylam-on-Tyne), Mr. A. Ross, Mr. A. Siemens, Mr. John Strain 
(Glasgow), Sir John I. Thornycroft, Professor W. C. Unwin, and Mr. 
A. F. Yarrow. 

Stoppage on the Great Northern & City Railway.—There 
was a regrettable stoppage of traffic on the Great Northern & 
City Railway on Thursday last week, at about 7:30 p.m., but 
fortunately the bulk of the heavy traffic from the City had 
already been dealt with at that hour. The cause of the trouble 
was a defect in the feed water arrangements, sand from the 
filter being carried into the suction of the pumps. It was 
necessary to shut down the plant entirely and clear the pumps 
before a supply of current to the line could be resumed. With 
the exception of one train to the north of the Moorgate-street 
cross-over, all the trains were stopped at stations, but it was 
nearly three hours before traffic could be re-commenced. The 
Great Northern & City Railway Co. deserve much sympathy 
for having incurred a stoppage due to such a slight cause, 
especially as they have been running continuously without the 
least breakdown since the opening of the line 15 months ago. 

Electro therapeutics at the Nottingham General Hospital. — 
In the annual report to the governors of the Nottingham 
general hospital, Dr. Jacobs states that during the past two 
years 56 patients suffering from lupus were treated, of whom 
24 were cured and the remainder are improving. There were 
19 cases of rodent ulcer, of which 10 were cured and seven are 
improving. Many forms of skin disease were dealt with, and 
in the majority of cases the results were quite satisfactory. 
Radium has proved of considerable service for the treatment 
-of disease in parts of the body inaccessible by any other means. 
In some forms of rodent ulcer its effects were extremely good. 
"The total number of patients treated in this branch of the 
electrical department during 1904 amounted to 147, and at 
the present time there are 50 cases under treatment. In 
addition to these, 168 patients who received injuries to the 
joints were treated by means of the radiant heat bath, and 
most of them have benefited greatly. . . 

Wireless Telegraph Notes.— Wireless telegraph experiments 
with trains are to be tried at Purdue University, U.S.A. The 
electrical engineering building commands a view of lon 
stretches of the Monon, Wabash, Big Four and the E. & W. 
Railways, and instruments will be placed on various trains for 
testing purposes. It is believed by Prof. Kelsey, of Purdue, 
.that difficulties encountered in previous tests have been over- 
.come. It is the intention of the university to conduct a 
series of tests to the end that a receiver may be placed in the 
.cab of the engine within reach of the driver from which he 
may take his running orders from the dispatcher without 
stopping the train. 

It is reported that the 
the tender of the Marconi Company for the installation of 
wireless telegraphy on four warships and at three land stations. 

A Dalziel telegram from Paris states that wireless telegraphic 

.communication has been established between Berlin and 
Dresden. Count Arco sent the first message from Berlin, 
which was received at the station in Dresden in the presence 


Chinese Government has accepted 


of the King of Saxony, It read :—“ Our first attempts will 
be a respectful greeting to your Majesty." It is added that 
the experiment, for which an entirely new apparatus was con- 
structed, was so successful that private messages will be 
accepted for transmission from Berlin to Dresden. 


Staff Engineers (Second Class) in the General Post Office, — 
The London Gazette for April 18th contains regulations respect- 
ing competitive examinations for the situation of staff engineer 
(second class) in the engineering department of the General 
Post Office. The limits of age are between 24 and 30 years, 
and candidates must have served at least three years under a 
firm of electrical or mechanical engineers of good standing. 
The examination comprises :—(1) English composition ; (2) 
mathematics: («) arithmetic, algebra, plane and solid geo- 
metry, trigonometry, (5) differential and integral calculus; 
(3) applied mechanics; (4) electricity and magnetism ; (5) 
electrical engineering and electrical instruments ; (6) either 
Steam and stationary steam engines or civil engineering, 
including designs in structures ; (7) French or German 
or Italian (translation and composition). Subjects 5 and 
6 will include drawing. Candidates must pass in subjects 
1, 2a, 3, 4, 5 and 6. All natural-born or naturalised British 
subjeets of requisite age; health and character will be eligible, 
with the exception of persons actually serving in the Army 
or Navy or members of the Royal Irish Constabulary of 
less than five years' service. Civil servants, other members of 
the Royal Irish Constabulary and probationary engineer cadets 
in the Navy and apprentices in dockyards must obtain per- 
mission from the authorities of their departments before enter- 
ing the examination. Persons who have been trained in training 
colleges at public expense must first obtain the consent of the 
authority controlling the college, while those who have been 
trained in the Inland Revenue branch of the Government 
Laboratory must obtain the sanction of the Board of Inland 
Revenue. The examination fee is £3. | 


The Society of Post Office Engineers. — For some time past 
there has been a feeling on the part of the subordinate electrical 
engineers in the Post Office service that the developments in 
every branch of telegraph and telephone engineering and the 
increasing responsibilities of their position justified the forma- 
tion of a new organisation which would enable them, by the 
exchange of opinions on matters of interest, to keep abreast of: 
the rapid progress in various directions, and also to remain in 
touch with their colleagues, scattered, as they are, over the 
whole of the British Isles. A conference on the subject was 
held on Saturday, the 8th instant, in London, for the purpose 
of arriving at a decision, Over 100 engineers attended the 
conference, including, in addition to the officers stationed 
within the Metropolitan ares, delegates from the Post Office 
engineering districts in England, Wales, Scotland and Ireland. 
It was unanimously resolvéd to form a definite organisation, 
having for its title * The Society of Post Office Engineers," 
and it was decided that the administration of the affairs of the 
society should be vested in the hands of a president, vice- 
president, treasurer, seeretary, and a council of eight members. 
First and second-class electrical engineers and sub engineers 
are eligible for membership, but we understand that the staff 
engineers, superintending engineers and heads of departments 
are not invited to join the society. The following officers have 
been elected :— | | 

President : Mr. D. H. Kennedy (London). Vice-President : Mr. J. Jarvis 
(Sunderland). Treasurer: Mr. J. M. Crawford (London) Secretary: 
Mr. J. W. Atkinson, 45, Arbuthnot-road, New Cross, London, S.E. 
Arrangements have been made for the election of the council 
at an early date, and a sub-committee, comprising the officers 
and five other engineers, was appointed to draft the rules of 
the society, on lines indicated by the conference. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


THURSDAY, April 27th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Ordinary General Meeting, when a discussion wil! take 
place on Mr. B. J. Arnold’s Address to the Joint Meeting at 
St. Louis “On the Problem of the Alternate-current Motor 
Applied to Traction,” and also upon the Paper, ** The Alternate- 
current Series Motor," by F. Creedy, read at the last meeting. 
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THE LONDON WALL TELEPHONE EXCHANGE. 


The new central battery exchange at London Wall to replace 
the exchange destroyed by fire in July, 1902, was brought 
into operation on January 28th, the day after the destruction 
of the temporary exchange which had been hastily erected in 
the neighbouring premises after the 1902 fire. The circum- 
stances in connection with the second fire on January 27th 
will be fresh in the memory of our readers. The new exchange 
has been erected on modern lines, the Western Electric Co.'s 
central-battery system being employed. The most prominent 
feature, however, is the arrangement of the switchboard in 
tiers. This system had to be adopted in the old exchange 
owing to the shape of the building, and it has of necessity 
been used again in the new one. The switchboard itself is on 
three floors, the bottom tier being the second floor of the 
building and the others being galleries, as seen in Fig. 5. On 
the first floor are the intermediate distributing frame, the line 


A.M. 2 P. uv. 
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and. Wood street being within the district. Moreover, the 
Stock Exchange traffic is liable to very sudden changes, the 
load coming on with even greater suddenness than a fog load 
on the City electric lighting companies’ mains. At present 
there are about 4,000 subscribers (having over 10,000 tele- 
phones) connected to the exchange, and its ultimate capacity is 
12,800. In addition to these lines there are 1,096 junction 
lines and 78 order wires, while 360 junctions pass through the 
test room to other exchanges, and 800 private wires are also 
connected through the test room. An average of 100,000 
calls is dealt with daily at the exchange, the number of incom- 
ing and outgoing calls being about equal. The work is largely 
junction work, however, the percentage of local calls being 
only 19-6. s 
Commencing our description with the basement, the power 
plant consists of two four-pole Western Electric 30-volt 
continuous-current dynamos rated at 800 and 500 amperes 
respectively, the former driven by a 40 H.P. motor receiving 
current at 400 volts off the City of London Electric Lighting 
Co.'s mains, and the smaller machine is driven by an 18 H.P. 
Tangye gas engine. "These machines charge the batteries. 
The main battery consists of 11 79-plate Chloride cells with a 
capacity of 5,000 ampere hours at a 9-hour discharge rate. 
At present, the maximum discharge rate of the battery is 
260 amperes. In addition to these cells, there are four smaller 
ones in order to add the necessary voltage for the 30 volt sub 
scribe: In addition to the machines already men- 
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tioned there are two small Western Electric 1 H.P. motor- 
generators for ringing purposes working the ~“ busy. back " and 
“ don'tanswer ” signals through worm gear, and also supplyin 
the interrupted.ringing currents for the junction circuits an 
the interrupted earth for special signalling purposes. One of 
these machines is run directly off the mains and the other off 
the cells. 

Most of the lines to this exchange are overhead, and cables 
are led down to the ground floor and connected through heat 
coils by the cross-connecting wires on the main-distributin 
board to the test jacks. Owing to the limited length o 
the room this board has been divided into two parts, one of 
which is seen in Fig. 3, the wires being guided over from 
one frame to another as seen in the figure. As already 
mentioned the intermediate distributing frame and relay 
frames are on the first floor, and in addition there are racks con- 
taining the lamps in the B-line circuits and the registers. The 


8,500 | 
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repeating coils, however, are in the power room, together with 
the fuse boards for distributing current to the cord circuits. A 
large number of wires have of necessity to be taken from floor 
to floor, and in all cases this is done with neat asbestos insulated 
cables, as shown in Fig. 4 which is the group of wires from 
the multiples of the first gallery to the second gallery of the 
switchboard, and is бре of the method employed. 

There are in all 30 working junction positions and 74 
working subscribers’ positions. The actual number of junction 
positions available for use is 47, and subscribers’ positions 119, 
there being on the average 54 subscribers per position. This- 
figure is low in comparison with the Post Office central. 
exchange, for.instance, owing to the fact that nearly all 
the subscribers are on the unlimited-service rate, while on. 
the Post Office exchange they are on the message-rate system.. 
This latter system considerably diminishes the number of calls 
from each subscriber daily. As we have already said, there 
аге 50,000 incoming calls per diem, which works out to àn: 
ade, У of slightly over 12 per subscriber. This figure may 
seem low, but it must not be forgotten that London business 
hours are- extremely short, so that the load factor is bad, the 
majority of the calls occurring between 10 a.m. and 1 p.m and 
2 p.m. and 5.30 p.m. This is clearly seen by the two load 
curves shown in Figs. 1 and 2, one of which represents a 
normal day’s work, and the other a day on which there was 
unusual pressure, possibly owing to exceptional activity on the 
Stock Exchange. 
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The first of the three switchboard floors carries the junction 
positions, and the two galleries above carry the ordinary 
subscribers’ or originating positions, there being in all 62 
complete a in the exchange. The keyboard shelf is 
low, owing to the use of cords with double weights, and this is 
of considerable importance, as owing to the large number of 
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outgoing junctions the multiple extends to а fair height. The 
most modern type of branching jack is employed, at zin. 
centres. Another feature on the subscribers’ board is the 
unusually large number of order-wire keys on the keyboard- 
shelf. One of the minor innovations of this exchange is the 
use of a special pilot lamp to remind the operator to register 
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a 2d. call instead of a 1d. call in the case of message-rate sub- 
- scribers speaking to one of the outer London exchanges. On 
-her depressing the order-wire key to an outer London exchange 
the pilot lamp lights. There is also an additional register key 
common to all the registers on an operator's position on whic 


she registers the ineffective calls—t.c., the occasions on which 
the wanted subscriber is engaged or does not answer. In 
addition to the pilot lamp associated with the outer London 
order-wire keys, there are three other pilot lamps—namely, the 
ordinary one acting as a pilot to the calling signals, another to 
show that the register key is registering when it is depressed, 
and the last for the “instruction circuit.” This latter glows 
when the monitor has occasion to give instructions to one or 
all of the operators, and it has a green glass to distinguish it 
from the other pilot lamps. The manner in which this circuit 
i3 connected and used was described in our article on the 
Holborn exchange in The Electrician, Vol. LIII., p. 298. 

On the last multiple in the exchange a voltmeter-testing 
circuit is fitted, and all faults that are reported by subscribers 
or by any other means are tested directly through the exchange 
apparatus from an instrument gn this position. This work is 
done by a female testing operator, and is independent of tha 
ordinary test room work downstairs. When subscribers 
leave their telephones off the hook, giving a permanent glow 
in the exchange, their lines are plugged to a special position 
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giving a definite tone test on the test circuit, thus notifying 
any operator requiring the number that it is not available. 
In addition to this precaution, a special apparatus called a 
* howler” is connected on to subscribers’ lines when their 
receivers are left permanently off, and the buzzing or howling 
noise is sufficiently loud to be heard by each subscriber some 
distance away from his instrument, so that his attention is 
called to it, and he replaces the telephone on the hook or 
cradle. Between 100 and 200 subscribers have to be com- 
municated with by means of the howler daily. On the lowest 
of the exchange floors the monitors’ desk is fitted, and these 
monitors take up all inquiries from subscribers and deal with 
all complaints. Faults reported to the monitors are registered 
on a small docket, and these dockets are conveyed to the 
testing office by means of pneumatic tubes. 

The construction of this exchange necessitated the soldering 
of 4,720,800 separate connections, and the length of wire used 
is 143,000 miles, and 25,000 small incandescent electric lamps 
are required to work the equipment. There are also 6 miles 
of three-conductor flexible cord in use. 

Needless to say, the exchange is very well provided with 
fire-extinguishing apparatus. On each floor is a hydrant con- 
nected to the high-pressure main. In addition, there are 
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chemical fire engines, asbestos blankets, &c., all in readiness for 


use, and a sufficiency of fire exits, and fire drills of the staff 
take place at regular intervals. 

Our thanks are due to Mr. C. B. Clay, the metropolitan 
superintendent of the National Telephone Co., for personally 
conducting us over the exchange and furnishing us with all 
the necessary information for the compilation of this article. 


ELECTRICITY METERS.* 
BY C. Н. W. GKRHARDI. 


(Continued from page 10,0, Vl. LIV.) 


METERS SUITABLE FOR BOTH ALTERNATING AND 
CONTINUOUS CURRENT. 

With but few exceptions, such asthe Aron and the Mordey- 
Fricker, all meters suitable for working on both alternating 
and continuous-current circuits are motor meters, having a 
wound armature with a commutator and brushes connected 
through a high and practically inductionless resistance across 
the supply mains, the armature being placed in a field pro- 
duced by the main current passing through a fixed coil, or 
coils. Two fields are therefore produced: one, by the arma- 
ture, proportional to the current through it, which is again 
proportional to the supply томе апа the other proportional 
to the current in the field coils, which is the current supplied to 
the lamps, &c. 

The brushes are placed on the commutator at such an angle 
that the armature field is approximately at right angles to the 
main-current field, with the result that a torque is produced 
tending to bring the coils into the same plane. e com- 
mutation causing the fields to be permanently at the same 
angle, the torque remains and the armature rotates so long as 
there is current flowing through the main coils. A metal disc 
attached to the same spindle as the armature rotating between 
the poles of permanent magnets usually provides the necessary 
retarding torque for the production of a speed proportional to 
the watts transmitted, if mechanical friction he so small as to 
be negligible. 

The mechanical friction, which is relatively high in this ty 
of meter, although kept as low as possible, would not m 
negligible at low loads. It is therefore compensated for by 
passing a small current through a compounding coil placed in 
the same plane as the fiell coils, thus producing a permanent 
field which would, if strong enough, overcome all mechanical 
friction. In practice this device is open to objections. The 
compensation cannot be complete, as the mechanical friction 
depends to a large extent on the external vibration, such as 
that due to street traffic or other causes. А meter com- 
pensated in a situation where there is no vibration would run, 
due to the compensation torque, when installed where vibration 
existed. It is evident that such troubles become less in meters 
having a high driving torque, for in these it is unnecessary to 
componente so completely to obtain the same accuracy at low 
oads. 

The accuracy with which meters of this type register on 
al ing or continuous-current circuits without special cali- 
bration depends on the self-induction and capacity of shunt 
or armature circuit. The armature will have self-induction, 
and, consequently, requires a high resistance in series with it, 
so that the ratio of resistance to self-induction of the combina- 
tion may be large, otherwise the meter will under-register on 
alternating-current circuits of unity power-factor when cali- 
brated on continuous current. If, in Fig 63, V represents the 
curve of current in the shunt-winding, if in phase with the 
voltage, and C, the alternating current curve (on a smaller 
scale) in phase with V, so that the power-factor is unity, then 
the curve S, would represent the curve of current in the meter 
shunt or armature circuit, if it were lagging by a small angle, 
a, behind the voltage owing to the self-induction of the arma- 
ture circuit. The current in this circuit will also be reduced 
in the ratio of the resistance to the impedance, consequently the 

* From a forthcoming book to be published by “The Electrician” 


torque, and therefore the speed, will be lower than it should be. 


When the current in the main lags by the same amount as the 
current in the shunt, the speed will be correct. If the angle of lag 
of the main current is greater than that of the shunt current, 
as shown by the current curve C, which lags by an angle 4, 
behind the voltage curve, the speed will be high and the 
meter will over-register, its error becoming greater as the 
power-factor of the circuit becomes lower. "l'he meter would 
still register when 0 —90deg., that is, when the power-factor=0, 
for the angle of lag between the currents in the shunt and 
main circuits would be 0 - 4—90deg. — a instead of 901ср. 

The non-inductive resistance which usually forms a great 
B of the shunt resistance may have sufficient capacity to 

ave a preponderating influence over the self-induction of the 
circuit, in which case the current in the shunt circuit would 
have a lead as shown in Fig. 63 by the curve М. In this case 
the meter would stiil ndo register on a circuit. of unity 
power factor, for the shunt-current curve would be out of 
phase with the curve V, and the error would become greater 
the more the main current lagged. The meter would stop 
altogether when 64 B= %Uleg., instead of when 6 —:90deg. 
Such a meter would rotate back wards, showing a negative con- 
sumption, when the angle of lag of the circuit became greater 
than 90— f. 

In practice « or B isa id small angle, and, consequently, 
the error introduced either by the self-induction or the capa- 
city of the shunt circuit does not become very important in 
the measurement of the energy supplied to either non- 
inductive or inductive circuits of the power-factors usually 
met with in practice, which are usnally above 0:5. Meters of 
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this type should, however, be tested on alternating current if 
at all likely to be installed on such circuit, as defects may he 
overlooked if tested on continuous current, which may make 
as much as 50 per cent. error on alternating current. Meters 
of the same type, but of different sizes, may have different 
errors on the two currents, and on inductive circuits. This is 
very likely to occur if the shunt current is not the same in all 
sizes, for the alteration of the shunt current would probably 
be produced by altering the amount of resistance in series 
with the armature without any alteration to the armature 
itself, consequently a change would be made in the shunt 
circuit which would produce different results in meters of 
different sizes of the same make owing to the alteration in the 
ratio of the resistance to the self-induction of the shunt circuit. 
The question as to whether the self-induction or the capacity 
of the shunt circuit will preponderate depends in some measure 
as to how the resistance in circuit with the armature is built 
up. The resistance will possess maximum capacity if the wire 
is wound double, in a manner similar to the bobbins of an 
ordinary resistance box or Wheatstone bridge. If, however, 
the resistance is wound in a number of sections on a canl or 
flat piece of insulating material, it will possess smaller capacity 
the greater the number of sections into which the resistance 1s 
split up. It might, therefore, be ,ossible, if the self. induction 
of the armature were not too large, to provide a resistance in 
which the capacity could be made to neutralise exactly the 
self-induction of the circuit by winding certain proportions of 
the resistance in the two ways mentioned above. If this were 
done to a nicety, a meter could be made accurate on extremely 

low power-factor loads. 
e driving toryue should be uniform throughout the 


‘revolution, otherwise the starting current will be higher in 
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some positions of the armature than in others. The speed also 
at low loads is enormously affected by an uneven driving torque 
which is of little consequence at high loads. At high speeds 
the momentum of the moving part is sufficient to cause a prac- 
tically uniform speed for the complete revolution proportional 
to the mean of the different values of the torque, but as the 
load is reduced the speed does not remain proportional to the 
mean value. The armature in turning into the position of low 
torque slows up, and, consequently, takes longer time to turn 
through the same angle as when acted on by the high torque 
The error introduced increases as the load decreases, becoming 
infinite when the load is so small that the meter stops when 
in the low-torque position, although at this load the speed 
may be quite definite in the high-torque position. The best- 
known motor meter suitable for continuous or alternating 
current is the Thomson meter. 

The Thomson Meter.— This consists of a motor without iron— 
the field being excited by the main current, a shunt current 
passing through the armature—combined with a Foucault 

rake. Fig. 64 illustrates a meter of this make, its cover and 
one of the main coils having been removed to give a better 
view of the armature, commutator and brushes. The armature 
consists of eight coils of fine silk-covered copper wire wound on 
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a light octagonal frame. Each coil has about 800 turns, and 
a resistance of about 320 ohms, giving a total ‘resistance of 
2,960 ohms, or a resistance from brush to brush of approxi- 
mately 640 ohms, the armature being drum-wound. The wiring 
of this armature is shown in Fig. 65, or developed in Fig. 66, from 
which it will be seen that the ends of the coilsare connected to an 
eight part commutator of small diameter (0:25 in), the segments 
of which are of silver. The armature is fixed on the spindle 
in the older types by two clamping screws in the centre. 
These screws can be got at by means of a small wire driver 
between two of the coils. The later armatures, however, are 
clamped to the spindle by a split cone underneath the armature, 
which is threaded and clamped tight by a nut. 

The commutator is mounted on the vertical main spindle, 
immediately over the armature, and two brushes, supported 
by an insulated brush bracket, convey the current to and from 
the commutator. The brushes are made of thin straight 
springs, having small plates of silver soldered on their ends, 
where they make contact with the commutator segments. 

The armature is connected in series with a non-induc- 
tive resistance (wound in sections on a card placed at the 
back of the meter) and a compounding coil across tho 
two supply mains, consequently the current in it is propor- 
tional to the pressure. The main current is passed through 
two stationary hollow main coils, placed on either side of 
the main spindle, so that the armature is in the field pro- 
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duced by the current through them. A torque is therefore 
obtained proportional to the watts. A copper disc mounted on 
the lower portion of the main spindle runs between the poles 
of two permanent magnets, and thus the necessary brake force 
is produced. A polished steel pivot is screwed into the 
bottom of the main spindle and rests on a i jewel. 
This spindle point is easily removed for repolishing by means 
of a key. The jewel screw being removed, the key is inserted 
in the hole in the bell- nut. The top of the spindle is turned 
to a small diameter and runs in a brass bearing. Just below 
this bearing a worm is turned on the spindle which works the 
eounting train. The mechanical friction due to bearinge, brushes 
and wheel train is relatively large, but is kept as low as pos- 
sible. This friction is compensated for to a certain extent by 


in. 
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Fig. (5. 


creating a permanent field in the same direction as that due to 
the current in the main coils, by passing the shunt current 
through a compounding coil placed inside of the main coils. 
The compensation should not be complete, as the meter would 
then “creep " or register with no main current when installed 
where it would be subjected to slight vibration, such as that 
due to passing traffic. The compounding coil is wedged in the 
main coil, and a slight amount of adjustment can be made by 
altering its position. The amount of alteration which can be 
made in this way is about 4 per cont. at one-tenth load. The 
tension of the brushes has more effect, however, but it 
is not advisable to leave them on too light, otherwise sparking 
will take place, which soon increases the friction. The ten- 
sion should be such that on raising one half of a brush off the 
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commutator the other half leaves the commutator when the 
first half is about i in. away. Another important point is that 
each brush presses quite tlat, and not on an edge, on the com- 
mutator. The successful working of this meter, and indeed of 
all commutator meters, depends to a great extent on the careful 
adjustment of the brushes. | 

Beneath the case proper a tertninal box is fixed, shown in 
Fig. 64 with its cover removed. The mains are taken through 
holes in the bottom, opposite holes in the terminals. The ter- 
minal-box cover fits on the front of the box, and is held in 
position by a brass rod which is slid through the holes in two 
lugs, one at each side of the terminal box. This rod has a 
small hole through it at one end, through which the sealing 
wire is passed. The other end of the rod is enlarged to prevent 
it passing through the hole. 

The meter is clamped or unclamped by removing the jewel- 
screw and raising or lowering the bell- nut which screws into 
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tho hase-plate of the meter. Raising this bell-nut (by means 
of a screwdriver of the right width) lifts the hub of the copper 
disc until its upper side comes in contact with the hollow stop 
acrow above it. The jewel screw is then replaced, but not 
acrewed home. The arrangement is shown in section in 
Fig. 67, where 1 is the main spindle on which is clamped the 
hub 2 of the diec 3: 4 is the removable spindle point, 5 the 
mounted jewel resting on spring 6 in jewel-screw 7, which 
screws into the bell-nut S, the latter screwing into the base- 
plate 9 of the moter. The hub 2, when raised by the bell. 
nut &, comes up against the adjustable screw 10, which screws 
into the frame 13. This screw is correctly adjusted when the 
meter is assembled and locked by the nut 11. The screw 10 
should be low enough, or che top bearing high enough, to pre- 
vent the spindle being jammed up against the top bearing, as 
a risk is thon run of bending the spindle at the worm. 

The terminal-box cover has a lug which covers up the hole 
in tho metor base through which the clampiug is performed. 

The meter possesses a very high torque; the full load 
torque from numerous measurements appears to vary slightly 
in diferent meters, but is usually between 25 and 30 gramme 


centimetres, The weight of the moving system is approxi- 
mately 300 grammes, being one of the heaviest in any meter, 


but the high torque obtained is greatly in its favour. The 
friction being in a great measure compensated for, the ratio 
of torque to frictional counter torque (that which is no: com 
pensated) is very high. The shunt current varies in different 
sites slightly, u being about 0-03 ampere in sires under 
W ampere capacity, and from 0-04 to GOS ampere in the 
larger sizes. 
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N. JAMES, 


LOW-TENSION 


HY PROF, ALFRED SCHWA ARTZ AND W. H. 


The curves in Fig. 1 show the relation between diameter and 
fusing current for wires of silver. tin and alummium. [n common 
with wires of lend and tin and their alloys, aluminium wires, par- 
ticularly in the smaller diameters, are considerably aflected as to 
their fusing current by the action of the atmosphere. A laver or 
skin of oxide or carbonate is formed of sutherent thickness and 
strength to hold up the metalhe core of the wire when in a molten 
condition. Such wires break by the molten metal draining from 
the upper to the lower portion of the wire, and the fusing current 
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molten metal and the greater quantity of heat produced in the fuse 
in consequence. As the resistance of the fuse compared with that 
of the whole circuit is negligible, the current flow will be the same 
in both cases. It is, in fact, rather a difficult matter to cause the 
metal to solidify again, as the fuse often ruptures as the current is 
being reduced. If, however, the metal solidifies without the rup- 
ture of the wire taking place, and the current be again raised to the 
point of fusion, the curve first obtained is nearly reproduced. The 
experimental results illustrating this point are shown graphically in 
Fig. 2. In the case of fuses enclosed in tubes packed with sand, 
chalk, asbestos or other incombustible material, this effect is 
naturally intensified as the molten wire is closely supported on all 
sides, and special means have to be adopted to overcome the 
difficulty thus introduced. 

For copper wires the effect of being in a vertical position instead 
of a horizontal one is to decrease the fusing current by about 6 per 
cent. for wires of small diameter with fusing currents up to 10 
amperes. This is best expressed in a formula by keeping the index 
constant and altering the constant. For lengths of 1iin. with small 
terminals C=3,611d!%' (d in inches) as against a constant = 3,828 
when horizontal For larger wires, with fusing current, from 10 
to 100 amperes, the decrease in fusing current when vertical instead 
of horizontal is about 5 per cent. with lengths of 4in. and large 
terminals. The change in the constant is as follows :— Vertical 
C212,470d! 5$, horizontal C= 18, 100d , where d is in inches. 

The effect of shortening the length of the fuse wire is to increase 
the index and the constant. Tinned-copper wires with fusing currents 
up to 10 amperes and small terminals in lengths of 2in. and upwards 
have the same fusing current as for long lengths. 

A number of experimonts were made with tinned-copper wires to 
determine the relation between fusing current (c) and length (J) and 
on plotting fusing currents as ordinates and 1// as abscisse, a 
straight line over a considerable range was obtained. This corres- 
ponds to a law of the form C= MEN ID, where M and N are con- 
stants depending on the diameter and l is the length of wire 
employed. It was found that M — PC, and N = Qd? where P and Q 
are constants for a given material with terminals of a definite mass 
and independent of the diameter of the wire. C, normal fusing 
current for wires sufficiently long to be independent of the coolin 
effect of the terminals. C,=fusing current for a wire of [епк 
cms. d= diameter. 

From experimental determinations the mean values for tinned 
copper are as follows:—P — 0:864, Q 19,000, so that the fusing 
current C, for a length of / centimetres of tinned- copper wire may be 
obtained from the formula C, = 0:864, + (19,000?/0). 

The effect of the length of wire employed and the mass of the 
terminals is much greater in the case of lead than in the case of 
copper owing to the increased cross-sectional area required for a 
given current-carrying capacity. The radiating surface being 
directly proportional to d while the surface available for the conduc- 
tion of heat along the wire is proportion to d?. Experiments with 
small terminals weighing 4 grammes taken from a commercial form 
of fuse holder gave the following results :— 


Table I.—Efect of Terminals of Clipholder for Distribution Board on 
Tinned-Copper Wires. Wires, horizontal; Length żin. 


—— 


DIESE Fusing current for lengths Fusing Current in 
Mun d 18 independent of cooling | commercial holder. 
centimetres. effectof terminals. | Length 2in. 
0:0049 l5 | 1:5 
0:007 9-1 | 2:15 
0:0117 40 | о 
0:0151 5-5 | 5.47 
0 026 10:6 | 10:9 


With copper strip the fusing current із proportional to the breadth 
with a constant thickness. When the experimental results are plotted, 
the curves practically all pass through the origin. If, however, we 
plot thickness against fusing current for strips of coustant breadth 
the curves pass through a point on the axis of thickness considerably 
to the left of the origin, and this is probably due to the increased 
carrying capacity per unit area in the small strips owing to their 
relatively greater cooling surface. 

It is probable that experiments with copper strip of greater 
thicknesses than those the authors have employed, would show 
that the relation between breadth and thickness was not represented 
over the whole range by a straight line but by a curve similar to 
that obtained with lead strip. The decrease in fusing current due 
to & vertical position vice a horizontal position is about 10 per cent. 
for strips as against 6 per cent. for wires. 

The curves connecting fusing current and breadth for lead strip 
are similar in character tothose given for copper, but when extended 
backwards, they do not pass through the origin, but cut the axis of 
breadth at a point to the left of it. This is due to the higher 
current density in the narrow strips. This effect is much more 
marked in the case of lead than in the case of copper. Jn plotting 
fusing current against thickness for a constant breadth, a straight 
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line was not obtained, the curve following а logarithmic law, that 
is to say, with a constant breadth the fusing current is not propor- 
tioned to the thickness ¢ but to t”. For lead strips n=0°74. The 
fusing current for vertical lead strips is given by the following 
equation: C =2,060 t. (6-+-0°016), where b and t are in inches. 

The range of experiments from which this law was deduced was 
as follows: Thickness 0:0055in. to 0°055in., breadth 0:08іп. to 0 4in., 
fusing currents 4 amperes to 100 amperes. This formula can be 
relied on to within 3 per cent. with good commercial lead. An 
analysis of the sample used gave 99:8 per cent. of lead. 

A series of experiments was carried out with a No. 88 S. W. G. 
tinned-copper wire, free in air from terminal to terminal. The 
wire was placed along the axis of a tube, which extended. the 
whole length of the wire, the ends of the tube being left open. 
Tubes of glass ard of brass were employed, with internal diameters 
varying from 0:4em. to 2°6cm., the tubes being arranged vertically 
and also horizontally. The effect on the fusing current of the wire 
is shown graphically in Fig. 8. It will be noticed that in each case 
there is a certain size of tube for which the fusing current is a 
minimum, any departure from this size of tube with the size of wire 
employed producing an increase in the fusing current. 

The power lost in a fuse wire of given length will depend upon :— 
(1) The normal fusing current; which depends amongst other 
things upon the melting point of the metal employed. (2) The 
strength of the current passing through the wire. (3) The specific 
resistance of the metal when cold. (4) The co efficient of increase 
of resistance with temperature. 

The rate of increase of the power losses with an increased per- 
centage of the fusing current depends to a large extent upon the 
last item; this is very noticeable in the case of copper. Tin 
is the most economical metal to use; then come silver, aluminium 
(with spring attachment), copper, and aluminium (without spring). 
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Fic. 3.—Curves showing relation between the Fusing Current of a 
No. 83 S. W. G. Tinned-copper Wire and the diameter of the tube enclosing 
it. A, brass tubes horizontal; B, brass tubes vertical; C, glass tubes 
horizontal; D, glass tubes vertical. Wires placed along axis of tubes 
free from the sides; ends of tubes open. Normal fusing current of the 
wire in air 10°6 amperes. 


Having regard to the above results, it would scem desirable to 
run eopper fuses at 50 per cent. of their normal fusing current 
rather than at а higher rate. The temperature attained under 
normal load will then be moderate and oxidation will be slight. On 
the other hand, fnses rated to blow with an excess current of 50 per 
cent. of their normal carrying capacity get far too hot, and oxidise 
to such an extent as to require frequent inspection and renewal. The 
author's experiments on copper fuses show that, in general, an 
average drop of 0°15 volt may be reckoned on per fuse way at full 
load. In an ordinary house installation we may assume that the 
current for any particular lamp will have to pass through three 
double-pole fuses on its journey from the supply company’s mains 
to the lamp in question ; the total pressure drop in the fuses will 
therefore be 3 x 2x 0:15=0°90 volt, a drop which certainly should 
not be neglected when considering the total drop in volts in the 
circuit. Fuses immersed in oil have a large drop in volts in them 
on account of the high current density at which they are run. The 
pressure drop in a tinned-copper wire immersed in oil at an initial 
temperature of 108?F. is given in Table II. The temperature of the 
oil is necessarily high under working conditions. ; 

Table I[.—Showing voltage drop and percentage of fusing current for a 


Tinned-copper Wire immersed in oil at 1089 F. Normal fusing current 
of the wire inair 4 amperes and in oil 15 amperes. Length of wire din. 


Volts across Per cent. of Volts across Per cent. of 
fuse. fusing current. | fuse. fusing current. 
0:58 18 2:50 49 
114 | 29 | 3-60 | 65 
1-80 | 39 4-67 \ 78 
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The oil in such cases gets extremely hot, and in the authors’ 
opinion no cut-out in which the fuse wire itself is in contact with or 
immersed in oil before fusion has taken place should be permitted. 

The behaviour of a fuse when short-circuited through a resistance 
which limits the eurrent to an excess of 20 per cent. of the normal 
fusing current is very different from the effect observed with 
currents five or six times as large, and this again differs very con- 
siderably from the effect of a dead short-circuit. A tinned-copper 
fuse melting with a current about 20 per cent. in excess of its 
normal fusing current exhibits a greater tendency to arc than when 
melting under a current of four or five times this strength. This is 
due to the fact that with a small over-load the wire will fuse first 
over а short length at its centre, and an arc will be formed across 
this small gap. This gap will increase as the ends of the wires are 
burned back, until the arc finally fails. With a large over-load the 
heating of the entire wire is so rapid that fusion takes place along 
its whole length, and the wire is completely disrupted from terminal 
to terminal. Mr. H. A. Ratcliffe, of the testing department of the 
Manchester Corporation electricity works, who has had a large 
experience of fuse testing, has found that numbers of fuse fittings, 
which have successfully withstood a so-called short-circuit test with 
a current limited to seven or eight times the normal fusing current, 
were entirely destroyed on a direct short-circuit. The fuse wire 
employed in these cases was tin, which, on fusing, is far more 
favourable to the formation of an arc than is copper. He has also 
found that on short-circuiting a 50-ampere fuse with an 800-ampere 
circuit-breaker in the circuit that the breaker has been opened. 
That very large currents do pass under short-circuit conditions 
may easily be shown by short-circuiting a large fuse through a 
small one in series with it. In this way the authors have fused 
five copper wires in parallel], fed through a single wire of the same 
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diameter, length and material, the single wire, of course, fusing as 
well as the others. The powerfully destructive effects of the true 
short-circuit are due in the first place to the large current which 
passes, which is limited only by the self-induction and resistance of 
the circuit. Where the fuse is directly connected to supply mains 
fed by a number of generators of large capacity in parallel the 
resistance of the circuit will be extremely small, and the current 
rush proportionately large. . Second, the inductive voltage rise, due 
to the breaking of this large current in a small fraction of a second, 
is very considerable, and materially affects the formation of an arc. 
Oélschlager * has recently measured, by means of the oscillograph, 
the current, pressure, rise and time of fusion on short-circuit in a 
Siemens-Schuckert cartridge fuse with a normal fusing current of 
40 amperes. His results are as follows:—Fig. 4, curve A, shows 
the effect of limiting the fusing current to 180 amperes by means of 
a resistance. The circuit voltage was 110 continuous current, the 
limiting resistance 0:6 ohm, and the inductance 2:5 henrys. Capacity 
of generators, 1,000kw. at 110 volts. 

An examination of this curve shows that from the time of closing 
the switch the current increased gradually, reaching the maximum 
value to which it was limited by the resistance in 0-08 second ; it 
then remained constant for 0:04 second, while the time in which 
the actual rupture took place was 0:02 second. Further experi- 
ments were made with diminished resistance, and self-induction 
curve B shows the effect with a resistance of 0:01 ohm in series, 
and no artificial self-induction in the circuit. Curve C shows the 
magnitude of the current rush on direct short-circuit, the artificial 
resistance being removed. As the resistance of the external circuit 
becomes smaller, the resistance of the fuse itself becomes relatively 
more important. The resistance of the fuse, which in this case 
was of silver, with a melting point in the neighbourhood of 1,000°C., 


* Elektrotechnische Zeitschrift, No. 35, 1904. 


was, when cold, 00054 ohm. The resistance of the fuse wire when 
hot was obtained by raising the current gradually to n point just 
short of the normal fusing current of the wire, and was found to be 
0:017 ohm. On а short-ciremt, with 110 volts, neglecting the resis- 
tance of the leads, the maximum current would, therefore, be 
110/0:017 =6,500 amperes. 

As a matter of fact, the current was found to be only 850 amperes. 
This is due to the natural self-induction of the eirenit and the con- 
sequent relatively slow growth of the current, and also to the 
fact that fusion took place long before the current could reach ite 
theoretical maximum value. The pressure rise, due to short-circuit, 
is shown in Fig. 4. curve D. It will be noticed that at first the 
pressure across the fuse is practically nil, corresponding to tho 
pressure loss due to a current of several hundred amperes in д 
resistance of 00054 ohm. Just before the melting of the wire the 
pressure rises to about 25 volts, At the moment of melting an 
enormous rise of pressure suddenly takes place, the total voltage 
being about 800, or nearly 700 volts above the pressure of the circuit. 
The actual breaking of the circuit took place in 0:00015 second, the 
self-induction of the circuit being of the order of 10-* henry. 


After a small surge the pressure fell to 110 volts, the normal 
voltage of the circuit. In order to see whether the self induction 
of the source of current (machines) had any effect upon the results, 
the experiments were repeated with a 110-volt battery giving 400 
amperes. Curves of the same character were, however, obtained. 

It is frequently stated that there is no rational connection between 
the length of break or distance between the terminals of a fuse and 
the nonnal fusing current of the wire. It is a common practice, 
however, to increase the length of break with the normal carryi 
capacity of the wire, and this usage may be defended on the follow- 
ing grounds: On a short-circuit, as has already been pointed out, 
the current is prevented from reaching the immense value to which 
it could theoretically attain by the fusion of the wire; it is evident, 
therefore, that the larger the wire employed the greater the current 
will be before fusion takes place, and the inductive pressure rise, 
when the rupture of the circuit does take place, will be dependent 
upon the current passing at the time, and the time in which this 
current is broken. This inductive pressure rise will largely intluence 
the formation of the arc, and the length of break must, therefore, 
be increased when large currents are to be broken on the fuse. 


As the voltage of self-induction is dependent on the rate of decay 
of the current, it is possible that with large wires and open type 
fuses this will be slower owing to the large mass of metal volatilised 
acting as a conducting bridge, and that in consequence the voltage 
rise will be less. Experiments on this point are in hand, but are 
unfortunately not yet completed. In the opinion of the authors 
the normal fusing current in copper fuses should not exceed 100 
amperes per wire. Fuses for larger currents should be made up of 
several wires in parallel, spaced about $in. apart. Under these 
circumstances, although the mass of metal employed may be large, 
it does not seem probable that the time of decay of the current 
would be increased, provided, of course, that a proper length of 
break has been allowed. The double role which a fuse has to play in 
breaking the circuit with a pre-determined current and suppressing 
the consequent are undoubtedly militates against its reliability in 
the performance of the first function. The effectual suppression of 
the arc in some circumstances calls for the proximity of masses of 
cold material. such as porcelain or the passage of the wire through 
asbestos or other incombustible material. If the wire is in contact 
with any such bodies for a part or the whole of its length its fusing 
current will be effected to a greater or less extent. 

The authors find, however, for pressures up to 220 volts tinned 
copper wires in porcelain clip holders in which the wire is free in 
air for a length of 24іп. between the terminals are quite satisfactory 
on a dead short-circuit. For distribution boards the spacing should 
be rather more liberal than is at present customary, and the fuses 
should be screened from one another by septa of inconibustible 
material to limit the spread of the molten metal. Wherever pos- 
sible the contacts and terminals should be screened from the action 
of the arc. 

In the carly forms of fuse, lead and lead-alloy wires were used 
as they melted at low temperatures, and were, therefore, considered 
to be less likely to set fire to inflammable material in their 
immediate neighbourhood than wires of a metal with a higher 
melting point. It is, however, quite an easy matter under suit- 
able conditions, to raise wires of tliese metals to & temperature 
very much higher than that of their melting point—namely, to & 
bright red heat. A further disadvantage is that owing to their com- 
paratively poor conductivity a larger mass of metal has to be 
employed to carry the normal working current than is required in 
the case of wires with a high conductivity, so that the mass of 
metal disrupted when fusion takes place is consequently much larger 
and the probability of the formation of an are much increased. 

The arc is much more persistent with these metals than with 
copper, so much so that fuse fittings that will stand a direct short- 
circuit with copper wire may be destroyed when used with tin or 
alloy wires. This is probably duc, as already pointed out, to the 
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larger mass of these metals present and to a greater proportion of 
it being vaporised than in the case of copper. When & copper fuse 
is disrupted the greater part of the metal is scattered in the form of 
еше, and only a small quantity seems to be vapourised. The 

lowing of a copper fuse may be said to be clean compared with 
that of the са under consideration, which is accompanied by a 
quantity of heavy fumes which are deposited on contiguous cold 
surfaces. These deposits are often difficult to rémove, and certainly 
facilitate the formation of an arc for fuses that are subsequently 
blown in the same holder. Although the metal pellets from the 
fusion of these metals are not so hot as the globules from a copper 
wire of the same carrying capacity, and they are, moreover, not 
scattered so far, yet the display of fireworks on a dead short. 
circuit is considerably greater. 

Further, these metals are soft, and although, as has been shown, 
the effects of mechanical injury are not so great as inight have been 
expected, severe cutting may take place at the terminals unless the 
wires are soldered to copper or other suitable lugs. The cooling 
effect of the terminals is also considerably greater in the case of lead 
and tin than of copper. In the case of alloys it is also difficult to 
secure the constancy of their composition as supplied commercially, 
and the alloys themselves are liable to change their structure, either 
due to the passage of the current through them or to the effect of 
repeated heating and cooling. These metals also become very 
brittle at a temperature slightly below their fusing point. The 
author’s experiments show that if they arc subjected to vibration 
when in this state the tusing current is lowered by about 3 per 
cent. They are also liable to severe oxidation, with a consequent 
large increase of the current-carrying capacity of the wire under 
overload. If a silver wire be placed in series with a lead wire of 
the same carrying capacity, in most cases the silver wire will be 
found to have opened the circuit cleanly and decisively, while the 
lead fuse has remained unmelted.* 

The authors strongly favour the use of tinned copper. 
easily obtainable of constant composition. It is mechanically 
strong, and the mass of metal required for a given carrying capacity 
is small. Care must be taken with the smaller sizes to see that the 
wire itself does not get into the thread of the terminal screws, 
otherwise it is easy to handle in sizes down to No. 88 S. W. G., 
which would be used to protect a 8-ampere circuit. It does not 
oxidise perceptibly when carrying 50 per cent. of its normal fusing 
current, but at higher rates than this oxidation becomes trouble- 
some. There is, however, no trouble from the holding up of the 
molten metal by the film of oxide. Unless guarded the molten 
ризи may, on а dead short circuit, be scattered 15ft. or 20ft., 

ut this difficulty may be easily overcome by suitable protection. 
Considerable prejudice seems to exist against copper fuses on 
account of alleged increased fire risk. The risk of fire is threefold— 
First, owing to the wire becoming red hot prior to fusion; second, 
due to the scattering of the molten particles of metal; and, third, 
owing to the formation of a persistent arc on fusion. With properly- 
designed holders and fuse boxes, in which all inflammable material 
is entirely excluded from the sphere of action of the wire, the fire risk 
from the first two causes is practically nil; while, as has been already 
pointed out, the risk from the third cause is less with copper than 
with more volatile metals. 

Enclosed or cartridge fuses, in which the wire is surrounded by a 
tubular sheath with closed ends, have been developed from the 
Edison plug fuse. The tubes are usually loosely packed with an 
incombnstible filling. Although the primary function of the filling 
is to smother the arc, it has also an important effect in reducing 
the violence of the explosion on short-circuit. This is due to the 
heated gases being driven into the interstices of the filling and being 
thereby rapidly cooled. At the present time these fuses may be 
divided into two classes according as the fuse is entirely surrounded 
by the filling along its whole length, or is passed through a small 
air chamber usually located at its centre, the remaining spaces being 
occupied by filling. In the packed fuse it is evident that the molten 
wire receives & considerable amount of support from the filling 
material, and in consequence it may retain its continuity until it is 
volatilised, when it m&y be carrying a current large enough to give 
rise to unpleasant effects, both in the circuit and in the fuse holder 
itself. With a short length of the wire passing through a central 
air chamber the wire has a better chance of rupturing, provided that 
the length of wire in the chamber is not too short, and that the 
metal employed is not too easily oxidised. Tinned electrolytic 
copper should be used exclusively except in the case of enclosed 
fuses which have been designed for use with metals of a low melting 
point. 


| DISCUSSION. 

Mr. C. D. TAITE (chairman) said that the skin effect of lead and 
tin fuses was not generally known. He deprecated the idea of doing away 
with the old-fashioned clamping screws, as in an emergency he believed 
s design to be useful, and makeshift fuses could be put in for the time 

ing. 
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Mr. L. ANDREWS referred to the unreliability of fuses, and in-tanced 
& personal experience where a fuse rated at 250 amperes blew before one 
rated at 70 amperes. Fuses for arc lamps were very unsatisfactory, 
because of the large currents taken when the lamps were firs: switched on. 
He also liked clamping screws, and had on one occasion made shift with 
a church door key for a fase. Alternating-current fuses gave more 
trouble than continuous-current fuses, owing to vibration, which loosened 
the contacts. 

Dr. C. C. GARRARD thought that designers of low-tension fuses would 
find nearly all the data they required in the Paper, which would have been 
additionally useful if the experiments had been extended to fuses of larger 
capacity. With fuses of 200 amperes and upwards the chief difficulty 
was the watt consumption and heating With a fuse of smaller size 
about 50 watts was the maximum allowable liberation of heat, and with 
larger watt consumption the neighbourhood of the fuse got excessively 
hot. With the object of standardising fuses he had been plotting curves 
of watt consumption and current during the last three years, and he 
thought his method of testing corresponded more to working conditions 
than that advocated by the authors, as it was based on the principle that 
any current below the melting-point value could be kept on for an 
indefinite period without the fuse blowing. He thought it was useless 
to rate the carrying capacity of a fase at 500 amperes if it would melt at 
400 amperes passing for two hours, and this result might be obtained 
with the authors’ method. He had known a 10,,00-volt rise to take place 
on a very inductive 220-volt circuit when һ 90-ar:pere fuse blew. This 
rise was measured by a spark-gap, and pieces of paper interposed were 
pierced by the spark, showing the destructive ness of the excessive voltage. 
Such a fuse would therefore cause damage to the spparatus that it was 
intended to protect should it be needed to open the circuit. 

Mr. E. W. COWAN eaid that from his experience a fuse was useless in 
protecting an armature from a heavy reverse current from a battery. 
Circuit-breakers were preferable to fuses for heavy currents, as the former 
opened at « nce on dead shorts and had a time element for less heav 
currents. He also preferred long drawn-out breaks to rapid snaps, whic 
induced rises of pressure. 

Mr. A. C. CORMACK considered that atmospheric temperature wouid 
influe: ce a fuse, and that a number of small fuses were to be preferred to 
one large fuse. Although automatic cut-outs were to be preferred for 
some purposes, he thought there ought always to be a fuse in addition in 
case the automatic device should fail. 

Prof. SCHWARTZ, in reply, said that the alternating-current effect on 
fuse wire was better explained by Mr. Andrews’ theory of vibration than 
by Sir D. Salomon’s idea as to molecalar effects. He did not advocate 
putting fuses in oil and preferred enclosing them in porcelain for special 
situations, such as collieries, &c. He agreed that no fuse could be pro- 
duced to save machines from sudden current rushes. The effect of 
atmospheric temperature he considered to be inappreciable, and he still 
preferred that fuses should be made non-interchangeable to any but 
authorised persons. A constant environment, such as an encl dust 
fuse, added to the constancy and reliability of the fuse, and he believed 
this class would come more and more to the front. The only trouble was 
that they were not easy to refill, and the makers charged about 8d. each. 


COMMUTATION IN A FOUR-POLE MOTOR.* 


BY J. K. CATTERSON-SMITH. 

Last year the writer carried out some investigations with a view 
to recording by means of the Duddell oscillograph the actual manner 
in which the current is reversed during commutation in one par- 
ticular coil on the armature of a shunt- wound motor. The machine 
tested was a small four-pole Westinghouse rotary converter, which 
was used as a 6 H.P. shunt motor running at 1,200 revs. per min. on 
а 110-volt cireuit. The motor has four brush arms, with one carbon 
brush, 12in. by jin. thick per arm, the commutatorsurfacerunning with 
direction of slope of the brushes. Each commutator segment is 10mm. 
wide with 0°5mm. insulation, and the brush covers 1:21 segments. 
Owing to the machine having heavy copper dainping rings on the 
poles, the light load input is considerable. These rings also effect 
the flux distribution. The output was measured by means of a 
brake on the pulley, and as far as possible observations were made 
at full-load ; but the time taken in recording the shape of the com- 
mutation curve in the brush-shifting experiments, the burning up of 
the brake band and the excessive sparking on the commutator, 
made it imperative to work at half-load. The method used for 
observirg the current in the coil was as follows. The armature 
circuit was cut at a point remote from the commutator, and the two 
ends of the coil thus exposed were connected to a pair of slip rings, 
the brushes on these rings being joined together by a strip of man- 
ganin sufficient to give about } to 4 volt drop at full-load, and 
the oscillograph was connected across this strip, thus showing the 
current in that particular coil at any instant. The ordinary type 
of Duddell oscillograph is arranged to show 1% cycles of a periodic 
current, with the result that cqmmutation is shown as being practi- 
cally instantaneous; but by fitting a special cam on the motor 
which would produce a coinplete oscillation of the vibrating mirror 
in the time taken by five commutator segments in passing a brush 


* Abstract of a Paper read before the Birmingham Local Section of the 
Institution of Electrical Engineers on March 15. 


12 


the part of the curve showing the reversal ix magnified to a uxeful 
sine; in these experiments tho horizontal magnification in about 
eight times that due to the ordinary cam. 


Pole 
Р | | | 


Fig, 1. 


ig. 1 shows the armature circuit, thi» being a four-pole wave 
winding of the chord iype.. With this type of winding the four side» 
of the two coils do 1:0’ arrive at the geoinetrical neutral point at the 
same instant, and if four brushes are used, this, a» will be shown 


later, causes a considerable circulation of current between the two 
brushes of the same polarity, the circuit consisting of the armature 
coils between the two brushes, the brushes themselves, and the 


bruch connectors. This ceeurs, to some extent, in all wave windingr 
where there are as many brush arms as poles, and involves a heat. 
mg kes. There are 17 commutator segments, and, as the brush 


Күш, 4. 


Wet з зүтишеф им, соге brush starts connuntstins half a segment 
bees eder гче ot phe Abe polary. Chis is shown in big. 2. 
Wet ANN of e rungen eunves with the brushes at 
„ {ыш е сылы ere. for ore sh Хо, S Alone, Nos d] alone and both 
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down (1 and 3 are of the same polarity). The load was 8:6 n. n. v. 
at 1,200 revs. per min. with slight sparking in each case. The 
brush density is 65 amperes per square inch with one, and 
82} “р per square inch with two positive brushes. This 
figure also shows the width of a segment and a brush, which is the 
saine for Figs. 2, 8, 4, 7 and 8. When the two positive brushes are 
down, the interval during which the current іп а given coil has to 
be completely reversed, is prolonged, and as is seen in Fig. 2 the 
current dies away more slowly, so that the conditions for sparkless 
commutation are better. 


Ете. 9. 


Figs. З and 4 were taken with only two brushes down —viz., one 
brush of each polarity —brush No. 2 and No 3. They show the 
commutation curves at light load and at 60 per cent. of full-load. 
with forward and backward lead of various amounts given to the 
brushes. 

The following table gives the lead of the brushes for the various 
curves in Figs. З and 4 : -- 


— - — - 2 m & ai 


Lead. 
(Curve. 
Fig. 3. Fg. 4 
A 2 segments back ward „| 13 segments back ward 
B І: oe ee $$ Se Wie ene 14 e ve 
C 1 ЧОО ЖЫ ахау TE Е A 
I) 4 ji СТИ РЕТ - s 75 
; 0 geometrical neutral point ..| 0 geometrical neutral 
F | à segments forward ........| 4 segments forward 
G n n FORES S 1 " - 
H 2 " . — | l$ N a 
1 24 T 5 m S 
J 2j " К келк аы те 
BH Poetene ie. азан 
Brush density.. 20 amperes per sq. inch ......| 65 amperes per sq. inch 


There was excessive sparking at both limits, and practically none at 
the neutral point. The peaks in the current which occur when the 
brushes have а big lead are not steady, there being a considerable 
variation of amplitude, and the pulsations occur with the fierce 
sparks on the commutator. 


Fie. 6. 


Fig. 5 is a record taken with the ordinary cam on the synchronous 
motor, and shows the alteration of the shape of the armature-current 
curve when each brush is lifted in turn. lt will be seen that the length 
of the wave varies according to which brush is liſted. The reason 
for this ia clearly explained by Fig. 6, which shows diagrammatically 
by a full line the current curve with brushes No. 2 and No. 8 down, 
and by a dotted line with brushes No. Land No. 4 down. When 


l Yee, 7. 


both positive brushes are down, the curve falls between these limits, 
as can be seen in Figs, 9 acd à. The current taken by the motor 
in. of course, unatlected. by these alterations in the lengths of the 
curtent Waves, because the other armature eireuit has exactly 
similar waves in it. 

lim. 7 and SN show the curves of commutation with four brushes. 
The heavy eireulating current between the two brushes of thesame 
polarity is shown in these curves. On referring to Figs 3 and 4 


_ THE ELECTRICIAN, APRIL 21, 1905. 


18 


it will! be noticed that, with two brushes only, the circulating 
currents do not occur. When the brushes are in extreme positions 
the effect of the armature teeth is very marked; this may be com- 


x Lead | Lead 
Curve. | | | \ 

| Motor | ; Motor 

Fig. 7. current. . Fig. 8 current. 

= 14 sege. backward .. 2 ampe 12 segs. backward. 57 amps 

"n ” ee | » „7 5 . 55 C 7 
0 0 geo. neutral point 16 „„ 1 „ LUIS суу 
D 1 segs.forward.... 164 „ j „ forward... 524 ., 
E Ц, „ | a A „ e 544 „ 
F 2 97 33 s; 23 25 | 14 LE „ | 57 LE] 

BHP. | Light. | »8 

d dri 9:9 amps. -per square inch. | 83 amps. per square inch. 


These curves show very clearly the desirability of using as narrow 


a brush as possible on a motor with a large polar are in which the 


neutral zone is small. A wide brush soon has one or other edge in 
contact with conductors in a comparatively strong field, which will 


certainly produce heavy short-circuit currents. In Fig. 9 the input 
of the motor is plotted against the lead of the brushes, for light load 
and half-load, with four brushes down, and gives some idea of the in- 
creased loss which results through wrong brush position. This loss 
goes in increased heating of the armature and commutator. In most 
modern motors the pole arc is between 65 and 75 per cent. of the 
pole pitch, depending upon the length of the air-gap and the 


3:6 BH. P. at 110 Volts 
1200 Revs 


Light Load 


Geometrical 
Neutral Point 


Fio. 9. 


chamfer of the pole-shoes. The neutral zone is therefore very 
limited. The effect of this is to necessitate narrow brushes and at 
the same time to prevent much movement of the neutral position 
between no load and full-load. 

The preceding commutation curves show that in all probability 
the sine curve is rarely to be met with, and that the method of 
calculating the reactance voltage gives little more than a guiding 
figure; however, as a guide, this figure is very useful, especially in 
the comparison of similar types ot machines. Undoubtedly the best 
practice is to design a machine with its reactance voltage less than: 


the,brush drop whenever possible, especially with reversible motors 
having a fixed brush position. | JOE 

It is permissible to work with a higher value of reactance voltage 
on small than on large machines ; on the other hand, it is generally 
possible, without much trouble, to keep the figure down on small 
machines, whereas large machines work more nearly at the maxi- 
mum value allowable. Small machines with stiff fields are usually 
designed with a reactance voltage of about 2, although 4 volts will 
usually be satisfaetory. With large machines it is difficult to keep 
the figure below 8:5 to 3 volts. With variable speed motors, &c., 
which have to work with fixed brush position and weak fields, there 
is no reversing field to help commutation, and the reactance voltage 
must be kept below 1 to 1:5 volts. These figures, of course, do not 
apply to machines with special commutation poles, in which the 
existence of a definite and fixed reversing field simplifies commutation 
immensely and allows of three or four times the values given above. 

In dealing with the problem of sparkless commutation we are 
chiefly interested in what is occurring while a segment is leaving 
the brush, and the part played by the self-induction of the coil. The 
effect of the self induction of the short-circuited armature coil is first 
to prevent the current in the coil dying away quickly, and then to 
retard the growth of the current from the other side of the armature, 
tending to a continuation of the current in the rapidly- diminishing 
contact area of the brush and retreating segment. It is thus seen 
that the inductance of the coil causes the current-density in the 
brush tip to rise to high values. The preceding oscillograms show 
that the current curve is usually very late in reversing, and con- 
sequently the current-density reaches very high values, rendering 
the brush tip very hot, sometimes incandescent, with resulting 
disintegration and sparking. . The limit to the permissible density 
depends upon the shape of the curve- -I. ., how long the high density 
lasts in comparison to the interval of short-circuit. It seems to the 
writer that the peak should not exceed about 800 amperes per 
square inch with ordinary carbon brushes. Experiments upon this 
point should be of-great value. 

In conclusion, the writer wishes to express his thanks to Mr. 
G. A. Lister, of the Birmingham University, for his help during 
the tests referred to in this Paper. | 


DISCUSSION. | 

Mr. H. M. HOBART, in & written communication, stated that th 
agreement between the oscillograph records and the results shown ih 
Fig. 9 for the test of amperes input with varying brush leads was most 
interesting. He bad suggesfed some time ago that such tests would give 
information of great value. He was surprised to see that the curves of 
Fig. 9 were symmetrical on both sides of the neutral point. It would be 
interesting to know whether this would still be the case at higher loads. 
Similar tests with various grades of brushes would be replete with 
interest, and also tests with a given grade of brush of various thicknesses. 
A thorough investigation of various qualities and widths of brushes by 
means of the oscillograph might lead to some better criterion of commu- 
tation than the reactance voltage," which, while it was useful pending 
the appearance of a truer guide, could undoubtedly be superseded to 
advantage. ` | 

Mr. С. С. HAWKINS, in a written communication, drew attention to 
the necessity for a great many more experimental determinations of the 
apparent inductance of armature coils than had yet been made. Such 
experiments ought to be carried out under strictly.defined conditions. 
The armature should be in place within its ficld, and the field windings 
should be closed upon the armature winding, and, further, the magnet 
should be fully excited. Too often one or other of these conditions had 
been overlooked; yet they were of great importance, since in actual 
working the damping astion of the field-:mugnet and its poles, especially 
when solid, caused the apparent inductance, which affected commutation, 
to be much less than the true inductance, While recognising the impor. 
tance of the so-called ‘reactance voltage of the coil undergoing short. 
circuit, he could not but regard it as most unfortunate that the 
underlying idea had become involved with a sine-wave assumption, 
Reactance was a relation purely dependent upon a sine-wave rate 
of change. Such a condition never occurred in practice, and was 
indeed entirely opposed to the facts. As we did not know the real di/dt, 
in default of an oscillogram such as those of the Paper, why did we 
not confess our ignorance and remain content with the expression 
(IL. 2M) 2J/T—where L the self-induction of the coil, ZM the sum 
of all the coefficients of mutual induction in the simultaneously short. 
circuited coils, J = current per armature section, T- the entire time of 
commutation—as a guide to the ‘inductive voltage." Mr. Catterson- 
Smith was fully alive to the fact that the sine hypothesis was far removed 
from the truth, and recognised that we could only obtain a guiding 
figure.” Of course, the above expression was algo a guiding figure only, 
being 2/1 of the “ reactance voltage“; but as it simply took the average rate 
of change of the cuirent it was free from any assumption, and the actual 
form factor might be left to be added when further experience had been 
accumulated. In the calculation of the LTM he believed that Mr. 
Catterson-Smith had assigned too great a value to the core inductance in 
his particular case, its amount being estimated аз 0-0000205 out of a total 
of 0-0000231 henrys. Different proportions of slot snd different distri- 
butions of winding caused the inductance to vary so very widely that it 
was safer to make even an approximate calculation of each component 
rather than to rely on an assumed figure of four lines per centimetre and 
per ampere, An attempt at a fuller analysis of the various components 
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of the inductance had been published by him (Mr. C. C. Hawkins in the 
Electrical World of New York, Vol. XLII.. the object being to give a 
method for calculation on a definite system, so that tbe results should be 
strictly comparable. To check such a system the experiments to which 
he had just alluded were required. The distribution of the short-circuited 
wires in a pair of interpolar gaps would be as shown in Fig. 10, where 
the conductors considered were marked black. The case of a coil.side 
divided between two slots was not dealt with in the above-mentioned 
articles, but on the same principles as therein given, the slot inductance, 
self and mutual, worked out as follows :- - 

depth of slot 


(a) 11:52 x width of siot х length of core x 10 * 
(0) 16-77 " „ уз " 
(c) 2-09 99 99 ІД; 97 
(d) 4:19 ^ 


Total 34:57 x 4-06 x 16 x 10-? = 0:00000224 henry. 
This assumed that the wires came right up to the top of the slots, and 
the calculation would require a little alteration if there were wooden 
wedges at the top, the ratio of depth of slot to width in the above being 
reduced, but & further item appearing for the flux that crossed the top 
of each slot. Owing to the stretch of core occupied by the wires being 
nearly equal to the width of an interpolar gap, and on the assumption 
that all variation of the flux entering !be pole-tips was damped out 
therein, the inductance from the surface of the core would be only that 
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due to small local groups of lines arching over the tips of the slots in 
which were the wires of the considered section. It could be estimated to 
be 0:00000059 henry. The total core inductance would thus be approxi- 
mately 0:00000283 henry, or only about 14 per cent. of that obtained on 
the assumption of 4 lines per centimetre and per ampere. This great 
difference was to be traced to the chord-winding, to the sub-division 
of each coil-side between two slots, and to the wide extent of the short- 
circuited wires as compared with the interpolar gap. 

Mr. MARPLES gave two instances where bad sparking had occurred in 
four-pole machines having two brushes only. In each case the trouble 
had been overcome by using four brushes. The author in his Paper had 
clearly shown the reason for this. 

Mr. J. K. CATTERSON SMITH, in his reply, said that he could not 
fix the position of the neutral point with regard to the curves. In the 
machine he had used for his experimente, the poles were not quite central 
magnetically, which caused a slight want of symmetry. He did not at 
the time measure the current in the leads connecting similar brushes, 
but this had since been done, and the current had been found to be 
steady. He agreed with Mr. Hawkins as to the advisability of determin- 
ing the self-induction of armature coils under standard conditions. He 
could not understand in what way Mr. Hawkins “inductive voltage " 
was any more free from an assumption than Mr. Hobart's '' reactance 
voltage." Mr. Hawkins calculated the average rate of change of current 
assuming a straight line," while Mr. Hobart assumed а sine law. 
He was interested in the method employed by Mr. Hawkins for calcula. 
ting the self-induction, and thought it should give a much more reliable 
figure than the rough approximation given in his Paper. He would like 
to point out that in calculating the E.M.F.s acting during commutation 
it should be noticed that the drop between the brush and segment was 
nearly constant until very high densities were reached, whereas most 
writers assumed that it was proportional to the contact area as the 
segment left the brush. 


NOTES ON HEATIRG AND SPARKING LIMITS IN 
VARIABLE SPEED MOTORS.* 


BY A. H. BATE. 


In the short interval of time that the armature coil of continuous- 
current machines is short-circuited under the brush—that is, in 
from about 0:005 second to 0:001 second—the current in the coil 
has to be reduced from its full strength to zero, and brought up to 
its full strength in the opposite direction. If there were no self- 
induction in the coil this reversal of the current would not involve 
the expenditure of any work, and the process of commutation 
would be extremely simple. The commutator might have as few 
sections as you please, and the contact resistance between the 
brush and the commutator might be low or high, yet the current 
would be reversed at a uniform rate by what we may call the slide- 
valve action of the brush. In trying to form some conception of 
what goes on during commutation it is convenient to consider tho 
forcesconcerned in this slide-valve action and those relating to the self- 
induction effect separately. If the brush width W is equal to 4, the 
width of one segment plus mica, the full current of the motor 2 с 
will pass from the brush into this segment when they coincide. An 
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E. M. F., c. is required to overcome the contact resistance between 
brush and seyment, and an H. VI. F., E. is required to force the 
current c through the resistance of the coil itself. Neglecting the 
self-induction effect for n moment, when the commutator has 
moved forward so that the brush ceverns four-fifths of one segment 
and one-fifth of the other segment, the resistance of contact will be 
increased in the ratio of five fourths to one. and as the current c 
and also E. M.F. F ure both proportionally reduced, the value of € 
remains unchanged. In the same мау, when the brush bears 
equally on both scginents, the current in the coil is halved, and as 
the resistance of the contact is doubled, the value of e is still 
unchanged. The value of I. has no bearing on the problem of 
conimutation, because if the force is great in n forward direction at 
the beginning of cominutation, it is equally great in the. reverse 
direction at the end. 

We will now consider the dissipation of the energy stored in the 
coil due to self-induction, assuming that the brushes are so placed 
that the stray magnetic field generates no E. M.F. in the coil either 
to assist or to retard commutation. We will write E, for the E. M. F. 
generated by reversing the total linkage through the coil in time f. 
While the coil is short-circuited this F. XI. I“. rends a current that 
pesses from one segment into the brush and from the brush to the 
other segment and round the coil. In passing бош segment to 
brush and brush to segment this current i opposed by the E. M. F. s 
г and e due to the resistances of contact between the brush and tho 
respective segments. When the brush is just coming into contact 
with, and when it is just leaving. а segment, the sum of these 
resistances is very high, and when the brush bears equally on each 
segment it is a иппипиш. The E. M.F. e due to the шаш current 
passing through these resistances need not be considered, because at 
one segment it opposes and at the other segment it assists the 
short · ei cuit current. If the contact resistances between brush and 
segment are to be solely relied on to absorb the electromagnetic 
energy stored in the coil, the average value of the E. M. F. due to the 
short-circuit current passing through these resistances must be equal 
and opposite to the average value of the reactance voltage E, 

In modern dynamos and motors the contact resistance does effect 
the commutation satisfactorily, even when the stray flux is opposing 
and not assisting the reversal cf the current. As the contact resis- 
tance of the brushes can only be varied within narrow limits, it is 
necessary to so reduce the self induction of the coil that the value of 
E, is not too great. In a Paper read at the International Engineer- 
ing Congress at Glasvow, Mr. Hobart described a series of tests on 
the inductance of armature coils under various conditions. For the 
part of the coil embedded in the slot and with a slot three times as 
deep as it is wide his results show that there are about 10 lines 
of force per ampere turn per inch of eflective length of core, and a 
corresponding number of about two lines per inch for the part of 
the coil outside the slot. Calling these values respectively f, and 
Se, we have self-induction of one turn .. T. al,, and mutual induc- 
tion = (V. T als im, p b. Multiplying by the maximum curre nt 
in the coil, we get total linkage = (/.. + lom, m, pe b, where m, 
turns per segment, , - turns of all coils. situultaneously under- 
going commutation, p number of poles and b number of circuits 
in the armature. If we assuine that the current changes according 
to & sine function of time, it is easy from the above to arrive at the 
reactance voltage. The only excuse for doing so is that we do not 
know at what rate the current does actually change and the sinelaw 
is convenient, and gives fairly good results in practice. 

As ! stands for the time of half a eyele, the frequency is 1 2¢ 
cycles per sec., and assuming the sine law, for want of better, the 
E. M. F. induced in the coil by reversing the above linkage that is 


. ) 2r 
to say, the reactance voltage—is Ite (II e flamma x "E To 


put this into a more convenient shape for everyday use, we may 
express “ in terms of the number of commutator segments 
and revolutions per minute by writing £ -60W /. Then, as 
т HM q, the values of W and 4 cancel, und we have 


R. —0:1046(f.1, + fm mean x 10-7. 
ә 
The R.M.S. value of the reactance voltage would be R, if the 
change followed a sine law. Ifthe stray field is inducing an E.M.F. 
E in the coil while commutation is taking place, to obtain perfect 
comniutation we must have 
n. 
н ＋ E,, = te. 
92 
In practice the reactance voltage calculated from the above 
formula gives a surer indication of the current and speed at which 
sparking will commence than any other criterion that has been 
advanced so far, but it is not an infallible guide in all cascs. Tests 
of small bipolar motors vive very uniform results even with extreme 
Variations in the speed and power of the machine, but for some 
reason the reactance voltage at which a multipolar motor will 
commence sparking is not so constant. This may be due to an 
incorrect estimation of the value of F, or it may be that the depar- 
ture from the sine law is greater in multipolar machines than in 
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into consideration. The importance of this point will become evident 
on comparing the duty imposed on the motor by a lathe, a ram 
pump and a planing machine for instance. | à 


bipolar. There is also the question of brush width, which certainly . 
has an influence on the sparking limit quite apart from any ques- 
tion of current density, and as will be seen from the formula above, 
this has no effect on the reactance voltage. It would seem, then, 
that there is scope for an improvement in the method of calculating 
the reactance voltage, and this will probably come when we know. 
more about the way in which the current changes and can do, 
without the sine-wave assumption. | 
When, however, the reactance voltage is used as an indication of 
the current at which any one motor will commence to spark when 
the speed is varied by altering the terminal pressure or by varying. 
the field strength, it gives remarkably consistent results. Tests' 
were made on a 21 н.р. bipolar, shunt-wound motor designed to 
run at 600 revs. per min. on 220-volt mains, this speed being 
variable to 1,800 revolutions by weakening the field magnete. In 
the first test the armature was run with 200 volts across the brushes, 
and readings were taken of the current that just caused visible 
sparking when the field strength was varied to give speeds ranging. 
from 560 to 2,100 revs. per min. In the second test similar measure- 
ments were made with 110 volts across the armature. In this case 
the lowest speed was 260 revs. per min., corresponding to about. 
1} H.P., and the highest speed was 1,800; that is to say, the speed 
ratio was rather more than 6 to 1. In the third test the fields were 
not excited and the armature was turned round by a second motor. 
Measurements were taken of the current that produced sparking as 
before when the armature was run at various speeds. From con- 
siderations of reactance voltage one would expect that the current 
at which sparking commences would be inversely proportional to 
the speed, and the results of these three tests show that this is true, 
not only for such ordinary variations of voltage and field strength 
as were used in the first two tests, but also under the extreme con- 
ditions obtaining in the last test. This is not what one would have 
expected to find, because the brushes were set approximately in the 
neutral position, and there the stray field would set up an E.M.F. 
opposing commutation. 
Assuming, then, that reactance voltage may be taken as a safe 
guide for studying variable speed motors, we will proceed to notice 
its effect on the horse-power that can be taken with different 
methods of speed control. For purposes of comparison we will 
take a motor which, if wound for constant speed, would give 10 H. p. 
at 1,000 revs. per min. The armature windings and commutator 
segments are supposed to be so proportional in each case that the 
sparking and heating limits coincide at the speed for which the 
commutation is poorest. It will be sufficiently correct for our pur- 
poses to take the core losses as being proportional to the product of 
speed and flux density in the armature core. For the sake of 
simplicity we will neglect the change in efficiency as the load varies 
and also the improved ventilation of the armature that is obtained 
with higher speeds and take the heating limit as being conditioned 
by the C?R loss alone. The correction for these quantities depends 
on the construction of the particular type of motor concerned, and 
does not seriously affect the result. 
The table below shows the horse-power of such a motor as limited 
by heating and sparking. КОК 
Attention may be drawn to the last arrangement given in this 
table. The speed range is greater than is obtained by a double- 
wound armature with equal windings, and as there are three pos- 
sible combinations instcad of only two, the intervals in the speed 
that have to be filled in by field regulation are not so wide. The 
power available from heating considerations is certainly less than 
it would be if equal windings had been. used, but this would not be 
а serious drawback for many purposes where the load is inter- 
mittent. There is one weakness, however-—namely, that the com- 
mutation is poorest at a middle speed instead of at the highest 
speed. It certainly seems that this arrangement deserves more 
attention than has been given to it. When selecting the method 
of obtaining variable speed it is necessary to take the load-factor 


DISCUSSION. 

` Mr. Н. M. HOBART, in a written communication, stated that the 
design of a motor for variable speed by shunt control was, in reality, the 
simplest case with which a designer had to deal. This was for the reason 
that, if the speed range was to be at all great, it was useless to set the 
brushes with a fixed angular displacement from the neutral position for 
the purpose of assisting the commutation. The extreme case was met 
in the motor which had to run in either direction. The motor was 
then designed with the brushes in the geometrically neutral position 
and with a sufficiently low reactance voltage to preclude sparking at 
the highest speed required for a given load. Mr. Bates’ tests bad 
shown that the current at which sparking commenced was inversely pro- 
portional to the speed, even when the fields were very much weakened. 
This case was met with in continuous-current potential regulators, which 
were coming more and more into use to displace rheostatic control of 
large motors. Returning to the motor for operation at varying speed by 
shunt control, it would be well to point out that it was preferable to choose 
as low a maximum speed as possible, That was to say, if it was required 
to drive a machine tool with. à maximum speed of 100 revs. per min. 
and a minimum speed of 25 revs. per min. it would be well to choose a 
very low gear ratio, assuming, for instance, if 10 н.г. was required, the 
corresponding speeds of the driving motor as 400 and 100 revs. per min. 
rather than, say 1,000 and 250 revs. per min. This would be the more 
important the higher the voltage of the network. Thus for a 440-volt 
system it would be highly important to adopt the lower speeds, whereas 
for a 110-volt system the higher speeds would give a good result. For 
220 volts the lower speeds would, on the whole, be preferable. 

Mr. C. W. HILL, in a written communication, mentioned that in addi- 
tion to the methods mentioned by Mr. Bate for controlling the speed of 
motors there was one tried some years ago which did not appear to have 
attracted much attention. The method was devised by Mr. S. N. Rush- 
more in 1897, and although not intended specially for controlling motors 
it would appear suitable for that purpose. Mr. Rushmore’s method con- 
sisted in using multipolar dynamos having parallel-wound armatures in 
which the brushes, instead of being connected to feed a single circuit 
were connected independently to separate circuits, the voltage and current 
in each of which might be varied without reference to the others. The 
machine on which the experiments were made was a four-pole machine 
feeding two separate circuits. It was shunt-wound, the magnet coils 
being in two circuits corresponding to their respective pairs of brashes 
with regulating resistances for varying the voltage. With such an 
arrangement a development of the Ward-Leonard system seemed possible. 
A single motor-generator set would be capable of serving several motors 
instead of only one, and each motor could be started, stopped and regu- 
lated independently of the others. As an instance of the possible 
application of this method they might take the case of a couple of air 
compressors supplied with current from а four-pole generator. In such 
& case by connecting the compressor motors on separate circuits the 
speed of each might be economically regulated over a wide range, and the 
starting arrangements would be simple. With regard to shunt-motors 
in which the speed was regulated by varying the field, he had, for about 
two years, been using this type of motor for a purpose for which at first 
sight it would hardly seem suitable—namely, for the hoisting gear of 
cranes. Where a hoisting gear was in an inaccessible position, as in the 
case of the crab on an over-head crane, the series motor had drawbacks. 
To a certain extent it varied its speed according to the load, but as this 
extent was limited it was usual to fit speed-change gear on the crab, so as 
to increase the speed range. To change the gear it was necessary, how- 
ever, to ran the crab up to the cage, and in some cases it was also 
necessary for the driver to get up on to the platform. This involved so 
much trouble that the change gear was seldom altered, and might in 
most cases be as well left off. If they used a shunt motor the speed 
changes could be instantly effected without trouble by means of a shunt 
regulating switch placed in the cage. In order to prevent the load running 
away when lowering with a series motor, an automatic mechanical brake 
was necessary. Ona 30-ton crane, to which he had fitted a shunt motor, 
the speed of lift could be varied from 44ft. per minute for a full load to 
19ft. per minute for the hook only. These were the speeds when the 
controller was full on, slower speeds being obtained on the intermediate 
steps. Thus, when lowering 30 tons the speed on the first step was 9in. 
per minute, and when full on the speed was 5ft. per minute, and at this 
speed the motor returned 20 amperes to the circuit, the voltage of which 
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: | 5 | 5 5 | was 220. The 30-ton crane was the first to which he had applied a shunt 
stat or moving poles 5 ..| 15 10 T5 6 5 | motor. It had worked very satisfactorily for nearly two years, and the 
Variable pressure by} Heating | .. 5 75 10 125 15 | same arrangement had since been fitted to several other cranes. 
reversible booster. j 5 e| 15 | 15 15 15 15 Mr. HOLDEN advocated the use of series motors in many с 8 95 
eating 5 5 5, machines were driven bya separate motor. They were specially suitable 
Meer eine by | sparking --| 15 10 7 5j TO vols in the case of planing machines, as they gave & powerful torque at 
ilhece- wire svetem J Heating f 220|| 10 10 | 10 | reversal, and were capable of taking а very heavy overload. 
J : Брага .... I volts /| 15 12 10 1 а ВАТЕ, n his reply, е that he was much а а Mr. Hill’s 
А eating 5 5 5 А escription of the use of shunt motors for cranes. He thought it one of 
Pee E ша Sparking’..; 15 10 7˙50 Series the many purposes to which variable-speed shunt motors might be 
ings. ) Heating \ Parallel 10 10 | 10. | applied. But he doubted if the average crane driver would take the 
Ё Sparking; ..| .. J 115 | 12 | 10 | trouble to vary the field rheostat. He had never worked with reversing 
Double-wound arma- Heating 33:3; 3°3) Serica poles, as alluded to by Mr. Holden, having regarded them as unnecessary 
ture. Sparking8:2| 5:5 / ша | for ordinary working, since good results could be obtained by the shunt 
Winding A, 2 turns Beating |..| 4:1 41 41) A winding | rheostat with low-reactance voltage and carbon brushes. He appreciated 
per section. Sparking! .. | 82 65 | 441 alone the suitability of series motors for driving planing machines. When 
Winding B, 1 turn per} Heating IB winding) 58 | 58 5:5 | using a shunt motor for this work it was important to get a flywheel 
section, Sparking | alone | 16:4 13°2 11 | effect and to make the commutating conditions very good. 
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theory, together with some of the simpler of their more interest- 
ing and important non-technical applications.” All thetheorems 
are expressed in terms of the rational units advocated by 
Mr. Oliver Heaviside. These units are connected with the 
unit charge and unit pole in the same manner as in the 
systems of units in common use, but the rational unit charge and 
rational unit pole differ in magnitude from those in common use. 
Two rational unit charges placed lcm. apart in a vacuum repel 
each other with a force of 1;4z dyne. The adoption of the 
rational system introduces a certain amount of simplicity into 
the fundamental equations, and will present little ditticulty to 
the student who is careful to bear in mind that the author is 
using the rational system ; the student will, however, find that 
very many of the formula: differ from those given in most text- 
books, the difference arising from the 4x. 

The book contains aa account of most of the propo-itions 
usually given in text-books on the subject. Although the 
discussions are generally brief, they are, as a rule, sufficient 
from the point of view of formal theory. And it is the formal 
theory rather than an experimental knowledge of the subject 
which the book is best adapted to give. Yet the student who 
has already acquired physical conceptions of electric. and 
magnetic quantities and has some practical experience of 
experimental work, will find the book useful, as it presents a 
fairly complete account of the formal theory. It will appeal 
more to physicists than to electrical engineers. 

The author has sent out a short list of errata, which is 
nearly but not quite complete. 

The author occasionally gives an account of experiments 
which appear to be purely imaginary. For instance, when 
dealing with the law of foree between two magnetic poles, he 
says: The more nearly the poles are concentrated, the greater 
the ratio of the length to the diameter of each magnet, the 
greater the coercive intensity of the steel, and the more nearly 
homogeneous and isotropic the surrounding medium, the more 
nearly are the following relations found by experiment to be 
true.” This can only be intended for the pure theorist ; the 
student who had done any practical work would instinctively 
long for some details of experiments in non-isotropic media 
like wood or Iceland spar. The importance of experiment in 
extending our knowledge of natural science is so great and so 
vital, that all who value that knowledge will wish to keep 
experiment as something almost sacred, and will shrink from 
presenting hypothetical results as if they had been obtained 
by actual experiment. G. F. C. S. 


Law and Practice Relating to Letters Patent for Inventions. 
By Vare Niconas. (London: Butterworth & Co.) 155. net. 


Mr. Nicolas has made a useful contribution to one of the 
most difficult branches of the Law of Industrial Property. Me 
presents us with a complete and up-to-date survey of the law 
and practice of letters patent for inventions in a book of 
slightly over 300 pages, in which practically every case of 
importance is quoted or referred to. Commencing with the 
subject matter of lettera patent, he proceeds to deal in a clear 
and concise manner with the obtaining of the grant, the speci- 
fications (provisional and complete), the devolution, disposition 
and registration, and the revocation of patents. The action for 
threats, extension of term of grant and infringement are next 
dealt with, while chapters are also devoted to the procedure 
in connection with appeals to the law officers, international 
and colonial arrangements and patent agents. The appendix 
gives the text of the various patent acts and rules, the fees 
payable in connection with patents, official forms, &c. ‘The 
book suffers somewhat from condensation, but, nevertheless, as 
a first edition, it is a highly creditable production, and it 
should prove uscful not only to the patent lawyer and agent but 
to the inventor and owner of letters patent. | 


Monographien über Angewandte Elektrochemie: Die Dar- 


stellung des Zinks auf elektrolytischem Wege. By Eur. 
GüwTHER. (Halle: Wilhelm Knapp.) 1904. M.10. 


This, the 16th volume of monographs upon industrial electro- 
chemistry, is one of the most useful of the series of very useful 
books which have been published with such rapidity during 
the last two years. Although zinc is so largely manufactured 
and is such an important metal in the arts, the process of 
manufacture has always been open to objection owing tu the 


large amount of heat which is wasted in its production. From 
the introductory chapter of the book before us, we find that in 
the year 1900 the total world’s production of the metal was 
477,885 tons, and that there has been a continual advance 
since 1536, when the annual production was only 288,570 
tons. The quantity manufactured in England is about 50,000 
tons, while that of Germany, which heads the list, is over 
150,000 tons ; this, of course, is due to the natural distribution 
of the ore. The introduction deals mainly with the metallurgical 
process, as distinct from electro metallurgical processes for 
extracting the zine from its ores. Reference is made tu the 
enormous deposits of zinc ores to be found in Australia, par- 
ticularly in the Broken Hill district, and to the difficulties 
experienced in dealing with these deposits. 

he refining of zine and, still more, the production of zine 
from its ores by electrolytic means, is by no means simple. In 
the first place it is no easy matter to obtain apparatus and 
material which is capable of withstanding the corrosive action 
of the electrolyte. In the second place, owing to the high 
decomposition value of zinc salts, the energy necessary to 
deposit the metal comes very expensive, Thirdly, there is 
the difficulty of depositing zine in a firm and adherent form. 
In the 210 odd pazes of his book Dr. Gunther considers these 
difficulties and describes the various methods suggested for 
overcoming them. We tind that in zine refining it does not 
by any means follow that a process which will work вай ас 
turily on a laboratory scale will necessarily be successful when 
pied commercially. This, of course, is very often the case 
with other substances beside zine, but although we draw 
attention to the fact, it does not mean that we consider a 
wrocess should be first started upon a large seale without 
hanis been previously tested in the laboratory. 

In dealing with the various electrolytic processes the author 
approaches his subject critically. As, however, he is thoroughly 
conversant with his subject, and, on the whole, shows very 
little bias, this rat her enhances than detracts from the value of the 
work. We think he might have occasionally used the pruning 
knife, and left out references to processes which, on the face of 
them, are stamped as impracticable. Electrolytic methods are 
divided under two headings: (1) Those in which an aqueous 
solution of the zinc salt is electrolysed ; (2) those in which а 
fused salt is electrolysed. 

Dr. Gunther does not consider that the Mond process is 
likely to be a commercial success, and compares it with the 
production of seamless copper tubes by electrolytic means. He 
says that, although there is use for the copper tubes, the zinc 
tubes are not of commercial importance. This seems to us 
rather hy percritical, because the only reason for obtaining the 
zinc in tubes is in this case, one of convenience, and the zinc 
is not sold in thisform. One of the most interesting processes 
described is that of Strzoda and Nothmann in which the zinc 
ores are decomposed at the cathode instead of as, in all other 
ways, at the anode, Dr. Peters who has studied the process 
considers it to be one of cathodic reduction. Whatever, how- 
ever, the actual course of the reaction may be, it is undoubtedly 
a very interesting process and appears to have commercial 
possibilities. The illustrations in the book are good and clear, 
and we thoroughly recommend it. Altogether it is a book 
which no electro-chemist interested in the electrolytic manu- 
facture of zinc can afford to be without. 


The Harmsworth Encyclopedia. To be completed in 40 Fortnightly 
Parts. Part I. А— Algiers. (London: Tie Amalgamated Press 
and Thomas Nelson & Sons.) 7d. , 

It can hardly be called a happy idea to spread the publica- 
tion of a work of reference which aims at compactness over a 
period of 40 fortnights, for, in order to give as much informa- 
tion as possible in a limited space, a consilerable amount of 
cross-refsrencing is necessary. For instance.“ Accumulators,“ 
which is the only electrical article in the first part, would not 
be intelligible to the general reader as it stands, and he will 
doubtless desire to consult the articles on electricity, electro- 
chemistry, chemistry and lead, in order tu appreciate as much 
of the article as he сап. Even then the article will probably 
be too technical for him, but this will, perhaps, hardly be con- 
sidered a defect from the point of view of the majority of our 
own readers, 
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DISCUSSION ON ELECTRICAL STANDARDS 
AND UNITS. 


The following is an abstract of the conclusion of the dis- 
cussion on Electrical Units which took place at the Institution 
of Electrical Engineers on ашу last week. The opening 
portion of the discussion, on Thursday, April 6th, was given in 
our issue for April 14th. 


Dr. В. T. GLAZEBROOK, F.R.S., referred first to the important point 
raised by Lord Rayleigh, and emphasised by Professor Ayrton —viz., 
that if we accepted as our fundamental standard the volt rather than the 
ampere, in experimental work for the measurement of current, our 
measurements would be subject to the errors that occurred from the 
Btandard of resistance not being accurately known, as well as the errors 
that came from the volt itself. At St. Louis, however, their work was to 
consider the realisation of a practical connected series of standards, and 
not to deal so much with the absolute units. Neither were they dealing 
entirely with the question as to whether the concrete units—the standards 
that were employed in various countries—represented to the highest the 
d of accuracy obtainable with the C.G.B. units of current, resistance 
and E.M.F. They were endeavouring to establish a concrete system of 
standards acceptable throughout the world, and reproducible with reason- 
able accuracy in any properly-equipped laboratory. It was felt in the 
discussions at St. Louis that the ohm as defined by the resistance of 
& single column of mercury was a satisfactory concrete standard that 
could be reproduced anywhere, and one that might be used in the 
determination of current in conjunction with the measurement of E.M.F., 
and therefore it was not necessary to discuss the question of the ohm. 
Neither was it neces to discuss the question whether 106:8em. of 
mercury represented as closely as could be 10? C.G.S. units, because the 
figure had been accepted througbout the world, and it had been shown 
by experiment in two or three different countries that resistances based 
on that figure could be reproduced satisfactorily. Therefore they had 
only to deal with the volt and the ampere. He agreed cordially with prac- 
tically all that Mr. Trotter had said at the last meeting, and was glad 
to find that Mr. Trotter took the view so clearly that he himself 
had tried to impress at St. Louis. But although the Board of Trade 
instruments were now independent of the other standards, they were not 
80 originally. The ohm standard, the actual wire coil that Mr. Trotter 
had in his possession, was calibrated by himself, and was made to repre. 
sent, as nearly as he could then get it, the resistance of 106:3cm. of 
mercury under certain conditions, and although nothing was said in the 
Order in Council about comparing that standard with the mercury column, 
yet in the resolutions of the report ої the Committee, on which the Order 
in Council was based, there was the very definite and clear statement 
that a material standard, constructed in solid metal, should be adopted 
as the standard ohm, and should from time to time be verified by com. 
parison with a column of mercury of known dimensions. To that extent 
the column of mercury was brought in as & kind of check. Similarly the 
ampere balance, the standard of current in England, was originally based 
on the electro-chemical equivalent of silver. It was not an absolute 
instrument in the manner in which the new ampere balance that had 
been constructed from the designs of Prof. Ayrton and Mr. Mather was 
an absolute instrument. With regard to the voltmeter he was not quite 
80 clear, but if his memory served him it was originally calibrated by the 
aid of 70 Clark cells. Perbaps Mr. Trotter would correct him if he were 
wrong ? | 

Mr. TROTTER said the number of cells was from 69 to 71. There 
was а series of Clark cells, but it had never been used; the voltmeter 
was verified by the 100 ohms with the ampere passing through it. 

Dr. GLAZEBROOK, continuing, said the point he wanted to make was 
that if the concrete standards that we have now in England were 
universally accepted and could be taken as the standards throughout the 
world, then for practical purposes, so far as electrical engineers were con- 
cerned, the question under discussion would cease to have any very 
marked interest. But that wasnotthe case. Anattempt had been made 
to get up an ampere in Germany also based upon the electro-chemical 
equivalent of silver, but they had not used exactly the same conditions, 
and consequently the game result was not obtained. And this was more 
markedly the case with the E.M.F. The main object of the discussions 
at the conference which he hoped would take place shortly would be to 
discuss and secure measurements whereby a uniform set of concrete stan- 
dards could be established and accepted, not merely in England but 
throughout the world, just in the same way as the kilogramme and metre 
in Paris were now the accepted standards for mass and for length 
throughout the whole world, or wherever the metric system ruled. 

Mr. SIEMENS: And in America. The official standard of the United 
States measures is a copy of the Paris metre kept in Washington. 

Dr. GLAZEBROOK, continuing, dealt with the question of whether the 
differences that had shown themselves were importantto trade. It was 
& point brought very clearly before the Congress at St. Louis by various 
speakers. Mr. Trotter had pointed out that a difference of 0:078 per cent. 
in the E.M.F. of a Clark cell was very small, but this made a difference 
of from 0-4 тет cent. to 0:8 per cent., in the brightness of an incandescent 
lamp depending on the efliciency of the lamp. Although the effect on 
the intensity of the lamp was comparatively small, according to the 
evidence brought before the St. Louis Congress, the cffect on the candle- 
hours’ output of the lamp was considerably greater. The figures showed 
that the effect was something like 2 per cent.; and as Dr. Sharp stated 
at St. Louis that something like 10,000,000 lamps were sold in the United 
States last year, subject to the guarantee that the life efficiency came 
within certain defined values, it was clear that a variation of 2 per cent. 


in the life efficiency had a real commercial value in the States, and pro- 
bably would, in time, have a marked commercial value here. These 
were some of the reasons that had led to the resolutions accepted by the 
Congress, and to the desire that there might be shortly in Europe an 
International Conference to discuss and consider these matters. With 
regard to this conference he was in a position to say that His Majesty's 
Government were prepared to assist by nominating delegates, end he 
hoped, possibly, by more active aid even than this. He was also able to say 
that the German, Italian and probably the French authorities had all 
given their adhesion to such a conference, so he thought we might take 
it that the conference which was asked for as the result of the discussions 
at St. Louis would practically certainly take place within the near future. 

Prof. SILVANUS P, THOMPSON, F.R.S., said we had to thank Mr. 
Trotter very much for having cleared the air by the remarks he made at 
the previous meeting, insisting on the essential distinction between a 
unit, which was a sort of definition, and a standard, which represented in a 
more or less accurate form the legal realisation of that definition. One 
of the speakers pointed out last week that, if we defined two standards, 
that would necessarily settle the third. If we defined, for example, the 
volt and the ohm, then the ampere followed as a matter of course. But 
that did not go quite far enough, for, as he would show, if we settled one, 
the other two were by that very fact also settled. We had not only an 
international definition of length in terms of the standard metre, and of 
mass in terms of the standard kilogramme, and of time in terms of the 
second, but by that very fact we had got our definition of power and 
work. However much we chose to change the ampere, the ohm or the 
volt, we could not get rid of the fact that the horse-power was 33,000 
foot pounds per minute in the latitude of London; we could not get 
rid of the fact that the watt would still remain to be 10’ ergs per second; 
we could not get rid of the fact of the horse-power being 746 watts if 
the watt were 10° ergs per second, and seeing therefore that the watt 
was defined by being deduced from the standards of length, mass and time, 
whichever one of the electrical units we chose, we thereby settled the 
other two. When we had once got а well-defined standard, whether it 
fitted to the ideal or not, we should continue to employ that standard, 
and, as one speaker had put it, scrap the unit. The metre was intended 
to be -saaesasth of the earth's quadrant, but more accurate measurements 
bad shown that it was not exactly this. The metre remained tobea 
concrete standard. We had made an ohm which had been in existence 
for a good many years. That was an old standard and we were now 
discussing whether that particular concrete standard was to be expressed 
as 106:3 or 106:34 or 10628 or something or other in terms of a 
mercury unit which nobody seemed to be able to build twice over 
alike. Clearly, all we had to do, if we bad any historical sense, 
was to stick to the standard we had got whether it fitted to the 
ideal or not. Look what had happened in other cases. The kilo- 
gramme was supposed to be that mass of water which would fill а 
litre—one-tenth metre cube—at a certain temperature. He was told by 
Dr. Glazebrook that the comparisons made of recent date between 
the actual platinum kilogramme and the actual metre showed that it 
very nearly was, to 1 part in 100,000, but not absolutely exactly. If 
he was not wrong there were at least two Acts of Parliament which 
defined the gallon. According to one of them the gallon was that volume 
which would hold exactly 10lb. of water at some particular temperature, 
and was declared to be 277274 cubic in., and he believed that the other 
Act of Parliament declared that the imperial standard gallon should be 
2774 cubic in. Then there was another decision in the Weights and 
Measures Act of 1825 that the imperial standard gallon should be a 
certain pot which existed in the Bureau of the Board of Trade, and he took 
it that it was the actual contents of that concrete standard that was the 
legal gallon in this country. It was the standard gallon, and we were 
bound by it, so far as we were bound by any gallon at all. He took it, then, 
that we had an ohm, and that we were rather doubtful about Ше ampere 
and the volt, and he hoped we should remain doubtful about these, for 


the volt was equal to the ү/ Ше watt x the ohm, and the ampere was equal 


to the ine watt : the ohm. So if the watt was settled because the 
units of mass, length and time were settled in terms of the standard 
metre, kilogramme and second, then the volt and the ampere followed 
suit, and we had to make the best instrument that we could which would 
read in accordance with that. 

This brought him to another totally different point upon which he was 
specially asked to speak, but which did not enter into their considerations 
at all last week, and that was on the system of units proposed by Signor 
Giorgi, which had been discussed largely on the Continent, and which 
had been more or less dimly discussed in this country. The exposition 
which Signor Ascoli gave was an extremely delightful exposition of the 
theory of the system of units proposed by Prof. G. Giorgi, ard he would 
like to call attention as strongly as he could to the extremely great 
advance that had been made in the simplest possible way by the pro- 
posals of Signor Giorgi. He had gone into the whole question of electro- 
magnetic units, and in particular into that curious difficulty about the 4x 
which broke out in our formule sometimes in one place and sometimes 
in another, and which arose from the circumstances that we had based 
our electrical units upon the unit of pole strength defined in the old. 
fashioned way by means of considerations of forces acting at a distance, 
and the law of inverse squares and the diameter of the sphere. We 
could not help that the sphere was 47 units of surface in terms of its 
radius as unity, and therefore we could not help it coming into our units 
so long as we based them upon that ideal unit of magnetism. But were 
we compelled to take that magnetic unit which involved the 47? Mr. 
Heaviside long ago saw we were not; Prof. l'essenden said that we were 
not, and most other people had seen ways of getting over the ditliculty, 
but none had seen so simple and clear à way as Prof. Giorgi. He (the 
speaker) asked everyone to read again Signor Ascoli's exposition of 
Giorgi's system, because it laid down so beautifully the true logical issue 
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involved, although there were one or two printer's errors in the reprint 
of the Paper in the Institution Proceedings which must be guarded 
against. What ıt all came to was this: 


We were obliged, in making a consistent electromagnetic system of 
units, to start from the circumstance that the electric circuit and the 
magnetic circuit were interlinked with one another, and that all that 
went on in every motor, dynamo and electromagnet, depended on the ques. 
tion of magnetic linkage between the electric circuit and the magnetio 
current. Giorgi had seid that we were illogical in talking about ampere 
turns. The whole question was— How many amperes really circulated 
in that magnetic circuit. Assuming that the amount of magnetic 
flux was, other things being equal, in proportion to the circula- 
tion in amperes, or that the linkage of the current with the 
magnetic circuit might be expressed in amperes, without 4x. then 
we had not to change any single one of our practical units. We could 
take the ohm exactly as it was, and we could take the volt and the 
ampere, which were logically connected with it, as our fundamental units, 
and we had a kilogramme— metre.second system of unita logical through- 
out, of which the besis was not the imaginary permeability of air as unity, 
nor ix lines sticking out from the unit pole, but it was the ohm, the 
logical ampere and the logical volt.“ This was a very t simplifica- 
tion in our ideas: we could write the ampere as being the unit of 
electric current and also the unit of magneto-motive fore, and we could 
write the volt as the unit of E.M.F. and also the unit of magnetic 
eurrent—the rate at which the magnetism changes—each of these being 
а quantity divided by a time. This was an extremely important 
simplification of our system of units, because it left us in the 


position of having but one electrical standard. It. 


was important that practice should follow scientific lead, because prac 
tice that detied scientific considerations not only inflicted a permanent 
injury on the industry in the long run, but al«o retarded the progress of 
scientific investigation. If, therefore, we could agree on something— 
viz., on the standard ohm as the electrical standard which fitted in 
perfectly to the system of kilogramme, metre and second, and detine all 
the other electrical units on that plan, we had accomplished & great and 
aD important simplification, and it was a real step forward both in 
ice and in theory. 

Col. CROMPTON said he had seen the great difficulty of having three 
standards, and years ago had come to the conclusion that engineers 
who were concerned in getting considerable accuracy in their electrical 
measurements would be better off with only two--viz., E.M.F. and 
resistance. He had worked consistently for some years to obtain this. 
and ail the time he had been considering the matter from the point of 
view of the tertiary standard as pointed out by Mr. Duddell. He had set 
about trving to find out if it was not possible to carry about with them 
standards that they could swear by. and he thought it would be found 
that the reason why the unit of E.M.F. was settled upon was that it 
coaid be carmed in the pocket and did not vary very much. The ohm 
was always tolerably permanent, These tertiary standards were very 
important, and not to be considered as if half of 1 per cent. of accuracy 
were sufficient. If this were the case, where would the manufacturer be 
when he had to give a guarantee to get within 1 per cent. of efticiency of 
power. He was very thankful that Mr. Trotter bad put before them so 
clearly that they had been copying the right thing. It did not concern 
the manufacturer whether the standards were not exactly correct, except 
thas it would prevent him from correct approximation to the mechanical 
standards. We must, therefore, have the watt and the ohm, and be 
content with them, otherwise we should get into the position that very 
many consulting engineers got into nowadays that is, of not only speci- 
fying the results he wished to obtain, but also the means by which it 
was to be done, which. of course, was a thing impossible for the unfor- 
tunate contractor to do. 

Mr. H. E. HARRISON said that Prof. Thompson had taken up a point 
discussed by Prof. Ascoli with regard to the dr, and he rather gathered that 
itti be got over by altering our 
magnetic t this were done? He would remind 
them that in the formula for the capacity of an ordinary plate condenser 
the ir came in. How should we have to alter all our eleetro- 
static unite, and what should we have to do to get a con. 
sistent sei of units where dr did not appear’ This was a 
problem which might be tackled in two ways. First the a'gebraic, 
which consisted of taking it from one side where it was a multiplier 
and putting it on the other side where it was a divider. By this means 
it could be put in a place where it would be less inconvenient than 
in now was, but it would not disa There was a method which 


struck him as being er like the ical attempt to 
ir: we had not got quite an 3 example, but we had 
‹ had been carried out just 300 years ago which jene 
trying to iron out a sphere—vi Roun 


r viz., Mereator's projection. 
the Equator it was very much like the real thi but about the 
it was not in the least like it. 


i stated that he 

thought 100 years hence people would wonder w y we were so foolish 
not to have cot rid of this 4r long axo. He himself thought that 
people 100 years c d look upon Prof Perry much in the 
Upon those trying to square the circle 100 years i 
much had been said about units and standards that it was difüicult t) 
anything more. but he Certainly did think that Mr. Trotter at the 
previous Meeting made the matter exceedingly clear. What Prof. Ayrton 
said abou: the chm came as a check to a £cod many, bat it emphasised 
that we bocli have units which should be car ideals. and 
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that our standards should be, ae far as we could get them, in 
acoordance with the units, and we should for ever and ever be trying 
to make our standards more accurate. It appeared to him that if 
we took our standards as our unit» we should throw ourselves baek 
about 50 years, when there were standards but no accepted units. 
This was distinetly a step backwards which оо not to be taken. 
There was a point in the discussions at ^t. Louis that be would like 
to draw attention to. He was very glad that Dr. Webster had had 
the courage to say, in regard to the standards uscd by the differeut 
countries: How much do they ditfer > Practically less, probably, than 
1 part in 1,000. Now, І am sure that I do ne insult to any electrica! 
engineer here present when I say that very few engineering measurement, 
of any sort are at all influenced by an amount of 1 part in 1,000. 
Anyone who knew what commercial measurements meant would certainly 
agree with that. He failed to sce the bearing of the effect of „ tb volt 
upon the life of a lamp. It was perfectiy truc that if the voltage of an 
incandescent lamp was altered suddenly bv а very «mall amount the light 
would jerk up and down, but if one wa» in а room lighted by a single 
lamp and his eyes covered while the voltage was altered 1 or 2 per 
cent. differenoe oould not be detected. 

Mr. C. W. 8. CBAWLEY said that the unfortunate man who had to 
use these standards had had very little to кау ia this discussion, but he 
was content to leave it as Mr. Trotter had stated. We want а con- 
stancy, and it did not matter one straw whether it was 1 per cent. out 
from the theoretical unit. If error were existent it could always he 
allowed for. Prof. Thompson had said that we oniy wanted the ohin and 
not the other two, but then it would be nece-sar* to make an absolute 
determination of the watt, which came to very much the sam: thing, and 
from the users’ point of view we wanted the ampere and the volt as 
absolute standards to be passed round the country for regular practical 
work. Twice had he had to alter all his resistances: once from the oid 
B.A. ohm to the legal ohm, and again from the legal ohm to the 
present Board of Trade obm., and. as far as any practical value was con- 
cerned, he might just as well bave stuck to the B.A. ohm and made the 
allowance, for at present he had to make dorens of other allowances. 
Dr Glazebrook had said that there was the qu: stion of the electro- 
chemical equivalent of ailver and the Ciark celi, but had not mentioned 
the specitic resistance of mercury, which was known with just as little 
certainty. Perhaps very few people reali~e:| that theo d lea! ohim 
chanced. its value in its own life, thanks to Dr. Glace brook, who 
re-determined the specitic resistance of mercury, but n: boly hal found it 
out. He did not think that in 10 years’ time a practical inan would look 
at the mercury ohm. He had been struck with the ampere standard 
many years ago, and thonght it now of very preat valle. b nercfore det 
us stick to our standards, that they may remain. ricüt or wrong, for ever, 
Amen 

On the motion of the President, а hearty vote of thanks Was eiiie 
to Mr. Duddell 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Rutiation from Ordinary M iris. — N. R. Campbell. has 
experimented with vessels lined with various ordinary 
materials in order to discover the nature of the influence 
which the walls of a containing vessel are known to exert 
upon the spontaneous ionisation of the enclosed air. He 
finds that this ionisation, as already suspected, is due to some 
radiation proceeding from the wall, but that the nature of the 
rays, their charge and velocity offer very serious ditliculties in 
their investigations. He is, however, able to say that part of 
this radiation from certain materials, such as tn, ine, graphite 
and platinum is analogous to the secondary radiation excited 
by Röntgen and other rays, being cinsed by the penetratinz 
ionising rays which Cooke has cut eim with tht k lead sereens, 
The absorption coefficient of air for this radiation is compar- 
able with that of air for the «rays from radium. The fact 
that the absorption coefficient is ditlerent for different 
materials makes it unlikely that the radiation is due to 
radio-active impurities. It seoms, in fact, to be an м 
property of the material All elements are most likely 
radio-active to some degree. It might be expected that 
some of thom would give off an emanation, but all efforts 
to detect such an emanation from lead, zinc and aluminium 
have hitherto failed. 

J. R. Carni Lt, PLilosopZi ad Malone, April, 190%.) 


Spontinzoas Diet nA. Wood contirms the probabil ty 
that all matter is to some extent radioactive, and that the 
disintegration processes, going on in radium and the other 
radioactive elements, are going on alse троп to a very 
much smaller extent) in all matter. He finds that the natural 
ionisation of the gas in а vessel has at least a threefold origin, 
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part of it being due to a penetrating radiation from without, 
part to a secondary radiation from the walls of the vessel 
excited by the former, and part to an intrinsic radiation from 
the walls, completely independent of the external radiation. 
This intrinsic radiation varies considerably from one metal to 
another, and does not seem to be due to impurities of the 
known radio-active elements since it does not vary much in 
different specimens of the same metal. The author used an 
apparatus consisting of & brass plate mounted on a quartz 
pillar and facing a gold leaf. The brass plate was charged, 
and the deflection of the gold leaf observed at definite 
intervals. . The whole was enclosed in a tin box surrounded 
- with asbestos. Boxes of various materials were placed round 
the whole apparatus, and these again were screened off with 
iron or lead screens. The author was unable to determine 
the direction in which the all -penetrating radiation from 
outside arrives, but that it did not account for the whole of 
the spontaneous ionisation was shown by the manner in which 
the latter varicd with the pressure of the gas. 
[A. Woon, Philosophical Magazine, April, 1905.) 


Origin of Radium.—The constant proportionality found in 
most minerals between the uranium and the radium in them 
lends colour to the supposition that radium is a product of the 
disintegration of uranium. B. B. Boltwood has endeavoured to 
throw further light on this important probability by carefully 
examining a large number of minerals of various qrigins, 
including pitchblende from Joachimsthal, Colorado, and North 
Carolina, uranothorite, euxenite, thorite, fergusonite, and 
monazite from Norway, monazite from Brazil and Connecticut, 
and allanite, gummite, uranophane, and samarskite from North 
Carolina. All the analyses point to uranium as the parent of 
radium. The participation of thorium in the production of 
radium, as suggested by some, is entirely excluded, since the 
radium-uranium ratio in the thorites, containing approximately 
50 per cent. of thorium, is the same as that in such minerals 
as carnotite and uranophane, where the proportion of thorium 
is not over а few hundredths of 1 per cent. at the highest. All 
the monazites contain notable quantities of uranium and 
radium, and this affords a plausible explanation of the occur- 
rence of helium in this mineral without recourse to the 
unsubstantiated hypothesis of the formation of helium from 
thorium. The age of monazine is extreme, since it occurs in 
some of the oldest igneous rocks of the globe. It may, there- 
fore, be assumed that it originally contained much more uranium 
than at present, and that the accumulated helium represents 
the disintegration product of radium for countless ages. 


[B. B. Born rwoon, Philosophical Magazine, April, 1905.] 


= Radiation Pressure.—J. H. Poynting considers a waye-train 
as a stream of momentum travelling through space, the momen- 
tum being manifested in the reaction, the back pressure against 
the source, and in the forward pressure when the waves reach 
an opposing surface. In the case of refraction of ordinary 
light, there will be reflection as well as refraction. The reflec- 
tion always produces a normal pressure, and the refraction a 
normal pull. But with unpolarised light, a calculation shows 
that the refraction pull, for glass, at any rate, isalways greater 
than the reflection push, even at grazing incidence. The 
author describes an interesting experiment showing the refrac- 
tion pull. Two glass prisms were suspended at the ends of a 
torsion arm hanging by a fibre. A beam of light from a Nernst 
lamp was thrown upon one of the prisms at an acute angle to 
the surface. It emerged normally at the opposite surface, fell 
normally on the other prism, and emerged from it at an acute 
angle, and parallel to its original direction. The arm then 
turned as if the beam were an elastic string. The author 
calculates the effect of the sun’s radiation on a particle „іп. 
thick. He shows that if it revolved round the sun it would 
take two days longer to do so than the earth at the same dis- 
tance, owing to a component of the radiation pressure which 
tends to retard it. It would describe a spiral, and would 
approach the sun at an initial rate of 800 miles per annum. 
[J. H. Porntine, Philsophical Magazine, April, 1905.] 


THE ALTERNATING-CURRENT SERIES MOTOR.* 


BY F. CREEDY. 


Within the last few years much attention has been devoted to 
various forms of single-phase commutator motor, in the hope of 
finding, in some of them, & solution of the problem of electric 
traction by alternating currents. One of the most successful of 
these motorsappears to be the old-fashioned alternating-current series 
motor, which is now coming into commercial use for railway work. 

The following Paper is an account of some investigations carried 
out at the Central Technical College between March and July, 
1904, which are intended to show the effect on the performance 
of the single-phase series motor of varying the elements of the 
design. I propose, in the first place, 
to deal with the theory of the series 
motor; next, I give an account of & 
series of experiments verifying the 
theory ; and lastly, an account of some 
experiments on the commutation of 
these machines. 

Theory of the Series Motor.—The 
simplest way to study the theory of 
the series motor is, as in the case of 
many other motors, by means of its 
circle-diagram. I describe below a 
circle-diagram which I worked out 
for this motor some time ago, showing 
very clearly the leading characteristics 
of the machine. This diagram may 
easily be deduced as follows :— 

The motor at standstill is a mere 

choking coil, and a current OS (see 
Fig. 2) will flow in it, such that the vector sum of all the E.M.F.s 
in the circuit (the impressed E.M.F. and those induced by the 
current) is zero. Consequently, if another E. M. F., such as the 
counter E. M. F. produced by the rotation of the armature, be applied 
to the circuit, it will produce a further current, OI = SI lagging 
behind it by a certain fixed angle. The vector sum of this current 
and of the standstill current OS will be the resultant current OI. 
Now, since the counter E.M.F. OE' of the motor is exactly in oppo- 
sition to the resultant current, except for a small but constant angle 


Fic. 1. 


S 
Е, 
"la 
, 
K Jou 
NE 
— Ө 
[/ 


ч 


Di-ect-Current Sei ies Motor. 


Alternuting-Current Series Motor. 


ОТ: Current SP = Speed. _ SI a: 

aH = Output. ДЕ = Input. OI- Current. or Speed. 
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due to the iron losses, and the current SIS OT lags by a constant 
angle behind it, SI must make a constant angle with OT, the 
resultant current. Since OS is constant and OI=OS+SI vec. 
torially, OI must obviously move on a circle passing through the 
origin. In Fig. 2 the angle SIO is equal to the angle IOI', since 
OT and SI are parallel. Now, the angle between OS and OE, is 
the same as that between ОЕ’ and OI’. Consequently, if Ө is 
the small angle of phase.difference between counter E.M.F. and 


* Paper read before the Institution of Electrical Engineers on Thu rsday, | 
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current, and if OE leads OI by an angle т —0, OT will lead OI by 
x -0- SOE, Thus SIO-«- (SOE,--0) = SOF where the line FG 
makes the angle Ө with OE, ; but, by Euclid, this is the condition that 
FG shall touch the circle at O. The diameter of the circle passing 
through the origin will, of course, make the same angle 6 with the 
line of zero power-factor that the tangent does with OE. Since 
SI is proportional to the counter E.M.F. of the motor, it must be 
proportional to the product of speed x flux, or, since the flux is pro- 
portional to OI, we have SI is proportional to sx OI or 81/01 is 
proportional to s where s stands for the speed of the motor. "This 
construction for the speed may easily be simplified as follows: 
Draw a line, SP, such that the angle OSP equals the angle SIO, 
and produce OT to meet it in P. The two triangles OSP and SIO 
will now be similar, since the angle OSP equals the angle SIO, and 
the angle SOL is common. Therefore PS/OS=SLOI, and since 
OS is constant, the speed must be proportional to SP. Moreover, 
since OSP=SIO=SOF, as shown above, SP must be perpendicular 
to that diameter of the circle which passes through the origin. The 
torque, of course, is proportional to (OI). Since output torque 
speed, we have output -(OD!SI/JOI—SI-OI. The following 
reductions of the torque and output constructions to a linear form 
I take from Blondel's Paper on the series motor in L’Erluirage 
Electrique last year. Since the angle SIO is constant, the product 
ST'OI is proportional to the area of the triangle S10, which is simply 
proportional to its altitude, IH, since the base OS isconstant. Thus 
we see that the output corresponding to any current шау be repre- 
sented by an ordinate, IH, drawn from the point I perpendicular to 
the standstill current. Also, since in a circle (OI)? = OM-ON* where 
OM is the diameter through O, and ON is the projection of OI on it, 
we see that the torque is proportional to ON, since OM is constant. 
Since we have output IH, and, obviously, input - IR, we have 
efficiency - IH/IR. This may easily be reduced to a linear form as 
follows:— Draw a circle (see Fig. 3) equal in size to the current 
cirele and with its centre, C, a fixed distance, measured along a line 
parallel to IR, below that of the current circle. This‘ circle will 


Fic. 3. 


cut off from IR a distance, IA, equal to the distance between the 
centres of the circles. Draw through A a line parallel to HR 
cutting ІН in B. Then IB.IA- IH / IR. and as ТА is constant, IB 
measures the efficiency. Now the locus of B, as the speed varies, 
is very nearly a circle, there being one circle for every position of 
C. This can easily be verified by trial. 

Every such circle will pass through the point S and be tangent to 
a line drawn perpendicular to OS, and touching the current circle 
at a point near the origin. These conditions enable us to draw in a 
suitable circle at once on our diagram. It will be proved below that 
OD (Fig. 3) represents 100 per cent. efficiency. This gives us the 
scale of the construction (approximately). Thus the efficiency is 
measured simply by the intercept, between the current circle and 
the efficiency circle, of a line drawn through I perpendicular to OS. 
It may be seen that the effieioney continually rises from standstill 
to infinite speed, so that when the power-factor is good the efficiency 
will be good also. Moreover, from the construction for the output 
it can be seen that when the power-factor is good the output, though 
past its maximum, is still large. These facts form the reasons why 
the series motor is so much superior to some other single-phase 
motors, such as the repulsion motor, in which, as the circle diagram 
shows, it is very difficult to get good power-factor concurrently with 
good efficiency. It should be noted that the efficiency used above 
is the electrical efficiency, account being taken only of those losses 
proportional to the square of the current, such as the eddy-current 
loss—in this discussion the loss by the short-circuit current under the 
brushes,t is considered as an eddy loss—the resistance loss, and 
(roughly) the hysteresis loss due to the alternation of the flux. No 


* The geometrical proof is as follows We know that (IN): ON. NM. 
Add to both sides (ON); Then IN TON =OILL = ON +NM); 
^. OP -0M.ON. | 

+ This current is the principal cause of the phase difference between 
the current and the back E.M.F. | 
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account is taken of the hystercsis loss due to the rotation of the 
armature or of the friction and windage. 

A diagram, similar in many respects to the above, which allows 
of a very interesting comparison between the two motors, may 
easily be deduced for the direct-current series motor. At standstill a 
current, OS = /r. if e, be the impressed E. M. F. and r the resistance 
of the motor, will flow through the circuit, the impressed IL. M. F. 
being balanced bv the resistance drop. Consequently. if another 
E. M. F., such as the counter E. M. F. e, of the motor be applied, a 
further current, SI :ve, r. will flow in opposition to the current OS, 
Thus as the motor speeds up the point I moves from 5. towards €, 
along the straight line OS (see Fig. 20. l'or the same reasons as in 


the alternating-current motor, the speed is proportional to SI OT and 
the torque to O12. We also have efficiency ="! = M E. ^l which 
e, Osxr OS 
becomes unity or 100 per cent. at infinite speed when У = ОУ. As 
in the alternating-current motor, the output is a maximum when 
SÍ-OI-4OSN. Thus we arrive at the well-known proposition that 
when the output of a direct.current motor is a maximum its 
efficiency 1s 50 per cent. 

A similar investigation in the case of the alternating-current 
motor gives much more favourable results. In this motor the only 
E.M.F.s in phase with the current are ir, the drop caused by tho 
various resistances of the motor, and e, cos O n component of the 
counter E. M. F.; 0 will usually be so sinall that it enn be neglected. 
Thus we can express the input in the form ¢ (e, cos Ü + t7), since the 
above аге the only E.M.F.s that can consume power. Now, since 
+r represents all the losses that we can tahe into account (sec 
above), te., cos 0 must be the output. Thus, as in the direct-current 
motor and in the synchronous motor, we have output = current 
x projection of counter E. M. F. upon it. Indeed, a proposition 
similar to this may be proved for any motor. Thus we get-— 

T e, i eos 0 е cos Ө 
ltticieney , eos Ge eos h (1) 


where cos ф is the power-factor. Moreover, if . be the total 
impedance of the motor, we have с, = 51x: and е, OS x:, aud 
Эр uud Thus, when the output is a 
OS cos ф 
maximum, the efticiency will be much greater than 50 per cent, 
because, owing to the phase difference between the current and the 
E.M.F., the power consumed will be much less than that consumed 
in the direct-current motor under similar conditions. At intinite 
speed, since 02= and SI = O8, we get 100 per cent. etlicieney, as in 
the direet-current motor. This, as was pointed out above, is the 
electrical efficiency only. The fact that the etlicieney is 100 per 
cent. at infinite speed serves to fix approximately the scale to which 
the constructions given above measure the efticiency and output: 
and also, if we know the speed scale, it will give us the torque scale. 
The values thus obtained, however, will be a little too high, for the 
reason mentioned above. Thus we arrive at the conclusion that by 
working well beyond the top of the circle in Fig. 2 we can get good 
power-factor, high efficiency, and good “ lh efficiency.” The 
next question which arises is how to design the motor so as to 
attain this end. 

In the following investigation the resistance of the motor and the 
small angle Ө between the counter E. M. F. and the current will be 
neglected, Let n = number of turns on the field. n, = number of 
turns on the armature between brushes. Thus 4^», will be the num- 
ber of conductors on the armature; s=speed in revolutions per 
second: р = permeance of main magnetic circuit, or, in other words, 
the number of lines produced in it per ampere-turn. If there are 
more than one pair of poles, p will be the sum of the permeances 
of all the magnetic circuits in parallel; p, = permeance of the arma- 
ture magnetic circuit; v-leakage coeth:ent; f=frequency of 
supply in cycles per second. 

Now, if we are to have good power-factor, &c., we must make the 
г SI/OI large. Now, SI is the eurrent produced by the counter 


therefore efliciency = 


" spa Counter E. M. F. 40K прхпуха (2) 


Impedance дт {пр + me (Zym 
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as the counter E. M. F. is obviously given by the same formula as in 
a direct-current machine.* The reactance of the field is obviously 
given by the expression 2xfn2prl0 5, since %- = L, the 
coefficient of self-induction ; but on account of the fact that the 
armature winding is not on a bobbin, as is the field, somewhat greater 
care is necessary in determining its reactance. 

Let a b (Fig. 4) be the line of the brushes, and c d a line perpon- 
dicular to it. If we consider two turns, each making an angle, a, 
with с d, one on each side of the brush line, we see that the magne- 
tising force in the direction cd, due to one turn, is exactly balanced 
by that due to the other. In the direction «5, however, the mag- 


— —— 


* By taking p as constant, we are, of course, assuming that the iron is 
worked well below saturation, which is necessarily the case in alternating- 
current machines SI/OI = соё ¢ if we neglect resistance. 
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netising force of the two turns will be added. Since half the main 


current flows through each turn, the pair produce, in the direction 
ab, i sin a ampere turns, where i is the courrent through the brushes. 
If for the sake of simplicity we suppose the winding evenly dis- 
tributed, the ampere turns produced by.the whole armature will be 


„ljr. mou 
in. | sin ada= n · 
Thus only 2n,/x of the armature turns can be said to be active. 
| : 9 * 
and the reactance is therefore 21у zn.) pi or 0:405 x 2rfn, p, Thus 


we see that SI/OI is increased by (1) Raising the speed, if allowable. 
(2) Lowering the frequency. It will, as a rule, be much easier to 
design a satisfactory series motor for low frequencies than for high, 
though I believe it can be done for any frequency not much exceeding 
50. (8) By suitably designing the minding: 

The expression for SI/OI above will have a maximum for a 
definite value of n if we regard n, as constant. Differentiating with 
regard to n, equating to zero, and solving the equation thus formed, 


р 


Substituting in (2) we get 
An aA / PP 2 
SI 40 бз zo А р 
PJ 8 ЕИ V . (8а) 
22 ( (2) np, + (;) п) 2/ vp 
7T 


This expression obviously increases indefinitely with the decrease 
of pi, and is independent of the number of turns on the armature. 
We also see that the maximum value of SI/OI occurs when the 
field impedance is equal to the armature impedance. Thus it is 
very important to make the permeance in the path of the armature 
flux as small as possible. The permeance of the main circuit should, 
as usual, be made as great as possible and the magnetic leakage as 
small as possible. It is in order to make p, small that the alter- 
nating-current series motor is made with salient poles, like a direct- 
current machine, instead of being wound like an induction motor. 


ia 
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If the speed of the motor and the number of turns on the arma- 
ture are constant, the counter E. M. F. will be proportional to the 
ampere turns on the field alone. Since it is in phase with the 
current, we may compare it to the resistance drop in the field, which 
is also proportional to the product of the current into the number of 
field turns (if the same size of wire is used throughout). This point 
of view enables us to consider the effect of varying the number of 
turns on the field in a very simple way. Let 7, be the “ resistance ” 
per turn 4pn,510-5, 


where r + nr; is the total equivalent resistance of the motor and r, 
is the resistance of one turn of the field. Cancelling out 7, dividing 
by n and putting n=% we get efficiency / Oo + v). Thus we see 
that, as the number of field turns increases, the efliciency at a 
given speed rises continuously. 


Design of the Series Motor.—In designing a series motor the 
following information will generally be given :—Output at full load 
= W watts, speed=s revs. per second, power-factor to be not less 
than cos ф, overall efficiency y, impressed E. M. F. = е,, frequency =f. 

Let us first consider the design of a winding for a given carcase. 
We must first find the current at full load i= W / (enn eos ф). 

Next we must find the counter E.M.F. For the present purpose 
we may neglect the small phase-angle between current and counter 
E.M.F. We then have, from equation (1), electrical efficiency 
—ej/(ey вов G). This serves to determine ei. The electrical efficiency 
must, of course, be estimated from experience. It should be pos- 
sible to take account of a large part of the iron losses in it, but it 
this proves impossible they must be estimated in the usual way. 
With this exception, those losses which are not taken account of in 
the electrical efficiency will be much the same as in direct-current 
machines, and thus experience gained with these would apply in 
estimating them, gU. 
_ Anysinp ¢, 105 


C= 10 or = 


We now have EL 
4з1р 
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Since the magnitude and phase of e, are known, we can compound 
it with e, graphically and find the E. M. F. c, which actually causes 
the current to flow. Now, e- is or i =, where z is the total 
impedance of the motor. | 

--Neglecting, for в first approximation, the resistance of the motor, 
we have 


" 9\2 | 

;T?mf (pon (3) por Jio — а (5) 
since pvu*l0-* is the coefficient of self-induction of the field and 
(3) p,,710-5 that of the armature, as considered before. From this 


equation, together with the one above, n and n, may be calculated. 
Solving these two equations, we get 


чо V (© eve Us 
Ámfpv10- n i + (3) = 10 75 
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two formule which are not so formidable as the look. 

It should be noticed that it will not be possible to fulfil the con- 
ditions given by equations (4) and (5) for all values of W, », and 
eos G. For instance, from equation (84) we see that there is a 
maximum value of SI / OI, and therefore of cos ф, which is indepen- 
dent of n and n,. If we assume cos ¢ greater than this, equations 
(4) and (5) will give imaginary values of n and л. Having roughed 
out the design in this manner, we may now check back, and intro- 
duce corrections, to take into account the resistance, &с. We may, 
however, if we choose, take the resistance into account from the 
beginni шоч in a large machine this may not be necessary, 
in a small one it will be more important. 

In order to take the resistance into account, all that we need do is 


3 
to substitute the expression, / (3) — 1? (where 7 is the total effec. 


tive resistance of the motor) for e,/i in equation (5) and all succeed. 
ing equations. We may easily determine r from the equation 

input — elec. output W(1— 5) 
T= - — -———À—— 
(current)? 21 
and » the overall efficiency. These formule furnish us with all 
that is necessary for designing a winding for a given carcase. If, 
however, the carcase as well is to be designed, we must, of course, 
proceed differently. Having worked out the full-load current and 
the counter E.M.F. as above, the next thing to do appears to be to 
settle tentatively the number of armature turns. In doing this 
three considerations must be taken into account: (1) The counter 
E.M.F. required, (2) the impedance of the armature, (3) the comi- 
mutation of the motor. 

It will be found that unless a very large and massive field magnet 
be employed, and also a very sinall air-gap, that it is practically 
impossible to obtain a strong flux. Thus, in order to get the required 
counter E.M.F., it will, in almost all cases, be necessary to use u 
large number of turns on the armature. It is important to notice 
that for a given current and given flux through a coil, far more 
E.M.F. will be induced in it if the magnetic circuit has a low 
permeance than if it has a high one. The reason of this is that we 
shall require a larger number of turns in the former case, and shall 
therefore get a larger E.M.F. of self-induction, since this E.M.F. is 
proportional to the square of the number of turns in a coil, while 
the flux through it is proportional to the first power only. Thus we 
see the importance of making p the permeance of the main magnetic 
circuit as large as possible. On account of the large number of 
armature turns which will, as a rule, be necessary, the impedanco 
of the armature will be very considerable, unless we take very 
special precautions to reduce 7,, the permeance of the armaturo 
magnetic circuit, by thoroughly slotting the poles, and by using 
compensating coils. The best way to convince oneself of the 
importance of doing this is to work through an example or two, 
such as the one given below. With a little previous experience of 
а similar machine, it would be easy to settle approximately the 
number of turns on the armature without much risk of error. 
Without this, however, all one can do is to work through various 
designs until one gets a satisfactory one. The considerations 
mentioned above may serve to some extent as а guide. Ilaving 
settled the number of armature turns, we can find np from equation 
(4), and then n and p from equation (5). | 
- It is of considerable interest to compare briefly the design of the 
alternating-current and of the direct-current series motor. In both 
machines the number of armature turns determines the flux, and the 
dimensions of the ficld magnet, the number of turns which will be 
required on it in order to give this flux. In the alternating: current 
motor, as soon as we have determined these quantities, we have 
practically determined the impedance of the machine as well, 
according to equation (5). The resistance of the direct-current motor, 
on the other hand, is not determined by the numbers of turns on 
the field and armature, since it may be given any value, by putting 
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„yl being the electrical efficiency 
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sufficient copper on the machine. Thus we see that in the alter- 
nating-current motor, since the impedance is determined by the 
number of field and armature turns, there are not so many inde. 
pendent variables as in the direct-current machine, and consequently 
the limits of good design are much narrower. With regard to the 
design of a carcase, I am at present unable to say much, since 
there was only one carcase at my disposal, and I was compelled to 
conduct'all my experiments on that. The weak point of the above 
method of design, when we come to apply it to the design of a com- 
plete motor, is clearly the absence of any method of determining the 
self-induction of the armature from its dimensions. To calculate 
this self-induction rigorously seems impossible, and we must there. 
fore have recourse toapproximate forinulie, of the same nature asthose 
of Behrend and Behn-Eschenburg, for the dispersion coefficient " 
of the induction motor. To obtain such a formula it is obviously 
necessary to test many different machines. For instance, instead 
of the (2'x)*p, used in equations (2), (3), (34) and (5), which is only 
the roughest of approximations, we should use an expression which 
will be a function of the air-gap, pole-pitch, shape and number of 
slots, &c., and should also express the effect of the compensating coils. 
The reluctance, and hence the self-induction, of the field, and the 
leakage coefficient, can easily be calculated by the well-known rules. 


. Example of the Design of an Alternating-current Series Motor.— 
In order to illustrate the method of design given above, I reproduce 
a design for re-winding the motor used in the experiments described 
below. On account of the unsuitability of the carcase, however, it 
is impossible to obtain very good results even at such a low fre- 
quency as 25. | 


Specificatvon.— Output at full load = Ikw.; speed=2,000 revs. 
per min.; power-factor— 0:75; electrical efficiency 270 per cent.; 
impressed E.M.F.--100 volts; frequency — 25. 

t= 1,000/(100 x 0°75 x 0-7) =19 amperes; 0°7=e,/75, therefore c, 
= 58:5 volts. 

Compounding ei, with e, we get е, 64 volts. (It must Бе remem- 
bered that e, is opposite in phase tothe current.) е./: - 3:37 ohms, 
the permissible impedance of the motor. 

As a mean of several sets of experiments on the carcase to be 
re- wound, we obtain p = 290 ao long as the magnetic circuit remains 
unsaturated and (2 1) = 60, v is practically equal to 1:24. 

Thus we get n n, = (52:5 x 108) (4 x 88:8 x 19 х 290). 7.180. about. 
and 8:87 — 157 (360 п? +60 n,?)10 . Since there are 36 slots on the 
armature, we are obliged to choose some value for 4%, the number 
of conductors on the armature, which is divisible bv 86. The most 
suitable value appears to be 504, which gives ^ 56 and n, 126. 
These values will be found to satisfy approximately the above equa- 
tions. These values give—Field reactance - 1:75 ohms; arinature 
reactance = 1:49 ohms; total reactance of motor 3:24 ohms. 

Since the armature impedance is nearly equal to the field impc- 
dance, we see that the power-factor is almost the best possible. 


(To be continued.) i 


NEW AUTOMATIC MOTOR STARTER. 


The International Steam Pump Co., of New York, send us the 
following particulars of a new motor starter for electrically-operated 
hydraulic elevators. In this type of elevator, the car is supported 
by a long plunger, working in a cylinder, to which water is admitted 
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DiAGRAMMATIC SKETCH OF AUTOMATIC MOTOR STARTER. 


as desired from a closed tank. In one of the installations by the 
firm, this tank is supplied with water by a бір. by 8in. Deane 
vertical triplex single-acting power pump, electrically driven. by 
a 15 н.р. G.E. induction motor operated by three-phase, 60-cycle, 
alternating current at 550 volts. The motor has a variable starting 
resistance inside its rotor, which may be inserted or cut out by a 
‘sliding rod, the manner of operation being such that the total 
resistance is automatically thrown in before starting. As the motor 


increases in speed, the resistance is gradually cut out, and in stopping 
the motor current is first switched otf by an oil-break switch, an 

then the resistance is thrown in ready for the next start. The 
illustration shows the automatic controller used in connection with 
the inotor and pump. A water pipe connects the elevator pressure 
tank with a Mason automatic belt shifter, consisting of a diaphragm 
chamber and a cylinder in which a piston moves. The pressure of 
the water beneath the diaphragm is balanced by n heavy weight, 
and any variation of this pressure causes the diaphragm to move & 
pilot valve admitting water to the cylinder for moving the piston. 
This belt-shifter is arranged in connection with a special device, so 
that when the pressure in the elevator tank falls below a certain 
point the upward movement of the piston in the cylinder will first 
close a switch, admitting current to the motor and then throw the 
resistance rod to remove the resistance. As soon as the pressure in 
the tank has been raiscd to the desired point, the controlling device 
first opens the motor switch and then throws in the resistance by 
pulling out the rod. This is accomplished by mounting a set of cam 
pawls upon a slide connected with the piston of the shifter cylinder 
to form a ratchet, which engages à cam lever connected with the 
switch break. The cams are so formed that the switch lever is 
always thrown before the resistance is shifted, no matter in which 
direction the piston moves. 


AN IMPROVED RAIL JOINT. 


Mr. Harry Booth, superintendent plute- layer of the Shetheld 
Corporation tramways, has devised the rail joint illustrated below. 
The advantages claimed for this new construction are: - Increased 
grip to head of rails when cars are passing over the joint; double 
the ordinary bearing surface where most needed; cheapness: free- 


doin from vibrating shocks, joltin z or hammering; increased life of 
rails and cars. Shorter chairs, it is said, may be used between the 
joints, and a furtber point claimed is the case with which the rails 
may be tilted. В, in the illustration, indicates the holding-down 
bolt, where such is used for anchoring. Wood, felt or other suitable 
cushioning material may be placed beneath the rail. in the space 
marked A. Mr. Booth informs us that the joint is to be tried on 
the Sheffield tramway system. 


CITY TELEPHONE FIRES INQUEST. 


Dr. F. J. Waldo, the City »oroner, resumed on Tuesd ix, at the Gui!c- 
hall, London, his inquiry into the cause of the fires which occurred on 
the morning of Feb. 28 at the National Telephone Co.'s premises at 
Mansion House-chambers and Oxford court. 

Mr. C. B. CLAY, Metropolitan superintendent;to the National Co., 
recalled, produced diagrams showing the position of the rails, his com- 
pany's junction lines, switchboards, &c. 

In reply to the CORONER, Mr. Clay said it was very doubtful whether 
any subscribers were conn^cted at the time of the fires It might be 
possible to get the 500 volts through toa subscriber's house if the amperes 
were very low. Heat fuxes were fitted to subscribers’ instruments when 
their lines were near trolley wires or other high-voltage wires. The 
company's night operators at the exchar ge had to go every quarter of an 
hour up to the testing house. In answer to a question by the Coroner, 
witness said he had heard of a fire on May 20, 1902, at the company's 
premises in Morrison- street. Southside, Glasgow. but he did not remember 
whether the outbreak occurred in the switch room. 

Mr. GAINE said it was caused by the burst ng of а glow lamp, and 
notin any way by the apparatus in tne exchange. 

Witness (resuming) said with reference to the heat coils described by 
him at a previous sitting of the Court, these were suflicient to prevent 
fire or shock. They would cut off the current and put the circuit to 
earth. The company would get the heat coils in as fast as they possibly 
could. He admitted that these fires had shown there was а certain 
amount of danger. He certainly thought that special precautions need 
not be taken against contact with high-tension conductors when the 
whole of the telephone wire was underground. 

Mr. GAINE asked, in reference to the suggested possibility of the 
500 volt current reaching a subscriber, whether it was not a fact that a 
500-volt current on the railway meant the pressure between the two con- 
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ductors, the positive and the negative. Witness said that was so, and 
agreed that the pressure between one conductor and earth would probably 
be a great deal less than 500 volts. 

In answer to Sir HOMEWOOD CRAWFORD (for the Corporation of 
London), Witness said he did not think there was any danger in using 
telephones during storms, but it was not pleasant. 

Mr. GAINE said he thought Sir Homewood Crawford was taking the 
examination outside the scope of the inquiry, and Sir Homewood replied 
that the witness Dixon (overhead wires inspector to the Corporation) 
referred at the last hearing to certain cases, and he (Sir Homewood) had 
looked into the matter during the adjournment and found Mr. Dixon was 
quite justified in his statements. 

Mr. GAINE again protested that the question whether a person could 
receive a shock whilst using the telephone had nothing to do with that 
inquiry. 

Mr. CLAY handed to the coroner samples of three telephone cables 
owned by the company which were fused by the railway company's current. 
He said the wires in the cables were covered with paper ; the larger cable 
contained 158 pairs of wires and the two smaller 52 pairs of wires each. 

JEREMIAH DOYLE, signalman on the District Railway, was called, 
and said he went on duty at 10 p.m. on Feb. 27. The last rolling stock 
which passed prior to the accident was the staff coach, which passed 
westward at 1:22 a.m. He saw a flash at about 1:39. That was on the 
up line (the north road). There seemed to be a cracking and flashing on 
the positive rail. He telegraphed to Charing Cross, and afterwards 
found the gas was alight at the side of the positive rail and was coming 
from a pipe just under the surface of the ground. He went in search of 
а spanner to turn off the gas, and before he could get to the meter room a 
second “аге” commenced on the down road opposite the other. This was at 
two o’clock. The second occurrence (that on the down road, which caused 
the fusing of the telephone cables) commenced five minutes after the other 
and the two short-circuits each continued about 15 to 18 minutes. Mr. 
Hanson (constructing engineer to the Underground Electric Railways 
Co.) picked up a spare troughing which, he said, had caused the short. 
The National Co.’s cables were about a foot from the positive rail on the 
dowa road. Witness thought a short circuit between the gas pipe and 
the postitive rail must have caused the lighting of the gas. 

Several labourers were then called and corroborated Mr. Doyle’sevidence. 

Mr. GAINE intimated that he thought so much of this kind of evidence 
was unnecessary. It was evident that if there had been no carelessness 
on the part of the men moving the cables or of some other person on the 
line there would have been no fires to inquire into. 

Mr. HANSON (recalled) faid the locse troughing had been placed under 
the edge of the platform. The passing of a train might have jarred down 
the piece which made the connection between the live rail and the tele- 
phone cable. They had men to patrol the entire line on the night of the 
26th and see that everything was clear. They did not make any inspec- 
tion on the 27th. | 

Mr. A. R. BENNETT said he understood that, by means of an iron 
cover, contact was made between the positive rail on the District Railway 
and the sheathing о? one of the National Co.’s cables. Contact was 
not the same thing as arcing; it precluded arcing if it was quite 
perfect, but a combination of the two might have occurred —that was, the 
iron cover might have touched the rail and not exactly touched the cable, 
in which case there would be an arc. He quite agreed with Mr. Cla 
and Mr. Hanson that if either of these things happened the effect whic 
followed could be understood. It would be quite safe to leave the Tele- 

hone Co.’s cables in the tunnels if proper precautions were taken, 

ut not unless they were properly installed. He must dissent from Mr. 
Clay's opinion that no special precautions were necessary because the 
cables were underground. He thought the telephone cables should be 
removed entirely from the proximity of the power cables, and that 
they should be encased in wood or earthenware or some non-con- 
ducting material. With regard to the National Co.'s cables laid under- 
ground, he thought protecting devices should not be omitted if it 
was possibe for that telephone syst m to bə switched through t> 
another one which was not wholly underground. The Post Office work 
was almost entirely underground, but the subscribers were continually 
switehed through to the lines of subscribers which were overhead, and 
consequently subject to accident. He did not know what it was pro- 
posed to do with the telephone cables in the tunnel, but he should 
not recommend them to be placed in the iron troughing because that 
iron troughing was in metallic contact (according to what he had 
seen) with other troughing which carried the power cables. If a fault 
were to take place in the power cables—that is, if a short-circuit took 
place between the conductor of a power cable and the sheathing—the iron 

. trough would immediately become alive, and the consequence would 
be, in all probability, that the leaden sheathing of the telephone cable 
would break down, and the current would get into the telephone wires. 
By enclosing the telephone cables in earthenware ducts or wooden 
troughs removed several feet from the power cables that possibility would 
be avoided. So protected, he thought the Telephone Co. could safely 
go on using the tunnels for their cables. In reply to a suggestion by the 
coroner that an accident might bring the electric lighting and telephone 
circuits into contact in buildings, witness said that referred tq the ques- 
tion whether an altogether underground telephone system could dispense 
with protectors, It was within his experience that a workman in an office 
of a telephone subsoriber ignorantly put the telephone circuit in contact 
with the electric light circuit, and if there had been no protecting device 
in the subscriber's office evil consequences would probably have resulted. 
It was emphatically his opinion that efficient guards against lightning 
and contact with high-teneion systems should be fitted both at the sub- 
scribers’ ends and at the exchanges. He believed Mr. Clay was of opinion 
that if the cables were entirely underground the protectora could be dis- 
. pensed with, but he (witness) did not think the lightning arresters were 


at Oxford-court. 


sufficient, because a protector intended for lightning might be quite 
powerless in the presence of a considerable current from a power circuit. 
Asked by the Coroner as to the advisability of using telephones duriog 
thunderstorms, Mr. Bennett said it would be better not to use one’s 
instrument under those circumstances, although he had never had a case 
of accident arising from lightning. It was best for the operators to dis- 
continue working if it were a very severe thunderstorm. With regard 
to the cause of the fires at Queen Victoria-street and Oxford.court, 
it was pretty obvious what happened ; the power rail either made con- 
tact with, or came within arcing distance of, the telephone cables. 
The lead sheathing of the telephone cable fused, the copper wires became 
charged and the current travelled to the lightning bars at the exchange, 
which, he understood were fitted, and were probably mounted on rather 
damp wood or perhaps had dust between them; the current would leap 
across to earth, and in doing во would cause arcs, perhaps all over the 
lightning protector device, and set fire to the wooden mounting ; the wires 
connecting to the lightning guards would catch fire, the insulation 
would become ignited and the fire would go up the cables to the derrick. 
Such a large current as that which fused the cables at Westminster could 
not get to earth at once, and some of it might, in certain circumstances, 
pass along a subscriber’s line, but not very much, as it would soon be cut 
off, because the flexible cord used for making the connection would soon go. 

In answer to questions by Mr GAINE, witness said there were probably 
cases where a subscriber’s line was brought from a dangerous area (where 
there were trolley wires about) to the City without passing through the 
exchange in the subscriber’s own district, and this would constitute a 
ше at the City end. He did not, however, know of such a case. 

The CORONER, in summing up, said: In both fires the place of origin 
is clear. Nor is there any doubt as to the cause of the fire being due to 
an accidental contact of the telephone cables laid along the tunnel of the 
District Railway at Westminster Bridge. The electrification of the line 
required that the cables should be protected from possible contact with 
the railway current by being lodged in troughs. That work was handed 
over to the District Railway Co. The cables had been removed from their 
former position, and were to be permanently placed along the front of the 
platform, where they would be covered in. At the time of the fire the 
cables were lying on the ground, and a metallic cover, such as was used 
for covering the cables, appeared to have established a contact between the 
cables and the conducting rail of the line. Subsequently, when, in the 
course of certain experiments made on the night of Feb. 23 last.by the 
railway engineers, a current at 550 volts was sent through the railway 
system, an arc was formed with the cables which carried 24 volts only, 
and more or less of the 550 volts was transferred to the National Tele- 

hone Co.'s system, with the result that parts of the connecting and con- 
ducting apparatus fused at the premises in Mansion House-chambers and 
With regard to the two fires that occurred at the 
London-wall exchange of the National Telephone Co., we have heard that 
the first fire broke out on July 8, 1902, and the second on the evening of 
Jan. 27,1905. Mr. Clay said he thought the first fire was due to an internal 
cause in a word, to a short-circait—but that the cause of the second fire 
was “unknown.” In both cases the fire originated in the test room. 
Mr. Clay does not hesitate to say that there was undoubtedly carelers- 
ness on the part of &workman in the Underground Railway Co.’s employ." 
It is for you to say whether negligence may be assumed from the cireum- 
stantial evidence laid before you. No alternative theory as to the cause 
of the fire has been offered, and it is admitted that about the time of the 
fire experiments with high voltage were being carried on in the District 
Bailway tunnel where the telephone cables were laid. The question natu- 
rally arises whether the passage of a high-tension current of such great 
strength as that derivable from contact with a 550-volt conductor might not 
be dangerous to anyone using the telephone at the time, Mr. Clay says there 
is no danger because the wires would be at once fused and so the current 
would be stopped. Mr. Bennett thought it would b» better for the 
operators to leave off work and for subscribers to discontinue the use of 
their instruments during a thunderstorm, and he also advocated the use of 
certain safety devices. This matter, however, requires careful investiga- 
tion. Obviously it would be unwise to subject persons who use the tele- 
phone to powerful currents, to say nothing of the risk of fire from fusion 
of wires. It must be remembered, also, that the National Telehone Co.’s 
system extends over a considerable part of the kingdom. Possibly the 
jury might think it wise to have the whole question of telephone risks 
generally and their prevention considered by а formal Government inquiry. 

I wil put to you, gentlemen, the following specific questions (the 
Coroner then put these questions to which the jury gave the answers 
which follow) :— 

1. When and where did the fire of Feb, 28 last originate in the 

National Telephone Co. 's premites at (a) Mansion House buildings, (^) 
Oxford-oα˙ĩj t? Auster: On the morning of Feb. 28 last, about 2 a. m., 
in what are known as the test rooms of the National Telephone Co. 
- 9. The cause of the fire in each case? — A uswer: It was caused by a 
powerful current of electricity transmitted through the cables of the 
National Telephone Co. to the test room at the Bank exchange and from 
there to the test room at Oxford-court. The above current was derived 
from the charged ‘conductor rail of the District Railway Co. from contact 
or arcing between such conductor rail and the cables of the National 
Telephone Co. at Westminster Bridge station. 

3. Was the cause due to accident or negligence ! —4nsier : There is 
not sufficient evidence to show. . | — 5 
4. Should telephone cables or wires be allowed near high-4ension cur- 
rents i—4nswer : Not unless effeotnally protected. 

5. Is contact of a telephone wire with a high-tension current likely to 
be dangerous on account of (a) fire in the subscribers’ houses, (L) shock 
or fatal injury to operators or subscribers !—Answer : No; if properly 
protected in both cases. 

6. Do you consider the National Telephone Co.'s testing and distribut- 
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ing rooms were reasonably constructed to resist fire? —Anerer : We соп. | would be for the convenience of the House that before the agreement 


sider the construction of the testing and distributing rooms leaves great 
room for improvement, and we suggest a greater use of non.combnatible 
material and the use of modern safety devices in all exchanges. 

7. Are special powers required to regulate all structural and other 
matters connected with telephone services ‘—Anzwer : Yes. 

8. Is a Government inquiry needed into telephone risks and needs 
Answer: We sce no necessity. 

9. Do you consider the Oxford.court premises satisfactorily provided 
with means of escape in case of fire ' Ante er. We do not. 


PARLIAMENTARY INTELLIGENCE. 


Кы — 


HBECEMONDWIKB URBAN DISTRICT COUNCIL BILL. 


This bil, which was considered last week by Section A of thc 
Police and Sanitary Committee of the House of Commons, of which 
Mr. J. W. Wilson is chairman, is an omnibus measure dealing with a 
large variety of matters concerning the local government of Heckmond- 
wike. Clauses 10, 12 and 13, which gave the Council authority to supply 
electricity for traction purposes, to supply electrical energy in Liversedge 
and Batley, and to confirm an agreement with the British Electric Trac- 
tion Co., had been struck out by the Standing Orders Committee. Part 
IIT. of the bill, which dealt with electricity, therefore now only consists of 
six clauses. 

Clause 14 gives power to supply electrical energy in bulk outside the 

borough. 
. The Yorkshire Electrie Power Co., who opposed this clause, secured an 
amendment which will prevent the Council from supplying electricity in 
bulk except to authorised distributors who themselves have powers to 
supply outside their districts. 

Clause 15 authorises the Council to supply electrical fittings, «c. The 
Committee passed this clause. 

Clause 16 proposed to give the Council power to issue bye-laws with 
respect to any wires, apparatus or fittings in any building or premises 
supplied by the Council with electrical energy, but the Committee refused 

pass it. 

Clause 17, with regard to stand-by supply, was passed. 

Clause 18 prescribes that all consumers terminating their supply of 
electrical energy should give notice to the Council. 

Clause 19 took powers to alter, remove or replace any pipes, &c., in 
streets not repairable by the Council in order to lay mains for the suppl 
of electrical energy. It was pointed out that, under the present law, suc 
streets could not be broken up without the consent of the person 
responsible for their repair, although the Board of Trade could, on 
application, dispense with such consent. Considerable delay from this 
cause had arisen in Heckmondwike in the past in connection with the 
supply of electrical energy for lighting, power and traction. The Supply 
of Electricity Bill made the provision asked for, but owing to the uncer- 
tainty as to whether this bill would become law, the Council deemed it 
prudent to obtain the powers in a special act, Gas and water companies 
had the power asked for under the general law, 

After consultation, 

The CHAIRMAN said that as the clause was not in any other bill under 


similar circumstances, the Committee did not feel disposed to make an 
exception in this case. 
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LECTRICAL BILLS. 

In the House of Lords on Thursday last week, the Southend and Col- 
chester Light Railways Dill was read a third time and passed. On Friday 
the Chelsea Electricity Supply and the Weybridge and Walton-on-Thames 
Electric Supply Bills were read & second time, 

Sir Edward Strachey has given notice to move in the House of Commons 
on the second reading of the Light Railways Bill (down for May 3) 
that the measure be read a second time “ this day six months." 

The Chairman of the Unopposed Committee of the House of Commons 
has reported in connection with the Edgware and Hampstead Railicay 
Bill (The Electrician, April 14) that it contains provisions for extending 
the period during which, under sec. 60 of the Edgware and Hampstead 
Railway Act of 1902, the Company were empowered to pay interest out 
of capital, In view of the fact that the extended period would practically 
coincide with the period limited for the proposed and authorised works of 
the promotors, the Committee have recommended that the period be 
allowed. A similar report has been made in connection with the Baker 
Strect and Waterloo Railway Bill. 

The Wrest Cumberland Electric Tramways (Extension of Time) Bill, the 
Metropolitan District Railway Billand the London United Tramways Bill 
have, been referred to the Unopposed Committee of the House of 
Commons, all opposition having been withdrawn to these measures. 

The Mexborough and Swinton Tramways (Extension of Time) Bill was 
read a second time in the House of Commons on Wednesday. 

The Whitechapel and Bow Railway and the West Cumberland Electric 


Tramways Bill were read a second time in the House of Commons on 
Monday. 


———————————— — 


T s THE TELEPHONE AGREEMENT. 

e House of Commons on Tuesday, Mr. SKEWES COX asked the 
Postmaster-General when the motion for the appointment of the Select 
Committee to consider the agreement between the Postmaster-General 
and the National Telephone Co. would come up for discussion. 

Lord STANLEY replied that he had hoped that this matter would 
have been treated as non-controversial, but certain objections had been 
made to the constitution of the proposed Committee, which he had met. 
While there was no necessity to have the Committee at all he thought it 


with the National Telephone Co. was considered in the House, a report 
from such a Committee should be presented. He was anxious that the 
motion to appoint the Committee should be agreed to n «con as possible, 

Mr. LOUGH suggested that it had been definitely promised. that the 
agreement should be -ubinitted to a Committee. 

Lord STANLEY said that what he pledged himself to do was to 
give the House an opportunity of considering the agreement before it 
became effective. 

In answer to further questions, Lord STANLEY said he could not 
undertake to brin: on tho motion for the appointment of a Committee in 
Government time so that there miyht be a discussion in the House as to 
its constitution. He had met those who opposed the Committee perfectly 
fairly and had satistied them. 

Mr. KEIR HARDIE asked if the Postmaster.General had considered 
the advisability of including one Inbour member on the Committee in 
order to safeguard the interests of the telephone operators. 

Lord STANLEY replied that he bad not, Пе had already done what 
had been suggested to him in this direction by the oldest labour member 
in the House, who had come to him in his capacity as a member of the 
Labour Party in the House, and not as a member of the London County 
Council. 


REGISTRATION OP PATENT AGENTS BILL. 


In moving the second reading of this bill in the House of Lords Inst 
week, Lord COLERIDGE said its object was to amend and extend 
the Patents, Designs and Trade Marks Act, Ian. It was provided by 
sec. 1 of that act that any unregistered person describing himself as 
a patent agent should be liable, on summary conviction, to a fine. This 
had been largely evaded owing to the interpretation which had been put 
upon this section by the Courts, and persons calling themselves 
‘inventors, agents, <c., had practised as patent agents. The present 
bill, therefore, sought to prevent such evasions. 

Lord WOLVERTON said the Board of Trade did not propose to offer 
any опор to the second reading. 

he bill was read a second time 


POSTAL TELEGRAPH OLERKS' SALARIES. 

In the House of Commons on Monday, 

Capt. NORTON asked the Postmaster General whether he was 
aware that the Civil Service Commissioners issued notices offering 
candidates for the position of telegraphists in I.ondon a prospect of a 
salary of £190 per annum, and that at the present time in London no 
telegraphist who received the papera holding out this attraction was in 
receipt of the salary of £190 per annum; and would he state what 
prospect there was for the bulk of the men realising this , in view 
of his decision to place a barrier between the £160 and £190 scales of pay. 

Lord STANLEY, in & printed reply, said he was aware of the facts of 
the case to which the hon. member referred. The telegraphists in the 
central telegraph office had quite as good a prospect of attaining a salary 
of £190 a year as during the period when the notices were issued. The 
scale of pay of the class of overseers and senior telegraphists had recently 
been raised, and he was considering the question of increasing the 
number of that class. With these improvements the prospects of the 
sb idi a would be much better than they were during the period 

to. 


referr 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Southend-on-Sea Corporation invite applications for the appoint- 
ment of borough electrical engineer and general manager of the tram- 
ways. Commencing salary £400, rising by annual increments of 
£25 to £500 per annum. Applications to the town clerk (Mr. W. H. 
Snow) by 10 a.m., May 8. See also advertisement. 


A prominent firm in the electrical industry require an engineer 
of large experience in the design and manufacture of main central 
station switchgear and controllers for all classes of electric supply, 
particularly of extra high-tension switchgear. See advertisement. 


A chief engineer is required for an electricity undertaking in 
Mexico City. Applicants must have had a sound theoretical and 
practical engineering training, and a thorough knowledge of the 
supply of electricity in large towns. Experience with three-phase 
working is essential. Applications to Messrs. Preece & Cardew, 8, 
Queen Anne’s-gate, Westminster, S.W., by April 27. 

A lecturer on electrical engineering is required at the Hull 
Municipal Technical School. Commencing salary £160. Applica- 
tions to the director of studies (Dr. J. T. Riley), by May 4. See 
also advertisement. 

Two additional assistants are wanted in the department of 
electrical engineering of the City and Guilds Central Technical 
College, Exhibition-road, London, S.W., to give instruction in 
electric machine drawing and construction and electric machine 
testing. Salary £150 per annum. Applications to Prof. Ayrton. 


Finchley District Council require a shift engineer for l.-t. three- 
wire lighting and traction station. Applications by 26th inst. 


Hove Town Council have appointed Mr.G. M. Harris(who has acted 
as electrical clerk of works under the consulting engineers, Messrs, 
Handcock & Dykes, at Aldrington) as resident electrical engineer, 
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Alleged Apprenticeship Frauds.—At North London Police Court 
on Saturday Owen Charles Fielder and Sidney Fielder, electrical 
engineers, Belgrave-road, Walthamstow, were charged with obtain- 
ing two separate sums of £10 each by false pretences. 

Davo EsparLE said that, as the result of an advertisement in a local 
paper, he entered into negotiations with the prisoners for apprenticing his 
son, who went to work on trial. Later witness paid prisoners £10 out of 
the £20 premium asked, and the indentures were signed. Witness stated 
that O. C. Fielder told him that he had 15 to 20 men at work for him, 
and 30 when he was busy. There was an understanding that the re- 
maining £10 was to be paid in six months, but in three months he had 
a letter from prisoners asking for the other £10. They then said they 
had an expensive contract which would be of great advantage to them, 
and they would be glad to receive a few pounds olf the son's indenture 
money. The money was not sent, however, and a few days afterwards 
prisoner O, C. Fielder drove up to his house in a trap and made personal 
application for the £10 balance. The money was not paid, and within a 
week prisoners gave the boy into custody for stealing some platinum wire, 
a padlock and other articles. The police-inspector would not, however, 
receive the charge, and the boy did not return to his work. Inquiries 
were made, with the result that Mr. Baggallay, the police magistrate, 
cancelled the indentures and ordered prisoners to refund the £10 they 
had already received. | 

Mrs. EspaiLE said prisoners told her they had a good many men at a 
workshop in Old-street, St. Luke’s. | 

The son (William Esdaile) said that when his mother took him to 
prisoners’ place they showed him a small compass watch and a model 
of an electric motor, and said they had an order to make a large 
number, similar but larger. Whilst at work on trial, prisoners had 
a job of converting a bootshop into a barber's shop, and he had the 
work of pulling down the electric fittings at the old shop. A motor 
was put in to drive the hair-brushing machinery, but this was bought. 
There were three other apprentices, and for days together they were 
left to do as they pleased, which was generally football. He was 
taught electric circuits by a man reading from a book. There was a 
lathe in the shop which was used occasionally to drill holes in pieces of 
iron. O. C. Fielder was engaged in experimenting with a machine, but he 
bought the coils and batteries. He did not have a single electrical job 
between November and February. On March 15, O. C. Fielder called him 
into the office and charged him with stealing £50 worth of platinum wire, 
but he had never seen more than a couple of inches of suzh wire in the 
shop. The inspector wouid not take the charge. 

There was a similar charge against prisoners, and the polise intimated 
that a large number of witnesses had to be called. 

Prisoners were remanded on bail. 

On Tuesday another charge against the same prisoners was tried, when 
Mr. S. W. Beckett said he agreed to invest £20 with S. Fielder in a 
building and decorating and rent-collecting business, and they took a 
shop at Hackney at 10s. а week. When his partner, in spite of his pro- 
tests, advertised for and secured apprentices, he left him, knowing that 
the firm had nothing to teach the boys. He had lost £7 in the business. 
The partnership lasted six weeks, and his half-profits averaged 2s, 6d. a 
week. O. С, Fielder was not then in the business. 

A witness named H. J. Hill said he once pawned all the apprentices’ 
tools at S. Fielder's request. 

Prisoners were again remanded. 


Amalgamated Society of Engineers.—In the 54th annual 
report of this society, general secretary (Mr. G. N, Barnes) states 
that, contrary to expectation, the year was one of deepening 
depression, and the unemployed list assumed very large dimensions ; 
but the society maintained its position both financially and 
numerically, and the wage conditions in the workshops were also 
maintained throughout, in spite of notice having been given to the 
contrary on the North-east coast. At the end of 1904 there were 
96,106 members, an increase of 703, which is stated to be the 
smallest increase in recent years. The moneys of the society at 
the end of the year were £605,981. There was a large increase in 
the net expenditure (£865,814 compared with £306,504 in 1903), 
mainly due to increased unemployed benefit. 


Australasia.—Siemens Bros, & Co. are erecting electrical pump- 
ing plant at the New Golden Gate Mines, Mathinna, Tasmania. 
Noyes Bros. have put in at McQueen & Co.'s colliery, in the 
Swanbank dis'rict, Queensland, electrical coal cutting plant, 
including a 40 н.р. steam engine and a 830kw. direct-current 
dynamo. The object of the introduction of this electric cutter is 
to get out the coal in larger blocks than was possible by the old 


method, and it is considered probable that additional cutters of the 
same type will be installed. 


Barton.-Owing to the Council's opposition the Lancashire 


Eleetrie Power Co. have withdrawn their application for a 
provisional order. 


Bavaria.—According to a Paris contemporary, the Bavarian 
Ministry of Ways of Communication has under consideration a 
project for introducing electric traction on the main railway lines of 
Bavaria, using the water power which exists in the Bavarian Alps 
for the generation of electric current. Itis said that a start will be 
made with the lines from Munich to Lindau. (220km.) 


Bury 8t. Edmunds.—The Council offer to supply current to the 


Great Eastern Railway Co. for lighting the local station at 81d. 
per unit, 


Cardiff. — Тһе borough electrical engineer and tramways manager 
(Mr. Arthur Ellis) reported on Tuesday that there are now 1,198 
consumers of the electricity department, representing an equivalent 
of 109,570 8 c.p. lamps connected. | 


Chichester.—The Council obtained a provisional electric lighting 
order in 1898 and agrecd to transfer this to the Chichester and 
Distriet Electrie Supply Co., but owing to financial circumstances, 
the company has not been able to carry out the agreement. Tho 
Corporation have now intimated that unless these arrangements 
are completed by May 9 negotiations must be terminated. 


Delhi (Iudia).—Licences have been granted under the Indian 
Electricity Act by the Punjaub Government to Mr. A. Grey, Messrs. 
John Fleming & Co., and Killick, Nixon & Co. for the supply of elec. 
tricity within the Delhi municipality. Should the licencees construct 
electric tramways they must pay the municipality a yearly rental of 


Rs.800 (£53. 6s. 8d.) per mile of double track and Rs.500(£33. 68. 84.) 
per mile of single track. | 


Dewsbury.— Though the District Council have been supplying 
electricity since December, 1901, the formal opening ceremony only 
took place on the 8th inst. 

The works were originally designed by Mr. W. C. C. Hawtayne (Messrs. 
Hawtayne and Zeden), and the resident engineer is Mr. Geo. H. Carter. 
Supply was commenced with 39 consumers (equivalent of 2,804 8 c.p. 
lamps) connected, and these figures had increased to 192 and 20,467 
respectively. For the year ended March 31, 1904, there was a profit of 
£581, and for the year just ended a substantial balance is anticipated. 
Last year 512,080 units were generated, against 384,774 in the year ended 
March, 1904. The total cost per unit sold was 0°895d., against 1:224. 
in 1904, The total capacity of the plant is 900kw. 


Dablip.—The Lighting committee recommend a revision of the 
scale of charges for electric current as follows :— 

For general lighting, a reduction from 7d. for the first hour's maximum 
demand and 23d. after to Gd. and 21d. No reduction is recommended in 
the flat rate of 6d. per unit owing to there being in Dublin an undue 
proportion of oflices and early closing shops which only use current from 
four to five months in the year. | | 

For power or heatin 3 purposes the rates are to be reduced from 7d, and 
1d. to 4d. and 1d., with an alternative flat rate of 24d. per unit. 

The committee also recommend scales of charging for special classes 
of consumers as follows :— 

(a) For private residences, where the entire lighting is done by ele»- 
tricity, a flat rate of 4d. per unit; (b) for licensed premises which do not 
close before 11 p.m. on week-days, and where entire lighting is done by 
electricity, a flat rate of 34d. per unit; (c) for theatres and music halls, 
a flat rate of 34d. per unit (concert halls and other similar places of 
amusement to remain at the present rate of 4d. per unit) ; (d) for news- 
paper offices in which are printed morning daily papers a flat rate of 34d, 
per unit for lighting, and 12d. per unit for power. 

The committee are arranging with a firm of motor manufacturers for 
the adoption of a system of hire-purchase of motors. 

Electric and Gas.driven Air Compressors.—Power-driven air 
compressors are usually provided with either belting or gearing for 
the transmission of power to the compressor shaft. Belting requires 
much floor space, and is a source of constant expense, both on 
account of lost power and cost of maintenance. Gearing is more 
compact and more sightly than belting, but is often noisy and much 
subject to wear and friction. 

Therefore (write the International Steam Pump Co.), we have attempted 
to solve this question of power transmission in two machines we have 
recently built. The first is a double-end two-stage compressor, built for 
direct connection to a gas engine, operating at 170 revs. per min. The 
cylinders of this machine are 21 and 12in. diameter, with a 12in. stroke, 
giving a displacement of 810 cubic ft. per min. against 100lbs. air pres- 
sure. The prime mover will be a 150 н.р, Crossley gas engine. The 
crank shaft of the compressor is extended on one side and coupled to the 
gas engine shaft, a heavy fly-wheel being placed between the main 
bearings of the gas engine and the compressor, The cranks of the com- 
pressors are arranged at an angle of 90deg. with each other in order to 
equalise the torque. The second compressor was built to be driven by a 
150 н.р. electric motor, the armature of which is mounted directly on the 
compressor shaft. The air cylinders of this machine are 18in. and 11іп. 
diameter respectively, with a common stroke of 24in., the entire outfit 
operating at.a speed of 120 revs. per min., and giving a displacement of 
about 850 cubic ft. per minute against 1001Ь. air pressure. The frame 
construction is of the standard rolling-mill type, the motor being placed 
directly between the frames. 

Electrical Exhibition, 1905.—A preliminary prospectus is 
available of the Electrical Exhibition to be held at Olympia, 
London, from Sept. 25 to Oct. 21 inclusive. The prospectus points 
out that it is 13 years since an electrical exhibition on a large and 
comprehensive scale was held in this country, and expresses the 
intention of the organisers of the exhibition to make it as complete 
as possible in view of the vast strides which have been mado in the 
industrial and domestic applications of electricity during this long 
interval of time. The general rules and conditions governing the 
exhibits are now ready, and copies can be obtained from the 
organising managers, Messrs. F. W. Bridges and G. D. Smith, 
Balfour House, Finsbury-pavement, London, E. G. 

At Tuesday's meeting of Hammersmith Borough Conneil the 
Lighting committee stated that a provisional agreement had been 
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made with the National Electrical. Manufacturers’ Association for 
the supply of electric current to Olympia during the Electrical 
Exhibition from Sept. 25 to Oct. 21 on the following terms :— 
(1) The Council to supply both conunuous and alternaung current as 
uired up to the equivalent of 60,000 & c.p. lamps at lid. per unit: (3) 
a charge of 10s. Gd. to be made for eonmection and meter мге to each 
stand requiring 20 lamps or less and 21« for each stand of larger require 
menta: X if the cost of distribution of current is les: than , d. per anit, 
such saving to be equally divided between the Boroagh Coancil and the 
Asawiation: (4 a ded of £500 to be paid to the Council by the 
Association when the Counc! commences the outlay for distribaung 
inside Olympia ; (У) the Council to show Ше amount of current used by 
each exhibitor but to render the accounts to the Executive committee of 
the Association, who hold themselves responsible for the whole supply. 


Blectricity in Mining. - At a recent meeting of the Kalaghat 
Gold Mining Co. Mr. John Taylor said the company had expended 
£13,336 on buildings, plant and machinery account, including eo 
of an electrical pumping рам. A 150 n.r. electricallx-drixen air 
compressor had been erected at one of the shafts. 


Brhibitions. Reading Electric Supply Co. are organising an elec 
trical exhibition. The exhibition is to be opened on Monday and 
will remain open until Satuniay evening (April 29. 

Lotghborongh Corporation organised an electrical exhibition which 
was formally opened on Monday by the chairman of the Electneits 
committee (Ald. А. A Rumpus) and closed vesterday | Thursday). 

Amongst the exhibitors were W T. Henley's Co.. Babcock & Wilcox. 
the Kleeitie  Ondoance Accessories Co., the Electrical Trades Supply 

(Utd. Gent & Hurley. Gimson & Со, Brash Co, Clemerson & Со. the 
Linalite Co.. Cartwright & Warner, Herbert Morris & Bastert. and the 
Corporation 5 Most of the organising work was 
done b. the borough озса! engineer (Mr. W. H. Allen). 


Bxteasien of American Works. The directors 
of the Alhs-Chalmers Co. (Milwaukee, Wis.) have decided to make 
an immediate expenditure of $3,000,000 on the extension of their 
works for manufacturing clectmeal machinery of the largest type 
Ах well as steam and hvdrauhe turbines and gas engines. The 
ctectrical department at Milwaukee will be operated in connection 
with the hig plant of the Bullock Electric Co., Cincinnati, which is 
owned by the. Allis. Chalmers Co. 

Fare. — A fire occurred on Tuesday оп the premises of the Morlev 
Uleineal Euaineering C. Stanningley, Leeds. The works build- 
num were erected only about a War ago, when the company moved 
fran Mores. The fire was discovered а little before seven o'clock 
by tuo men whe were emploved in the electrical shop. The premises 
Were serous) damaged, the patterns and drawings were destroved, 
and the stock af finished moters and dynamas was aso inlured. 
і he works emploved some MX men and apprentices. 

Halifax The tratie receipts. of the tamam for the усаг 
embed March Kl amounted to £74,019. Та. IAL, Verna 10b. per 
mile mu, against £68,208. Ge Xd, and 11-09. in previous vear. The 
Мам af route now open is Оф nules, agains: ХХ nales The Tram. 
wars Quumittes have decided to complete the construction of the 
tramway from the due boundary to West Vale. 


Haydeck. The Council have asked Wigan Corporation. to state 
their terius for supplinz electricity in balk to Haydock. 

Heddersfield. -Tie cross income of the tramways department for 
the wear ended March Il was 208.98). including 8. 2 1. lè ИМ. 
fiw; passenger fares and Al. Че, d. iron hanian. 

Working pense were !. * IAN. Nene gross sirplus 
EMSAN IN Sd. Interest and redemption af ded: charges amount to 
£325,548, IA Hd., leaving £11 510. à& 44 зо meet dere ai 5 per 
ut which, on a capital oniar x Lelee absorbs Li? 01А Os the 
wears working there is in this way a denal of tW & 4d. whch. 
added to the Cebit balance fram preocgs vear af £4:61 15 8d. makes a 
total dei to date A. tl li we understand. proposal to lax 
а rate in ant 5, d. 00 wipe o Qus ad erm balance la 1444 the rate 
W an was d amd in DAS 14. 

(Gendea'.—The Coum! have decided to erect ar 
lampe for hehung the Ishncton сле af Meni umes mad al an 
estimaral ext of £X 

On Priday the Cousel approved the ces esunate of the 
eheoimeal enger (Mr. X. Сау for үл me hanical Stakers, 
Ke. u me (lord. Works NX tues hanucal aoan Kl. NU. 
Nn МДАА ОПА, Aes for Age. ERU., ase Overhead фес. 
Minken apake af hec MU tons af ПАП coal rlan, eoa 
nd OO VOT, GA ono AAKS. EXAM. Labour 
We nen wal eIYN EOD. LRU, deja CA. A 

Wirkintillech. Toc Coca] have dardai to rae wh an 
те Sine hee aban esignáAled & An. Mains ane 
tM wd oo a роп aine honc al the cgi 

Lambeth iendea о. Teorin tas the Como dec ded anon 
Nieren nani do ube pooposad Norma игала Аду 
T Ма ет ‚ Ways UM Seas POW ETS POETRY ts hr and 
Vanda Oaea Cann een ре undertake. Ми 
MD OY UM Rosari vv dS сше TY Se t. d of 
мї „renne Мез] эс 3 

Mi mn thar . WO е тг талу M. he woth. 
rr. . А М br mes sed А wold he aboard to male 
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ratepayers give £25,000 towards coat of :treet widenings when the com. 
pany was willing to do all that was requircd for nothing. The motion 
was carried by 36 votes to 25. 

A further resolution was carried that the company be bound to observe 
the L.C C. rates of pay and hours of labour for all employes. 

In view of the possibility of the company's bill not passing. Mr. 
Bristow moved that the £25,000 asked by the I. . C. for street widenings 
һе ;ranted. Thi- re-5lut:on was then carried by a majority of one. 

Leeds. For the year ended March last the receipts of the tram- 
wavs department were £205,000, an increase of £17,000 over the 
previous wear. The net profit will amount to about £56,000. 
£6.41) more than was estimated has been spent on renewals and 
maintenance of perinanent way. 


Lenden County Oeumcil. Ai Tuesday's meeting a loan o 
£8.40) was made to Woolwich Council for the ettension of the 
Council's electric lighting scheme for the Shooter's Hill and Eltham 
districts. 

bares on Lute Ratheays.—The Fire Brigade committee reported that it 
had been arranged that the Board of Trade should call upon promoters 
of tube railways to furni-h the Council. with plans of railways and 
stations showing the fire hydrants and other tire appliances proposed to 
be provided. The chief officer would then report, and the decision and 
any suggestions would be commanicated to the Board of Trade. 

Tromadys,~ The Highways committee report-d that they would shortly 
~ubmit proposals fur the construction of trainways in South London and 
Hammersmith of а total length of 234 miles of single line, and it was 
now recommended that the Board of Trade be asked to approve of the 
underground conduit system for thes lines. Agreed to. 

It was recommended Ьу the Highways committee that £5,513 be 
expended in the construction of a line, to be worked on the overhead 
trolley w tem. on the Archway road, Highgate, to be leased to the Metro. 
poutan Fleetric Tramways l. td.). with the consent of the Middlesex 
County Council, for three vear«, at rents of £1.500 for the first yenr. 
£2,000 for the second, and £2,500 for the third year. — Consideration 
por tponed in accordance with standing orders. 


Manchester. The Tramways committee estimate that their 
income for 1905-6 will be, from traffic revenue, £645,250, and from 
miscellaneous revenue, including Salford s user of lines, renta, &c., 
£4.552, total £649,802, against £035,775, the actual income for the 
vear just ended. After meeting expenditure this vear a balance, it 
is expected, will remain of £206,122, of which £49,560 will go for 
interest on loans. E. W. 795 for sinking fund and instalment of loans, 
£253,200 for renewals and реппапем way, and. 414.5 0 for depre- 
ciation. leaving available for City Fund £46,000, and £4,042 in 
respect of the infirmary purchase. Last vear the committee gave 
£51,000 to the City Fund, £46,000 coming out of profits and £5,000 
from contingent reserve fund. The parcels department has been 
left out of account in these estimates. On capital account the cour- 
unttee purpose spending £22,500 this vear ineluding £55,000 for 
cars and car equipments), against £40,277 last vear. 


tan Asylums Beard The Local Government Board 
have ben asked to sanction expenditure in connection with the 
installauen of tfire-alarmis at the Northern Hospital 


Municipal Telepheay.— Brighton Telephone committee have 
reported to the Council upon their correspondence with Мг. A. R. 
Bennett as to the terms upon which he is willing to continue to act 
as consulting engineer to the Corporation telephone undertaking. 

Subject to an arrangement as to his commission on works already 
executed, Mr. Kennett offered to act ceneraliy as consulting enyineer on 
payment br the Corporation of 75 guineas per annum as from April 1 last, 
de to visit. Kryhbton four times per annum, without charging for such 
vittis 12 atiend without additional payment auy en jiiry the Local 
Government board тау bold with reference to the appiication made by 
the Councii for sanction to a loan of £11,016. 11s. d., no commission to 
be pad in respect of works included in the said kan. The committe 
recommended that these terms be sgreed to. -ul;e-t to the arrangement 
being determinable by either party on three montis notice. and that the 
payment of £77. За. in respect of commission upon the increased estimate 
of the cost of the works in Hove be aiso approved. 

The Council sanctioned the new arrangement 

 Nicaragua.--ln 1:48 a contract was zen out for the construc- 

uon. equipment and working of electric tramways m the streets of 
Мапата. but owing to the unsatisfactory financial condition of the 
country the work has not vet been commenced. 

nere are in Nicaragua 2,530 miles of tele zraph hire. with 119 
сех, alse 7:8 unles ot telephones ecnnecting up 14 ciues. 

_Ossets.— Mr. Walter Emmott has been appointed. consulting 
eectncal engineer to the Council. 

Paddington Loadoa).—The Council were recommended on 
ТлөмїЇл\ to approve the agreement with the Merropaltan Electme 
Surpa Co. m mand tothe removal of the Aurheriey road generating 
Maen to take the ише suppi of cleetme:ty for the borough from 
its харап s works at Willesden. Particulars of the agreement 
were ven m our iSde of March 1) Auer discussion it was de- 
edel to meter the matier back with mstruchons to the committee 
io Маш the engineering and legal Айуу on the latter. 

Poplar Geadoa). The revenue of tie ct., undertaking for 
the Nest Quarter of this vear was K U.S. Les. ai 

The Lghure emnuttee mart that they have considered the sugres- 
ton af the boreagh elestiical engineer М: 4. H Boaden that a specal 
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tariff for light and power be offered to power consumers, and they ac- 
cordingly recommended that the following alternative tariffa for current 
for light and power be offered, viz.: To consumers entering into an 
agreement to take à maximum of not less than 100kw. £3 per kilowatt 
per annum of the maximum power supplied, and a further 8d. per unit for 
all units supplied, less 5 per cent. for cash in 14 days ; and, as an alterna- 
tive, and for any demand, a discount tariff as follows :—Up to 100,000 
units per annum 14d. per unit net, up to 200,000 units less 5 per cent., 
300,000 units less 10 per cent., 400,000 units less 15 per cent., 500,000 
units less 20 per cent. and over 500,000 units less 25 per cent. 

The report and recommendations were adopted, and a settlement was 
arrived at with the Hart Accumulator Co. for the termination of the 
exisiting contracts for the maintenance of the storage batteries, this work 
in future to be performed by the Council. 


Presentation.— Mr. E. Hatton, late tramway manager at Sal- 
ford, has been presented, on his departure for Newcastle-on-Tyne, 
with a gold watch by the motormen and conductors, a travel. 
ling kit bag by the overhead equipment staff, a Chippendale clock 
by the permanent way staff, a silver inkstand by the inspectors and 
a spirit cabinet by the office staff. i 


Purchase of the Telephones.—On Wednesday a deputation 
representing the Staff Transfer committee of the National Tele- 
phone Co. waited upon the Postmaster-General at the General Post 
Office, in connection with the projected transfer of the National 
Telephone undertaking to the Post Office. The deputation urged 


that the whole of the present telephone staff and operators should 


be taken over bodily bby the Post Office when the transfer takes 
place, and submitted that under the present agreement for the 
transfer all meinbers of the staft receiving a salary of £100 yearly 
and upwards, and who had contributed 24 per cent. of their salaries 
to the pension fund with a view to making provision for their old 
age, would be deprived of this advantage. The proceedings were 
private. but the Central News received Lord Stanley's sanction to 
publish the following account of the proceedings :—- 

An informal discussion took place, in the course of which the Post- 
master-General intimated that, although he could not promise any 
particular individual that he would be taken on the General Post Office 
staff. still, he could safely promise that the telephone staff collectively 
would be employed under the new conditions, As to pensions, Lord 
Stanley explained that the Government pensions could not commence 
until the telephone employés had actually joined the Post Office service; 
but, at the same time, those telephone employés taken over would not 
have to wait 10 years before the pension started, as was the case when 
the present Post Oftice employés entered the service. | ; 

It is announced that the Postmaster-General has consented to 
receiye a deputation of female telephone operators at an carly date 
to diseuss the situation created by the agreement for purchase by 
the Government of the National Telephone Co.'s undertaking. 
Guarantee of continuity of engagement, superannuation based upon 
whole period of service, and seniority qualification for promotion, 
arethe main points to be presented on behalf of the operators. 


Rating of Machinery.—A meeting of users of machinery in the 
Southwark and Bermondsey districts of London was held on 
Friday to consider the question of the rating of machinery by the 
local authorities. The ratable value represented at the meeting 
was over £200,000. Е i 

The Chairman (Mr. R. K. Bevixaton), said that they would all be glad 
to 1: агп whether the borough councils were legally entitled to assess them 
in respect of the machinery used in their businesses. They had also to 
consider the more, general question of the enormous 
expenditure and municipal borrowing. · | 

Mr. Апхого Goobwix, convener of the meeting, maintained that, in 
view of the Exemption Act of 1840, the local authorities were acting 
illegally in rating plant and machinery inside any premises. He urged 
that a test case be taken to the House of Lords. i 

It was ultimately decided that a committee be appointed to carefully 
consider the question and report to a subsequent meeting. Among the 
elected members of the committee was a representative of the City of 
London Electric Lighting Co., whose station is in Southwark. 


Shoreditch (London).— As it has been found impracticable to 
procure the proposed new generating plant in time to meet the next 
Christmas load, it has been decided to lay two additional trunk 
mains between the Whiston-street and Coronet-street stations at an 
estimated cost of £8,800. Three of the small Willans engines at 
Coronet-street аге being transferred to Whiston-street, and also a 
feed-water heater is to be erected at once in the boiler house at 
Whiston. street at an estimated cost of £500. Tenders are to be at 
once obtained for the supply of the cable and ducts and also quota- 
tions for the feed-water heater. 


South Africa. The * British and South African Export 
Gazette states that the following are duties charged under the 
South African Customs Union Tariff as the result of modifications 
made since the original publication of the tariff in August, 1908. :— 

Arc lamps 10 per cent. ad. val., electric batteries and electric wire 


24 per cent. ad val., fire alarm apparatus and parts and piping for electric 


wires £10 per £100. ; 
Extensions of the Johannesburg municipal electric tramway system 
are to be made over the properties of the Malvern Estates, the Witwaters- 


growth of local 


advertisement. 


rand Township, the Estate & Finance Corpn. and other companies, who 
will guarantee the cost of construction. | : 

A new 180 n r. boiler has been put down at the works of the Lourenco 
Marques Electric Light Co. 

Electric haulage is to be adopted at Daggafontein gold mine. | 

Durban Corporation will shortly order eleotricity prepayment meters ; 
King williamstown Council 50 meters and two transformers; Greytown 
Local Board an additional engine and dynamo; Pietermaritzburg Cor- 
poration 130 enclosed arc lamps; Kroonstadt Council electric pumping 
plant; and Prospect Hall Estate Co. (Umgeni) material for an electric 
tramway 9 miles in length. Durban Corporation will also probably 
place orders shortly for the extension of their electric tramways to Umgeni. 


Southampton.—The Electricity committee have referred to the 
borough treasurer and the borough electrical engineer certain repre- 
sentations of the Finance committee as to the desirability of fixing 
an amount for depreciation and obsolescence of plant, with power 
to act. | 

An unopposed inquiry was held last week into the application of 
the Corporation for sanction to borrow £6,950 for electric lighting 
extensions, including £6,800 excess expenditure on the new electri- 
city works, £520 for extension of mains and £130 for two 10-ton 


coal trucks. | 


Telegraph Lines across the Sahara.—It is reported that the 
Governor of the French Upper Senegal and Niger provinces has. 
arrived in Paris in order to (inter alia) complete the plans for con- 
structing a telegraph line to connect Algiers with Timbuctoo and 
Lake Chad. The line, which will cross the Sahara, is estimated to 
cost £240,000, and to take two years to complete. 


Walsall.— The Council last week authorise 1 the erection of a 
new sub- station at а cost of L, 350. f | 

Westminster (London).— To improve the ventilation of the city 
hall, a 15in. electrically-driven exhaust fan is to be provided. 

Blectro-athletics.— The London dis trict of the Electrical Trades’. 
Union have formed an athletic club, and is desirovs of arranging 


cricket matches with. clubs associated with electrical firms. Com- 
munications toMr. T. Grover, 108, Hall- road, Peckham, London, S. E. 
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TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price 158., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date, and the. Directorial Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro- Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pager. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (including 
the new Special Mining Rules.) 


TENDERS INVITED. 


London County Council invite tenders for the supply and erection: 
at its generating station (East Greenwich, S.E.) and maintenance 
for 10 years, of & battery of 280 accumulator cells having capacities 
of 645 ampere hours at a three-hour discharge rate and of 450 
ampere hours at a one-hour discharge rate. Specifications, &c., 
at the County Hall, Spring gardens, S.W. ‘Tenders, addressed to 
the Clerk to tle County Council at the County Hall, Spring-gardens, 
S.W., by 10 am., May 16. Further particulars are given in an 


— 1 


London County Council invites tenders for the road work, plate- 


laying and paving, &c., required for the construction, for electric 


traction on the overhead trolley system, of about NA a mile of 
single track of authorised tramway between the Archway Tavern 
and Highgate Archway, in Islington. Tenders by 10 am. May 8. 


— =ош. — 
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London County Council also invite tenders by 10 а.ш. May 16, 
for the manufacture and delivery of 750,000 stoneware ducts for 
electric cables. 


London Connty Council also invite tenders by 10 a.m. May 16 
for supply and erection of three 10-ton overhead travelling hand 
cranes at Streatham, Battersea and Wandsworth sub-stations. 


Fulham (London) Borough Council invite tenders for supply and 
erection of condenscr piping, sump and river work, steel roof and 
bunker work, and coal conveying apparatus. Specifications, &c., from 
the borough electrical and consulting engineer, Mr. Arthur J. Fuller. 
Tenders to the town clerk (Mr. R. M. Prescott), Town Hall, Fulham, 
S.W., by noon 3rd prox. | Sec also an advertisement, 


Huddersjield Corporation invite tenders for the provision and 
erection of ash-elevating plant and storage tank, also slack-clevating 
and conveying arrangements for feeding 11 Lancashire boilers, an 
for excavation and masons’ work. Specifications, &c., from the 
borough electrical engineer (Mr. A. B. Mountain), St. Andrew's- 
road, Huddersfield. Tenders to the town clerk (Mr. J. Henry Field), 
Town Hall, Huddersfield, by May 8. See also advertisement. 


Irvine Corporation invite tenders for supply and erection of (1) 
buildings; (2) power-house plant (suction-gas plant, gas engines and 
generators, balancers and boosters, battery of accumulators, switch- 
board and crane) ; (3) mains (cable trenches, &c., converting street 
lamps, meters). Specifications, &c., can be seen at the offices of the 
consulting engineers (Messrs. Kirkland and Capper). 17, Victoria- 
street, Westminster, London, S.W.. and at the Conneil Chanibers, 
Irvine, and ean be obtained from the town clerk (Mr. James Dickie) 
after 24th inst. Tenders to Mr. Dickie on or before Мау 15. Further 
particulars are given in an advertisement. 


The magistrates of the city of Utrecht invite tenders for supply 
and erection of the complete overhead line work for the city tram- 
ways, consisting of standards, trolley wires, span wire, insulators, 
boxes, and other accessories, Sealed tenders (on prescribed forms), 
addressed to the Magistrates, must be in before May 6. Specifica- 
tions, &e., from the Town Clerk's office, Town Hall, Utrecht, on 
payment of 4s. 2d. See also an advertisement. 


Cork Electric Tramways anl Lighting Co., Cork, invite tenders 
for white-wood casing and cappings. See also an advertisement. 


Wimbledon District Council invite tenders for supply and erection 
of a 1,000kw. steam-driven turbo-alternator, with condensing plant, 
high-tension switchboard and pipe work, and are prepared to accept one 
tender for whole of work. Tenders to the offices of the chief clectrical 
engineer (Mr. H. Tomlinson-Lec), addressed to chairman of the 
Electric Lighting committee, Durnsford.road, Wimbledon, before 
noon 28th inst. 


7lasgow Corporation invite tenders for 1,000kw. motor genera- 
tors, switchgear, condensing and coal conveving plant, and feed 
pumps. Specifications, &c., from the chief electrical engineer (Mr. 
W. W. Lackie), 75, Waterloo-street, Glasgow. Tenders to Mr. John 
Dowers, town clerk, by May 2. 


Edinburgh Corporation invite tenders for supply and erection of 
water tube boilers at the M‘Donald-road electricity works. Tenders 
to the town clerk (Mr. Thomas Hunter), City Chambers, Edinburgh, 
by May 8. 

Wallasey District Council require tenders for twelve months’ 
supply of stores for their Ferries department, including electric 
globes and carbons, lamps, iron, steel, tubing, engineers“ stores, ќе. 
Tenders by 10 a.m. May 8. 


Bristol Docks committee require tenders by 10 a.m. May 1 for 
supply (and maintenance for 12 months) of two clectric goods lifts 
and one electric passenger lift. 


Portsmouth Corporation require tenders by noon, May 1, for 
12 months' supply of various materials and stores for the tramways 
department. 


Bournemouth Corporation require tenders by noon 29th inst. for 
feeder cables, troughing, excavation, &c., for their Christchurch 
iramways extension. 

Bournemouth Corporation invite tenders by 29th inst. for electric 
cars. 


Walthamstow District Council invite tenders, by 5 p.m. 28th inst., 
for advertising on their electric tramcars. 


Bolton Electricity committee invite tenders, by noon of 27th inst., 


for 12 months' supply of materials and stores for the electricity 
department. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have accepted the tender of the General 
Electric Co. at £662 for the electric lamps required for the Council's 
фа 9 for ues ов the electric tramcars. 

e tender of Ward Bros. at £130 was iri i 
for Rotherhithe fire station. ВОЗРОС Ог вав апо оре 

Tenders were received for eight additional motor generators for Green- 
wich generating station and the sub-stations at Clapham and Streatham, 


and that] of Dick, Kerr & Co. at £14,747. 10s. was accepted. It wan 
stated that the tender of Bruce Peebles & Co. at £12,800 was not in 
acoordance with specification, and that the tender of the Electrical Co. 
at £14,364 was not ia order, as the form of tender was not tilled in nor 
drawings sent. 

The tender of the Western Electric Co. at £2,232. 4s. 9d. was accepted 
for low-tensicn 615les for Greenwich. Two lower tenders were received 
W. F. Dennis & Со, at £2,151. Зв. 6d. and Johnson l Phillips at 
£2,214. 135. 1d.). In the first case, however, it was proposed to sublet 
the work, but the committee were of opinion that the cost of inspection 
would counter-balance the difference in the tender. The second tender 
was not in accordance with the specification. 

The tender of Conduits & Fittings (Ltd.) at £1,407 was accepted for 
general wiring material for the Greenwich station, with autbority t» sub- 
let a portion to J. E. Spagnoletti & Co. 


Hammersmith (London) Electricity committee have provisionally 
necepted the following tenders : 

Flues and forced.draught apparatus: J. Howden & C). £1,225 ‘saven 
tenders ranging from £1,228 to £1,548. 

Economiser: and settings: E. (rreen & Sons, t500 (nine tenders 
ranging from £500 to £1,245 . 

Pipes: Aiton & Co., £1,493 (14 complete tenders ranging from 
£1,324. 68. to £2,475, Lowest tender not in accordance with specitiza- 
cation as to time of delivery). 

High and low-pressure water valves: Aiton & Co. (763, 16s. (14 tenders 
ranging from £590 to £591. 11s. 6d.) 

T wo feed-water heaters: Worthington Pump Co., one Webster, £254; 
W. Boby, one Chevalet.Boby heater detartairirer, £213 (13 tenders rani- 
ing, for the two heaters, from £220 to 4075, 

Two feed. water pumps: G. J. Weir, £108 cach. 

Annual supply of are lamp accessories ; Universal Electrical Mfg €. 


Stoke Newington (London) Council has considered the following 
tenders : — 

Sub-atation Plant. 22 tenders were reccived, the six lowest being 
Brace Peebles & Co. Fuller Меп blec. Mig. 


(accepted 22, 88 С. .................. 42.0. 200 
Brit. Thomson - Houston Co. 2,064 , Frank Sater & (OOo. 1.9 
Ditto (alternative) ...... 2,121 General Electric Co. ...... 1.925 


Niwitchboards —19 tenders, the lowest five being 
Ferranti Limited (accepted | Foxcroft & Duncan. . £1,034 10 

at £1,070 10. £447 10 | Crompton & co 1,005 0 
Nalder Bros. & Thompson 1,124 10 | Elec.TradesSupply(Ltd. . 1,002 3 

The consulting engineers . Messrs. Talbot & Stevenson stated that 
the additions which increased the tender would be necessary to the other 
schemes and tenders. 

Storage battery.—-12 tenders, the lowest that of the Electrical Power 
Storage Co. at £998, 10s..with £68 for annnal maintenanc: ) being accepte J. 

Cables,—Nine tenders, the lowest (W. T. Henley’s Telegraph Works 
Co. at £10,133. 14s. 7d. and maintenance 14 per cent. per annum for 
four years after first year, maintenance during first year being free’ being 
accepted. 

The following contracts have been let in connection with the con- 
struction of the Johannesburg municipal electric tramways :— 

Jas. Watson & Co., 6! tons bar iron at £14 58. per ton (six tenders 
received) ; Bolckow, Vaughan & Co., 202 tons grooved rails and 600 pairs 
fish-plates; R. W. Blackwell & Co., 5,000 copper rail bonds; D. Stewart * 
Co., weighbridge of 160,000lb. capacity; Mather & Platt, motor-generators. 

Johannesburg Council have also confirmed the contracts recently allot: ed 
to the British Insulated « Helsby Cables for transformers, switch gear 
and pillars, and to John Hichen for a travelling crane. 


26 tenders were received by the Hoylake and West Kirby District 
Council for the supply of a 250kw. steam alternator. The tender 
has been awarded to the British Thoiison- Houston Co. at £1,407, 
with Browett engine. 


Southampton Council have accepted the tender of A. T. Wills & 
Co. for electric light fittings at the new pavilion at the Mousehole 
Isolation Hospital, and the out-bathing station at the West Quay 
at £67. 15s. 


Portsmouth Council have accepted the tender of the International 
Electric Co. for extension of the telephone switchboard at the 
municipal exchange at £1,327. 10s. 


In connection with the Dundee-Broughty Ferry tramway power 
station the contract for three Lancashire boilers has been let to 
Jas. Carmichael & Co., Dundee. 


Yarmouth Guardians have accepted the tender of Mr. W. Wade 
for wiring and bell fitting at the workhouse. 


Peterborough Council have accepted the tender of Lee & Hunt for 
workshop tools at the electricity works at £266. 4s. 


BUSINESS NOTICES. 


Ferranti Limited.—A circular has been issued relating to the 
scheme of reconstruction of Ferranti Limited, and the registration 
of the new company as from February 27 last. ‘The directors of 
of the new company are, as previously stated in The Electrician, 
Mr. A. W. Tait (chairman), Mr. A. Whittaker, Mr. J. M. Hender- 
son and Mr. S. Z. de Ferranti. The general manager is Mr. A. К, 
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Anderson, and the chief engineering staff comprises Mr. М. В. Field, 
Mr. W. Hamilton and Mr. C. C. Garrard, 

It is intimated that the business of the company will be confined to the 
manufacture of switch gears and accessories, transformers, instruments 
nnd meters, but arrangements have been made for dealing with the 
maintenance and repair of engines and alternators previously supplied 
by the old company. The various departments of the company's business 
have been entirely overhauled, and the fullest attention has been given 
to the standardisation of parts and transformers, and the design and 
standardised manufacture of switch gear, while in the meter department 
increased business has necessitated considerable enlargement in order 
that orders of any magnitude may be promptly handled. The directors 
ask that the liberal support given to the Ferranti company in past 
years may be continued, and express their absolute confidence that the 
productions of the company will reach the highest standard of excellence. 

Need's Electrical Co. have opened a branch for the North of 
England at 24, Charles-street, Bradford, where a large stock will be 
kept. Mr. Chas. Pullan has been appointed manager of tho branch. 


The address of Messrs. Sankey & Mair is No. 7 (and not No. 6, 
as stated in our last issue), Dean's-yard, Westminster, S.W. 


BANKRUPTCIES, LIQUIDATIONS, &c. . 


In connection with the liquidation of the Automatic Telephone 
Co. (1903), Ltd., there was an adjourned sitting on Monday for the 
examination of Mr. Max Margowski, but he failed to attend. 

The Official Receiver (Mr. Н, Brougham) said that as far as he was 
concerned he had practically concluded Margowski’s examination at the 
previous sitting. Mr. E. G. Festing stated he had acted as secretary of 
the company under the direction of Margowski. He recognised certain 
alterations in the share ledger of the old company as being in his hand. 
writing, but they were made under Margowski’s instructions. He had 
made aftidavits at the instance of Margowski, in the belief that they were 
perfectly correct. He bad acted throughout under the direction of Mar- 
gowski, and believed him to be a straightforward man. 

A receiving order has been made against Arthur Driffell Poulter 
electrical engineer, &c., late of Ewell-road, Surbiton, Surrey. 


Plant for Sale.—The Metropolitan Electric Supply Co. (Ltd.), 
16, Stratford-place, London, W., have for sale three Boby heater 
detartarisers. See an advertisement. 

Premises for Sale.—A freehold factory recently completed, with 
all the L.C.C. requirements, fireproof construction, electric lift, &c., 
and with buildings covering an aren of about 15,700ft., is advertised 
for sale in another column. 

Commodious warehouses in Belvedere-road, London, S.E., suit- 
able for engineering or motor works, &c., are advertised to be let 
(or sold). Particulars from Mr. T. R. Porter, 84, New Bridge. 
street, Е.С. 

„The Journal. —Part 171 of “ Тһе Journal of the Institution 
of Electrical Engineers" is now ready, price 5s. Particulars of 
contents are given in an advertisement. 

Stoking Tests.—Messrs. Ed. Bennis & Co., of Little Hulton, 
Bolton, have forwarded us particulars of some interesting tests 
carried out at the Babbington Coal Co.’s No. 8 Colliery, Tibshelf, 
Derbyshire, with a view to comparing hand firing with the Bennis 
stoker and self-cleaning compressed air furnace. Five sets of tests 
were made with as many different classes of fuel, the boiler in each 
case being of the Lancashire type. When fired by hand the grate 
area was BO sq. ft. and when fired by the Bennis stoker, 91 sq. ft. The 
average steam pressure throughout was 60lb. to the square inch, 
and the temperature of the feed water 180?F. 


A price list of a new type of small single-phase motors with slip- 
ring and squirrel-cage rotors has been issned by the Lahmeyer 
Electrical Co.. 109-111, New Oxford-street. London, W.C, These 
machines are all fitted with the company's improved patent ball- 
bearings, which effect considerable economy in oil consumption and 
frictional loss. The motors can be fixed in almost any. positian, and. 
are specially suitable for any place where space is a consideration. 

"The N. S. Electric Storage Co., of Horton Kirby, have ready a. 
new list of stationary, portable and ignition accumulators. 


“ Electric Measuring Instruments and Rheostats ” is the subject 
of a new list issued by Messrs, Isenthal & Co., of Mortimer-street, 
London, W. | 

. Veritys Limited are circulating an interesting description of the 
arc lighting of Dublin, which is claimed to be the largest arc light- 
ing contract ever executed. The number of lamps in use is 502, of 
the double-carbon open type. The contract included 407 new posts 
with brackets, and 81 new brackets provided on old posts. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from April 12 to April 18, with the 
ports of destination :— 

Africa—Alexandria, £61; Beira, £128 (telegraph material); Cape 
Town, £1,617 (telegraph material); Durban, £1,916 (including £1,392 
telegraph plant); East London, £112 (including £19 telegraph material) ; 
Suez, £58 (telegraph material). Argentina—Bucnos Ayres, £283 (includ- 
ing £310 telegraph material) Australasia — Adelaide, £188 ; Christchurch, 
£86 (telegraph material); Fremantle, £24; Hobart, £30; Melbourne, 
£466; Perth, £368; Sydney, £4,321 (including £102 telegraph material) ; 
Wellington, £77. Azores, £12. Belgium—Ostend, £86. Brazil—Rio 
Janeiro, £209 ; Santos, £71. Ceylon—Colombo, £172 (including £121 
telegraph material)  Chili—Valparaiso, £27. China—Shanghai, £153; 
Tientsin, £291.  France—Le Treport, £180; Paris, £19. Germany— 
Hamburg, £60 (telegraph material) Gibraltar, £20. Holland —Amster- 
dam, £141. Hong Kong, £147. India—Bombay, £615 (including £118 
telegraph material); Calcutta, £2,468 (including £1,135 telegraph 
material); Karachi, £94; Madras, £32. Japan—Kobe, £39; Yoko. 
hama, £926. Malta, £10. Mauritius, £9 (telegraph material). Philip- 
pines—Manila, £100. Portugal—Lisbon, £20. Russia—St. Petersburg, 
£935 (including £235 telegraph material). St. Helena—£28 (telegraph 
material). Siam—Bangkok, £15. Straits Settlements—Penang, £81; 
Singapore, £366 (including £15 telegraph material) © Siceden—Stock- 
holm, £202 (telegraph material) Total, £26,151, against £45,178 in the 
corresponding week last year (April 13 to 19). 


PATENT RECORD. 


l 


The following List of Applicati ona for Patents and Specifications published 
has been compiled for this Journal by Messrs. Mewnurn, Ernis & Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. | 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications are not open to public inspec- 
tion until after acceptance of Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete 
Specification accompanies application, an asterisk is affixed. 

Unless othericise stated, the application ix made in London. 

January 26, 1906. | 
1,528 А. M. Tarron. Birmingham. Controlling or/and supplying current 
on consumers’ premites during certain periods. | 
wan] 1,552 W. FAIRWEATHER (Diehl Mfg. Co., UI. S.). 


Kind of coal .......... Lom main Low main | Black shale į Black shale Black shale Electric fans.“ 
peas; smudge. peas. | smudge. chippings. 1,553 G. E gira ШЕ bygroscopic insu- 
Ku reete ES RE ют tion of conductor: і 
Напа |Bennis! Hand Bennis Hand Bennis Hand Bennis Hand | Bennie ' : А 

Date of trial (1905) .... Тап, 28 Pan. 25 Jan. 27 Jan.26 Jan. 30 Jan. 20 Jan. 81 Jan. 24 Jan. 23 5s h p 5 каиша 
Duration of trial (hours) 5 6 5 7 1 8 7 8 d 7 , Vu ec electric machines. 
Total water evap. . (b.) 24,100 86,900! 18,300 53,800! 33,500 55,100 19,500 50,000 8 34.000 „F 
Total coal consumed (Ib.) 3,920 4,446 2,430, 5,724 5,500 7,398 4,650 0,972 © 5115 1863 M оп 8 E gium.) Electri 
Lb. of water evaporated) 615 | 83 | T5 | 94 | 6'24, 745 42 717 2 | 6-65 , ee e 

per sp, of Fuel | | | D Е 1,585 О 1 (Dat 
Water evap. per hour as 5,125! 6,539 23,891, 8,166] 5,088 7,923 2,962 6,645 5,164 ^ i LE : As 

from andat 212°F (Ib.) | | | | | : е un е, et 1904, date of appli- 

| | . : ET ‚бэ 7. An; ЕР — : cation in Italy. ч 

pre rad Cat 212 P. 6˙54 | 8:82 T9? | : 10 6:63 T92 | 446 7:62 | © 1-07 1,589. UNION , ELEKTRICITATS - GESELLSCHAFT, 
Economical efficiency of .. 348% . 254°] .. 19:39 709% „5 i a Electric train lighting systema. (Date 

Bennis stoker & furnace: | | | : | 2 | “р 9 0 od ап. oe Сее ағар: 
Ext ^ os 6% .. 1098 Ие "m © TE cation in Germany. | 

6554 9 5 ii 67, | 109871 .. | 43 9% .. 14727 с | 1,592 ви Co. (G.E. Co, U.S.). Brush 
77 uu ciii неса JEN CER REN ck al | ASIE ere EN, NR oldera. i 
Not the least remarkable feature of these tests is the fact that with | 1,607 E. B. Crarr. Alarm fuse for telephone exchanges. (Date applied 


black shale chippings, which is considered useless for hand firing, 
6-651b. of water were evaporated per pound of fuel, a result almost 
equal to that obtained with low main smudge when hand fired. 
We are informed that the black shale chippings from this colliery 
18 still being thrown away, with the exception of that which is con- 
sumed by Bennis stokers. 

Catalogues, &c.— Messrs. J. H. Holmes & Co., of Newcastle-on- 
Tyne, have prepared a list of installations which have been carried 
out by the firm in textile mills, 


for Feb. 5, 1904, date of application in U.S.)* 
January 27, 1905. 
1,6687 J. I. Lawson. Edinburgh, Electromagnetic purifier for use in 
milling. | 
1,638 H. B. Stocks. Manchester. Party line system of telephones. 
1,658 E. Fexton. Electromagnetic switch for use with electric railways 
on the sectional conductor systems. 
1,670 B.T.-H. Co. (G.E. Co., U.S.). Alternatiog-current motors. 
1,677 J. M. WELLINGTON and W. F. DANELL. Arc lamps. 1 
1,681 MaRooNI's WIRELESS TELEGRAPH Co. and G. E, TURNBULL, In«ulators.* 
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1.710 C. J. Hal and F. J. Anson. 
1732 S. A. К. зеи and Е. Forp. 
vehicles. 
1.751 H. pe La VaLRTTE. Кес · ie ignition devices for exploon ensina, 
Inte apoliel for, Јаз. 28. 1921. date of application ia Fran .“ 
1,756 N. pg M. WaLsHaAM. Electric time switche. 
January 51, 1995. 
29.0824 04 J. H. Davizs and M. Biigpeyx. Mutual electrical control of 
oppositele-rotating members of turbines. (Date applied for, 


Dec. 30. 1904.) 
January 30, 1905. 
1.762 W. Parr. Birmingham. Electric lighting ens lamps. 
1.792 J. D. F. Axprews. Are lamps. 
J. DcLarr. C. Zevesay эпа L. Roemsrgrp. Ele tio-dypamic trac- 
tion evstems.* 
О. COWPER-COLIS. 


Leeds. Incandescent laii. 
Controller an brake for electric 


Liectrolytic production of sheets, tubes, «с. 
January 51. 1905. 
$ . Rosser. Birmingham. Enclosing calles, wires, &c.° 
FA ksTEIN and A.J. D.Kracse. Salford. Lampholdere. 
. Lynau. Apparatus for regulating variable ratio transformers. 
. LYpant. Controlling electrically driven cars. 
7. А. Beate. Telepbony.* 
B. Dawsox-Moray and J. F. Fitzsimexs. 
fog signalling. 
M. A. Copp. Contact-Lreakers of induction coils. 
F. E. Rissman, Electric railway system.“ 
Brush-holder for ау namo.electrie machines. * 
920 J. Brake. Laminated cores for dynamo electric machires.* 
921 J. Всвкк. Dynamv-electric machines.“ 
927 ВТ -H. Co. (G.E. Co., U. S.). Shaft bearings and supports. 
. GüsTHER,Jun. Liverpool. Suspension device for electric lamps.“ 
. Towxsaxp. Automatic block signalling for electric railwaye.° 
February 1, 1905. 
22,3264 04 P. M. Justice (Voltage Controller Co., U.S.) Controllers: for 
electric current (Date applied for, Oct. 17, 1904.)* 
22,326B,01 P. M. Justice (Voltage Controller Co., U. S.). Electricity 
transmission systems. (Date applied for, Oct. 17, 1904.)* 
1,966 J. W. AtLisox. Halifax. Flectrically-propelled road vehicles. 
1.968 F. G. biucaer Glasgow. An electric carrying lamp 
2,001 W. C. Woop and B. Ok STonD. Electro-degoasition of metals. 
2.003 C. O. Bastian aud G. CALVERT. Vapour lamps or enclosed arc lamps. 
2,012 G. M. Horny. Automatic fire alarme. 
2.014 A. J. Воот (J. B. Entz, U. S.). Electric distribution systema. ° 
2,015 I. €. BARKER and J. W. BuRLEIGH. Brush holdere. 
2,022 VICKERS, Sons & Maxim and R. F. Hate. Accumulat ers. 


SPECIFICATIONS PUBLISHED. 


М№отк, — All specifications can be obtained at the uniform price of Sd. each. 


1904. 

27.297 Gion. Lighting and extinguishing gas lampe by electricity. 

27,702 SIEMENS Scueckent-WFRKE, G.m.b.H. Winding asviehrenou- 
electric machines for producing variabie nuniber of poles in the 
proportion of 1 to 2 (Date applied for, Feb. 13, 1904. 

21,812 NEWTON (American Inventions Co.) Electric percussive 10014. 

28,458 HowonTH (Guest & Hills). Incandescent electric lamp. 

28,797 ANDERSON. Apparatus for indicating the number of a telephone 
subacriber. (Date applied for, March 30, 1904.) 

28,624 RmwmauLT. Electric lighting arrangements for internal combustion 
engines (Date applied for, Feb. 2, 1904.) 

28,875 Simmonps. Electric coupling for lamp fittings. 

29,001 Van AEzRsCHOT. Electric railway conduit eyatems. 

29.065 GerranD. Insulators and protective devices for overheal con- 
ductors. (Date applied for, April 14, 1904. 

29.004 GeRRanp, Safely devices for overhead conductora. (Date а plie! 
for, Aoril 14, 1904.) 

29,118 FarRBANKES. Insulators and supports therefor. 

29,142 Stone. Space telegrapby. (Date applied for, Feb. 23. 1904.) 

29,143 Stone. Space telegraphic receiving syateme. .Date applied for, 
Feb. 23, 1904.) 

29,144 STONE. Space telegraph systems. Date applied for, April 11. 1904.) 

23.397 8 (Bradshaw, Keough, Keough and Keough). Pendant electric 

ztures. 

29,429 Risse. Synchronising systems. 

29,538 BmwiLLER and WzIsENSALE. Electric circuit closer for fire alarms. 
(Date applied for, May 7, 1904.) 
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COMPANIES’ MEETINGS AND REPORTS. 


——— 


Cuba Submarine Telegraph Co. (Ltd.) 


The sixty-seventh ordinary general meeting was held on Wednesday, 
Mr. Cnanlks W. Panis presidin 


Run g. 

The SEC RETARY (Mr. James Scott) having read the notice convening 
the meeting and the auditors’ report, 

The CHAIRMAN said: Gentlemen, the report deals with an unfor- 
tunate half year, during which we were carrying on our business under 
considerable difficulties. You will remember that at our last half-yearly 
meeting I explained that the Cape Cruz-Santiago section of the Manzanillo 
and Santiago cable had been interrupted on June 14, when the great 
storm fell upon that part of the coast of Cuba, and that the new cable from 
Cienfuegos to Santiago, would not be laid till December or January. Our 
working cables were therefore somewhat limited, and our traffic had to be 


carried under unusual dificulties, I am, however, pleased to say that the 
resource ofourcompany were able to meet them. We: pared noe pence, and 
tonver hours had to be worked atthe tation, but the result has been more 
-atisfactory than might have been expected. Cable companics are naturally 
subject to these partial brenkdowns, and when they occur we fally appre. 
ciate the advantages of having as fur as possible duplicate lines and a 
goul reserve fund. The report gives you the important information that 
since the end of the year the new main cable from Cienfuegos to Santiago 
has been laid and the Cape Cruz Santiago ecction has been repaired, ғо 
that we have now returned to our normal position. The new cable is 
workin, wel!. and althouyb it is impossible to prophesy as to what may 
take place at the bottom of the sea, I believe we have done everythiny to 
ensure а rapid and safe conveyance of the trath: entrusted tous With 
revard to the accounts. Compared to the corresponding half-year froin 
July to December, 1:3, our trafic receipts show a considerable falling 
off. We then earned £16,205, and now we oniy show £11,045, but 
last year’s receipts protited considerably from our having had the 
temporary advantage of some of the French Company's trafic 
owing to their New York Hayti cable being broken; so that the 
difference was not due to any great falling off in the normal 
traffic, and in going back to the half vear ending Dec. 31, 1902, I 
tind the earnings for the «ix months were then £13695, or only som: 
41.751 above this half year a. Oar receipts from investments have been 
reduced owing to the calls we have had to make on the reserve fund. but 
altogether we have received. a pios income of £16514, and we 
had a balance of 44.047 brought forward. making £18,461 in all, which, 
after meeting our working expenses, will enable ua to pay the preference 
dividend at the rate of 10 per cent. per annum and to propose a 
dividend on the ordinary shares at the rate of pet cent., free of incom» 
tax. After making this distribution we shall have a balance of 13,00. to 
carry forward to the current half-year. The payments on account of the 
new cable and the cost of the attempted repairs to the Cape Cruz cable 
have been charged direct to the reserve fund, and we have also trans 
ferred from this account the £4,174 -pent upon repairing the cable- 
damaged during the Spanish-American War. and have placed the amount 
to à suspense account. We have further payments on account of the 
new cable and repairs to come into the present balf. year, amounting to 
some £15,000, which will also be charred to the reserve fund. The 
current expenses of the half year were unusually high on account of the 
special conditions under which we were working, but the-e will now return 
totheirordinary level. Owinztothe specialcircum-tancesitis uselessfor me 
to draw any comparison between onc half year and another. That would be 
only misleading. Unfortunately ourclaim againstthe American Government 
has made no progress, and l regret to inform you that the President of 
the Island of Cuba has decided again-t our claim for the subsidy due to 
us for the coast cables This i- an unexpected disappointment, as we 
believe our claim is perfectly just and clear. As mentioned in the report, 
we must now appeal to the Law Courts, end hope that the decision of the 
President will be reversed The prosperity of the island is great: a 
bountiful sugar crop is being gathered. and in many directions new indus. 
tries and developments аге being initiate . all these must add to car 
tra lie, and I hope when we next meet we -hall be able to lay before уоп 
а :atisfactory record of a busy half-year. 1 now propose the adoption of 
the report and accouats. 

Mr. GEORGE KEITH seconded the motion, which was carried unani- 
mously. The dividends having been approved, a cordial vote of thanks 
to the chairman and the directors was carricd and the proceedings 
te minated. 


BARCELONA TRAMWAYS СО (LTD.) - At the meeting on Monday, Mr. 
J. B. Concanon said the company's staff in Barcelona deserved eredit for 
keeping theexpensesconsiderably under what they werein the previous year, 
notwithstanding the increased mileage. The Ensanche line. for the first 
time since they had ele:tritied it. had not only paid the full interest on 
their large loan to that company, but there was a surplus on the working 
of nearly £700. Up to the end of March they had increased receipts оп 
the Barcelona system of £4,621 and on the Ensanche of £556. In the 
current year they would have to spend something like £5,000 on relaying 
a considerable portion of their line, which was originally laid with rails 
that were not meant for electric traction. Their concessions ran to 
varied dates, and they had made a proposition to Barcelona municipality, 
and they hoped to arrive at some conclusion, possibly within the next 
week or so, which he thought would be satisfactory both to the munici- 
pality and to themselves. 


BEYER, PEACOCK & CO. (LTD. --At the meeting last week Sir Vincent 
Caillard attributed the past year's unsatisfactory record to keen com- 
petition and trade depression. Replying to a question, the chairman said 
the question of combination among British locomotive makers Was а com- 
plicated matter and would have to be approached with great care. He 
questioned whether, if a combination were entered into with a view to 
keeping prices at a remunerative level, they would not be driving more 
trade than they could afford to lose into foreiga hands. The company 
had manufactared electrical engines and were prepared to take a share in 
the electrical business which was bound to come in the future. 


BRITISH ALUMINIUM OO. (LTD. —At the meeting on Tuesday Me. J. D. 
Bonner said they had a surplus available for distribution as dividends on 
al. classes of shares due to increased sales and reduction in cost of pro. 
duction. The protit for the year exceeded £55,400, compared with 
£34,143 in 1903, and he predicted that the protit for the current year 
would show an even greater increase, The demand for aluminium was 
growing, and necessitated the completion of the Loch Leven Power 
Works, of which the plans had been prepared. Th? company had a large 
and increasing business. and there was every indication that they would 
have а prosperous future. 
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CALCUTTA TRAMWAYS CO. (LTD.)—At the meeting last week Mr. 
E. C. Morgan said that the extension to power house, station plant and 
buildings had been mainly in connection with the further power which 
would be required for extensions in contemplation, and for duplicating 
certain portions of the machinery, The expenditure on cars and their 
electrical equipment was due to the large additions made to both the motor 
and trailer cars, rendered necessary by the rapid extension which had 
taken place in the traffic, and further expenditure on this account would 
shortly be needed. The proportion of expenses to income remain almost 
exactly the same as during 1908, about 50 percent. The number of addi- 
tional miles run was only about 80,000, but the running had been more 
scientifically adjusted, so that the earnings had increased by about 3d. 
per mile run. On the other hand, the running of frequent services at the 
busy bours had naturally required the employment of more motormen, 
conductors and other members of the staff, so that the expenses per car- 
mile were higher by 4d. per mile, the actual gain being 4d. per car-mile. 
Since the beginning of the year an agreement had been signed with 
Howrah municipality for the construction of a system of lines in that 
district. They were also just completing an agreement with Barnagore 
municipality to construct & line into that northern suburb, and negotia- 
поп DE well advanced for the extension to the south through Alipore 
to Behala. 


CITY OF SANTOS IMPROVEMENT CO. (LTD.)—In the report for 1904 
the directors state that the purchase of the tramways and electrical under. 
taking was completed on Feb. 21, 1904. The result of the 10 months’ 
working had realised the expectations of the directors. After paying 
debenture interest and preference dividend, a dividend of 7 per cent. on 
the ordinary shares is recommended. 


DEUTSCH-ATLANTISCHE TELEGRAPHEN-GESELLSCHAFT.— The direc- 
tors! report for 1904, to be presented at the meeting on May 1, states 
that, notwithstanding the first half of the yeat was somewhat unfavour- 
able, the total receipts for the year showed an increase, and this increase 
was especially noticeable towards the end of the year. The second section 
of the duplicate cable (between the Azores and New York) was successfully 
laid by the cs. Stephan in May, and the whole cable is now working 
satisfactorily. The company has acquired the undertaking of the Deutsche 
See Telegraphen-Gesellschaft which has gone into voluntary liquidation. 
The company received a subsidy from the Imperia] German Government 
cf 750,0C0m. (£37,500), of which 400,000m. was for partially meeting 
debenture interest and 150,000m. (£7,500) for maintaining duplicate cable. 
For 1905 the subsidy will be 1,620,000m. (£81,000), of which 800,000m. 
(£40,000) will be apportioned to meet interest and 300, 000m. (£15,000) 
for maintenance of duplicate cable. The Norddeutsche See Kabelwerke 
(balf cf whose capital the company holds) was well employed in cable 
contract work during the year and has paid a dividend of 8 per cent. 
After paying working expenses (575,449,72m., or £28,772) and interest 
and providing for redemption of debentures, depreciation, &c., the balance 
was 1,927,465.36m. (£96,378). А dividend of 6 per cent. is recom- 
mended, compared with 54 per cent. in 1903. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH OO. (LTD.) 
—The report of the directors for the half-year ended Dec. 31 last states 
that ‘the gross receipts have amounted to|£331,788. Os. 8d., against 
£265,259, 15s. 5d. for the corresponding half-year of 1903. The working 
expenses (including £35,471. 9s. for maintenance of cables) absorb 
£150,034. 17s. 7d., against £142,419. 1s. 10d., leaving £181,753. 3s. 1d. 
From this sum is deducted £2,793. 17s. 4d. for income tax and £12,018 
for interest on mortgage debenture stock, leaving as net profit for the half. 
year £166,911.58. 9d. Adding £110,269. 14s. 11d. brought forward from the 
previous half-year there is an available balance of £277,181. Os. 8d. One 
quarterly interim dividend of 1} per cent. has been paid for the half-year, 
and it is now proposed to distribute another of like amount on 4th prox. 
(making a total dividend of 5 per cent). It is also proposed to pay a bonus 
of 4s. per share (or 2 per cent.), making a total distribution of 7 per cent. 
for 1904. £120,000 has been transferred to general reserve and the 
balance of £22,181, Os. 8d. is carried forward. Since the close of the 
financial year the capital account has been increased by a further issue of 
£160,000 of 4 per cent. mortgage debenture stock, making the total issue 

.up to date £752,400. 

The meeting of the Pacific Cable Conference, which has been deferred 

from time to time, is now proposed to be held next month. 


KALGOORLIE ELECTRIC TRAMWAYS (LTD.)—At the meeting on Tues- 
day Mr. A. H. P. Stonebam said the result of the past year's work 
showed & most satisfactory profit, notwithstanding the disadvantages of 
a partly-developed traffic over a large part of their system. They were 
paying an exorbitant price for power, having at present to buy from the 
Kalgoorlie Electric Power Co. at 4d. per unit, but they were advised that 
they could generate power for 2d. per unit. They were paying over £16,000 
per annum for power. 4d. per unit was a reasonable rate to pay when 
they entered into the contract with the Power Co., because at that time 
water was very expensive, and the Power Co. went to enormous expense 
in erecting condensers. By erecting their own plant the company could 
get power a great deal cheaper than the Power Co. could afford to supply 
them. They saw no other course open except to erect their own power- 
house. They had no doubt as tothe future. The population was increasing 
annually. The miners were buying land on the tramway routes and 
bringing their wives and families from the other colonies. Kalgoorlie 
would always be the centre of supplies for the surrounding district, and 
before long, the Transcontinental Railway would be running through 
Kalgoorlie, making it one of the great cities of Westralia. | 

METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—At the meeting on: 
Friday Mr. E, Garcke said that during the past year the company had 
carried about 74 million passengers by their electric cars, the total 
number of passengers carried being about 174 millions. On the horse 


lines the average receipts were 10:8d. and on the electric lines about 
18:3d. per car-mile. The receipts per route-mile on the horse lines 
were about £8,000 per annum, and on the electric lines close upon 
£14,000. This was much better than they had originally estimated. 
They were busily engaged in completing the conversion of the remainder 
of the horse lines, and Middlesex County Council were constructing, and 
the ¿company were equipping, various light railway routes. It was 
hoped that about 44 miles of light railways would be open before 
Whitsuntide on what was known as the great north road from High- 
gate ра to Finchley. He referred to the agreement with the 
Council for linking up the company’s light railways with the North 
Metropolitan Tramways. They had been able to arrange with the 
Council that the construction of that piece of line should be leased to 
their company, so that they would be able to start electric cars at 
the point where the present horse lines terminated. Another impor- 
tant route which would be in operation before the summer was that 
leading direct to the Alexandra Palace. Two important arrangements 
had been effected with Wood Green and Edmonton local autho- 
rities for the extension of the company’s tenure until 1930. Referring 
to the proposal of the Highways committee of the London County 
Council to purchase the unexpired term of the lease held by the 
North Metropolitan Tramways Co., Mr. Garcke said their company was 
largely interested as shareholders in the North Metropolitan Co., but the 
matter had not as yet come officially before them. Practically it would 
anticipate the normal course of events, and if the lease were continued 
until 1910 they would continue to receive their dividends, but at the end 
of that time the company would receive a payment in respect to the sale 
of the horses and cars to the Council. The Harrow Road and Paddington 
Tramway Act of 1904 authorised the completion of the purchase of that 
undertaking and its conversion to electric traction. The directors were 
seriously contemplating the raising of additional capital for this conver- 
sion at an early date. Their investment in the North Metropolitan Elec- 
tric Power Supply Co. now amounted to about £228,000, and the direc- 
tors had no doubt whatever that that investment would prove as profitable 
to them, if not more so, as had the tramways and light railways, In 
connection with the various ambitious schemes for the supply of electrical 
power, their company, he was glad to say, was being recognised by the 
promoters of the Administrative County of London scheme. Their com- 
any were in a position to supply the local authorities with electricity in 
bulk at a low rate. They had two power houses—viz., at Brimsdown in 
the east and at Willesden in the western part of their area—both of which 
were joined and served by intermediate supply stations, so that the whole 
of the area, covering over 360 sq. miles, was well laid out by their gene- 
rating stations and mains for the distribution of electricity to local authori- 
ties and other bodies. They were already supplying all the power required 
for their tramways and light rail ways, and were supplying in bulk to Barnet 
and Hertford. During the past year arrangements had been made for supply- 
ing electricity in bulk to Stoke Newington, and negotiations were pend- 
ing with other local bodies with a view toa similar arrangement. Hitherto 
the company had confined itself to the supply of electricity in bulk in large 
quantities to retail suppliers, but the British Electric Traction Co., which 
had foreseen the scope for a profitable business in the supply of elec- 
tricity in that area, had formed a company to undertake the supply, under 
provisional orders, at Enfield, Barnet, Hertford and other places. They 
had thought it advisable to take over that concern as part of the organi- 
sation of their electrical power undertaking, arid also a small company 
which had been formed at St. Albans for supplying electric current. 


ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—The directors’ report 
for the year ended Dec. 31 last states that, including £1,737. 2s. 8d. 
brought forward and after deducting the interim dividends of 3 per cent. 
on preference and ordinary shares, &o., the amount to be dealt with is 
£12,421. 19s. 7d. The directors recommend payment of the balance divi- 
dend on the preference shares and a final dividend of 34 per cent. on the 
ordinary shares (tax free), making 64 per cent. for the year. £3,000 is 
transferred to reserve, leaving £1,721. 0s. 5d. to be carried forward. After 
reviewing the position of the subsidiary companies, the report states that 
the electrical business of the company has not been so satisfactory as in 
the previous year, but orders have been secured for completion during the 
current year, which will, it is expected, show & more favourable result. 


PETERBOROUGH ELECTRIC TRACTION CO. (LTD.)—The total revenue 
for 1904 amounted to £7,929. 19s. 4d., and the profit, after deducting all 
expenses, including interest, was £1,211. 19s. 4d. Capital expenditure 
during the year was £1,584. 5s. 8d., bringing the total to £62,290. 8s. 6d. 
Two additional cars have been purchased to provide for rush traffio on 
special occasions. The directors attribute the unsatisfactory result of 
the year's operations to trade depression, while the expenses, which cover 
а 12 months’ working, are necessarily higher during the second year 
of running, owing to increased charges for maintenance, &c. In November 
а parcels delivery business was started, with satisfactory results, The 
directors, who do not see any possibility of extending the light railways 
to the southern part of the city, are considering the advisability of insti- 
tuting services of motor omnibuses to serve the district and to act as 
feeders to the existing system. 


RAND CENTRAL ELECTRIC WORKS (LTD.)—The report of the direc- 
tors for the year ended Dec. 31 last states that the power supplied has 
yielded a revenue which exceeds that of the preceding year by £24,305, 
and, as a result, the working profit, before deducting the sum allocated 
to depreciation, amounts to £48,450, compared with £28,540 for 1903. 
The receipts from supply of power and rent of plant aggregated 
£94,818. 9s. 10d., against £70,513. 9s. 4d. Interest on deposits and profit 
on exchange, &c., have further increased the revenue by £1,361. 6s. 9d., 
bringing up the gross receipts for the year to £96,179. 16s. 7d. The 
gross profit was £48,450. 16s. 6d., and, after making provision for 
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£16,670. 118. Id. set aside for depreciation, there is a balance of 
£81,780. 5s. 5d., from which has to be deducted the balance *tanding to 
debis of profit and loss account as at end of 1903 of £11,947. 168. 4d., 
and £307, balance of royalty due to the Transvaal Government under the 
concession, leaving £19,525. 9s. 1d., out of which the directors recom- 
mend a dividend of 5 per cent. (less tax), carrying forward £4,525. 9s. 1d. 
The general mauager's report shows that the total power generated during 
the year was 10,266,410 kw.- hours, compared with 8,192,680 kw.-hours for 
the previous year, an increase of 2,078,730 kw.-hours, equivalent to about 
25 рег cent. The extension of the plant by a steam turbine of a capacity 
of 400kw. is now in progress, and the erection of the machinery is nearing 
completion, In view of the expansion of mining activity on the Rand and 
the increasing opportunities of the supply of electric energy by the com- 
pany, the prospects of the company appear to the directors to be very 
encouraging. 


READING ELECTRIC 8UPPLY CO. (LTD.) — At the meeting on Friday it 
was raported that the capital expenditure amounted on Dec. 31 to 
£131,257. 3s. 5d., and the issued capital was £120,000. Owing to unex- 
pected delay in delivery of new power gas plant, the directors did not 
find it necessary to raise further capital until last month, when they 
decided to issue and offer 4,800 of the remaining 6,000 shares to the 
existing shareholders. The total revenue for 1904 was £16,459. бз. 9d. 
Expenditure connected with generation and distribution, management 
expenses, and £2,100 written off to depreciation fund account amounted 
to £8,997. 6s. 10d., leaving a profit balance of £7,461. 19s. 11d. The 
directors have written off £800 balance of preliminary expenses account, 
and carried £700 to reserve. £5,978. 5s. is available for dividend, and the 
directors recommended a dividend of £5 per cent. (tax free) on the 
ordinary shares for the year 1904 requiring £5,937. 9s. 8d. The additional 
plant ordered in 1903 has not yet been completely delivered, but the 
directors expect the power gas plant and the new engines will, in the 
course of & few weeks, be in good working order, when the total capacity 
of the company’s generating plant wil be 2,675kw. At the end of the 
year there were 750 consumers (against 700 in 1903), representing an 
equivalent of 78,815 8 c.p. (against 70,297) connected. Since Dec. 31 the 
the total number of lamps added and applied for is 6,249, making a total 
of connections and applications of the equivalent of 85,104 8 c.p. lamps, 
in which is include the equivalent of 965 u.r. of electric motors. 


RIVER PLATE ELECTRICITY CO. (LTD.).-The net revenue for 1904, 
after providing for interest, writing off depreciations and balance of pre- 
liminary expenses, was £10,436. 9s. 9d. Adding £2,828. 13s. 11d. from 
last year, the available balance is £13,265. 3s. 8d. £6,000 is required for 
preference dividend, £4,000 is placed to a contingency fund, and the 
balance (£3,265. 3s. 8d.) is carried forward, the directors urging that, 
pending the reconstruction of the stations now in progreas, it is best that 
the resources of the company should be carefully husbanded rather than. 
pay a dividend on the ordinary shares. During the year the transfer of 
the company’s Buenos Aires property to the German Trans-Oceanic 
Electric Co. of Berlin has been completed. 


URBAN ELECTRIC SUPPLY CO. (LTD.)—At the recent mecting the 
directors’ report stated that the profits for 1904 amounted to 
£21,117. 4s. 11d., and deducting London expenses the balance profit 
was £14,201. 14s. 2d. The amount required to meet the 5 per cent. 
guaranteed dividends was £19,914. 1s. 9d., and the balance required 
(£5,712. 7s. 7d.) has been provided by Edmundson’s Electricity Corpn. 
under their contract. Under this contract provision for depreciation 
will commence after 1906. The working results for the first nine months 
of the year were satisfactory, but the progress for the last three months 
did not bear out the earlier promise. Newbury station, which was 
expected to have been opened in June last, was not opened until January, 
owing to unavoidable delay in connection with the water power. All.the 
company’s stations are now completed and running, and auy additional 
capital expenditure will only be for extensions required from time to time. 


WESTON-SUPER-MARE & DISTRICT ELEOTRIC SUPPLY CO. (LTD.) — 
Capital expenditure at Des. 311904, was £107,723. 95.3d. Thecredit balance 
for the year was £2,409. 178. 1d. from electric supply and £3,400. 6s. 8d. 
from traction. Administration aud general expenses came to £1,298. 83. Gd. 
With balance (£3,201. 2s. 24.) from 1903, the available balance was 
£7,766. 18s. 10d. -Interest absorbed £1,530. 33. 2d., £500 is transferxed 
to sredit of depreciation and reserve, and, after. payment of the preferenee 
dividend, a dividend of 4 per cant. is declared on the ordinary shares. 
The installations connected to the mains at Dec, 31, excluding tramways, 


———————- 


represented the equivalent of 16,370 8 c.p. lamps, an inerease of 30;per | 


cent. The directors are considering a scheme for laying down further 
mains throughout а thickly populated residential district where there is 
likely to be a profitable demand. The traffic receipts on the tramways 


amounted to £8,287. 10s. 9d., an increase of £528, 16s. 9d. compared with. 


the previous year. t 
WOKING BLEOTRIC SUPPLY CO. (LTD.)—At the meeting on Wednes- 
day the directors reported that the total revenue for 1904 was 
£10,856. 16s. 7d., expenditure £6,031 18s., leaving £4,324. 18s. 7d., to 
which is added £785. Os. 7d. from last year, making £5,109. 19s. 2d. 
After payment of interest and preference dividend the directors recom- 
mend a dividend of 5 per cent. on the ordinary shares, and the appro- 
priation of £1,000 to depreciation, leaving £715. 118. 10d. to be carried 
forward. During the year 123 new consumers were obíained. The 
expenditure on capital aecount on 31st Dec. amounted to £75,499 198. 
Further expenditure upon boiler power and other works will be required 
during the current year, The Board of Trade have granted the applica- 


tion for the extension of the company's area to Pyrford, Byfleet, Addle- | 


stone, Chertsey and Bisley, but the parish of Chobham has been excluded. 


WYCOMBE (BOROUGH) ELECTRIC LIGHT & POWER CO. 'LTD.) —During 
1904 the connections have increased from 31,930 8 с.р. to 37,383 8 c.p., 
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an inorease of 5,458. The divisible profitiwas £3,454. 195 2d., and, after 
paying interest, the directors recommend a dividend of 4 per cent for the 
ear. £500 is placed to reserve for renewal of plant. Edmundson's 
lectricity Corpo. (Ltd.) have again waived their claim for a portion ot 
the interest on overdue accounts. 


NEW OOMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, ас. 


— — 


NEW COMPANIES. 


ADELAIDE ELECTRIC SUPPLY CO. LTD.) 4. 20%. — Ren. April 10, 
capital £300,000 in £5 shares (30,000 preference. to carry on in Austra- 
lasia and elsewhere the business of electrical and general enginecrs, elec- 
tricians, contractors, carriers of passengers and коо із, manufacturers of 
and dealers in railway, tramway, electric, magnetic and other apparatus, 
generators, accumulators. transmitters, users and suppliers of light, heat, 
sound and power by means of electricity or otherwise, constructors of 
cables, wires, lines, accumulators. lanipa and works, «с. First directors, 
J. B. Braithwaite, jun., A. F Farish and R. P. Sellon. 


INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD.) 834,233.) — lteg 
April 11, capital £600,000 in £5 shares, to carry on in India and else. 
bere the business ot electrical engineers, electricians, general enginecrs, 
contractors, manufacturers. constructors, dealers in electrical appliances, 
cables, lines, wires, accumulators. suppliers of electricity, tramway and 
railway proprietors, «с. First directors, А. P. Simpson, D. Cruick - 
shank, W. H. Cheetham and J. G. B. Stone. Reg. otlice, 20, St. Helens- 


place, London, E.C. 
STATUTORY RETURNS. 


ANGLO-AMERICAN TELEGRAPH CO. LTD. In return to Feb. 17 capital 
is given as £7,000,000 in £698,600 consolidated ordinary stock, £3,150.7C0 
preferred ordinary stock and £3,150,700 deferred ordinary stock. all of 
which has been taken up and paid for in full. No mortgages or charges. 

CHARING CRO68 (WEST EAD AWD CITY) ELECTRICITY SUPPLY CO. 
(LTD.) —Return to March 8 gives capital аз 42.100.000 in 130,000 
preference, 130,000 ordinary, O. 000 City Undertaking preference and 
80,000 City Undertaking ordinary shares of £5 each, of which 80,000 
preference, 80,000 ordinary, 30,000 C. ty Undertaking preference and 
70,000 City Undertaking ordinary have been taken up. £5 per share has 
been called up on 80, O00 preference, 80,000 ordinary and 80.000 City 
Undertaking preference shares and £1,200.000 has been received. 70,000 
City Undertaking ordinary are considered as fully paid. Mortgages and 
charges, £400,000 4 per cent. debenture stock and £400,000 5 per cent. 
City Undertaking bonds. 

CHELSEA ELECTRICITY SUPPLY CO. LTD.) Return to March & gives 
capital as £400,500 in 74.000 ordinary and 6,000 preference shares of. £5 
each and 500 founders’ siares of £1 cach, of which 11,136 ordinary, 
6,000 preference and 500 founders’ have been taken up. £5 per share has 
been called up on 37,770 ordinary and 6,000 preference and £218,850 has 
been received. £33,830 is considered as paid on 6,666 ordinary and 500 
founders’ shares. Mortgages and charges, £175,000 debenture stock and 
£300 buildings. 

ELECTRICAL TRADES SUPPLY (LTD. — Return to March 31 gives capital 
as £5,000 іп £1 sbares, of which 4,507 have been taken up and paid for 
in full. No mortgages or charges. 

HOVE ELECTRIC LIGHTING С). LTD.) —.\ccording to return to March 
30 capital is £100,000 in 20,000 shares of £5 each, of which 15,030 


have been taken up. £5 per share has been called up on 13,000, and 43 


per share on 2,000 shares, and £71,842 has been received, including 
£882 paid in advance of calls. Mortgages and charges, £44,600. 


HOWARD CONDUIT CO. LTD.) In return to April 13 capital is £20,000 


. in 19,000 ordinary and 1,000 deferred shares of £1 each, of which 1,007 


ordinary and 1,000 deferred have been taken up. £1 per share has been 
called up and paid on seven shares and remaining 2,000 are considered as 
fully paid. No mortgages or charges. 

NEWMARKET ELECTRIC LIGHT CO. LTD.) Return to April 3 gives 
capital as £30,000 in 3,000 shares of £10 each, of which 2.345 have been 
taken up. £23,450 has been received. Mortg iges and charges, £14,200, 


MORTGAGES AND CHARGES. 


INGLETON ELECTRIC LIGHTING & POWER CO. (LTD.) -£ i00 debentures, 
created Jan. 27, and dat:d April 4, 1905, charged on compara d under- 
taking and property, present and future, including uncalled capital, sub- 
ject to prior debentures for £3,200, have been filed. Holders, A. H. Daan 
and W. M. Harris, 

LLANRWST ELECTRICITY SUPPLY CO. (LTD.)—£4,400 debentures 
created March 29 and dated April 5, 1905, charged on the company’s 
property, present and future, including uncalled capital, have been 
registered. No trustecs. 

OLDHAM, ASHTON & HYDE ELECTRIC TRAM@AY (LTD. )—Issue on 
April 3 of £7,000 debentures, part of series created June 20, 1899, to 
secure not more than half subscribed capital for time being, charged on 
company's undertaking and property, present and future, including 
un alled capital. Trustees, Sir Chas. R. Wilson, G.C.M.G., C.B., and 
J. F. Nauheim. Previously issued of same series, £40,000). 

TONYREFAIL AND GILFACH GOCH ELECTRIC LIGHT СО, ‘LTD.)— 
Issue on April 8 of £835 debentures. part of series created Dec. 6th, 1904, 
to secure £1,500 charged on company s property, present and future, includ- 
ing uncalled capital, No trustees. Мо previous issue of same series, =; 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. WALLACE LAMP SYND. (LTD.)—Particulars of a series of debentures to 
| S 1 secure not more than £10,000, created by resolution of March 1, 1905, 
Week E Ine. AGGREGATE, charged on ccmpany’s undertaking and property, present and future, 
Line. ended 2 un rl I m c Re LEE NR RN, including uncalled capital, have been filed. No trustees, 
E (a) No. of Amount. 226 er 
weeks. _ Dee, (a) 
£ £ £ £ . 
Aberdeen Corporation ......| April r ит - «- 46 yv + б Es CITY NOTES. 
Ayr Carporadlan . . о. 15 2 T 35 | 48 | 13690 695 | 2 
Barnsley „ " i 161 n 1 i - 21s 7 26 MEMORANDA (April 19), —Bank rate 24 per cent, (since March 9, 1905). 
neg —— 2 „ „„ \ n 12 . — SH "1 99 58 8.271 T H * 755 Price of silver 264d. per 02. "Consols —90$ for money, 90 2 а 
Birkenhead . . . . .... „ 10 1,022 + 21 2. i for account; 23 per cent. annuities 898—897. Consols Pay Day, May 4. 
Birmingham Corporation... „ 15 868 | ° 99] 2 814 |+ 155 | Stocks and Shares Continuation Days, April 26 and May 10; Ticket Days, 
[iracundia аруу *. 288 17.1] 4 | 5852. |+, 299 April 27 and May 11; Pay Days, Àpril 28 and May 12; Miuing Share 
Blackpool Corporation.. , 13 420 ~ 112 2 888 |- “1,086 | Carry over Days, April 25 and May 9. 
ecce v eetwood...  , 15 221 | - 46 | 15 8,010 |- 661 ———— АРА 37 
1 St. Anne’ ; ve Ut 2-28 зум E ADELAIDE ELEOTRIC SUPPLY CO. (LTD.)— pplieations were invite 
. E 15 1 71 T 152 5 1875 m oat this week for 10,000 £5 6 per cent. cumulative preference shares. 
Bradford Corporation ...... . 15 | 8864| + 8083| 2 8,809 |- 541 AFRICAN DIRECT TELEGRAPH CO. (LTD.)—The fourteenth drawing 
Бои 7 a m T " 879 | - 2j. 8 I «d 9 246 | for payment of the 4 per cent. mortgage debentures (171) will take place 
Bristol Trams å Carriage... „ 14] £607 — "rof 10 | 45192 — B10 E проц gee 1 at the offices, Electra House, Finsbury-pavement, 
uenos Ayres grano. — a. ondon, E.C, 
Buenos AyresElec. Trams,.. Mar. 18 1,205 А 11 11,995 | r E + 
orc irai Apel T 93 | 29 | BRITISH COLUMBIA ELECTRIC RAILWAY CO.—An interim dividend 
„ . б. 16 07 - 18 «3 701 k 80 | has been declared on the deferred ordinary stock at the rate of 6 per cent. 
mur Corporation yf dci " д "gcn М 1а606,848 + Зз вве | Per annum for the half-year to Dec. 81. | 
Camborne- Bedra .. „ 17 | р 45 “3509 | 78 | CHILIAN ELECTRIC TRAMWAY AND LIGHT CQ. TD.) This company 
Cardiff Corporation . . . | en v^ - te i has received a telegram from Santiago advising that the profit of the 
Carlisle Tramways Co. ..... 379 | lighting department for March was $30,162 instead of $24,153. The total 


Chatham & Dist LR. si 15 profit, therefore, will be $104,176, instead of $98,166, as previously stated. 


| 
" | | 
„ 15 152 2| 15 20.224 
*City of Birm gh 'm Tram Со. „ 7 5,748 14 75,147 3,901 COVENTRY ELECTRIC TRAMWAYS CO.—The directors recommend a 
S Уаш туда . б tt 2 "s 19 ЫҢ. |^ 958! | dividend of 2 per cent. for the year. £500 is placed to reserve, The 
Cork Electric Trams Co, ..| , 13 | 43] - " 2| 45 6,127 |+ " тоу | decrease in earnings is entirely owing to loss of traffic and disorganisation 
Darwen we э. dE S “бк = КЕ. xs of the service caused by reconstruction of portion of the system, which is 
Devonport Trams. Р 7 — 1 - . . 
Dover Corporation. . .. 15 | 3837|- 4| 2 40 - 88 | now nearly completed : 
Dublin & Lucan Railway.. ,, 14 101 | - 1| 15 1,441 |— 4 INDIAN ELECTRICITY SUPPLY & TRACTION CO. (LTD.)— This company 
Dublin Southern Distriot..| „ 14 | 816 | + 115 60,080 + 959 | is inviting applications for 1,000 shares of £5 each and 125,000 6 per cent, 
Dun UM gums » 1| sme 4 ӘН | construction debenture stock at par 
Dudley—Stourbridge......... 5, 7) 819 354 14 | 10,585 + 7 par. | 
Dundee Co ation „ 3 s x «[26 13 + ү NATIONAL ELECTRIC CONSTRUCTION co. LTD. Mr L. B. Schlesinger 
Ham ouncli....... t...” 4 М; П be 1 1 i 
Gateshead & Dist. Trams. 7 892| — 97 14 12,087 |+ 199 | has been elected chai rman of the board of this company. A 
Glasgow Corporation.... | » 15) 15,064 | + 1,067 | #87 | 655,847 |+ 35,154 ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO, LTD.) The electricity 
VVT 121 | + 15 LOS + 159| sold by this company during the Ladyday quarter has been returned at 
Gravesend— Northfleet...... „ 7| fes 8 | °З 2,629 — 390 | 2,932,361 units, estimated to produce £34,085, against 2,330,724 units, 
Gt. Northern & City Aly. » 15 1.538 + 630 15 | 24,096 which produced £36,320, for the corresponding period of last year, 
Hater Corporation . "| eit MS) M| 880 + 1083] STOOK EXCHANGE NOTICES. The Stock Exchange committee have 
Hartlepool Tramways ...... PL WP APT dE 3,851 |- 70 | granted quotations to a further issue of 5,000 £10 fully-paid 6 per cent. 
Hudderafleld ...... ..... » 15 1,260) + 1298 2 2,798 |- 209 | cumulative preference shares of the British Electric Traction Co. (Ltd.) and 
Терлек hee п 15 3080; + 38 2 4019 |- 855 to 10,000 £5 per 5 cent. cumulative preference shares of the Folkestone 
Ilkeston Corporation........| „  ]? 1v | - 12| 2 223 59 | Electricity Supply Co. (Ltd.). 
Ipswich Corporation......... „ 15 395 | - 1 2 818 = — à — —— ———ͤ————ͤ ——— —i½.ũ2 = 
Keighley Conor | "|. 880 - 18 28 | мВ — 7 an COLONIAL AND FOREIGN INVESTMENTS. 
Kidderminster & District... „ 7| 101 - "e| ij eis: (S gd] 4 ES mi^ 
Kilmarnock ...... "PI uS | > 15 | 155 | vee ade | ons du — 75 Ж Price | 288 DIVI- | BUSINESS, 
Kirkcaldy Corporation... „ 12 201 | + 91 6 1240 + 29 4 | <9 NAME, Tues., ER DEND 46 Days TO 
Lanarkshire Trams Co... „„ 13 620 + 68 | 15 943 + 842 BRE April 18. ES! DUE. | APRIL 18, 
свец Р uice „ 15 5,442 + 317 8 19,5% + 115 A | á e= 
cester Corporation ..... „ 15 2,012 15 4 * — Ы eror e eem = 
eoo! 8 — * B | 10,991 ue 72 | 14 | 189,446 + 5,558 L WATO дЕ d High iy 
verpool Overhead Rly...| „ 16 5 - 96 617 — 3 . ae || g* 
«Тордо Ошу Council У ? un * aL AS || 5/0 tAnglo-Argentine Un ices... 81-88 516 З Ap, Ос +8 8j. 
LOWS Olti , epeetepnesés copus „ N 128 15| 15 1,828 t| 26 | Do. 57 Cum. Pref. ............ —6 48 4 E 6 5j: 
Maidstone Corporation » 18 107 39 4,588 at. 6 09 nt 6% Deb. Btocl| 140 —143 4 311| 2 g 
Manchester Corporation .. »" | 12,146 | + 1779 9 24,128 + 634 8t. 5 Auckland Elec, Trams 5% Deb. | 
Mersey Railway .............. a 10 ,080 | + 72 | 15 23,874 + 1,361 ч | P ͤ K 105 —167 | 114 4 æ 106 
MUNDI. аа, к 41 Wol~ “orl H 2.452 948 | 10 6% | Barcelora Ord, ........, 12 —19 2 6 2 - | o 
* Metropolitan Elec. Trams „ 7, 2,171 | + €45| 14 27,148 + 11,546] 10 5%, Do. БУ Cum. Pref, ........... * f)1—10 5 0 0 — е 
Middleton . . . , eee AE 808 | - 95 | 14 5,717 4 205 | Bt. Do. 44% Deb. Stock (red.) ... 96 —100 410 0 - — 
Musselburgh ........... ..... | ' 8 | " 100 5 Do. 6 per Cent. Debs, ........ | 99—102 418 1 ш: |ә 
Wolson анов „ 15 119 | + 16 8 854 |+ 32 t +» | Brisbane Electric Trams. dian 1-3 | | 
ewcastle-on-Tyne Согр.. y 5 9,559 | + 180 | 15 53,215 874 ES — 4% T 2 Ді аә 
Newport (Mon.) b.. ай 18 584 + 156 2 1,107 t 8 | 5 86 | Do. per Geni. Cum, Pref. ... 5 448 = | $T Es 
Northampton Corporation | „ 14 976 | + 216 9 748 |+ 892 | St 44%) Do. a Cent. Db. Prov. Cts. 94 —98 41110 m А | 
Oldbam, Ashton & Hyde..| „ 7 514 — 127 14 6,821 51 | St 8% | British Columbia Elec. Rlwy. * mes 
Oldham Corporation........ | » 16, 1,584 | H 854 8 5,009 .- 1,051 P 104 —107 612 2 =  |105j 
Perth (W. A.] Elec. Tram. „ 14 1,468 | + 184 | 15 21,48 |+ 1,45 | St. б Do. Pref. Ord. Stock eene | 100 —103 | 4 17 2 5 T 
Peterborough .................. : 7 1336.1. 80 14 1443 |- 158 105 Do. 57 Cum. TI: 2. 161—109 418 0 — 164511 
Ponts pridd Dist. Council . „ B 163 ; 2 870 К 4 d; | А per Cent. 1st Mort. Dbe. 1037—1057 4 7 9 18 .. 
Poole and District........... , 7 250 - 189| 14 8144 287 | 100 49% Do. Vancouver Power Debs. 99 —102 4 8 3 ee T 57 
Portsmouth Corporation... „„ 15 1.685 + 72 8,618 |+ 1,929 t| 2/6 (Buenos Ayres and Belgrano Ord. 3j1—:] 5 6 8 n t]: 8i; 
ОЙОН destens teo] 1651 — 17814 22,726 [+ 861 t| 8/0 t Do. 6 per Cent. A Cm. Pref 6 —5 5 3 6 — 518/ bys 
р | богрокайол........ 12 ha 1 НЫ t Do: A " Cent. Debs Т IIT 107 100 j її 3 — 1 82 | .. 
ochdale Corporation ..... „ 15 528 + 412! 3 1,166 850 | Bt. | „b per Cent. Debs. ............ — e NL. 
Rotherham Corporation. „ 13 391 - 1| 9 771 x 240 | Bt. 5% Do. 5% 9nd Deb. Btock Prov. 
thesay ................ "€ n 609 - 117 | 14 641 |- 84 : „ * (3 —106 4 15 8 = 
Salford Corporation ........ sai ‘i А Эр St. 5% | Buenos Ayres Elec. Trams (1901) | 
T "OBE .- 63 | - 15 14 768 l+ 125 | Won 7 Аулет esteecsssessssssss | DT —99 | 6 1 0 es | ba 
Sheffield Corporation » 16 4,549 + 157 8 14,205 |- 789 5% tCalcutta y MONATE "EGRE | —tà 414 2 а Sr 8i 
Southampton Corporation „ 12 | 89 — 70 2 1,168 |= 258 | 10 | Do. 44% Ist Deb. Stock (red... 106—108 4 8 4| w | T 
Bouthend Corporation. „ 12 954 | + 5 2 453 |. 119 ] 0/6 | Ca ectric Tram Shares.  1j—1 p$189 4| Е. 
Southport Tramways ..... 5 7 2600 — 188 14 3.284 984 | ве. 5% | Colombo Trams & Lig. 5% Ist Mt. | | 
B. Staffordshire Trams. „ 7 67|- 81| 14 | 95030 |- 788 т Гарадок „.| 103 —105 417 2 ù 
Stockport Corporation NT ; 58 à st. 5% | Madras Elec. Trams 5% Dew, Stk. 101 —108 417 8 SWIET ә |. тез 
Sunderland Corporation a : | f 100 54 | Montreal St. Ry. St'g 6% Mort 
wansea Trams à 7 | 477 | - 185! 14 | 6,497 (J 49 Debs. (1908) 1... 2.4... LOL 104 4 18 8 | = | 
Swindon .. . . . . .. » 1 1009 ... 12 811 100 49% | Do. Sterling 447 Debs. (1922). 1(3 —105 4 5 9 .. 
Taunton Tram. 33 | 60) - 42| 14 | 571 |- 96 | St. 5 Perth (W.A.) Elec, Trams. Ist Mt. 
er and District aW. “ee 19 197 | - 188| 14 | 2410 | 528 | OD. S... „ „ 105 108 4 1 6 „ (06 de 
e rams агага; T 12 | | 1 " | 
Wallasey District Council., 18 688 | з 86 «à 1502 H 77 | ELEGTRICITY SUPPLY. | | 
АНИ m5 48|- 88 15 6,682 | - 22 5 8/0 | Calcutta Electric Supply Ord. . 9 —$à 313 8  . 9; 9 
Warrington Corporation * ға ee | { ДЕ, в -+ | Elec. Ltg. & Trac. Co. cf Aust. | 
West Ham Corporation i. 49 1,093 + 402 2 2,280 |+ 789 | Nö, 24— 74 - " 
Weston-super-Mare ......... Е: 5 55 - 51 14 420 {+ 9 | gt. 5% Di OL Dell. io uL i sn 86 —91 6 9 11 «a 
Wigan Corporation ......... ы; Nn uos ДР ! 10 ·· | Havana Electricity Co. Shares.. 94—10} РР = 
Wolverhampton Corpn. »- 43 704 ＋ 186 2 1,28 |+ £00 1 Kalgoorlie Elec. Power & Lig. 
Wolverhampton District s.. , 7 855 | "92 184 | 14 4.770 E 94 | 696 Cum, Pref. SPHERE Ree eee eee eee eee {1—4 
Үўогсевќег.................. „ „ '7 279 - 97 | 14 8,560 [+ 724 112, Band Eleotrio .................. | 114—1 P 
Wrexham................ wee] ono 7... 98 |-- 47} 14 1 297 |- 69 100 44% Royal Elec., Montreal 4}% ist 
Yorkshire Woollen District ” T 612| - 198 14 . 7,943 . 629 | | ort. Deb...... pem]. 100—103 4 7 5 Ар, Oct 
(4) These comparisons are with the corresponding period last year. + Minus 8 days. * In calculating the yield, allowance has b ade for accrued interest but not 
& Flus? days, 4 Flus 8 days. ** Fortnight, * Partly electrical. ; Minus 2 DOE 2 redemption, Ы E Ex Dividend. 
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АРАП, 18 | NAME Arif | } Devineup | 29050 
t ril 18. Dun. 6 DAYS Te 
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„ F ̃ͤ ũ ũᷓręęrTg̃U—T— a ede ea — oe P Bourne * a 
ТКЖ roe PE eee wma „ 7 
9 — 101 сЕ a e. | Е oor cee cece 10$ 4 7 10 ee І oe "A 

10| é Do. [ишке d ава СШ ОО 175—164 | € 8 10 | Feb, Aug } 91 e. 4: Cent. 55 dT 11—13 |6 0 0 oo 10 | 103 
о о оа озса 10 —104 | 816 8 = ре d Boine oni] EL LE. à Power Bars Ke 1% | 41.8 4 a. Wa Ae 
British {гю Traction Ота PTT 106 —1 8 14 10 Jed, Aug ee ber 2 * t 6 18 ‘ | = 22 Е 
10 60 Do. 6 per Cent. eee 01—03 6 8 1 s gi: 9 b 5 Brompton & Keostagten E 2.8 9 à i" — м Ф 4 10 е 2 | 
ГУД Do. b per Cont. Сою, тта. 90000000000» 1 1 b 6 8 Fed, Aug 21 a 25 „ 4 с, E Р " ie é le 8 | Е ka | ae 
(| Do. 8 Бег Cent. sak Dev. Bac 5 —liz |$ 0 III пее l4 d tral Sap Cosy y Guar.Db.Stock Е 8 6 5 Ма, de ii 
4% | Central London tock....| 98 —109 4 12 0 *- rd cy) Sep Co. 105,814 1 11 
Bt| 44 Fo. 4 per Cent. Pref Stock ое —ə |4 5 1 June Deo | |. 1 Л rese cut Prat 11— 414 1 ә," “| : 
4 Do. Deferred Stock . 0 %%%. 101 —103 8 17 8 Е в. 4 Do. 4 eb. уе ре 8 &—5 4 0 0 Fob am ee z 
6% | По. F 14 3 = ете Undertaking c Om. N. f 4 4 3 A. 
2/8 | City of ре o eee 111 —118 4 10 9 = 1198 111 6 SER Do. à 5 { — 449: .. . 
4 Do. 4 Cent а ees Cm. Pri 11-65 1 оо - À і b базы бы. з. 521 | 4 110 - i 
1 City South London Rl еа өгөө, 99 —103 3 19 3 90 Li CES Bt. six | Do ra penri A ITA 1 ej | 4 6 8 March | и t 

| 6 Do. б per Cent. Porp. Pret (1601) _- ,Zi-u 5 1 1 web, Aug | 6H юле hy st: on Klectrio 2 "m 4 1 1 J Dee 
Ps Doc eM) ee e Еа ПВ S cii Аа at . De. Cent. Cum. Pred. .. Idle воо Ln ИТЕ 

| 6 Do. (1001. pores —1%1/4 2 8 ia с и: ix ase Conk Deb. Stock red.). | 1$3 —1f1 | 46 8 Jan. 7 

14 t Do. $ Cent. Perpetual Debs ..... —118 | 4 € 9 di de 1 Deb. Stock (red.) .. 1 818 8 Ja Dec n 
40 | Dubitn United Trams, (1806) L44., Ord. 107—109 | 318 8 | May, Хот) - 10 40 | County of London Elec Supply Ord. . relate ae eae 

Cent. Pre . Pref... - as 

VV 1t4—1¢ oe e| [в Do. PS 12 —11 = е 

EE TRE x PED zo [zz drm Bond ban msa Pav dme i T 21600 n 
TEL E ep one . e 1 iun „ зей иң 

ria € өөө» — id . r t C 5 = 

6 1 Do. per Cent, Pre 5 REN 20 Ms Bep] б 2 4% Ыы? Pist Deb. 2 Es os dol 21. | TE - | © i 
o 4 C „ eee 9 econ d = ee ; h .00000е == 7 й E ud . 

М fale of Per Coni, Debe 4 L. i 10: 19.4 3 1 Zan. Jul a 8 43% | Lof W. Nec. Lt.&Powerti; Db. BL (red.) 74-8 16 2 е | 123 

| «4 | Lo. 4 per Сеш. Deb. Btoc XPE| 9-81 (7:330 702777 | 0| 2 70 | Kensingto. & Kogtebdg.Urd / 101 —108 $ 9 1 = Bre e 

s Liverpool Overhead Railway or еви) „„ oe | ы вр быланы — Gt diim) E 
Do. Б рег Сеші. Pref : e| 010-51: 1313 0 web ug 5% & Коке. Со. а NottingHill 6—7 16 6 9 Јав, juyi | 
70 Do. 1 Cent. Deb. IITITTI $99250509600900009€ 10 —104 4 16 8 H Feb, Aug ее e. Co. Joint Station) 47; Deb. жк) = mE 
— London United Trama, 63 Cum, | 99 —101 | 819 3 Jan July! ß 8 ne London Klectrie Bupply Ord ) 10 -108 $18 b 
4X | Do. 4X let Mort. Deb. Frei. 11-10] 1413 0 7 1% „ PN vu | Do. 6 per Cent. Pref. | je 3 553 = , = 
-- | Mersey Сов. Ord. Stock .— . 9» —10 | 38 19 1 E UA EN Do. 4 per Cent. lat Mort. Deb. —À e Ses т So ow 
- | Bo. 8 per Cent. Porp. E 2 о оро Меера 8 1 Wi 819 1 мызавь. 
EM 20800 ==> ee z e u „+ 
об | Do. 7 re oui zo || e % De s per Cent. Com, Pret. ori! И 118 jm dup 100 19 
d um P ee s gh ie AM A] с % [lt | Do. M per Coat. Mrt Db. Beh (red ‘97 16, 1% Ja, De. : 
10100 Kew ош. iret. 6 Soe orks ie —1 d б ist 104 | . 10 7). Nencenio E Dat ice Lie. Ord 9 99 —101 ! i ү: i us 
о Dor f er Cent, Oum. Pret on Ord, ...... #—10 js òo y ees 3 Supply Ord. pal eM 12172 4 d 
P o 4 2299929595925 0 0 X ED d C Nur. Cum. Pref. ... "m Ы к POS 
9^ | Boutb $$ per Cent Deb: Btock ........ 105 —107 4 411 %% 4 3, Northern Coup tica kic Not „ ‘ H : Feb, Aog | 
е, MEE ыы оч. = - . 10 £b | Notting ВШ Eiecune рер! paio! 114157 з? з lier 8e 
a „ 4% Deb. Stock (100% 0000 өөө cen 2006 os as 7 47 ik T bids -1 1 Ыз as 
95 Undergrdond Blee | 1 CA ot Lond = : i 05 кр cs 5| 4,6 | 9200 4. кей D ED. 2401 | i Y $ CES 
| 94% | Waterloo and City Ord. ....... don 004-1003 4 19. 6 7 lei so |^ 5 4% | Do. 6% Ded. toe ш.м. (4-6) 1 10 0 March : 
By On| PAAA A E асре | . Dm Ceat b ic ак : 
~ per cee kg cM 0 Feb, A 
4X |< исар Direct Tel. 4 Mri ad| MS, | Do. si per Cent. Deb. Biock (red.) .— Hw ace "ia ode oo 
=. | Amazon 8 Deb. (red.) | 99 —102 | 4 0 © Јар July 6} 4/0 вро P en Cant. Deb. Stock (гей)... 96 —100 | 8 10 0 Feb, Aug | a 
SEN indicere cc. %%% оа О Ja, Deo | «> F 5 2 

• 0000002000009 „„ E 2 ее É еә 25 п п е M 8 y Ord. x b n Е = 
80% po: 555 FF ine e | : 415 — 1 8 % | Tm m иса Lt. & а Ord. 3 -i [41€ 8 = oo . 
& Dos, Deere <=») d . PM AEN т 841; | Do. 4 шї Db. Btk. Prv.Cia.(rd.&ooa.) 101 [410 8 Se Ws we 

10 b Ouba bubmarine — Mo S 4 1 8 Ju 70 98 i 5| 26 | Urban Electric Supply әт оов.) j 105 —15.4 € 0 - p 355 x. 
10/0 | Do. Preference 10 per Gent. .. . 511 1 Feb, Aog | - | i 6 26 | Do. 17 Com. Pref. 3 бу, 410 0 Н 
2/0 | Direct Spanish Ord....... онно. 166—174 | 816 8 | Feb, A ! .. St. 4%] Do. 44 1 Mort. Deb. ә —6) 415 B - А 

Do. 10 per Cent. Qum. Pref. 090000000099 38 6 11 9 Arch. O - os 6 7/9 W 565455 ооао о 104 —1t6 | = ee А 51 ы 
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AT the Institution of Electrical Engineers last night it was 
announced that the following Council had been nominated for 


office during the session 1905-6. 


President. 
*Mr. Joun Gavey, C.B, 
Vice-Presidents. 

*Dr. R. T. Glazebrook, F.R.S. Mr. W. H. Patchell. 
*Mr. J. E. Kingsbury. Mr. W. M. Mordey. 
Members of Council. s 
Mr. J. 8. Highfield. 

Mr. H. Hirst. 

*Mr. Walter Judd. 
| *Мт. Gisbert Kapp. 


Mr. T. О. Callender. 
*Mr. W. A. Chamen. 
*Mr. W. Duddell. 

Col. Н. C. L. Holden, R.A., F. R. S. 


Mr. 8. Z. de Ferranti. Mr. C. H. Merz. 
Mr. F. Gill. Mr. C. P. Sparks. 
Mr. G. Marconi. 


Mr. F. E. Gripper. 
| *Mr. С. Н. Wordingham. 


Associate Members of Council. 
*Mr. Albert Campbell. Mr. T. Mather, F.R.S. Mr. A. J. Walter. 


The names marked with an asterisk are those of gentlemen nominated 
to fill the vacancies in the Council in accordance with article 45 of the 
Articles of Association. 

All the honorary officers being eligible, are nominated for re-election. 


In accordance with the Articles of Association, if no 
further nominations are received before next Thursday the 
above Council will be considered duly elected. 


, WE have frequently had cause to regret the inaccuracy of 
reports concerning wireless telegraphy, and records from the 
other side of the Atlantic are especially troublesome in this. 
respect. There is no doubt that a judge of the United States 
Circuit Court has “ handed down” an “ opinion " in the action 
for infringement brought by the Marconi Wireless Telegraph 
Co. of America against the De Forest Wireless Telegraph Co.; 
we are even informed on most reliable authority that this opinion 
fills 44 type-written pages ; but until the receipt of the next 
American mail we. are unable to state with absolute certainty 
the decision that has been arrived at. On the one hand, 
advices huve been published, with the active or passive support 
of the Marconi Company in this country, to the effect that the 
Marconi Company has won its case so absolutely that, if the 
decision is upheld in the Supreme Court of the United States, 
and if similar decisions are given in other. countries, this com- 
pany will hold the world's monopoly of wireless telegraphy. 
On the other hand, we have received the following cablegram 
from the De Forest Company :—“ Substantial victory for the 
art. MARCONI loses broad claims. DE FOREST system not 


1” 


affected. Spread this news 


WE have been fortunate enough, however, to obtain inde- 
pendent information by.cable from another source, and, while 
we cannot guarantee that it is accurate in every particular, 
we believe that the report given on another page of this issue 
is substantially correct. It appears that the Court has not 
upheld the two broad claims of the Marconi patent. These 
two claims, if they were valid, would give Mr. MARCONI 
and his companys the exclusive benefit of all the valuable 
experimental. work carried out by LODGE and others in 
applying the investigations of HERTZ and the discovery of 
BRANLY. Claims 3 and 5, on which the decision is in favour 
of the Marconi Compuny, cover a wide field nevertheless, and 
protect the combination of the insulated aerial and earth con- 
nection with the Hertzian oscillator and coherer which were 
invented before Mr. MARCONIS time. It would appear, how- 
ever, that those systems which dispense with the earth 
connection at one or both ends and substitute another large 
capacity will not. come within the scope of these claims. 

* | 

IN the last issue of the Jouriul of the Institution of Elec 
trical Engineers, Mr. THOMAS BAKER presents an original 
communication on the results of some very interesting 
researches he has made as to the effect of silicon on the 


38 


THE ELECTRICIAN, APRIL 28, 1905. 


magnetic properties of iron. For the purposes of these experi- 
ments five samples of iron were prepared, in one of which 
impurities were only 0:158 per cent., silicon accounting for 
The other samples had practically the same 
composition except for silicon, of which there was about 


0:024 per cent. 


1, 3, 5 and 74 per cent. respectively. Mechanical tests were 


made and the microstructure examined—two photographs 
are given, one of the purest iron and the other of the 2 per 
cent. alloy—so that we are able to compare chemical consti- 


tution, mechanical qualities, microstructure, permeability and 
hysteresis at the same time. The magnetic result of adding 
silicon up to 74 per cent. seems to be that the permea- 
bility at lower densities is increased, whilst the magnetisa- 
tion curves bend over more suddenly, so that saturation is 
reached at a lower density ; in other words, the knee of the 
curve gets more and more rectangular. At the same time 
the hysteresis loss appears to be less. Unfortunately Mr. 
BAKER'S comparison of hysteresis is based on results obtained 
at the same maximum H—viz., 25. But owing to the 
change of the form of the curve, the B for this H varies 
from 16,250 in the purest sample to 14,450 in the 74 per 
cent. silicon; the hysteresis loss in the latter case is only 
53 per cent. of the former. As, however, it is B rather 
than H which is a measure of the physical reality, it is a 
great pity that the results do not enable us to compare 
hysteresis at the same B's. It is clear that with both samples 
carried up to, say, 14,000 B the hysteresis loss in the high 
silicon alloy would be much less than in the nearly pure 
iron—a very striking result. The permeability seems to be 
improved by addition of silicon as far as 74 per cent., up to 
at least 19,000 B. The addition of the silicon produces 
a profound difference in the crystallisadon of the iron; the 
crystals, which become larger with the! increase of silicon, 
are regarded as “ allitrimorphic crystals ‘of а solid solution of 
iron and what is probably a definite silicide of iron." It is 
to the increased size of these crystals that Mr. BAKER looks 
for an explanation of the magnetic effects. With 4 per cent. 
and upwards of silicon the alloys are extremely brittle; but 
up to 3 per cent. the mechanical effects are comparatively small. 


Dr. M. BRESLAUER, in our correspondence columns this 
week, draws attention to an interesting point with regard to 
the variable-speed motors with two unequal armature windings 
advocated by Mr. ВАТЕ in his recent Paper before the Birming- 
ham Local Section of the Institution of Electrical Engineers, 
published in our last issue. At the highest speed of such a 
motor only the winding with the smaller number of turns 
is employed, the second winding running idle. If we 
assume, Mr. BATE, that the second winding has twice as 
many turns as the first, the E.M.F. generated in it is 
equal to twice the counter E.M.F. of the coil with the smaller 
number of armature turus. As a rule this voltage will not 


IN spite of the close examination and criticism to which the 
accounts of electric lighting undertakers have been subjected 
during recent years, it is surprising to what extent miscon- 
ception exists as to the obligations of electric lighting com- 
panies and local authorities with regard to the issue of their 
accounts. It has become common to refer to the statutory 
accounts of these undertakers, prepared in accordance with 
the Electric Lighting Act of 1882, as the Board of Trade 
Returns," but as a matter of fact these accounts are not dealt 
with in any return issued by the Board of Trade, nor does the 
Board of Trade file any returns of these accounts, which is 
available for public inspection. All that is prescribed by the 
Electric Lighting Acts (Section 10 of the 1882 Act) is that 
undertakers shall prepare an annual statement of accounts 
by March 25th, made up to the previous December 81st ; that 
this statement is to be in the form specified by the Board of 
Trade ; and that copies of it are to be kept at the office of the 
undertakers and to be available to any applicant at a price 
not exceeding ls. per copy. Under the Local (Government 
(England and Wales) Act of 1888, however, the end of the 
financial year for local authorities is fixed at March 31st, and 
consequently, a number of local authorities have obtained 
powers in clauses in omnibus ” Acts to issue their accounts on 
June 24th for the year ended on the previous March 31st, 
while several local authorities only issue their electric lighting 
accounts contemporaneously with their other accounts, although 
they have obtained no special powers to do so. 


—— —— 


STRICTLY speaking, those authorities which have not obtained 
this power could be compelled by any applicant to produce 
their accounts up to December 31st last under a penalty not 
exceeding 40s. per day's delay, but it is doubtful whether 
this would be enforced in view of the Local Goverpment Act 
of 1888 already alluded to. A case might conceivably arise in 
Southwark, where a councillor (the Rev. W. J. SOMMERVILLE) 
asked for a statement as to the loss on the electric lighting 
undertaking, and this was refused for fear that it might weaken 
the Council's opposition to the London Power Bills now before 
Parliament. Southwark has always been in trouble with 
regard to its electric lighting undertaking, and we have before 
now been compelled to comment on the injudicious methods of 
management by which the electrical engineer was not allowed 
full control over his workmen and staff. Now the announce- 
ment is made that, at the next meeting of the Council, a reso- 
lution will be moved to the effect that the undertaking should 
be sold as a going concern “in view of its heavy cost to the 
ratepayers." 

IN a Paper, an abstract of which appears on another page, 
Dr. J. S. STONE discusses in a simple manner the old wireless. 
telegraph problem of selective signalling. The prevailing 
tone of the Paper is one of confidence in the possibility of 


fall very short of double the impressed E.M.F. at the motor 
terminals. Dr. BRESLAUER'S objection is, therefore, very real, 
and is specially serious with small motors, where the space for 
insulation is restricted. Moreover, as pointed out in our 
editorial note last week, these motors would have other draw- 
backs, and it is hardly likely that they will be extensively used. 


producing prolonged trains of pure sine waves. Of course 
if this were accomplished the problem would be finally solved. 
No doubt considerable improvement has been effected in 
tuning within recent years, but the formule used by writers. 
discussing the subject are so notoriously wide of the true 
state of things in electrically-vibrating circuits, that much 
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caution must be exercised in accepting the apparently definite 
inferences which flow so smoothly from them. The fact that 
in wires and in condensers the capacity and the inductance are 
both distributed quantities—really scarcely definable mathe- 
matically—and that they are, besides, dependent on numerous 
circumstances, makes the pure sine ideal seem practically 
unattainable by the use of such apparatus. For engineers, 
however, the only criterion is the actual performance. It may 
be—and this is Dr. STONES view—that the present stage of 
progress is approaching that level when all will agree it is 
near enough to perfection. But actual data setting forth the 
results of experiments on the sharpness of the selective powers 
of the best modern apparatus are, unfortunately, still lacking. 


MANY people in America are much concerned at the pros- 
pect of losing Niagara Falls and the agitation against the 
diversion of the water for purposes of generating electrical 
energy is daily growing in strength. Years ago asimilar scare 
was started, but it was soon laughed down and died a natural 
death. Now, however, it has reappeared, and there is no 
disguising the fact that the famous Falls are seriously menaced. 
Bills have been deposited with the United States legislatures 
seeking powers to take away huge quantities of water, and it 
is asserted that if they are passed the diminution in volume 
which falls over the rocky ledge will be plainly noticeable. 
The New York State Geologist: has stated that when 80,000 
cubic ft. of water per second have been taken away from the 
Niagara River the American Falls will cease to exist. This is 
accounted for by the fact that the Canadian Falls are con- 
siderably larger than the American, and the ledge of the 
former is lower than that of the latter. It is doubtful whether 
the time will ever come when the river will reach its lower 
level solely through electric power houses, but America is 
famed for its utilitarianism. 


—— —— 
" Electrification” of Canadian Railways.—It is reported 
that the Government of Ontario is considering the “ electrifi- 


cation " of the Government railways in that province. Water- 
falls have been suggested as the source of energy. 


Proposed New Long Distance Wireless Station. The 
National Electric Signalling Co. proposes to erect a large 
station jn Scotland for experimental work in connection with 
transatlantic wireless telegraphy, and we learn that the 
necessary permission for this has been granted. 


Electric Cabs in Buenos Ayres.—It is proposed to start a 
aervice of electric cabs in Buenos Ayres, and a company with 
a capital of $1,200,000 is being formed. The service will 
follow closely that in Berlin, where tàxameter fares are in 
force. One hundred electric cabs will be supplied to com- 
mence with. 


Automatic Telephone Exchange in Vienna.— Since April Ist 
a 200-line automatic exchange on the Strowger system has been 
experimentally in use at the Berggasse telephone exchange in 
Vienna. According to the Elektrotechnische Zeitschrift, provision 
has been made for an ultimate extension to 10,000 subscribers, 
if the first experiment is successful. 


Comparative Weights of Turbo and Reciprocating Sets.— 
Theremarkable difference in weight between turbineand reci pro- 
cating engine units is illustrated in the power plant of the 
New York Rapid Transitj Co. The Westinghouse-Parsons 
turbo-generators, with a rated output of 500kw. at 750 revs. per 


min., weigh 234,000lb: Generators of the same output: 
driven by reciprocating engines at 75 revs. per min. weigh: 
980,000lb. 


Personal.—The Council of the City and Guilds of London: 
Institute have conferred the Fellowship of the Institute on: 
Mr. H. Cecil Booth in recognition of the original and valuable: 
engineering work which he has done since he gained his- 
diploma of Associate of the City and Guilds Institute in 1892: 
Since Mr. Booth left the Institute's Central Technical College 
he has been engaged in many branches of engineering or 
and is the inventor of the vacuum cleaning machine for clean- 
ing carpets and furniture without removal. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Cayenne—Pinheiros ........ Aug. 18, 1902 `. 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Tarifa—Tangier ............ Jan. 18, 1904 .. — 
Jamaica — Colon Jan. 10,1905 .. — 
Fort de France — Paramaribo April 2, 1905 — 
 Pernambuco—Para ........ April 6, 1905 April 22, 1905 
Maranham—Ceara .......... April 6, 1995 — 
Massowah— Assab .......... April 17, 1905 April 20, 1905 
Bathurst—Bissao .......... April 22, 1905 .. — 
Bonny—Duana ............ April 25, 1905 — 


Rugby Engineering Society.— Through the courtesy of Mr: 
J. R. Chapman, general manager of the London Underground 
Electric Railways Co., a visit of this society has been arranged 
to the power station at Lot’s-road, Chelsea, on Saturday, 
May 20, 1905. The party will travel down by train from 
Rugby (L. & N.W.R.) at 1 p.m. Members can avail themselves. 
of the ordinary excursion rates, returning at 12 midnight. 
from Euston on Saturday, or at 8.50 or 10 p.m. on Sunday. 
It is thought that members will prefer to make their own 
arrangements for meals and for their return journey. Mem- 
bers desiring to take part in this visit are requested to hand 
their names to one of the secretaries before May 6, so that, 
if possible, a reserved corridor-coach may be arranged for. 


Bona Fide Travellers on the Glasgow Tramways.—Under 
the new Scotch Licensing Act the magistrates of a municipality 
are empowered to close all public-houses on five days every year. 
Easter Monday was selected as one of the days by the Glasgow 
authorities, and the result was somewhat disastrous. Being 
unable to obtain liquid refreshment within the city, crowds of 
people patronised. the electric tramways, travelled three miles 
and swooped down like vultures on neighbouring townships. 
Disgraceful scenes were witnessed in different places, and the 
publicans either had to close their premises because they had 
sold out or because of the unmanageable crowds. “Il blows 
the wind that profits nobody,” however, and it is comforting 
to know that the electric tramways reaped a rich harvest. On 
one route, about 10 miles long, there were 113 cars running at 
about one-minute headway, and these carried no fewer than 
128,529 passengers during the day. 


Labour-saving Formule in Dynamo Design.—Mr. Julius 
Frith read a Paper on the above subject before the Manchester 
Local Section of the Institution of Electrical Engineers om 
April 11. The author dealt with multipolar, lap-wound 
generators, and indicated а . number of “ short- cuts“ for 
speedily calculating many items in dynamo design, such as 
reactance voltage, the diameter, length and speed of armature 
to suit given conditions, the weight of copper on the armature, 
the copper losses in armature and field, the magnetic flux, the 
commutator constants, &c. At the end of the Paper high- 
speed generators were briefly referred to from the same point 
of view. Messrs. C D. Taite, H. Stansfield, H. S. Wilson, 
and S L. Pearce took part in the discussion which followed 
the Paper. Mr. Wilson remarked that he was not familiar 
with tho author's equations, and those he used gave different 
results. He also thought that a speed of 15,000ít. per min. 
risky with a smooth-core armature. Mr. Pearce mentioned 
that they had two large continuous-current turbo-generators at 
the Dickinson.street electricity station. "The generator arma- 
ture had a smooth core, bound with piano wire, and was 12in. 
long and 56in. in diameter. Its peripheral speed was about 
15,000ft. per min. These dynamos had given satisfaction, 
although the consumption of brushes was considerable. 
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Incorporated Municipal Electrical Association.— The tenth 
annual convention of the Incorporated Municipal Electrical 
Association will be held in Edinburgh and Glasgow from 
Tuesday, June 27th, to Friday, June 30th, inclusive. Accord- 
ing to the preliminary programme, the presidential address 
will be delivered in Edinburgh on the morning of June 27th, 
and will be followed by the reading and discussion of 
Papers. Visits will be paid to the electricity works in the 
afternoon, and in the evening a reception of the members 
will be held by the Lord Provost, Magistrates and Council. 
The meeting on Wednesday, June 28th will be held in 
Glasgow, and the morning will be devoted to the reading 
and discussion of Papers, whilst in the afternoon electricity 
and other works will be visited. On Thursday, June 29t 
(Edinburgh), Papers will be read and discussed in the 
morning, and the annual dinner will be held in the evening. 
The annual general business viru iro be held in Edinburgh 
on Friday morning, June 30th. Nothing definite has been 
decided as far as actual Papers are concerned, but the following 
are subjects likely to be discussed during the convention :— 
‘‘Load-factor: Its Effect upon an Electricity Station“; “Street 
Lighting "; “ Extensions to Outlying Areas"; “ Free Wiring 
and Supply on the Prepayment System”; “Allocation of 
Costs”; “The Supply of Electricity in Industrial Areas from 
a Municipal Point of View.” A detailed programme will be 
issued later. 


The Effect of Oil on Boiler Furnaces.—In a Paper оп “ Boiler 
Furnaces and the Effect of Oil on their Ultimate Strength,” 
recently read by Mr. D. B. Morison, before the North-East 
Coast Institution of Engineers and Shipbuilders, the author 
said that if the surface of a furnace in a boiler for, say, 200lb. 
pressure, were clegn, the temperature of the metal would never 
reach the point at which, its original tensile strength would be 
appreciably reduced, even under very high rates of evapora- 
tion. If рен the surface were simply rubbed over with 
a very thin coating of mineral oil, the temperature would at 
once rise to over 650deg., even with a moderate rate of evapora- 
tion. An appreciation of this fact would explain many a so- 
called mysterious collapse of furnaces, in apparently clean 
boilers. If a mere coating of oil of inappreciable thickness 
would raise the temperature of the metal beyond the safe limit, 
it followed that an extremely thin scale or deposit, containing 
a high percentage of oil, must inevitably result in dangerous 
overheating. A disastrous accident of this nature came under 
his notice some time ago, in which the furnaces of a passenger 
steamer collapsed in mid-ocean. The boilers were apparently 
clean, with no appreciable scale on any part, and the principal 
cause of the uccident was the use of a very inferior oil for 
swabbing the rods and lubricating the auxiliary engines. The 
oil becoming emulsified with the feed water, and being there- 
fore unfilteruble, passed directly into the boilers. Practically 
no oil was ever present in the haimless-looking deposit found 
on the crown of a collapsed furnace, simply because the tempera- 
ture of the plate had been so high as to drive off the oil by 
distillation, but if deposit were scraped from other parts of the 
boiler, it would, on analysia, never fail to afford a solution of 
such furnace accidents as were sometimes termed “ mysterious, " 
by those who did not realise the dangerous effects of a very 
slight coating of deposit rich in oil. 


Turbines for the Ontario Power Co., Niagara Falls.—A 
horizonta!-type turbine of the largest capacity ever built has 
been assembled in the power house of the Ontario Power Co., 
Niagara Falls. The turbine stands 13ft. in height above the 
floor, and the bed plates measure 21ft. by 29ft. It was 
designed and built by J. M. Voith, Heidenheim a. d. Brenz, 
Würtemberg, Germany, and is the first of 20 to be installed 
for the development of 200,000 n.r., each turbine driving a 
10,000 н.р. generator. They are rated as follows: — 11,340 H.P., 
20 cubic meters (700 cubic ft.) per second, 1873 revs. per min., 
whenoperated under ahead of 53-4 metres(175ft.^. The turbines 
are of the inward.flow, double Francis type, having two rotors 
of 78in. in diameter, each capable of developing 5, 700 н.р. The 
water is controlled at the turbine by swivel gates, which also act 
as guides. Lombard governors will be used and relief valves are 
provided at the end of each penstock, discharging directly into 


the tail race. These enormous turbines are supplied by pen- 
stocks 9ft. in diameter, which enter the power house below the 
floor level. Where each penstock enters the building a heavy 
thrust flange is embedded in the mass of concrete which forms 
the foundation of the entire plant. The thrust of the water 
column equals 650, 000lb. for each turbine. "The turbines are 
set above, to one side of, and with shafts parallel to, the pen- 
stocks. so that the supply pipes turn at an angle of 90dey. on 
the horizontal and 19deg. upward. The latter end in a spiral 
housing of heavily-reinforced plates. The 175ft. of head is 
made up of 155ft. above the centre of the shaft and 20ft. 
below. Since the water level of the river varies greatly on 
account of the narrowness of the gorge, the tail race is sepa- 
rated from the river by a weir, with a crest 7ft. above normal 
river level. Both draft tube and tail race below the floor level 
are entirely of concrete. On account ot the large and heavy 
pieces special cars were necessary for transportation. The 
second turbine has been received, while the third has been 
shipped, and the fourth is under construction. 


Testa on the Valtellina Railway.—In our issue of March 3rd, 

р 802, we published the results of some tests on the Valtellina 

dailway, a detailed description of which appeared in The 
Electrician, Vol. LL, pp. 19, 68, and Vol. LIV., p. 636. 
Messrs. Bruce Peebles & Co. have sent us an article on the 
same subject by Mr. E. Cserhati, which contains the following 
additional data with regard to works costa : 

Expenses for staff and material in the Morbegno power plant, for the 
БЕ] from July 1, 1903, to June 31, 1904, amounted iio 21,553 lire (about 
£860). During this period 3.120.502 kw-hours were generated. Works 
costs for generating a kilowatt-hour, therefore, amounted to about 0°0604d. 

Expenses for staff and material incurred for maintaining and inspec- 
tion of working conductors, poles and transformer stations amoun to 
329 lire per kilometre of permanent line i.c., about £21. 4s. per mile. 

Expenses for maintaining and revision of rolling stock, including elec- 
trical equipment and mechanical part. per locomotive or motor car-kilo- 
metre amounted to 4°36 i. e, about O˙U . per locomotive or car-mile. 

The total expenses for traction service, including lubricating and 
cleaning material as well as staff salary, on the average per year: For 
the period with but partly electrically-driven goods trains, 1 97 lire per 
1,000 ton-km. (0:0304. per ton- mile. For the period with trains conveyed 
exclusively electrically, 1:71 lire per 1,000 ton-km. 0 026d per ton - mile). 

The corresponding expenses on a steam traction line in Austria selected 
by way of comparison, owing to its representing conditions similar to the 
Valtellina as regards curves and gradients, although with a 30 per cent. 
denser traffic, amounted to 1:20 lire per 1.000 ton-km. (0 064d. per ton- 
mile). Hence the savings effected in traction expenses correspond in 
the first case to 3:94 per cent. interest on first cost capital expenditure, 


and in the second case to 5:53 per cent., and this includes station lighting 
and lighting and heating the cars. 


The article also gives the following figures, taken from Glaser's 
IL, 1904, No. 3, with regard to the current consumption 
on the Riederschöneweide-Spindlersfeld single-phase railway. 
This line is 2:6 miles lonz, the distance between the stations 
being 0:564 miles, and its only gradient is a 2 per cent. one for 
a length of about 550yds. The consumption was about 45 
watt-hours per ton-kilometre (72:5 watt-hours per ton-mile). 
The maximum speed was 21:4 miles per hour and the weight 
of the train 170 tons. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, April 28th. 
Tramways AND Light Влплм үх Association. 


S p.m. Meeting at the Society of Arts, John.street, Adelphi. Paper 
to be read : “ Lubrication,” by W. F. Parish. 


THURSDAY, May 4th. 
CIVIL ахо MECHANICAL ENOIN REUS“ SOCIETY. 
7:80 p.m. Annual General Meeting at the Caxton Hall, Westminster. 


A Paper will also be read on Card Indexing and Filing,” by 
J. C. Osborne. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


8 p.m. Extra Meeting at the Society of Arts, John-street, Adelphi, 
when a discussion will take place upon Mr. A. M. Taylor’s 
Paper on Stand-by Losses and Motor Load Development,“ read 
before the Birmingham Local Section on December 14th, 1904. 
(An abstract was published in Ji. Electrician for January 13th 
and 20th, and February 3rd, 1:05.) 


FRIDAY, May 5th. 


Jr Non INSTITUTION ot ENGINEERS, 


Spm, Meeting at the Westminster Palace Hotel, when a Paper will 
be read on '* Condensing Plants," by J. N. Boot. 


THE ELECTRICIAN, APRIL 28, 1905. 


41 


THE NEW PRESIDENT OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


The nomination of Mr. John Gavey, C.B., as President of 
the Institution of Electrical Engineers for the session 1905- 
1906 will be hailed with satisfaction by every member of the 
Institution. Assuming that his election is confirmed at the 
annual general meeting Mr. Gavey will bear the title of 
President-Elect until the first meeting of next session, when Mr. 
Alexander Siemens will resign the Chair.to him. As Presi- 
dent of the Institution of Electrical Engineers there is no 
doubt that he will maintain and possibly enhance his present 
high reputation for sterling honesty of purpose and charac- 
teristic thoroughness. In the absence of the President, he has, 
in his capacity of Vice-President, occupied the Chair at one or 
two ordinary general meetings, and his demeanour on these 
occasions has received ungrudging approbation from all con- 
cerned. Although of a quiet and unassuming nature, Mr. 
Gavey is by no means lacking in strength, and his tenure of a 
difficult office may therefore be anticipated with none but 

leasurable feelings and the assurance that, come what may, 
the business of the Institution will ever be one of his chief 


concerns. 

As we ourselves have good reason to know, no man is more 
courteous or more ready to give assistance and information to 
those seeking it, and no man has ever suffered less from the 
traditional faults of officialdom which even now are sometimes 
considered to be the prerogativeof those holding positions under 
the Government. Mr. Gavey is worthy, in every respect, of 
the greatest honour the electrical engineering profession has to 
bestow, and the Institution is entitled to most hearty congratu- 
lations on having such a man at its head. 

A portrait of Mr. Gavey is published as a Supplement to 
this issue of The Electrician. 


Born in Jersey in 1842, Mr. Gavey was educated at Victoria College, 
Jersey, and subsequently entered the service of the Electric and Inter. 
national Telegraph Co. in 1860. When the telegraphs were taken over 
by the State in 1870 he was appointed superintendent of the South- 
Eastern and afterwards of the Great Western sub-division of the Southern 
division of England. In 1878 he became superintending engineer of the 
South Wales district of Telegraphs ; in November, 1892, he was appointed 
chief technical officer at the General Post Office, London ; in 1897 second 
assistant: erigineer-in.chief ; in 1899 assistant engineer-in-chief and elec- 
trician ; and in 1902, on the retirement of Sir William Preece, engineer- 
in-chief. 

While in Bristol he devoted bis attention to increasing the speed of 
Wheatstone working, and designed the arrangement of placing the local 
apparatus, which indicates when readjustment of the relays of & repeater 
set is necessary, in a high.resistance leak on the main circuit, this leak 
being so proportioned to the line and apparatus resistance that the current 
actuating the relay is about equivalent to that received at the distant 
station. A little later, on the initiative of Sir Wm. Preece, he turned 
his attention to the improvement of the repeaters on the Irish wires at 
Haverfordwest. Owing to the inertia of the relaying sounders then 
employed, the insertion of repeaters actually decreased the speed of 
Wheatstone working as compared with the results obtained in fine 
weather on direct circuits, and they were only brought into use when the 
insulation conditions became such that direot working was impossible. 
Following up the Bristol experiments, he introduced repeating direct 
from the relays, an alteration rendered possible by the use of leak 
circuits, with the result that the spred of Wheatstone signalling, instead 
of being reduced, was doubled on the insertion of the repeaters, which 
thenceforth were constantly retained in the circuit. 

To Mr. Gavey a large share of credit must be given for the introduc- 
tion of trunk telephone lines, for it was he who brought about the erec- 
tion of the first telephone trunk line in this country in 1881. This line 
connected Cardiff and Newport, In the field of wireless telegraphy he 
was also a pioneer, and many of Sir Wm. Preece's historic experiments 
were carried out with Mr. Gavey's assistance. On the acquisition of the 
telephone trunk wires by the State, Mr. Gavey undertook their valuation, 
and subsequently became responsible for the design and construction of 
the Post Office exchanges in the Metropolitan district. He was one of 
the jurors in the Electrical Section of the Paris Exhibition, 1900, and was 
also selected as an official delegate to the International Electrical Con- 
gress held there. At the preliminary International Congress on Wireless 
Telegraphy held in Berlin in 1908, he was one of the delegates sent by 
the British Government, and in that year he had the honour of C.B. 
conferred upon him. 

As one result of his lengthy experience, Mr. Gavey has contributed 
numerous Papers to the Institution and to other Societies. He is a 
member of the Electrica] Plant Committee and Chairman of the Sub. 
Committee on Telegraphs and Telephones of the Engineering Standards 
Committee ; he is also a member of the Lightning Research Committee, 
nominated by the Royal Institute of British Architects. 


SOME NOTES ON THE EFFICIENCY OF 
STEAM PLANT. 


BY WALTER A. VIGNOLES, 


Preliminary.—In this article it is proposed to bring forward 
one or two points that may be of interest in connection with 
the running of central stations, upon which the writer has 
made some tests and obtained certain data during the ordinary 
running of the plant at the Grimsby electricity works. This 
station supplies electrical energy on the three-wire continuous- 
current system, and is equipped with Belliss directly-coupled 
sets, Tudor batteries, four Lancashire and one Stirling (water- 
tube) boilers, surface condensers, cooling towers, Weir feed 
pumps, and a Green economiser. | 

The question of the economical production of electrical energy 
was introduced at the last convention of the Incorporated: 
Municipal Electrical Association by Mr. R. S. Downe, in a 
very useful and interesting Paper entitled “ Boiler House Eco: 
nomics."* In this Paper the problem to be solved was stated 
as “How to deliver an unit of electricity at the station 'bus 
bars with the minimum number of pounds of coal." Unfor- 
tunately Mr. Downe and the speakers in the discussion only 
dealt with a part of the question—namely, economy in the 
boiler house—dismissing other factors very summarily. An 
interesting table, originally compiled by Mr. A. S. Giles, was 
presented with the Paper giving the pounds of coal burnt per 
unit generated in 31 electricity works in various parts of the 
country. The results were very variable, the lowest coal con- 
sumption recorded being at Glasgow саш power station— 
viz., 3:64lb. per unit, and the highest, Blackpool, 15:4lb. per 
unit. Only two stations supplying both “lighting and trac- 
tion and two supplying “ traction” only, used less than 5lb.,. 
the average consumption at the 31 stations working out at 
7:54lb. It is only fair to point out that stations employing. 
electrically-driven auxiliaries have an advantage in this table: 
over those using steam for this purpose, as the total units gene- 
rated, upon which the figure for the coal consumed is based, 
includes all the units for auxiliaries. To make comparisons 
fairly, all units used for auxiliaries should be deducted from 
the total generated before calculating the pounds of coal per 
unit. In the case of Glasgow this makes a serious difference 
in the result, as the units used for auxiliaries amount to 74 per 
cent. of the total, the. coal per unit thus working out at 3:941b.. 
instead of 3:641. 

Comparison with Marine Work.—In the discussion on Mr. 
Downe’s Paper, Mr. J. B. C. Kershaw stated that marine 
engineers managed with 1:751b. (of coal) per horse-power-hour, 
and since 3lb. represented the best possible for the kilowatt- 
hour, the figures given in the table (Mr. Downe's table) proved 
that electrical engineers were at present using from 1:7 times. 
to five times the amount of coal really required to generate 
their current." This statement, five times the amount. 
really required," is not strictly correct, as no allowance is made: 
for the difference in conditions, but still there does appear to: 
be a huge difference in the efficiency of steam plant on board 
ship and in electricity works. The writer has looked up some: 
figures in order to see what the difference really is, and for the 
purpose of comparison the recorded results of trial trips have 
been taken. It would be fairer to make the comparison with. 
the average amount of coal used per indicated horse-power- 
hour during a year's running of a ship, but such figures are 
not available. The writer, therefore, referred to the published 
results of trials on H.M. ships during 1903 (Engineering, 
Vol. 77, p. 23), and in order to compare the results, which 
are given in pounds of coal per indicated horse-power-hour, 
with those obtained in the electricity works, he has assumed 
that the engines were driving dynamos, and has taken what he. 
considers is a fair figure in each case for the overall efficiency 
(E.H.P./1.H.P.), and has then worked out for each trial trip the- 
equivalent pounds of coal per kilowatt- hour. 

The best result was obtained on the trial of the first-class. 
cruiser Monmouth” when developing 16,326 I. H.P., and the 
worst, on that of the sloop “Clio” when developing 311 I. H. P. 


* The Electrician, Vol. LIIL, p. 633. 
t The Electrician, Vol. LIII., p. 638. 
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or about 22 per cent. of its full power. The results аге given 
in Table I. It will be seen, therefore, that the worst result is 
about equal with the best result in Mr. Downe's table— 


namely, 3:88lb. of coal for ће “ Clio," as compared with 3:641Ь. 


given for Glasgow tramways station, or if this is corrected for 


units supplied to auxiliary plant 3:941bs. 


Table I. 
| Н driving a dynamo. 
Р | | Coal per - 
Name of ship. LH.P. I. H. p. hour Assumed Equivalent 


on trial. | overall coal per 
‘efficiency. kw.-hour. 


Lbs. | Per cent. Lbs. 


i 

саама ( 22.180 | 1:97 87 3-08 
Fewer , „ 0 у 
4.711 1:83 80 3.06 
| [ 1485" 2-03 87 3:13 
Sloop “ Clio" ........ 1,041 1:94 85 3:06 
\ 311 9-32 80 3-88 

* Full power. 


It is admitted tbat the conditions in an electricity works are 


.quite different to those found on shipboard ; but the fact that 


requires a little explanation is that at 22 per cent. of the full 
power the “Clio”. still shows results as good, or better, than 
any electricity works in the table. One naturally thinks that 
the explanation lies in the small load-factor, and the writer 
will endeavour to show how the load-factor affects the coal con- 
sumption in actual practice. In must be conceded that the 
marine engineer has set up a very high standard in regard to 
the coal consumed in the production of energy, which engineers 
in charge of power stations will have some trouble in excelling. 
Engineers in charge of steam power plants are now quite aware 
of the precautions it is necessary to take to secure the 
economical generation of steam, and great progress has been 
made in this direction in receut years in iron, steel, chemical 
and other works. СО? recorders and other apparatus tending 
to secure economical combustion of fuel are now to be seen in 
use at a great many places. 


Coul Consumption in Electricity Works.- -This question may 
conveniently be considered in two parts:—A. Boiler House 
Economy: The efficiency of the boilers, i.e., the pounds of 
water evaporated per pound of coal burnt including all coal 
used for banking fires, and firing spare boilers. В. Engine 
House Economy: The efficiency of the steam plant, i.e, the 
pounds of steam used per useful unit generated by the 
dynamos. 

Boiler House Economy.—This is a question of securing 
economical combustion of fuel, with a reduction of the stand-by 
losses as far as possible. The combustion of fuel has been 
dealt with on many occasions, and the conditions necessary to 
obtain economy are well known, so that the writer will only 
point out that the proportion of CO? in the flue gases is the 
best indication of the efficiency of combustion and the excess 
of air being supplied. A CO? recorder is a useful apparatus, 
but unfortunately is very expensive, and if it requires a tame 
chemist " to look after it, as recommended by Messrs. Kershaw 
and Booth in their recent Paper, the cost will prohibit its use in 
works of moderate dimensions. In the ordinary working of a 
station, in addition to the coal actually necessary to generate 
steam, coal is required for banking fires during the light load, 
and for keeping steam on boilers acting as spares in cases of 
failure. This coal may be indicated by the term “coal for 
stand-by purposes." What is wanted is to know the: 


Total water evaporated in lbs. (per dav or week) 
Total weight of coal burnt in lbs. in same period’ 


Stand-by Coal.—This should be reduced as much as possible 
but in the opinion of the writer the amount used for this 
purpose is not so great as usually supposed. Numerous tests 
have been made on the plant at Grimsby, and the results show 
that the efficiency of the boilers is fairly uniform throughout 
the 24 hours, and does not vary very much with the load. 
This, on consideration, is what might be expected, as in 


the daytime one boiler may be sufficient, and at night other 


boilers are added as required, so that each is working at a 
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8 
included in which the load-factor has been assumed at a 
smaller value. 


moderate load and, therefore, at a fair economy. The follow- 
ing tests, Table II., which bring out this point, were all very 
carefully carried out with weighed coal, all water supplied to 
the boilers being measured by a Kennedy water meter, 
checked by pumping from a measured tank. 


Table II.— Boiler Tests at Grimsby Electricity Worka. 


Mar. 19 'Mar.26 Oct. 1.2 Mar. 18, Feb. 1i- 


Date of test . . . 20. 199227, 1902. 1902 1908 11,1901 
Units generated ............ 1,312 1,810 2.06.5 2,595 2,703 
Max. load, average over 4 hour, 223 230 215 344 368 
Load-factor for 24 hours 339 $829 31:37 31:4; 306% 


Lbs. water evaporated рег lb 
coal burnt (from and at 212 F.) 
Day load. 916 866 1048 — .. 1:84 


Peak load ......| 955 875 9%  .. 77 
Night load ...... 99 1018 914  .. 8 
Average for 24 hours 9-5 905 10 0 is 8:02 
l'er cent. of coal burnt actually 
used for evaporation ........ "5:1 940 953 94:5 967 
Per cent. of coal used on spare No No 
boilerr 172 spare 2:35 0:65 spare 
Per cent. of coal used for banking 
fires e ss 37 2-0 2-35 4°45 хз 
Total coul for stand-by per cent. 49 20 47 | 55 33 
No. boilers in use.......... 2 Lancs 2 Lancs 3 Lancs : тер Lancs 


In each case the tests extended over 24 hours, and were 
usually divided into three periods: Day load, chiefly due to 
tramways ; peak load, trams and general supply ; and night 


load. During the night the load is small, being that due to 
publie lighting only. Table IV. gives tlie details for one euch 
test, and the results are also shown on the diagram Fig. 1. 
The details of the other tests are not given, but the results 


were very similar. 

The load-factor in Table II. in the case of the tramways is 
worked out from the average load over half an hour, the 
actual maximum demand or momentary peak on the engines 


being ignored, as this does not affect the hoilers, the tlywheel 
effect, or the thermal storage capacity, being sufficient to carry 
over peaks of short duration. It must be understood, however, 
that the load-factor on the dynamos and steam plant is con- 


siderably less than the figures given. The tests show that 
the stand-by coal varied from 2 to 5 per cent., the remainder 
being actually used while the boiler was generatingsteam. In 


Table III., the figures for the week ending October 13, 1904, 


are given, and in order to get some idea of the effect of a 
xin load-factor, estimated results for two other weeks are 


Table IIL —5^oríing percentage of Total Coal burnt used for Stand-by 


Purposes, 
Figures for [Estimated Estimated 
week ending; forone ' for one 
Oct. 13, 1904. week. week. 


Totals.| z, Totals, %, Totale, $, 


— 


Units generated per week 23.2111 27,510 2,520 M 
Average per 24 hours 3,320 | 3,930 360 
Maximum load, kilowatts..... er 440 | 640 150 
Load- factor per cent. TUE 315 25.6 10! .. 
Number of boilers іп use 3 4. 2|.. 
Total coal burnt in week, tons ..... 79°75 100] 92-0100 13°75, 100 
Coal for banking fires on boilers) "pe "M | 
required for реак.............. І 1:5 1191 803з 1˙510˙9 
Coal for banking fires on boilers kept) | 
as spares and used on peak, say, 2:6 | 3-2 26/28 1:0; 7:2 
once а week .................. | | | 
Total coal used for stand-by purposes — 41  51| 5661 2518-1 


! 


In the last case with a factor of 10 per cent., the load in the 
day is so small that the battery would deal with it; during 
the peak one boiler would be in use while a second would be 
kept at about 5010. pressure as a stand-by in case of failure. 
The stand-by coal in the last example amounts to 18 per cent., 
this being largely due to the very small load (not load-factor), 
the total output at this average amounting to only 130,000 units 
per annum. The absence of any day-load for the steam plant 
always increases stand-by charges, and in this case, doubles the 
amount of stand-by coal required. 


Kilowatts. 
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Engine House Economy.—The second branch of the subject 


as set out above is:—'* The pounds of steam used per useful 
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unit generated at the dynamos." This must be taken to 
include all steam used for auxiliaries, such as feed pumps, 
forced draught engines, condensing plant, in condensation in 
the range and separators, discharged through traps or drains, 
&c., deducting all units used for motors for similar auxiliary 
purposes, from the total units generated by the dynamos. At 
Grimsby continuous records have been kept of the coal burnt 
and the water pumped into boilers, and it is interesting to note 
that during the year encing March 31, 1902 (the first year 
the station was at work) the water consumption averaged 
about 60lb. per unit, and this has steadily diminished until 
during the quarter ending September 30, 1904, the average 
consumption was only 50:6lb. The engines in use and the 
steam consumption as measured on test, are as follows :— 


Size of Bteam eonsumption 
2289 рег kw.-hour. 
Kw. pull Ioad. Half load. 
Two triple expansion! Belliss, Nos. 7 and 8 220 24 27:0 
Four compound Belliss, Nos. 3, 4, 5 and 6 93 32 35:0 
Two " „  Nos.land2.... 44 82 84:8 


These engines are run for hours at full load and rarely 
below half load. Taking the mean steam consumption at 301b. 
per kilowatt-hour, it will be noticed that at the present time 
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only 60 per cent. of the steam is being actually used in driving 
the engines. The explanation of this poor efficiency is that 
the total steam consumption, if plotted against the load, will 
be found to be roughly represented by a straight line, the 
Willans law of the steam engine, pointing to a certain steam 
-consumption at no load ; although the load on each engine may 
be kept high, the average load on the station as compared with 
its total capacity is usually small. Owing to the number of 
variable factors, and the use of a number of units, the points 
-obtained by tests do not lie exactly on the curve, but they will 
be found to approximate very fairly to the line. Probably if 
the tests could be all, made under exactly the same conditions 
with scientific accuracy, the curve would be found to be a 
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series of steps, each step corresponding with the starting up of 
an engine. | | 

Fig. 2 shows the curve for the Grimsby works, and repre- 
sents the actual amount of water pumped into the boilers for 
any given load on the station. A second curve derived from 
the first gives the steam consumption per kilowatt-hour at any 
load, the two curves being similar in shape to those often drawn 
for the steam consumption of one engine. In Fig. 2 the points 
indicated by crosses have been determined experimentally by 
tests lasting two hours each with the plant running in the 
ordinary way. The boiler gauge glasses were marked and the 
water pumped into the boiler measured by the water meter, 
the electrical output being worked out from the readings of 
the dynamo meters. It will be noted that the straight line 
indicates a steam consumption of 1, 8S50lb. per hour at no load; 
this represents in stations with steam-driven auxiliaries the 
steam required for (1) feed-pumps at minimum speed ; (2) 
condensing plant to maintain vacuum ; (3) losses in steam 
range, condensation, &c. ; (4) steam to run one engine light. 
In stations with electrically-driven auxiliaries, this would 
represent (1) the steam required for one engine and dynamo 
driving these auxiliaries at light load ; (2) losses in steam 
range as above. If this minimum be deducted from the steam 
consumption at any load, the corrected figure then works out 
at 33-7lb. per kilowatt-hour, a moderate figure, including as it 
does the extra steam, above the minimum, required for all 
auxiliaries. 


Fic. 2.—CURVES SHOWING STEAM CONSUMPTION PER KILOWATT AT THE 


Grimespy ELECTRICITY Works, 


This curve is useful in finding the steam consumption for 
any output if the average units generated per hour are known, 
the steam consumption to be anticipated being that indicated 
by the curve for the load corresponding to this. That is to 
say, the steam consumption is entirely dependent on. the 
average load and not at all on the load-factor. If 2,000 units 
are generated in 24 hours with a load-factor of 30 per cent., 
the steam consumption will be practically the same as if the 
2,000 units were generated in the same time with a load-factor 
of 100 per cent., the only extra steam required being a small 
amount for warming one or two engines. This view is con- 
firmed by the points indicated by circles in Fig. 2. These are 
taken from weekly returns and show the average water con- 
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sumed per hour during the whole week plotted against the 
average units generated per hour. The points lie parallel to 
the curve, but slightly above it owing to the steam for warming 
up engines, heating up the range at starting and other sundry 
purposes, being included in the weekly returns and not in the 
tests from which the curve was drawn. 


Coad per Unit.—The coal per unit can be calculated from the 
curve of steam consumption for any load at any given evapo- 
ration, and the curve would be the same shape as that for the 
steam consumption. Theoretically this curve would be stepped, 
but very probably the steps would be found to smooth out in 
practice. Table IV. gives details of a test on the plant, and 
this test shows clearly the difference in the coal per unit 
required during the daytime and during the peak. The day- 
load at Grimsby is quite a reasonable one, and yet even if all 
the stand-by coal is debited against the units generated on the 
peak, the figures are as follows :—Day average load, 72°7kw. 
9-35lb. coal per unit; peak average load, 211kw. 7:521b. coal 
ро unit; night average load, 21:'6kw. 9:6lb. coal per unit. 

he evaporation in pounds of water per pound of coal is very 
high during the night load ; this is due to the brickwork set- 
ting of the boilers absorbing heat during the heavy load and 
giving it out at night. The coal used in the test was Shire- 
brook fine slack costing 5s. 6d. per ton delivered in bunkers ; 
the cost of fuel for the 24 hours’ test was 024 2d. per unit 
generated. The mean of two tests for calorific value, &c., of 
this fuel gave the following results :— Moisture, 8:14 per cent.; 
ash dried at 212°F., 17:65 per cent.; calorific value as received, 
10,800 B-Th.U's. 


Table IV.—Test of Plant at Electricity Works, Grimsby. 
February 10-11, 1904. 


Boilers Used.— Two Lancashire, 28ft. by 8ft., fitted with Automatic Stokers. 


Period, | Period, | Period, | Average 
— 4 a.m. to 4 p.m. to midnight over 
4 p.m. midnight. to 4 a.m. 24 hours. 
—o Di '. ' ' ' . — — рр | aS 
Duration of test ........ hours 12 8 4 24 
Units generated (less used for 873 | 1,690 | 99 2.662 
auxiliaries) | 
Engines in use .......... Nos. |1,2&7'1,2,3,748, 1&2 — 
Boilers in use ............ Nos. 4 1, 3 from 4 8&4 
5 p.m. to | 
| 11 p.m. | 
Avge. boiler pressure lb. persq.in.| 153:6 1555 | 1582 155:0 
Temp. feed to economiser ..°F.| 93:0 | 950 92-0 93:5 
3 » boilers ...... °F. | 216:0 225:0 224-0 221:5 
„ escaping gases °F. | 2400 305:5 2210 256.0 
„ gases into economiser F. 376:5 485-0 318-0 4050 
Avge. vacuum.. inches mercury | 25-0 244 25:7 250 
Coal.—Total burnt (excluding 
stand-by).............. lb. 8, 176 11,984 952 | 21,112 
Burnt per boiler per hour. . Ib 681 856 238 703 
Burnt per unit generated. lb. 9:35 71 9:6 T9 
If stand-by coal is debited to peak 
Total coal .......... lb. | 8176 | 12,712 952 | 21,840 
Coal per unit lb.| 935 1:52 9:6 83 


| 
Water.—Total evaporated in- | 
cluding all auxiliaries . . Ib. |54,750 | 78,750 
Evaporation per sq. ft. heat- | 
ing surface ............ lb.| 4°75 5:86 | 2-8 
al 
| 


i 5:0 
Actual evaporation lb. water per 
lb. eoal......... 3 6°7 6:57 ` 113 6:83 
Equivalent evaporation from and 
c T .. | 784 7˙7 — 8:02 
Water per unit generated...... 62-6 46:6 108:5 542 
Steam consumption of plant— | 
Average load ...... kilowatts | 72-7 211-0 246 | 1109 
Steam per hour ....total lb. | 4,562 | 9,844 2,687 , 6.010 


Since the above was written the results of trials on warships 
during 1904 have been published, and these are so interesting 
that the figures for some of the larger vessels are given in 
Table V., Engineering, Vol. LXXIX., p. 22. This year the 
steam consumption per indicated horse-power-hour has been 
given in many cases, adding greatly to the value of the figures, 
and for the sake of comparison Table VI. has been worked 
out for the best and worst result, in the manner indicated at 
the beginning of this article, to pounds per kilowatt-hour, and 
some figures are also given for the Grimsby works. The com- 
parison is most interesting and instructive, and it will be seen 
that the evaporation at Grimsby was in all probability as good 


Ist 30 hours’ trial 2nd 80 hours’ trial. Full power. 
| 2 2 M a; E коюш 3 
Кате 2; 258 2. 35 5 =. f. 5 8 
of 7 oy 25 ORS g “gs 782 „ FELE 
vessel, | 5 BS 27 12277 1 372 
: | = C Ti z TELE Ес; THE 
j; E Lu 
| о 2 2 2 2 2 2 
TE t — — - — -——— — _ —— —_- — 
Ib. lb lb. lb | lb. 
a Swiftsure . 700 2:39 .. CENTS .. 14,031 | 
a Common. 
wealth.. 3663 1°73 . |12,797 167 1677 18,562 183 180 
a Dominion. 3.99 1:98 21°6 12.843 1:68 1w4 18438 177 18$ 
a King Ed. | 
ward VII 3.760 2:63 20:0 112,944 1:96 163 18,188. 217 17:7 
a Hindustan. 3,718 1:94 200 12.926 176 17:5 18.521 IR 1«8 
b Cornwall.. 4,798 1:73 17:58,16.44 1:69 17 45 22,709 1:94 179 
c Amethyst. 4. 00 f 1:71 15:6 | 7.3001; l5 13% 14,200+ 1:72 15:4 
c Sapphire.. 5.012 234 19:8 7.21; 222 195 10,200 252 222 
с Diamond.. 5,074 2:27; 190 | 7.148t. 2:32 1931 10.066 эн 21:6 
c Topaze .. 4,992 23  192' 7.0921 22 19:49 9,8¢0 2:65 202 
d Halcyon .. 1,280 26 bos ],244* 192 6,194 .. .. 
е Cadmus .. 331 60  .. 1.0% 182 | 1433 197 .. 
f Widgeon ..: pe S г. 8 6714 


a Battleship. b First-class cruiser. с Third-class cruiser. d Torpedo 
gunboat. e Sloop. / Shallow.draught gunboat. Trial. 12 hours’ dura- 
tion. t Estimated indicated horse-power. : Trial, 8 hours’ duration. 


Table VI. Comparison of Coal and Steam Consumption, — Warships and 
Electricity Works. 


wealth .......... [| 


: ME 
Third.class cruiser | 10.0661. B. r. 10,066 298 21:6 7:25 85 „47 841 
Diamonc ........ | | оо! 
Grimsby ел | | i | | 
Test peak Feb. 10, = .. 657) .. 171 46 
'04. (See Table IV.. оке. i * | 68. 


| 5 | uc 3773433 
N f shi I. n. r. or M 12 2 5 ЗЕ $$ F- 
ame of shipor ku. Full 8$ 4 f g- 12 2 2 
| * 268 eee . 
Battleship Common. 13,3621. . r. 12,797 1:67 " 77100 85", 26626-6 
f 1 


— 


3 Excluding stand-by coal. 


as in the case of the Diamond, as the latter was no doubt 
using Welsh steam coal, but both the ships used considerably 
less steam per kilowatt-hour than the electricity works. 


Summary.—The above notes tend to show that the average 
load on a station compared with its capacity is more important 
than the load-factor as usually understood, and in comparing 
the performance of one station with another, the writer thinks 
this should be taken into account. It should be noted, how- 
ever, that where the maximum load approaches the capacity 
of the station the load-factor would not be very different to 
the average load divided by the capacity of the plant. (The 
writer calls the latter ће “ plant load-factor " to distinguish 
it.) As mentioned above, in the case of the Grimsby works, 
at present 40 per cent. of the steam generated is lost or used 
for auxiliaries, only 60 per cent. reaching the engines; the 
mean load during the quarter ending September 30, 1904, 
was 131kw., the actual steam consumption being 50°6lb. per 
unit, and the plant load-factor 14:55 per cent. If the average 
load in the station could be increased to 550kw.— i.e, a “plant 
load. factor of 61 per cent.—the steam consumption would be 
reduced to about 88:5lb. per unit, or a saving in steam (and 
therefore coal) of no less than 24 per cent., whereas, even if 
the load-factor was 100 per cent., the saving in the boiler- 
house due to the improved load-factor would not exceed about 
3 to 4 per cent. Summarizing, the following conclusions may 
be drawn :— 

1. That the load-factor has only a small effect on the pounds. 
of water evaporated per pound of fuel burnt. | | 

2. That the steam consumption in a central station equipped 
with a number of sets, compared with the total load on the 
dynamos, may be shown by an approximately саси line ; in 
fact, the “ Willans Law for a steam engine is applicable to a. 
central station. 
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3. That the average steam consumption during any period 
may be determined by working out the average load, when the 
consumption can be read from the curve. 

4. That the **load-factor " does not give sufficient informa- 
tion about the conditions of the load, but that the capacity of 


the station should be substituted for the maximum load, 


observed in working out the load-factor. 


General.—The large consumption of coal in many central 
stations may be due to the small po load-factor,” resulting. 
oo much attention cannot. 

be paid to economising steam at light loads, and to do this: 


in excessive steam consumption. 


greater attention must be paid to the economy of auxiliaries, 
not only at full load but at light load. Too frequently, if the 
auxiliary plant is steam-driven, it is purchased without any 
tee as to consumption and no tests are made. One 
maker of condensing plant told the writer that they had never 
n asked to make tests for steam consumption on a condens- 
ing plant (combined air and circulating pump driven by a 
compound steam engine), and refused to give any guarantee 
as to steam consumption when tendering for such a plant. 
Other engineers adopt electrically-driven plant for the sake of 
economy, and doubtless when running at full speed with full 
load on the plant motors will be economical; but at light 
loads, unless special arrangements are made to reduce the 
speed of the motors, as is done with steam plant by means of a 
stop valve, the economy will disappear, and it must not be for- 
gotten that the use of electrically-driven auxiliaries loads up 
the plant. Thus, if the auxiliaries use 7 per cent. of the load 
on the plant, the capacity of the plant is reduced by that 
amount, and in estimating the cost of these auxiliaries 7 per 
сао the cost of the main engines and dynamos should be 
Considerable losses no doubt occur in the steam range by 
condensation, loss at drains, &c., and for this reason all steam 
pipes should be kept as short and as small as possible. 


machinery on board ship (2.е., want of space), is a blessing in 
disguise. Long lengths of steam pipe in duplicate, or as ring 
mains, cannot be fixed in the average steamer, but all steam 
pipes must necessarily be very short ; the boilers are close to the 
engines, as are also the feed pumps, and everything is confined 
in a small space, the temperature being, as a rule, so high 
that radiation is largely reduced. Probably in plante of con- 
siderable dimensions the unit system now being adopted 
will be best, keeping each unit as compact as possible 
and reducing steam pipes and connections to a minimum. 
If the coal consumption of each unit can only be brought to a 


low figure, each unit—pumps, boilers, engines, steam piping 


and condensers—can be added to the plant as the load increases, 
and a very high degree of economy may be reached for the 
whole plant. 

The writer hopes that these notes may induce other 
station engineers to publish tests they may have made 
bearing on the same subject, as there is no doubt that the 


economical production of electrical energy is an exceedingly | 


complex matter, and any information on the subject will be 
heartily welcomed by all electrical engineers. 


Nork.— The above article was completed before the writer | 


bad the opportunity of reading Mr. A. M. Taylor's interesting 
Paper on “Stand-by Charges and Motor-load Development." 
After consideration he has decided not to alter the matter in 
any way, but to leave readers to compare for themselves his 
tests with Mr. Taylor's theory. | 


Car Fender Testg.—Fighteen different types of car fenders 
were tested recently by the Vienna tramway authorities. 
According to Elektrische Bahnen & Betriebe, dummies, which 
approximated in shape and weight to an average human being, 
were successively placed on the track in upright and recumbent 
positions. The tramcars advanced at a speed of from about 
6 to 94 miles an hour, the brakes being put on 2yds before 
the dummies were struck. At these places the rails were 
sanded. On the whole, the trials were disappointing, and no 
device could prevent the dummies being damaged, sometimes 
severely. The trials are to be continued. 


In 
this connection, probably the great difficulty in arranging 


PHOTOMETRIC TESTS OF STREET LAMPS IN 
TEDDINGTON. 
BY CLIFFORD С, PATERSON. 


A brief account of some photometric measurements of street 
lamps was recently given in Edmundson's Monthly, and as the 
National Physical Laboratory has received several inquiries 
with reference to these measurements the surveyor to the 
Teddington Urban District Council has kindly given permis- 
sion to publish the results, together with some data concerning 
the amount of gas and electricity taken by the lamps under test. 

The conditions of the tests were as follows : Two streets in 
Teddington had been equipped with gas and electric mp 
respectively ; the gas lanterns were fitted with single “С” 
burners consuming. nominally from 4 to 4} cubic ft. of 
gas per hour and having the ordinary type of incandescent 
mantle. The electric lamps were of the .Nernst vertical fila- 
ment “А” type and Nernst * Luna” type, both taking 
nominally 4 ampere at 240 volts (viz, 120 watts). . The 

hotometric measurements do not purport to give a complete 
illumination contour of the street, the two systems being 
compared in terms of the illumination produced by each on a 
horizontal surface placed 7ft. away from the centre line of the 
lamp post and ft. above the ground. In order to insure that 
this test might be a fair one on which to found a comparison, 
measurements of illumination were made at greater distances 
from the lamp, up to 20ft., and it was found that the relative 
falling off in illumination with distance was only about 5 per 
cent, more in the case of the Luna lamps than with the gas 
lights. Measurements were made on the gas lamps for three 
nights in succession, the electric lamps—owing to greater con- 
stancy—being photometered twice only. The results obtained 
were as follows, each value representing the mean of several 
readings taken round the lamp in question. | 


Gas Lights. 

Date.......... June 9th. June 13th. June 16th. 
Lamp No.1 .. 0:335 candle ft. .. 0:270 candle ft. . 0:172 candle ft. 
is 2 .. 0228 ўз .. Mantle broken .. 0:278 i 
ои 8 .. 0335 w .. 0:205 candle ft. .. 0:320 3s 
5; 4 .. 0202 T . 0:240 үз 0:246 " 

Average ...... 0:275 j .. 0:238 " . . 0:253 э 


On June 9th the mantles had been glowing for two nights 
previous to the measurements, and on June 13th for six 
nights. On June 16th the old mantles- were replaced by 
entirely new ones, the low average of 0:258 candle-ft. being 
due to the inferior illumination given by lamp No. 1. 


Electric Lights. 


Раббы ——— x8 June 9th. .. June 18th. 
Lamp No. . 5} Nernst vertical (0:460 candle ft. . 0:470 candle ft. 

es 2 filament type 0:285 „ ee 0205 - 
Average кз >. 0872. , > ..0337, „ 
Lamp No.4 .. 0:565 candle ft. . 0:560 ; 
н 5. 9 Nernst Luna type 0:675 А .. 0:660 " 
Nernge ee 0:620 ;; .. 0610 P 


If these results are used in the two cases, to calculate the 
amount of gas and electricity required respectively per candle- 
foot illumination, the following figures are obtained and serve 
to compare the efficiencies of the two systems :— 


Gas. Electricity. 
Nernst Luna. Nernst vertical. 
0:12 units per 0°12 units per 


Power consumption per | 4:12 cubic ft. of 
lam hour. hour. 


gas per hour. 
Av. illumination mea- 
sured 7ft. from post 0:25 candle ft. 0-61 candle ft. 0°35 candle ft. 
and 5ft. from ground.. j | 
Power required per hour 


illumination are pai 82 cubic ft. of 0-098 units 0:17 units per 
7ft. from post and 5ft. 888 Per hour. per hour. hour. 
from ground „ i 


It may justly be urged that the measurement of illumination 
ia the street at a point near the lamp is not necessarily a guide 
to the general illumination at points further away, due to 
reflection from surrounding buildings, as well as to direct light 
from the lamp. The authorities at the laboratory regret that 
they were unable to continue the tests with the object of 
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making a more thorough illumination survey of the street; 
as already explained, however, measurements at greater dis- 
tances showed fair equality in the falling off in illuminating 
power (on the footway) of the two systems, so that the 
results given may be accepted as a fair guide to a comparison 
between the efficiencies of the various lamps under test. 4 7^ 
The portable apparatus used in these tests is shown in the 
accompanying illustration. It consists in a box photometer 
mounted on a firm tripod stand, a 10-volt 9 c.p. electric lamp 
which acts as a standard being fixed at the back of the box. 
The photometer shown on the front is one of the well-known 
Simmance-A bady flicker type. Current is supplied by a portable 
battery of accumulators, and by varying the voltage across the 
lamp its candle-power may also be varied overa widerapge. It 
will thus be seen that while the photometer head and lamp 
remain fixed, it is only necessary to calibrate the whole apparatus 
over the range of voltage of the lamp, obtaining a curve connect- 
ing voltage with illumination on the photometer screen. The 
pressure on the lamp is measured by a precision voltmeter 


PORTABLE “ FLICKER” PHOTOMETER. 


which enables observations to be made with great accuracy, 
the variation in the candle-power of the standard lamp being 
made by means of a continuously-adjustable resistance in series 
with it, and placed conveniently to the hand of the observer. 
The apparatus was standardised at the laboratory each evening 
before measurements were made, but no change in the calibra- 
tion was observable throughout the tests. 


THE ALTERNATING-CURRENT SERIES MOTOR.* 


BY F. CREEDY, 
(Continued from page ?1). 

Experiments on the Series Motor.—In order to verify the above 
theory, a series of experiments was undertaken, with the view of 
showing (a) the accuracy of the circle diagram described therein ; 
(b) the effect of the number of turns on the field on the performance 
of the motor, and the fact that there is a certain number of field 
turns which gives a better power-factor than any other; (c) the effect 
of altering. the number of turns on the armature; (d) the effect of 
altering the frequency; together with one or two other points of 
interest in this motor. The motor employed in these experimenta 
was a small bi-polar over-type machine, with a double-wound arma- 

* Paper read before the Institution of Electrical Engineers on Thursday, 
April 13th, 


ture having 86 slots and 86 commutator segmenta. The double 
winding was intended to improve the commutation (which it did 
not до". and also to enable one to double the number of armature 
turns by simply altering the commutator connections. The field 
magnets were fitted with two coils, having 84 and 104 turns respec- 
tively. A connection was tapped off from the middle of the coil 
having 84 turns, so that 42 turns on the field were also available. 
It was found, after some experiment, that the only available way 
of obtaining a reliable brake test was by using an electric generator 
as brake. As this machine was not always to be had, it was decided 
not to take any readings of output while investigating the methods 
of obtaining good power-factor, &c.. but to make an independent 
investigation as to the efficiency afterwards. Accordingly. while 
observing most of the curves below, readings of current, watts and 
speed only were taken, the speed being kept constant in the follow- 
ing way: The pulley was fitted with a brake-strap, which was loaded 
until approximately the right speed was attained, when the final 
adjustment of the speed was made by altering the pressure on the 


Diagram showing the effect of varying 
the number of turns ол the field co.i 
50 volts 25N 126 turns on armature. 


Fin. 5. 


brake · strap by hand. In this manner very good circles, such as those 
shown below, were obtained. A set of experiments was first made 
in order to show the effect of varying the number of field turns on the 
power factor, &c. The result of these is shown in Fig. 5. These 
curves were all taken at 25 frequency, and show the locus of the 
current vector as we vary the speed, when we have 188, 104, 84, 42, 
and 20 turns on the field. The two upper curves were taken at 50 volte, 
so I have been able to put the points in. The others, however, were 
taken at & different voltage, so I have been obliged to reduce them to 
50 volts before putting them in, and have, therefore, merely indicated 
the range over which the observations extend. The points, however, 
lie as closely on the circles as do those shown. The curves show 
clearly the increase of the power-factor, at a given speed, as we 
decrease the number of turns on the field, and also, of course, the 
increase in the size of the circle. The range of speed over which 
the observations extended in all these and the following experimenta 


Fic. 6.— DIAGRAM SHOWING THE EFFECT OF VARYING THE FIRLD TORNS. 
50 volts, 32 со, 252 Armature Turns. 


was from 600 to 8,000 revs. per min. The curve corresponding to 
20 turns, which shows such excellent power-factor, was obtained by 
putting the two field coils in opposition, there being a difference of 
20 turns between them. The high power-factor is obtained largely 
at the expense of efficiency. 

In the above set of experiments I was unable to reduce the number 
of field turns below 20, and thereby increase the current taken by the 
machine, for fear of burning it out. However, after the number of 
turns on the armature had been doubled, and the armature impedance 
thereby quadrupled, some further experiments (see Fig. 6) were made 
which clearly demonstrate that if we decrease the number of turns 
below a certain point, the power-factor decreases. Thus we have 
shown experimentally that there is a certain number of turns which 
gives a maximum power-factor, as was shown theoretically above. In 
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order to verify the construction given in Fig. 2 for the speed, the dis- | on the armature.* The improvement in the power-factor thereby 


tance SP (Fig. 2) is set out in Fig. 7 against the measured speed. 
This is done in the case of the four circles corresponding to 20, 42, 84 
and 104 turns respectively. In order to prevent the lines from coin- 
ciding, a different scale was taken for S P in each case. Fron: these 
curves it can be seen how exactly proportional is the line § P. to the 
measured speed. I have no doubt that equally good curves could be 
obtained from the other circles shown in the paper, but the four given 
seemed amply sufficient to establish the correctness of the speed con- 
struction, so no more were plotted. These curves, together with the 


Speed by Construction 


Calibration Curves 
for Speed Construction. 


400 800 1200 1600 2000 2400 2800 fl. P. 


Measured Sneed 
Fra. 7. 


large number of experimental circles shown in Figs. 5, 6, 8 and 9, 
constitute a complete verification of the circle-diagram of the series 
motor, since the fact that the torque is proportional to the square of 
the current, so long as the magnetic circuit does not approach satu- 
ration, is self-evident. From the constructions for torque and speed, 
and that for the input, which also admits of no doubt, the construc- 
tions for output and efficiency follow immediately. 

The next series of experiments made was intended to show the 
effect of varying the frequency, on the performance of the motor. 
The result of these is shown in Fig.8. The increase of power-factor 


Diagram showing effect of 
varying the frequency. 
60 volte 42 turns on field. 


Fic. 8. 


and of the size of the circle with decreasing frequency, which theory 
leads us to expect, is very well shown. e curves also show that 
as the frequency gets less, a given change in it produces а greater 
effect. This, of course, is no more than one would expect. The 
alteration in both power-factor and size of circle, when the frequency 
is reduced from 25 to 18, is very marked. The curve for 18 fre- 
quency was almost the only bad one obtained. It was several times 
repeated with the same results. The reason why it is so bad, is 

bly the excessive current taken by the motor. In Fig. 9 are 


Hen two curves showing the effect of altering the number of turns 


obtained is clearly shown, and also the decrease in the size of the 
circle due to the increased armature impedance. 

In Figs, 10 and 11 are given some curves showing the effect of the 
number of field turns on the output and efficiency, These were taken 
simultaneously with those in Fig. 6. Fig. 10 shows three efficiency 
eurves corresponding to 20, 86, and 54 field turns respectively. 
These show that the efficiency at any given speed rises as the 


Diagram showing the effect of 
varying the Armature Turns 
42 teris on feld 265760 volts 


Fio. 9. 


number of field turns increase, thereby agreeing with theory. In 
Fig. 11 I have plotted the output against the number of field turns 
for various values of the speed. It will be seen that it appears to 
rise somewhat ra pidly from zero to à maximum, and then to gradu- 
ally decrease again with increasing number of turns. That the 
output must have a maximum is obvious, for it is zero when there 
are no turns on the field, and also when there are a great number. 


100 96 Efficiency 
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FIG. 10. 


It must consequently have a maximum between these two points. 
The value of n for which this occurs was worked out mathe. 
matically, but the expression for it is so complicated that it seemed 
useless to give it. | 

In Fig. 6 I have drawn in three lines of constant speed. By 
plotting & series of curves of output against speed, for various 
numbers of field turns, and drawing lines through them correspond. 


ing to outputs of 0:2, 0*8, 04, and O'5kw. respectively, I was able 
io ascertain the points on each circle corresponding to these outputs. 
These points are marked in Fig. 6 with a small circle with a cross 
inside. It may be seen, that if these points do not afford conclusive 
evidence that the lines of constant output are circles, they at least 
show that circles, such as are indicated by theory, serve to represent 
the lines of constant output remarkably well. 

Commutation.— With the object of endeavouring to throw some 
light on the commutation of the alternating-current series motor, 

* When the number of armature turns is mentioned on the diagrams, 
the total number of tarns is meant, not half this, as used in the first part 
of this Paper. 
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and the various other actions going on in it, & number of experi. | commutator were thus got rid of. Curve 4 was taken to show the 


ments relating to this subject were made with the aid of a Duddell 
"x ER uency oscillograph, the curves being photographed on a 
falling plate. Many of the results shown below could obviously 
not be obtained on any instrument which records, not a single 
wave, but the mean of several. For instance, in the motor 
examined, no two commutation curves are exactly alike. A number 
of experiments were first made by the author, in conjunction with 
Messrs. R. S. Dahl and H. M. Lyons. In order to remedy some 
omissions in these, some further experiments were made later on 
by the author. As, during these experiments, the motor was fitted 
with very wide brushes, covering rather more than three segmenta, 
the experiments on commutation were repeated, as, owing to the 
long time of commutation, much better curves were obtained on 
the falling plate. In the discussion given below I have confined 
myself almost entirely to this latter series of experiments. In 
observing the commutation curve of the motor the fo owing method 
was made use of: The machine was fitted with two slip rings. 
which were fixed on a piece of fibre and mounted on the commu- 
tator. One ofthese slip rings was joined to a commutator segment, 
from which one of the armature connections had been insolderéd 
This armature connection was then joined to the other slip ring, and 
the brushes rubbing on these rings connected by means of a low 
resistance which served as a shunt for the oscillograph. 

In Series A (below) are shown a number of the commutation curves 
of the series motor obtained by the aid of this arrangement. Curve 1, 
consisting of a curve of main current and of current in the arma- 
ture coil, contains a very good example of the kind of commutation 


Fig.1. 
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curve which is found in this motor. Asit was thought that the 
ripples in the current during commutation might be due to the 
irregularities in the E.M.F. induced in the short-circuited coil by 
the main flux, a search coil of one turn was wound round the pole- 
tip, as shown in Fig. 12, as near to the armature as was practicable. 
Since the brushes are on the neutral line, the E.M.F. induced in 
this coil, due to the variation of the main flux, will be nearly the 
same as that induced in the coil under the brush. Curves 2, 3 and 
4 (Series A) show the current in the armature coil, and the E. M. F. in 
the search coil parallel to it. Curve 2 was taken under the follow- 
ing conditions :— Main current 20 amperes, speed 1,000 revs. рег 
min., frequency 263. Curve 3 was taken under the same conditions, 
but at 2,000 revs. per min. Curve 4 was taken with main current 
17 amperes, speed 1,100 revs. per min., frequency 28. Resistance 
іп circuit with the coil under observation=0°8 ohm. In the first 
three curves shown the generator used was a Wenstrom rotary 
ecnverter. 

In order to eliminate any possible disturbance due to the slots, 
commutator, &c., of this machine, in curve 4 and all those succeed- 
ing, а bipolar Gramme machine, fitted with slip rings and driven by 
a Westinghouse motor, was employed as generator. As this machine, 
of course, had a smooth ring armature, the effects of both slots and 


effect, if any, on the shape of the commutation curve, of putting 
resistance in the armature coil. As may be seen, there is no appre. 
ciable effect. These four curves, if examined closely, seem to give 
us the cause of the oscillation in the E. M. F. curve. In all of them 
we may notice that there arc small ripples in the current curves. 
These ripples are bound to cause corresponding ones in the E.M.F. 
curves, and, in fact, we notice that there does exist s ripple in the 
current curve corresponding to each of the principal ripples in the 
E M.F. curve. This is especially marked in Curve 2. In order to 
show that very small ripples in a curve of current or flux are 
capable of producing enormous oscillations in the E. M F. curve, I 
give in Fig. 18 a curve of the E. M. F. induced in the search coil, and 
underneath it a curve which is the graph of the integral of the E. M. F. 
curve, and is consequently proportional to the flux producing | 
This curve was drawn by means of an integraph, the use of which 
renders the drawing of these flux curves extremely easy, as it is only 
necessary to draw a point over the curve to be шеме, while 
a pen draws the integral curve. This method —viz., observing the 
E. M. F. in an oscillograph, and then integrating it mechanically — 
appears to be the only one by means of which curves of the instan- 
taneous flux passing through a coil may be obtained. 

The fact that the ripples in the cur- 
rent and E. M.F. curves do not in all 
cases exactly correspond is probably 
due to the fact that the current curves 
shown in Scries A, do not represent the 
total current flowing round the field. 
but merely that flowing through one 
coil of the armature. A difficulty in 
the way of the above explanation, Í 

Fio. 12. must admit, is caused by Curve 1. 

This does show the current which 

passes through the field, and it shows no sign of any ripple. 
But how account for the indubitable correspondence between the 
current and E.M.F. curves if we reject the above? A curve of 
E.M.F. in the search coil and of armature current was also taken 
with a direct current through the motor. It showed the same 
irregular ripples in the E. M.F. curve. Thus these cannot be con- 
nected with the fact that the motor is an alternating-current one. 
Curve 4 also shows us another interesting point. One of the com 
mutations in it takes place at the point where the current is zero. 
We see that as soon as commutation begins there is a sudden peak 
in the current, and this in spite of the fact that there were 
0:8 ohm in series with the coil under observation. I could repro 
duce, were it worth while, half a dozen different curves all showing 
this peak whenever cominutation occurs while the current is zero 
The cause of this is fairly obvious. 1f the current at all resembles 
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a sine wave, its greatest rate of change occurs at the moment bat 
it reverses, and consequently the HE. . PL induced in the gho 
circuited coil will be greatest at this moment. : 
From the nature of the ripples in the current curves they appe? 
to be due to variations of the brush contact or some suc eid 
We should, therefore, expect that both they and the oscillations! 
the E. M. F. curve would disappear at standstill. This was tri І 
and found to Бе the сазе, both being nearly sine curves. In am 
to make quite sure that the ripples in the E.M.F. wave were hes 
due to the slots, the motor was driven externally and the brus $ 
lifted. The E. M. F. curve was again found quite regular and devo! 
of ripples. The brushes were then put down, but were not connecte 
to any externalcircuit. The result is shown in Curvel, Series B (P- ? 
It may be seen that the peaks in the E. M. F. wave have reuppen i 
so that it seems as if some at any rate of the irregularity 18 dne 
the variation of the current in the short-circuited coil. In o 
endeavour to throw some further light on these variations, © | 
experiments were made on a direct-current Westinghouse EM 
with laminated poles. A search coil of 18 turns was wound on ad 
pole within фіп. of the armature, and the E. M. F. in it was dad 
— (1) With the motor running light. The result is shown in Cur tot 
Series B. It is, of course, very similar to that obtained by Dr. Thor? 
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and described in his Paper on Eddy Currents.” It contains a 
slow wave due to the eccentricity of the armature, which was very 
noticeablo in this machine, and a ripple, due primarily, I think, to 
the slots. Most of these ripples have two peaks, though some have 
three. (2) With the motor running light, but the brushes moved 
over so as to produce heavy sparking. The same ripples are notice- 
able, but one of the hollows in each seems to be exaggerated into a 
peak of largo amplitude in the other direction, while one of the 
peaks is correspondingly exaggerated. Thus the E.M.F. makes a 
complete alternation between the main parts of each ripple. (8) In 
order to find out whether the ripples in the two curves mentioned 
above are due to the slots or not, the Westinghouse motor was sepa- 
rately excited, run up to full speed, then abut down, the brushes 
lifted, and the plate taken while the motor continued to run on ac- 
count of its inertia. The result is shown in Curve 4, Series B. The 
curve is very similar to Curve 2, but smaller. This is not due toa 
decrease of speed, for a comparison of the frequency of the ripples in 
the two cases shows that the speed was much the same in both. It still 
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contains very sharp peaks, similar to those in Curve 8, but all on 
one side of the zero line. Thus it would appear that the armature 
current in some way reinforces these ripples and also damps out 
the sharp peaks shown in Curve 4. A confirmation of this view 
may be found in the fact that Dr. Thornton found that these 
ripples were smaller (in fact, he could not observe them at all) 
when the brushes were in the neutral position than when they 
were displaced. This certainly suggests the reinforcement of the 
ripples by the armature current. This may perhaps be explained 
by the action of the armature current on the fringe issuing from the 
pole tip. 

To sum up: The fact that we get the irregular shaped E.M.F.s 
shown in Series A, with D.C. as well as with A.C., and that no such 
E.M.F. occurs in the Westinghouse motor, justifies us, I think, in 
inferring that it is peculiar to the motor experimented on. More- 
over, the experiments described above definitely show that it is due 
to some action taking place at the commutator. It must be, I 
think, due to the fact that in order to get the current density in the 
brush low enough, I was obliged to use brushes of very large area, 
and thus, the brush-holders being intended for much smaller brushes, 
the pressure was inaufficient and the contact uncertain. 

In Fig. 14 are shown curves of main current and counter E.M.F 
in the series motor. The motor was driven externally and the field 
excited with alternating current. This current, and the E. M. F. across 
the brushes (which were open-circuited except for the oscillograph 
connections), were then observed on the oscillograph. These curves 
show very clearly that lag of the counter E. M. F. behind the current 
which I mentioned in Part I. The ripples in the counter E. M. F. 


curve I am inclined to put down to the fact that the brush some- 
time short-circuits three and sometimes four segments. When three 
only are short-circuited, there are more turns on the armature 
active than when four are short-circuited. When these curves were 
taken the motor was running approximately in synchronism, and it 
may be seen that there are about 86 ripples per period—the number 
of the slots and of the commutator segments. The above curves 
show something of the actions going on in an alternating-current 
series motor; but they afford no indication as to how to obtain 
good commutation. I found, however, that by using a very: low 
current-density in the brush, and moderately hard carbons (not too 
hard), I was able to get perfectly satisfactory commutation, in the 
motor I used, with all frequencies up to 35, currents up to 80, and 
speeds up to 8,000. The irregular-shaped E.M.F.s shown in Series А 
did not seem to affect the commutation. 
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In conclusion, I wish to express my thanks to Prof. Ayrton and 
Mr. Mather, who have given me every possible assistance in 
carrying out the above series of experiments, to Mr. W. Cramp and 
to the Crypto Works Co., the builders of the experimental motor. 
I wish also to express my thanks to those second and third-year 
students of the Central Technical College who have assisted me in 
the above experiments, most of which required three observers. 
This assistance I have received from Messrs. Montgomrey, Halse, 
Austin, Webber, Hanson, Gordon, Deakin, Harper, Tanaka and 
Strickland. 

(To be concluded.) 
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PHYSICAL SOCIETY. 


At a meeting of the Physical Society on April 14th, Dr. R. T. 
Glazebrook, F.R.S., Past-President, in the chair, a Paper on 


““ The Determination of the Moment of Inertia of the Magnets 
used in the Measurement of the Horizontal Component of 
the Earth's Field ” 


was read by Dr. W. WarsoN. Опе of the constants required when 
determining the horizontal component of the earth's magnetic field 
by the ordinary method is the moment of inertia of the magnet 
which is used in the vibration experiment. It is usual to determine 
the moment of inertia of the cylindrical brass bar supplied with 
each instrument by calculation, then by measuring tho period of tho 
magnet alone, and when loaded with this bar to calculate the moment 
of inertia of the magnet. This method presupposes that the density 
of the inertia-bar is uniform throughout. It is not easy to secure a 
bar of which the density is uniform throughout, and further it is dif. 
ficult to test whether such uniformity has been secured. The author 
thinks that more reliable and uniform results would be obtained 
by determining once for all, with very great care, the moment of 
inertia of a standard bar and then determining the moment of 
inertia of the bars supplied with the different magnetometers, by 
comparing them with the standard bar experimentally. In tho 
Paper is described an instrument suitable for comparing the moment 
of inertia of bars, together with some experiments made with 
а view to determining the moment of inertia of a standard 
bar, and an investigation of the influence of the air upon the 
period. The bars which have been compared are as follows: 
(1) rolled brass; (2) cast silver ; (8) rolled copper; (4) copper with 
5 per cent. zinc; (5) copper with 5 per cent. phosphide of tin; 
(6) gunmetal; (7, 8, 9) rolled copper; and (10) a rolled brass bar 
with slightly-rounded ends and gilt. The periods of oscillation of 
the bars when resting in a cradle hung by a quartz fibre were deter- 
mined accurately with the instrument described. Owing to the 
fact that the rigidity of fused silica increases as the temperature 
rises, the period changes very little with temperature and the 
corrections for changes in temperature ean be made without difti- 
culty. With an initial amplitude less than 5deg. the period is not, 
within the limits of accuracy of the observations; affected by the varia. 
tion in amplitude, — Variations in period due to the variation of the 
rigidity of the fibre with the load upon it were found to be negligible. 
In order to test the influence on the period of the air carried by the 
bars when swinging, a vacuum chamber was used which enclosed 
the whole instrument. The procedure adopted was to observe 
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the period at atmospheric pressure, then exhaust and observe the 


ер | | A NEW ONE-AXLE TRUCK. 
period, and finally, the air Maal te 5 to 5 agan 
heric pressure. The results sbowed an increase of nomen СО "- 
oí inert for 76cm. increase in pressure of the order 0:1 per cent. A new one-axle tramway truck, differing in principle from those 


| investi effect of the air in the case of the | recently described in our columns, ia referred to in detail by Herr 
uim 1 unifilar magnetometer, and finds W. Hildebrand in a recent number of Elektrische Bahnen t Bet hiss 
that it may cause an error of about 4-47. The Paper concludes with | Each truck supports the car at three points viz., at es p j 
a comparison of Dr. Watson's bars with some belonging to the | (Fig. 1), « being a pivot fixed to the underside of the car body an 

| National Physical Laboratory. engaging with a cup-shaped casting attached to the truck. The 
Dr. C. CHREE expressed bis interest in the Paper, and remarked that | connection between car body and truck nt the points b and b, is 

the want of homogeneity in inertia bars was a source of serious trouble | made flexible,. however, by means of the rocking supports shown in 
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r in magnetometer work. The variation in density might be as much as 
_5 or even 10 per cent. He favoured the adoption of & standard bar which 
‘could be swung in various magnetometers. He expressed his interest in 
the size of the error which may affect the value of the horizontal force 
due to the increased moment of inertia caused by the air. A similar 
error entered into pendulum observations. With regard to the rigidity 
of quartz fibres, he was inclined to think that there would be a change in 
rigidity with a change in load. 

Mr. W. A. PRICE asked if the difference in magnetic permeability 
between air and the material of the bars was sufficient to affect the period, 
and also if there were any other fibres whose rigidity increased with rise 
of temperature. 

The CHAIRMAN expressed his interest in the Paper, and said that he 
had followed the course of the work. In attempting to get an accurate 

: value for H it was most important to check the homogeneity of the 
inertia bar. The value of the moment of inertia should be known with 
great accuracy. Four or five years ago he suggested experiments similar 
to those described by Dr. Watson for measuring inertia bars, and although 
preliminary observations were made they were not carried far. 

Dr. WATSON said he knew of no other substance but quartz which 
was suitable for the experiments he had performed. He had not found 
any variation of period due to magnetic permeability. With regard to 
Dr. Glazebrook’s remarks, he said the measurement of the diameter of 


the bars was easy, but that the determination of the length was much 
more difficult. 


Dr. W. Watson gave an “ Exhibition of a Series of Lecture 
Experiments illustrating the Properties of the Gaseous Ions pro- 
duced by Radium and other Sources." Many well known experi- 
H ments on the subject were shown by Dr. Watson, who pointed out 
i the precautions which must be observed in order to ensure success 
at lecture demonstrations. | 
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Fic. 2.— ON E-AxLE Trecks ON 4 CURVE. 


ee 


Ета 3,—Diacrammatic SKETCH Ѕвоміхс THE ACTION OF THE 
ROCKING SUPPORTS, 


detail in Fig. 4. It is seen from Fig. 2 that the pivots a —contrary 
to usual design—are not perpendicularly above the axles, but are 
shifted towards the centre of the car. Supposing the car to enter & 
curve (Fig. 2), it will be evident that the centrifugal force (R,) of 
the car body will move point a outwards, owing to the fact that the 
car-body is spring-suspended, and can, therefore, swing outwards to 
acertain extent. This movement, in conjunction with the pressure 
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(R) of the rails on the wheel, causes the truck to take up a proper 
position in the curve. When the car is on a straight stretch of line 
the rocking supports are perpendicular, as shown in Fig. 3A, but 
when the car is in a curve these supports assume a slanting posi- 
tion and lift the car by an amount, d (Fig. 8B). It will be under- 
stood that the rockers have a tendency to regain their vertical 
position, and this tendency helps to bring the one-axle trucks back 
into their proper position when the car leaves the curve to enter a 
straight line. In Fig. 8, G represents the direction of the force due 
to the weight of the car body, R denotes the reaction to this force, 
c the leverage, and d the lift of the car. The mechanical brake is 
not interfered with when the car enters a curve, as will be readily 
understood by reference to Fig. 1. 
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Fic. 4.—DETAILS OF 
Rockixa SUrPORT. 


A car on this principle has been running on the Berlin tramway 
system since the beginning of last year, and it is stated that the 
average saving in energy per ton-mile was observed to amount to 
some 15 per cent. over & similar car with fixed axles. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE: | 
Lightning Trails.—It was pointed out in 1889 by Hoffert 
that lightning flashes often traverse the same path two or three 
times at intervals of about one-tenth of a second. These 
intervals are just on the border of continuity of vision, and give 
rise to the apparent trembling of the flashes. But associated 
with this there is another phenomenon, consisting in the incan- 
descence of the air through which the discharge has taken 
place. Àn extreme form of this incandescence is what is known 
as globe lightning, which is produced by the ionisation of a 
large volume of air and a discharge filling the whole volume. 
That an incandescence persists for à second or two after dis- 
charge has long been suspected, but it was usually interpreted 
as due to a persistence of the impression on theretina. It can, 
however, sometimes be distinguished from that when both the 
real incandescence and the retina impression appear simul- 
taneously. The latter is movable with the eye. E. Touchet 
exhibits a photograph of a lightning flash drawn out into a 
ribbon by an accidental motion of the camera. The ribbon, 
which shows no evidence of discontinuity, has a bright edge 
representing the actual flash. 
[E. Тооснет, Comptes Rendus, April 10, 1905.] 


Pendulum Damping Device. —V. Crémieu describes a damp- 
ing device under the name of auto-amortisseur, which does not 
act at the bob of the pendulum but at the point of suspension. 
The latter is made the centre of another bob which is hollow 
and is filled with a viscous liquid. A disc of metal, weighted 
at the lower end and movable about the same axis as the 
pendulum itself, is immersed in thc liquid. . It forms a second 
pendulum of very short period. ‘The motion of the large 
pendulum is communicated to it through the intermediary of 
the viscous liquid, and in this communication energy is lost. 


The source of the energy so consumed is the motion of the big 
pendulum, which is correspondingly damped. It may, by a 
suitable choice of dimensions, be made completely aperiodic. 
The same result could, of course, be obtained by immersing 
the bob, but not without bringing capillary forces into play 
and considerably increasing the total weight of the apparatus. 
If the inner disc is made very nearly as large as the interior 
of the bob, air may be substituted for the viscous liquid, and 
the theory of the instrument be worked out mathematically. ` 
(V. Crésrev, Comptes Rendus, April 10, 1905.] 


Crystallisation of Bismuth in the Magnetic Field.—Numerous 
attempts have been made, notably in America, to discover 
evidence of the influence of a magnetic field upon the orienta- 
tion of nascent crystals, but so far without success. A. Leduc 
has now succeeded in another and somewhat unexpected 
quarter. Bismuth, as Faraday already observed, does not 
always turn its longest dimension at right angles to the 
magnetic field. It depends upon the angle between that 
dimension and the crystallographic axis. If a sphere could be 
cut out of a crystal of bismuth and suspended between the 
poles of an electromagnet, this influence of the crystalline 
structure could be brought into evidence in a simple manner. 
The technical difficulties appear here to be very groat, and so 
the author was led to try an indirect or rather converse 
method. He filled several glass bulbs with fused bismuth and 
let it solidify between the poles of a Faraday electromagnet 
giving a field of some 5,000 units. "The crystals then arrange 
themselves so that their greatest permeability lies in the direc- 
tion of the field. On suspending the bulbs afterwards in the 
same field, they take up the position they held during crystal- 
lisation. The author expects similar results to attend the 
crystallisation of magnetite or pyrrhotine in a magnetic field. ' 

[A. Грос, Comptes Rendus, April 10, 1905.) 


Helium Tubes as Wave Indicators.—E. Dorn has found 
vacuum tubes filled with helium very sensitive to electro- 
magnetic disturbances. He uses Pliicker form of tubes, con- 
sisting of a capillary with wide endings, and provides them 
with two electrodes. The pressure is 3mm. to 5mm. When 
the capillary portion is laid across the wires at the first ventral 
segment, the tube becomes luminous to such an extent that it 
is possible to read the scale by diffuse daylight or weak arti. 
ficial light. When the tubes have only one electrode, the end 
containing no electrode is put in the place where the waves are 
to be exhibited. The tube may also be used without any 
electrodes, but it then becomes necessary to ionise the helium 
occasionally by bringing it close up to an induction coil or 
Tesla coil. An increase of sensitiveness at the expense of 
brightness was obtained by omitting the capillary portion, and 
giving the tube a uniform diameter of l'lcm. The same 
result was obtained by employing argon, neon or krypton in 
place of helium. Nitrogen also is very sensitive, but feebly 
luminous. The tubes may be used for the determination of 
dielectric constants by Winkelmann's method and also for 
Nernst's method of comparing capacities at high frequencies. 

(E. Dorn, Annalen der Physik, No. 4, 1905.) 


Radium and Thermo-Electricity.—N. Egoroff has made some 
remarkable experiments with the striated variety of smoke- 
quartz, and has incidentally succeeded in discovering à new 
thermo-electric effect. The smoke colouration may be pro- 
duced artificially in quartz by exposing it to radium rays. 
The tinted quartz shows au absorption band in the spectro- 
scope, and the same dichroism as the natural smoke quartz. 
On exposing one plate, cut parallel to the axis, for another 
week, the author found the absorption and the dichroism 
increased, and, further, the appearance of some tinted lines at 
45deg. to the axis. This led him to some experiments with 
natural striated quartz. He destroyed the striz by heat and 
then exposed the plate for 10 days to radium rays. The 
strie reappeared in the same place. In another specimen 
there were three coloured triangles. On heating the plate to 
100°C. and sprinkling it with flowers of sulphur and red lead, 
the author found that those portions which had no colouration 
were negatively electrified and covered themselves with red 
lead. This is a hitherto unknown thermo-electric effect of 
doubtful origin. N. Éconorr, Comptes Rendus, April 15, 1905.] 
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A PLEA FOR LARGER UNITS. 


The advent of the electric power companies, and the publi- 
cation of the costs at which they estimate that they can produce, 
and the prices at which they hope to supply, has served to 
direct the attention of central-station engineers even more 
closely than hitherto to tho factors which affect their working 
expenses within the electricity works. The influence of capital 
cost on the total cost of production, too much neglected at first, 
is more generally recognised than was formerly the case, but 
the influence of the size of units on the coal consumption 
might well receive more consideration. In this connection, we 
would call attention to an interesting article by Mr. W. A. 
VIGNOLKS, the Borough Electrical Engineer of Grimsby, pub- 
lished in our columns this week. The author compares the 
coal consumed in electricity supply stations and that consumed 
in ofticial trials of marine engines for the same output of energy. 
He gives figures to prove that in his own station the steam 
consumption per kilowatt-hour is practically constant and 
independent of the load, and that the total steam consumption 
for the whole station plotted against the load approximately 
follows the Willans straight-line law for a single steam engine. 
From the particulars given of the plant this is not surprising, 
since the total capacity of 900kw. is made up of eight steam 
dynamos, and the real result of the tests is to emphasise how 
important an influence the number and size of units has on 
the economy of generation. It is some time since makers of 
high speed engines found that to improve the steam consump- 
tion in the larger sizes, the number of cylinders and lines of 
cylinders must be reduced. If the number of separate units 
in electricity supply stations is reduced in a similar manner 
a large decrease in the coal consumption results. In a cotton 
mill or on board ship the conditions are such as to ensure 
more economical results than in supply stations, because in 
either case a single large engine takes the place of many 
smaller ones. While it is seldom wise or possible to employ 
a single engine in a generating station, the nearer marine 
conditions can be followed in this respect the lower will be 
the coal consumption per unit generated. This fact is borne 
out not only by the costs at tramway and other similar large 
power houses in which a minimum number of separate sets 
are installed, but also in some of the more modern electric 
lighting stations in which an endeavour has been made to 
secure the full advantages accruing from the use of a few 
relatively large units of plant. In the early days of electric 
lighting when manufacturers of electrical machinery were 
inexperienced, and when large d ynamos could not be obtained, 
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no other course was open than to adopt a useful size of plant 
and add similar units as the demand grew. At the present 
time it is sounder engineering to put down units of larger 
size, since even if they have to be run regularly for a short 
period underloaded, the ultimate benefit on the costs when the 
load grows will justify their choice. The load-factor and the 
amount and duration of the lightest loads must also influence 
the engineer in his selection of the size of the units, but the 
present tendencies in these respects also point to the 
advisability of abandoning the use of small generating sets. 
The size of the individual machines has probably had more 
influence than has been recognised in determining what would 
bethe ultimate economical plant capacity of a generating station, 
as this undoubtedly increases with the size of the generators, 
and will continue to do so up to the point when the reduction 
in the steam consumption of the individual plants ceases to be 
important. 

Among other advantages secured by keeping the number of 
separate engines as small as possible is the reduction of stand- 
by and radiation losses. Mr. VIGNOLES points out that in his 
station only 60 per cent. of the steam raised is used in driving 
the main engines, the balance being represented by the supply 
to auxiliary plant and in radiation and condensation losses. 
We hope that other station engineers who have made tests of 
a similar nature will enable us to publish their results. It is 
reasonable to hope that these losses will be reduced, and 
if they are to be, the closest attention must be given to 


the type and arrangement of steam pipes and auxiliaries. ' 


In many cases in the past, engineers have vied with one 
another in demanding from the manufacturers an extra À per 
cent. higher efficiency at full load for a steam dynamo, but 
have arranged the plant with so little care and forethought 
that the losses in operation occasioned thereby represented 
many hundred times the value of the slightly lower steam 
consumption. 


to the arrangement of the auxiliary plant and steam pipes. 
On board ship a special water-distilling plant is provided ; in 
а great many electricity works, although such a plant is not 
necessary, à large one is provided in the form of a ring steam 
main, the losses from which alone are quite surprising. 


REVIEWS. 


(Copies of the unde: mentioned works can be had from The Electrician Office, post 
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Mechanism. By S. DuxkEeRLEy. (London: Longmans, Green & Co.) 
1905. 998. 


This book goes a long way towards satisfying the want that 
has been felt both by students and teachers for a good modern 
text-book on mechanism. The arrangement of the matter and 
the method of exposition are subordinated to the main idea of 
teaching students who come to the subject with little or no 
knowledge of practical machines. A chapter is therefore 
introduced which treats generally of the simple machines and 
of the machine tools which are usually found in a workshop. 
One of the main features of the book, however, is the use 
of Prof. R. H. Smith's methods of dealing with velocity 
and acceleration. These methods only require to become 
known in order to be universally adopted. Prof. Smith's 
* Graphics" contains the general principles of the method 

which was first published, as Prof. Dunkerley states, in 
the Proceedings of the Royal Society of Edinburgh, January, 
1885. No student will find his progress hampered by 
the unnecessary introduction of mathematical symboli: m. 
Prof. Dunkerley's object is to instil ideas, and this he does 
with exactness and in simple language. There is a collection 


t 


| The practice of marine enginecrs is in шапу. 
respects worthy of imitation, and perhaps especially in regard 


93. 


of 129 examples at.the end of the book, which will be found 
useful both to teachers and students, 


Life as an Engineer: Its Lights, Shades and Prospects. . By 
J. W. C. Нарлме. (London; E. & F. N. Spon, Ltd.) 5s. net. 


Amid the babel which rages on the question of. technical 
education, it is distinctly refreshing to hear the voice of one 
who ко from long engineering experience—an experience 
extending over some 45 years. The author.of this enter- 
taining volume commenced his carecr in the works of the 
North British Railway Co., and later on spent many years in 
locomotive shops and shipbuilding yards. He is strongly in 
favour of the non-premium system for apprentices and recom- 
mends shipyards owing to the immense variety of practice. 
In giving some sound advice to those thinking of entering the 
profession, Mr. Haldane says:—"''The error of judgment so 
many make in such matters seems to be an idea that the prac- 
tical and scientific branches are easily learnt; that drawing- 
office work is simple; and that, as a whole, neither energy nor 
patience is necessary." Perhaps the chapter, or at least some 
of it, on electrical engineering might have been omitted 
without much loss. The author is somewhat unfortunate in 
certain of his definitions and explanations of electrical 
machinery, but this is possibly owing to the very limited 
space which he has allowed himself. On the whole, the book 
is readable and may prove of interest, not merely to students, 
but also to engineers of mature years and experience. 


Electrotechnique Appliquee. Ву A. Млорит. (Paris: Vve. ch. 
Dunod.) 25fr. к, 5 


This imposing volume of some 844 pages forms an excellent 
exposition of present-day. practice in electrical engineeriug, and 
its initial pages are devoted to a laudatory preface by Prof. A. 
Blondel. The author wastes no space on elementary matters, 
such as a student is expected to glean from preliminary lectures 
and textbooks, but starts straight off with descriptions of 
continuous-current ammeters and voltmeters: Subsequently 
he deals with continuous-current generators, and explains ‘at 
some length the methods of plotting characteristic curves and 
determining losses. Chapter II., consisting of 147 pages, is 
devoted exclusively to the calculations involved in the design 
of such machines, and contains much valuable information. 
The same may be said of the two chapters on alternating- 
current machinery, but it is to be regretted that more examples 
of generators, motors and transformers as actually built for 
commercial use are not given. Generation of electricity for 
lighting, power and traction. purposes is dealt with in the 
remaining pages, and at the end there is a chapter on the 
theory of alternating currents. "Throughout it is evident that 
the book is intended more for the practitian than the student, 
although it might prove extremely useful to the latter. A fair 
knowledge of mathematics is assumed, and the book is one that 
the average electrical engineer ought to be able to read with 


| little effort and with considerable benefit. 


The Dynamical Theory of Gases. By J. H. Jeans, М.А. (Cam- 
bridge: University Press, London: C. J. Clay.) 158. i 


Since Drude and Lorentz have applied the kinetic theory 
| of gases to the motion of the electrons which convey an elec- 
tric current through a wire, that theory has become of para- 
| mount importance to the electrician as well as the steam 
engineer. The author has, therefore, earned our gratitude by 
this endeavour to put the kinetic theory, or what he more 
properly calls the dynamical theory, on a strictly scientific 
basis. He acknowledges that for some years the theory has 
been regarded by physicists with ever-increasing distrust and 
suspicion, mainly on account of its failure to account for the 
ratio of the specific heats of a gas. He remedies this, not by 
formulating a new theory, but by ciearly bringing out the 
limitations of the old. This may be somewhat unsatisfying, 
but it is a good instance of philosophic self-repression, and, 
moreover, it is the best we can get at present. 

Mechanical Appliances, Mechanical Movements and Novelties 
of Construction (being the Second Series of Mechanical Move- 
ments). By Ganͥů ER D. Hiscox. (London: Archibald Constable & 
Co. Ltd.) 1905. 12s. 6d. | 

This is a book, divided into 23 sections, which aims at 
giving encyclopedic information regarding ‘‘ mechanical move- 


— пае oe ар 


54 THE ELECTRICIAN, APRIL 28, 1905. 


——— MMM 


ments” or mechanisms. The information given is very 
general in character, and will probably be found interesting 
to a non-technical reader. There are upwards of 1,800 well- 
executed illustrations distributed through the book. To the 
practical engineer the explanations and drawings are not 
sufficiently detailed to be of much value, though the drawings 
may possibly suggest useful ideas. One of the sections is 
devoted to the internal-combustion enyine; the Mond gas 
plant is illustrated, there is an electric section and there is a 
transmission of power section. As a qualitative reference 
book, the engineer would no doubt find it useful and interest- 
ing, but no quantitative data are given. 


team Pipes: Their Design and Construction. By W. Н. Воотн. 
R Tonda. A. Constable oye Ltd.) 1905. 5s. 


This is a useful work of some 183 pages, devoted solely to 
the question of steam pipes. Tables are freely distributed 
through the book, giving the practice of various firms regard- 
ing the proportions of flanges, clbows and so forth. The 
recently-published Report of the Standards Committee on 
pipe flanges will no doubt tend to standardise the general 
dimensions, so that the small variations in proportion which 
characterise the present practice will ultimately disappear. 


Elektrische Traktion. By G. SarrIER. Hanover: Gebrüder 
Jünecke.) 1905. 4.20m. 


Herr Sattler's book contains, in some 150 pages, an elemen- 
tary theoretical investigation into the gencral problems of 
electric traction and an illustrated description of the chief 
links in the transmission of electricity from the power house 
to the car and the conversion of electric into mechanical energy 
by the motors on thecar. It deals with German conditions only. 


How a Steam Engine Works. By W. E. M. Ссвхоск. (London: 
Dawbarn & Ward.) 6d. 


A little is said about all the principal parts which constitute 
a steam engine, in addition to which a few pages are devoted 
to condensers. Occasionally the author dips into theory and 
gives a few simple formule. The matter is treated in an ele- 
mentary manner throughout, so that it may be understood by 
the average amateur. 
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THE STEEL-TYRED WHEEL IN STREET RAILWAY 
BERVICE.* 


BY NORMAN McD. CRAWFORD. 
(General Manager, Hartford Street Railway Co.) 


It is the growing opinion of street railway engineers that some- 
thing stronger than the chilled cast-iron wheel should be used under 
cars operating on inter-urban lines, especially those operating under 
high-speed conditions and upon tracks that are not any too smooth 
or straight. Troubles from broken flanges with cast-iron wheels 
have been found to increase very materially when used under 
heavy cars operating under these conditions, and inuch interest is 
directed toward an economical solution of this difficulty. The steel- 
tyred wheel affords the desired remedy and is being introduced in 
street railway service in many places, in spite of its supposed higher 
cost, and its use is expected b many to grow soon to such propor- 
tions that the chilled cast-iron wheel will be in the minonty. About 
four years ago the Hartford Street Railway Co. decided to introduce 
steel-tyred wheels upon the heavy double-truck cars used upon some 
of its principal suburban lines which are operated at high-speed 
schedules upon tracks having the combined disadvantages of sharp 
curves and heavy grades. It was realised that in case of a broken 
flange there was imminent danger, in many places, of a bad accident, 
resulting in precipitating the car down stcep embankments, and the 
steel-tyred wheel was introduced as a matter of precaution in view 
of the past troubles with broken flanges upon cast iron wheels. The 
unquestionable sense of security obtained in the use of the steel- 
tyred wheel, which cannot be had with the chilled cast.iron wheel, 
made the use of the former seem desirable at any cost, but the 
results of its introduction have been so far beyond expectations, not 
only as to safety, but also as to serviceability and economy, that 
steel-tyred wheels are now being used upon many of the city cars 
of the Hartford Company, as well as. its suburban lines. It will be 
of interest to those having to do with wheel problems to learn that 
the experience gained by the Hartford Company is such as to indi- 
cate that the use of the steel.tvred wheel 1s attended by even less 
cost than is the case with the chilled.iron wheel. 


* From the Street Railway Journal of New York. 


The first cars equipped with steel tvred wheels were a lot of 14 
double-truck closed cars, nine of which were used in suburban 
service and the other five in city service; these cars were equipped 
October 15, 1900, as shown in the accompanying Table. The Table 
shows the remarkable results which attended their use upon these 
cars Cars Nos. 450 to 454 are operated over 200 miles per day 
upon the Rainbow suburban line, embracing a 28-mile round trip. 
These wheels had made muileages ranging between 100,000 and 
200,000 miles each in the time indicated upon the table. "Their 
tyres have, in many cases, required several turnings, but will perinit 
several more before they require to be removed from the wheels. 

In October, 1901, 11 more double-truck closed cars were simi- 
larly equipped, which showed mileages ranging from 70.000 to 
97.000 miles each at the time these records were taken. The last 
cars equipped with steel.tyred wheels are four double.truck open 
cars which were changed in May. 1902. These have similarly shown 
excellent results in service, as indicated in the accompanying table. 
Car No. 306 of this lot is now being operated 196 miles per day upon 
the New Britain inter-urban line, showing up to April 30, 1904, a 
total mileage of 39,942 miles. In all, 30 double-truck cars are now 
equipped with steel-tyred wheels, making a total of 240 steel tyres 
in service upon the Hartford lines. Data as to how many turnings 
have bcen given the various tyres are unfortunately not at band, 
although it can be said that cars Nos. 402 to 408 have not required 
turning up to June 1, due to the minimised wear resulting from the 
long wheel-base trucks upon which they are used. 

The important feature of superiority of the stecl-tvred wheel over 
the cast-iron wheel is in the strength and stability of its flange. 
The chilled cast-iron wheel is very liable to chip at the flange, 
especially under the conditions of street railway service, with the 
frequent and heavy braking effects imposed upon the car wheels. 
Unequal heating is developed throughout the tread and flange of 
the wheel, and this i» particularly dangerous with the cast-iron 
wheel when used in the wet and slushy senson of the spring ; in 
case of sudden heavy braking, with the resulting overheating of the 
flange, it is almost inevitable that unequal shrinkage strains should 
be set up asthe flange meets the water or snow in the groove 
of the rail, and many breakages have been traced to this cause. 
Another danger that is met in the use of the cast-iron wheel through 
city streets is that of chipping the flange when passing through 
irregularly-worn special work: this latter trouble is unavoidable, 
but must be contended with in strect railway service. Furthermore, 
there are the other well.known difficulties which are met in the 
manufacture of chilled-iron wheels which always involve the feature 
of uncertainty as to what may be expected from them. The result 
of these difficulties has been found by the Hartford Street Railway 
Co. to be such that the cast-iron wheels can be depended upon for 
only one season, after which it is the custom there to renew them as 
a matter of safety. 


Steel-tyred Wheel Record- Hartford Street. Railway Co, 


Car Date Mileage up Class of Type of Truck wheel. 
No. equipped. to June 1st. gervice. car. | base. 
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#402 Oct. 15, 1900 12,054 Suburban extra. Closed. | 5ft. Yin. 
* 404 3$ 42,710 


99 ye 


9 ?9 iF 


*106 T ' 100,242 Suburban. T ч 
*408 уз 64,015 » i » 2 
+450 E 105,495 E „ Ait. 
1451 : 105,032 $ j В 
1452 » 110,26 ,» 9 77 
1453 " 197.005 И К ч 
+454 à 104. 00 i е ч 
455 $ 66,082 City. ү Н 
456 T 83,061 T | ” " 
457 99 88.914 ?? 1" 3 
458 E | 64,451 T! ” » 
459 9 | 80,699 э, ; 9 75 
462 Oct. 4, 1901 | 82,872 » ye ә 
464 "T 6, Т | 88,835 5 1 ,* 
465 „ 7. „ 91.100 i i : 
40 6, 97.416 i а p 
467 „17, „ 98.5905 * " К 
468 „ 7, „ 70,575 T | T T 
469 „ ͤ 13, „ 03,125 » | Т " 
470 „ 19, „ 86,063 5 | T » 
471 „ 24, „ | 92,059 is ie 
472. 25 „ 4502 i Н n 
474 „ 27, „ 89.532 „ T » 
303 May 17. 1902 | 7.385 Suburban extra. Open. x 
304 „ 21, „ | 11,171 Т | ” » 
2205 35 17, ‚э 39,942 Suburban. 5 , 
308 „ 24, „ | 24,204 


* These tyres had not required truing up at the time of this record. 
+ Each of these 5 cars operates 200 miles per day upon the Rainbow line, 
a 28-mile round trip with numerous hills and sharp curves. + Car 
No. 306 operates 196 miles per day upon the New Britain inter-urban line. 
Nore.—All tyres on wheels used upon the short wheel.base trucks 
(4ft.) had been turned up once or more times up to the latest date shown. 
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These troubles are almost entirely avoided by the use of the 
steel-tyred wheel. No chipping of the flange may be expected from 
sudden contacts with special work or with the unequal heating 
effects of braking. They are capable of standing much more severe 
service upon curves, and, furthermore, are not so subject to the diffi- 
culty of ** flatting," which is unavoidable with the cast-iron wheel; 
if the steel tyre becomes flat by prolonged skidding, the flatness 
tends to roll out by the rolling action of the wheel upon the track. 
The unquestionably serious trouble met in the cast-iron wheel of 
unevenness of chill, which is thought to be, and unquestionably is, 
most favourable to the production of flats, is, of course, entirely 
absent in the steel tyre. A difficulty met in the use of the steel tyre 
is the more rapid wear of flanges, but it has been found by the 
experience at Hartford that even this can be avoided by proper 
truck proportions. In this connection it is important to note that 
the experience at Hartford has been that the abnormal wear upon 
flanges is present only upon trucks whose wheel-base is shorter than 
the gauge of the track. It will be noticed from the accompanying 
table that two sizes of truck are used, those having a 4ft. wheel- 
base and a few having a 52ft. wheel-base. It was readily observed 
that the flange wear is very perceptibly less upon the tyres used with 
the trucks having the long wheel-base than upon the others. It 
was furthermore noted that upon short wheel-base trucks the exces- 
sive flange wear took place upon two wheels located at diagonally 
opposite corners of the truck. This indicates a tendency towards 
a sidewise action of the truck, which is undoubtedly due to the 
wheel-base length being shorter than the gauge of the track; the 
action of a truck of such proportions may be likened to that of a 
single pair of wheels operated in a truck, which would, it is evident, 
have a tendency to turn sidewise in passing curves. 

Another interesting fact was noted: 
short wheel-bases, that as the diagonally opposite wheels begin to wear 
thin at the flanges there is a tendency of a double wear upon the other 
sets of wheels which tends to crowd the thin flange even more tightly 
against the rail; the result of this action is indicated graphically in 
Fig. 1. No tendency of this kind whatever has been оза upon 
the trucks having a wheel-base longer than the gauge of the 
track, which is a strong indication that many of the difficul- 
ties met in the operation of steel-tyred wheels rest in the 5 - 
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Fic. 1.—SHowma TENDENCY To Sme WEAR WITH SHORT 
WHEEL-BASE TRUCKS. 


proper proportioning of the truck. The Hartford Company expects 
to equip some of its single-truck cars having 6ft. wheel-bases with 
steel tyres in order to ascertain if the still longer wheel base will 
further reduce its tendency to diagonal wear. It is to be noted in 
this connection that steel-tyred wheels have been operated at Hart- 
ford for mileages as high as 100,000 miles before turning. Our 
experience, however, would indicate that it is not advisable to 
allow the tyres to wear to this extent, as in such case too much 
material must be cut off in truing the wheel-tread up to the standard 
template. We have also found that if the wheels are allowed to 
make only from 40,000 to 50,000 miles, and are then turned up in 
the lathe, the cost of truing will be minimised, as the least possible 
amount of metal will have to be removed in order to strengthen 
the flange. This is the present practice, and with it much satis- 
‘faction is being experienced. About three truings are possible with 
the size of tyre now used, which makes the total available mileage 
from each tyre approximate 200,000 miles. 

The most interesting phase of the problem of using steel-tyred 
wheels is that of the cost, which is generally supposed to be higher 
than that attending the use of chilled wheels. The chilled cast-iron 
wheel as used at Hartford costs from $5 to $7 per wheel, according 
to the weight and nature of the service in which it is used; the 
total mileage that may be expected from the chilled wheels, how- 
ever, is not over 80,000 miles, which at an average cost of $6 per 
wheel makes its cost amount to 20 cents for every 1,000 miles of 
service. A new steel tyre, as used at Hartford, costs $12, but with 
the three truings after each 50,000 miles of service, will make the 
net cost $8 per 50,000 miles, or 6 cents per 1,000 miles; adding to 
this a reasonable shop cost of $1 per wheel for the original applica- 
tion of the tyre to the centre, which also applies to each truing.up 
operation in the lathe, the gross cost per 50,000 miles is brought up 
to $4. Even this, however, only increases the gross cost per 1,000 
miles to 8 cents, which is very much less than half of that resulting 
from the use of the chilled cast-iron wheel. 

The contention that the steel-tyred wheel is outclassed by its first 
cost of from 880 to $40, is manifestly erroneous, as the centre 


in the base of the trucks with | 


of the steel-tyred wheel does not require renewing and should 
be considered as a permanent feature of the truck. Worn tyres 
may be removed from it and replaced by new ones almost inde- 
finitely, It is only fair to assume that the cost of the centre should 
be charged up to the truck investment, and only the renewable 
feature, the tyre, be considered in comparison with the cast-iron 
wheel. The centre is practically indestructible if made sufficiently 
strong for the service in the first place, and serves as a permanent 
investment. The only additional cost to be considered is that of 
removing a worn tyre and replacing it by a new one, but this is 
easily covered in the above-mentioned allowance of $4 per tyre per 
50,000 miles for this operation, and each of the three turnings in 
the lathe. Even if the expense of handling in the lathe and 
machining were double the above allowed amount, it may be seen 
that the cost of operating the steel tyres would even then be far 
below that of using the chilled cast-iron wheel. | 
The Hartford Company has recently introduced several of the 
new type of solid forged and rolled-steel wheels into service under 
some of its double-truck inter-urban cars in order to make a trial of 
this interesting departure in wheel building. This solid steel wheel 
has many advantages to offer over the steel-tyred wheel, not only as 
to first cost, but also as to general simplicity and equal strength 
with less weight. On account of the very thorough and effective 
methods of forging and rolling in manufacture, it is thought that & 
maximum of density is secured in the rim which will result in even 
longer wear than is secured from the tyres upon the steel-tyred 
wheels. While these new wheels have not been in service lone 
enough as yet to allow of intelligent comparison of t heir performance 
with the various types of steel-tyred wheels, st ill they promise to 
prove very economical, and very satisfactory results are expected. 


Qr^e Finished al orer 


Fic. 2.—Deztams ғов New Sorr» RoLLED AND FORGED STEEL WHEELS 
AS USED AT HARTFORD. 


Fig. 2 gives the principal details of the new solid steel wheels as 
applied to the standard axle of the Hartford Street Railway Co., 
ready for use. Special attention should be called to the lightness of 
the web as compared with that of a chilled-iron or steel-tyred wheel, 
although from the nature of the construction it is said to be very 
much stronger. These wheels were furnished by the Standard 
Steel Works, Philadelphia, Pa. 


INTERFERENCE IN WIRELESS TELEGRAPHY.* 


BY JOHN STONE STONE. 


Of the various problems which have been presented in the course 
of the development of wireless telegraphy none is of greater interest 
to the engineer and none is of more far-reaching importance from 
the industrial and commercial standpoint than that of rendering the 
receiving instruments of wireless telegraph stations immune from 
interference. The simplest solution of this problem is to cause each 
transmitter to send out its signals by means of persistent trains of 
simple harmonic waves of a frequency materially different from 
that employed by any other transmitter within operative range of 
the receiving station with which communication is to be maintained, 
and to make each receiver responsive only to persistent trains of 
simple harmonic waves of the frequency employed by the trans- 
mitter with which it is in communication. By this means the 
system is rendered selective and becomes a multiple system of 
telegraphy, permitting the operator at each station to select the 
station with which he wishes to hold communication to the exclu- 
sion of all the other stations. A number of messages may thus be 
transmitted simultaneously in a given region without interfering 
with one another. 

Since the stray electromagnetic waves arising from lightning, &c., 
are not persistent mins of simple harmonic waves, but partake 
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more of the character of isolated impulses, the receiver in such a 
system does not respond to such stray electromagnetic waves, and 
it is, therefore, also freed from interference which would otherwise 
arise from such sources. 

The manner in which a transmitting station is made to develop 
persistent trains of simple harmonic electromagnetic waves of one 
frequency to the exclusion of waves of other frequencies, though 
simple in itself, in practice requires the strictest attention to certain 
details, and these may be best understood by the consideration 
of а concrete case, this being the manner in which these problenis 
are usually presented to the engineer if not to the inventor. 

The vertical oscillator in general consists of two parts, the elevated 
conductor per se and the devices through which it is connected with 
the earth. We shall here consider the relative simple case in 
which the elevated conductor is a straight cylindrical copper wire 
of length a and radius p. Both theory and practice show that the 
electrical vibrations in such a wire connected directly to the earth 
at its lower extremity correspond very closely to the transverse 
vibrations of a heavily-damped stretched string. If such a wire be 
charged to a high potential and be then permitted to discharge to 
earth, the electrical oscillations developed in it, and therefore, also, 
the electromagnetic waves radiated by it, will not be simple har- 
monic in type and will not be persistent. These waves will not, 
therefore, correspond to the sound waves given out by a tuning-fork, 
but will be of the character of those given out by a heavily-damped 
violin string plucked at its centre. 


The fundamental of the waves given out by such an oscillator 
has a wave-length which very closely approximates four times the 
length of the wire, and this is accompanied by all the odd har- 
monies. The oscillations are so much damped by the energy 
drawn off from the oscillator by radiation as to niake the resulting 
waves more nearly the equivalent of an impulse than of a sustained 
or persistent train of waves. If, however, the elevated conductor 
be not directly connected to the earth, but be connected to it through 
an inductance coil, both theory and practice show that its electrical 
vibrations correspond to the transverse vibrations of a heavily- 
damped stretched string with a mass attached to its centre. The 
effect of the load at the centre of the stretched string and of the 
inductance at the base of the vertical wire is to increase the per- 
sistency of the vibrations, to minimise the importance of the har- 
monies and to lower the frequency of the fundamental. It might, 
therefore, seein that in order to cause the vertical oscillator in 
question to radiate a persistent train of simple harmonic waves of a 
predetermined frequency, it would be sufficient to charge the vertical 
wire to а high potential and permit it to discharge to earth through 
an inductance coil of suitable dimensions. This, indeed, was the 
plan adopted in the first crude attempts to produce a selective 
system of wireless telegraphy ; but it necessitates the use of waves 
of much lower frequency than that normaliy produced by natural 
vibrations in the vertical wire per хе, 

The degree of persistency of oscillations 80 obtained, however, 
is not as great.as is required in practice. 
obtained is gained at the expense of the amplitude of the current 
oscillations in the vertical and at the expense of the radiating 
power of the oscillator, the latter being ceteris paribus less for low 
than for high frequencies. Moreover, the spark in the vertical 
oscillator which normally dissipates an undue amount of the energy 
of the oscillations, has its resistance enhanced by the reduction of 
the amplitude of the current oscillations due to the presence of the 
inductance coil. This latter difficulty may in a measure be over- 
come at the expense of any increase of the energy supplied to the 
oseillator, by shunting the spark-gap by a condenser of large capa- 
city. The discharge of the condenser across the spark-gap increases 
the current through the spark and thereby reduces its resistance 
and damping effect upon the oscillations. The damping effect of 
the radiation still remains, and the persistency is still too much 
limited for practical purposes. 

So far we have considered only the natural oscillations of the 
vertical oscillator which are produced by charging the elevated con- 
ductor to a high potential and then permitting it to discharge to 
earth, When, however, a high degree of persistency, & pure sine 
wave and a great amplitude of oscillation are desired, the spark- 
gap is removed from the vertical oscillating circuit and a simple 
harmonie E.M.F.is impressed upon the vertical oscillator in its 
place. The resulting vibrations in the vertical oscillator are then 
forced simple harmonic vibrations. In order that they may be of 
great amplitude, the frequency of the impressed force is made to 
correspond to the fundamental of the vertical oscillator or to one of 
its ae: in which cases the reactance of the vertical oscillator 
is nil. 

. A simple arrangement for producing forced, simple harmonic 
vibrations in the vertical oscillator is shown in Fig 1, in which G is 
an alternating-current generator, K is a key, P shows the connection 
to the terminals of the primary of a spark coil. S is a spark-gap 
between the terminals of the secondary of the spark coil, C, is a 
condenser, L, is an inductance, I, and I, are the primary and 
secondary coils of a high-frequency transformer and E is the earth. 


Such persistency as is, 


For the type of elevated conductor which we are here consider. 
іпр i. e., a cylindrical copper wire of length a and radius p—the 
reactance of the elevated conductor j»r s is given with a degree of 
approximation ample for engineering enlculations by the expression: 


Z=Le cot "" where 1—2 loge ET and where 4 —5:584— 3:169 
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v l 
(na r)!--0:3269 (na v)! for values of a between 0 and хе 2n.t 

In these expressions, г is the velocity of light and л is the perio- 
dicity of the impressed force or 2r/T, where T is the time of a 
complete oscillation. The reactance Z therefore vanishes when 
п=9я T = (mar, да), where эл is an odd integer. The wave-lengths 
corresponding to this condition are therefore \=r T= fa m. The 
wave-length of the fundamental is therefore 4« and the harmonics 
are all odd. 

For frequencies lower than that of the fundamental, the reactance 
is negative or a capacity reactance. For frequencies between that 
of the fundamental and its first harinonic the reactance is positive 
or an inductance reactance. For frequencies between that of the 
first even harmonic and the first odd harmonic the reactance is 
again negative or a capacity reactance. [n other words, the 
reactance of the vertical wire measured at the source or driving 
point of the system is either that of a condenser of capacity S 
= 1 tan ™ or of an inductance, 1. Le ns 

Len 7, п 
whether cot ла v is positive ог negative. 

The condition for zero reactance in the vertical oscillator system 
is obviously Z+Z,=0 where Z, is the reactance of the apparatus 
connected between the vertical wire and the carth. Z, must there- 
fore be an inductance reactance for frequencies which make the 
reactance of the vertical wire a capacity reactance and conversely 
it must be a capacity reactance for frequencies which make the 
reactance of the vertical wire an inductance reactance. 


cot depending upon 
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OSCILLATION, 


The curve shown in Fig. 2 gives the observed apparent capacit y 
of vertical wires 0°08їп. in diameter varying from 40ft, to 180ft. in 
length, when the periodicity of the impressed force is 9°78 x 10°. 
In other words, it gives the observed apparent capacity of vertical 
wires for values the angle of na v from 0:3976 to 17790, and for 
values of the ratio 4а p from 47,520 to 213,800. 

The reactance Z, of the apparatus through which the vertical 
wire is connected to ground may most simply be made negative, 
when this is necessary, by the insertion of a condenser in series 
with the coil I., but this result may be accomplished in a variety of 
ways, for the description of which there is not space in this Paper. 
It will seem that by making Z,--Z 20 orZ, cqual but opposite in 
sign to the reactance ot the elevated conductor, powerful oscillations 
of any desired frequency may be developed in the vertical oscillator 
by means of forced vibrations, whereas when the n;tural oscilla- 
tions of the vertical oscillator are resorted to the frequency must 
necessarily be less than that of the fundamental of tho oscillator. 

Concerning the arrangement illustrated in Fig. 1, there is much 
of detail which requires attention in order that the apparatus shall 
satisfactorily fulfil the requirements of radiating a persistent train 
of simple harmonic waves. For instance, if a dielectric having 
considerable electrostatic hysteresis be employed in the condenser, 
& surprisingly large amount of energy will be dissipated in this 
dielectric. 'lhe magnitude of this loss is due to the fact that the 
energy dissipated increases both with the P.D. employed at the 
terminals of the condenser and also with the frequeney. Since 
P.D.s developed at the terminals of the condenser amounting to 
50,000 volts and oscillations having frequencies of 5,000,000 are not 
unusual in wireless telegraphy, it is easy to see that the losses in the 
dielectric of a condenser in a wireless telegraph circuit are of a far 
greater order than that in the dielectric of condensers employed i 
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t The value of k here given has been determined empirically, the 
remainder of the formula being based upon a theoretically deduced work 
ing theory described in the Paper referred to. A more complete expres 
sion for L will be given elsewhere. 
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the usual power or lighting circuits. Moreover, the specific induc- 
tive capacity of most dielectrics is a function of the density of the 
displacement current in the dielectric, and when such dielectrics are 
employed in the condenser in an oscillating circuit the resulting 
oscillations are not simple harmonic in form and are not isochronous 
throughout the train. Air condensers should, therefore, be used in 
wireless telegraphy to the exclusion of any other type. 

The coils used in wireless telegraphy should not have iron cores 
except the iron be very finely comminuted and embedded in a non- 
hygroscopic dielectric matrix. It has even been found by the author 
that coils wound on a wooden cylinder do not operate satisfactorily 
when used in the oscillating circuits of wireless telegraphy. The 
coils for this purpose are best constructed by winding a few turns of 
bare copper wire in a single layer on a skeleton frame made of 
ebonite, care being taken to separate the turns by such an amount 
that the sum of the air spaces bstween the wires of the turns is 
equal to or slightly greater than the sparking distance in air corre- 
sponding to the greatest P.D. liable to occur at the terminals of the 
coil when the apparatus is in operation. If the local oscillating 
circuit C,I,L,S of the arrangement shown in Fig. 1 were isolated, 
its oscillations would be expressed by 


к, 
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where i is approximately the current, e is the potential to which the 
condenser C, 1s charged at the time when the spark occurs at S, L 
is the inductance of the circuit, R is the resistance and § is the 
perinittance or electrostatic capacity of the condenser. 
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Fic. 2.—Ссвук вножтхо RELATION BETWEEN APPARENT CAPACITY AND 
LENGTH or ELEVATED Coxpuctor AT Pertopicity = 9:78 x 104, 


The time required to fall to 1/« of their initial amplitude is there- 
fore ¢=2L/R. The number of oscillations per unit of time is 
1/21 үу LS. For a given frequency, Ln -1/Sn, so that the per. 
sistency for a given frequency is proportional to Ln/R, where n ig 
2т times the frequency. The measure of the persistency of the 
circuit is, therefore, proportional to T LH*S. An isolated circuit of 
this type may be made to give extremely persistent simple harmonic 
oscillations, but if it be given a large coefficient of mutual induc- 
tance with another oscillator of relatively low persistency, such as 
the vertieal oscillator VI,E of the arrangement shown in F'ig. 1, two 
things happen. In the first place, the oscillations of the circuit 
are in general no longer simple harmonic, but are broken up into 
two simple harmonic oscillations of different frequencies, and 
in the second place the persistency is greatly reduced. To over- 
come this difficulty it is necessary either to make the magnetic 
leakage of the high frequency transformer, connecting the local 
oscillating circuit with the vertical oscillator, unusually large, or 
else to add to the local oscillating circuit an inductance coil L, with 
sufficient inductance to swamp by its effect the reaction from the 
secondary circuit. When intense radiation is desired, it is necessary 
to make the capacity S of the condenser C, in the local oscillating 
circuit large compared to 5!, the apparent capacity of the elevated 
conductor per se for the freyuency employed. 


Since the electromagnetic waves to be received at a wireless 

‘telegraph receiving station are horizontally polarized at the earth's 
surface, an electrical oscillator whose axis is normal to the earth's 
surface is employed at the receiving station. This oscillator may 
either be connected to earth at its lower extremity or it may be con- 
nected to a device having reactance equal for all frequencies to the 
reactance of the vertical oscillator. It is to be remembered in this. 
regard that at the receiving station we are not concerned with what 
becomes of the energy which is dissipated by the reradiation of the 
energy from the receiving vertical oscillator. 

We shall coasider again a simple concrete case, and shall assume 
the elevated conductor to be a cylindrical copper wire of length a 
and radius p as in the case of the transmitter, though it must by no 
means be assumed that the elevated conductor at the receiving 
station must necessarily be similar to that at the transmitting 
station, or, in fact, that it must bear any resemblance to that at the 
transmitting station, except in so far as its axis is preferably normal 
to the surface of the earth. 
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Fic. 3.—SEvEcTIVE RECEIVI NG CIRCUIT. 


As in the case of the transmitting station, only onc simple arrange- 
ment of the apparatus sufficient to give the desired result will here 
be considered. By this arrangement messages transinitted by means 
of persistent trains of simple harmonic electromagnetic waves of a 
predetermined frequency may be received to the exclusion of mes- 
sages transmitted by similar waves of materially different frequencies, 
and without interference by impulsive waves. Such an arrange- 
ment of the circuits and apparatus is shown in the diagram, Fig. 8. 
In this arrangement the receiving device which is indicated at R is 
placed in a local circuit, СЇ, L;R, made resonant to the frequency 
of the waves to which the station 1s intended to respond, and a 
second resonant circuit, C,I, L,I,, resonant to the same frequency 
and called a weeding- out circuit," is interposed between the first- 
mentioned circuit and the vertical oscillator. The branch circuit, 
consisting of the coil I, and the condenser C,, is not, when taken by 
itself, resonant to the same frequency as the other local circuits, but 
is so proportioned that when connected as a branch circuit, forming 
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Fig. 4.— GRAPHICAL DEMONSTRATION CF SELECTIVITY. 


a part of the vertical oscillator system, the latter shall respond most 
energetically to persistent trains of waves of that frequency falling 
upon the vertical wire. The way in which this is accomplished is 
perhaps more easily seen by a graphical demonstration than by the 
use of the analytical solution, though the latter is by no means 
difficult. 

The curves in Fig. 4 illustrate the point in question. Curve 1 
represents the reactance of the vertical wire measured at its point 
of attachment to the loop circuit, for varying periodicities of the 
impressed foree. It will be seen that the periodicity of the funda- 
mental of the vertical wire is at the point n, , where the reactance 
first vanishes. The first even harmonic is at n, , and the periodicity 
of its first odd harmonic is at пу, where the reactance again 
vanishes. Normally, therefore, curve 3, which is the current curve for 
varying periodicities of the impressed force on the vertical wire, would 
show maxima at n, and at n. The reactance of the loop circuit for 
varying periodicities of the impressed force measured across the points 
of its attachment to the vertical wire and earth connection is shown in 
curve 2. The total reactance of the vertical oscillator measured at the 
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earthed terminal is the algebraic sum of the two reactances shown 
m curves 1 and 2, and asa result the current curve } shows maxima, 
not at n, and n,, but at periodicities n,n and at a periodicity 
slightly higher than n,. These are the points at which the reac- 
tance of the loop circuit is equal, but opposite in sign, to that of the 
vertical wire. The periodicity of the local loop circuit per se is n, and 
for this periodicity the current in the vertical wire is practically nil. 

The ** weeding-out circuit ” and the circuit containing the receiver 
are both resonant to the periodicity n, so that for persistent trains 
of waves of that periodic.ty the energy of the oscillations set up in 
the vertical oscillator is transmitted directly to the receiver, but 
persistent trains of waves of other frequencies, either produce but 
slight response in the vertical oscillator or else produce oscillations 
of the periodicity n, or of a periodicity slightly higher than n. To 
such periodicity the weeding-out circuit " and the circuit containing 
the receiver are extremely irresponsive 80 that the receiving device 
receives but an inappreciable amount of the energy of the waves. 
In the ease of impulsive waves the vertical wire tends to respond 
only to its own natural rates of vibration as affected by the loop 
cireuit, that is to say, it tends to oscillate at periodicity п and to 
upper harmonies. Such waves acting on the vertical wire, have 
little tendency to develop oscillations of the natural period of the 
loop cireuit as affected by its connection with the vertical wire, 
namely n, and the receiver is therefore also protected from the 
effects of such impulsive waves. 

All that has been said regarding the efleets of electrostatic and 
magnetic hysteresis in the description of the transinitting station 
applies with added force to the apparatus at the receiving station. 
It is, in fact, much more important to exclude the effects of 
hysteresis from the receiving circuits than from the transmitting 
circuits, and it may be laid down as un important rule that under 
no circumstances shall solid or liquid dielectrics be used in the 
receiving circuits. Moreover, the injunction in regard to inaking 
the mutual inductance small between oscillators at the trans- 
mitting station applies in the case of the resonant circuits at 
the receiving station, since if the mutual energies of the related 
resonant circuits be not small compared to their self energies, the 
resonant circuits will modify one another's natural periods, and each 
circuit will respond to more than one periodicity. Finally, it may 
be said that the measure of selectivity of a resonant circuit is pro- 
portional to I. IU5, this expression being the same as that found 
in connection with the persistency of an oscillating circuit. For a 
viven periodicity, therefore, the selectivity is proportional to LN R. 
So great is the selectivity of resonant circuits constructed of air con- 
densers and properly designed inductance coils that there is no ditti- 
culty in adjusting such circuits to resonance for a given frequency 
with an error of less than 1 part in 2,000. The importance of 
the ** weeding-out circuit ” at the receiving station becomes apparent 
when we observe that the selectivity of the recciving vertical oscillator 
is greatly diminished by the dissipation of energy, which results 
from the reradiation of energy by that oscillator, and that the selec- 
tivity of the resonant circuit containing the receiver may be greatly 
diminished by the energy absorbed by the receiver and utilised in 
its operation. 


THE MARCONI AMERICAN PATENT. 


Contradictory reports having been received in this country 
with regard to the result of tho patent action between the 
Marconi Wireless Telegraph Co. of America and the De Forest 
Wireless Telegraph Co., we have endeavonre. to obtain definite 
and reliable information on the subject. With the courteous 
assistance of Mr. J. II. Carson, manager of the Anglo-American 
Telegraph Co., we have been enabled to receive from a reliable 
source a summary of the “opinion” handed down by Judge 
Townsend in the United States Circuit Court. The action was 
brought by the Marconi Company, who alleged infringement of 
their American (re-issued) patent No. 11.913 of June 4, 1901, 
which is a re-issue of their original American patent No. 586,193 
ef July 13, 1897. In subject matter, the patent corresponds 
generally to the british patent No. 12,039 of 1596, an abstract 
of which was published in Т, Electr ian, Vol. XXXIX. , p. 683, 
but the claims are fuller and more numerous. The four claims 
at issue are as follows :— 

1. In an apparatus for communicating electrical signals by means of a 
producer of Heitz oscillations, and a signalling instrument, the combina- 
tion, in the iecewer. of an imperfect electrical contact, a circuit through 
the contact and a receiving instrument operated by the intluence of such 
oscillation on said contact, substantially as and for the purpose described. 

3. The combinatien, in an apparatus for communicating electrical 
signals, of a spark-producer at the transmitting station, an earth connec- 
tion to one end of the spark producer. an insulated conductor connected 


to the other end, an imperfect electrical contact at the receiving station. 
av eath connection to one end of the contact, an insulated conductor 
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connected to the other end, and a circuit through the contact, substan- 
tially as and for the purpose described. 

5. The combination, in an apparatus for communicating electrical 
signals, of a spark producer at the transmitting station, an earth connec- 
tion to one end of the spark producer, an insulated conductor connected 
to the other end, an imperfect electrical contact at the receiving station, 
choking coils connected to each end of the contact, an earth connection 
to one end of the imperfect contact, an insulated conductor connected t» 
the other end and a circuit through the coils and contact, substantially 
as and for the purpose described. 

24. The combination of & transmitter capable of producing electrical 
oscillations or rays of definite character at the will of the operator, and a 
receiver located at a distance and having a conductor tuned to respond to 
such oscillations, a variable resixtinze medium in circuit with the con- 
ductor, whose resistance is altered by the received oscillations, means, 
controlled by the received oscillations, for restoring the resistance 
medium to its normal condition after the reception of such oscillatlons, 
and means for rendering the received oscillations manifest. 


The remaining claims all include references either to a 
means of shaking the receiver or to a receiver consisting of a 
tube containing metallic powder, and are. therefore irrelevant 
to the question of infringement by the De Forest apparatus, as 
the De Forest receiver or “ responder " is a fine metallic point 
dipping in an electrolyte, as was fully described. in Zhe Elv- 
frien, Nov. J. 1901. 

The decision given is, we understand, in favour of the 
Marconi Company on claims 3 and 5, and in favour of tho De 
Forest Company on the first and last claim. The defendants 
used Marconi's arranzement of conductors in connection. with 
improvements not described in the patent, these improvements 
including à change in the earth. connections or insulation at 
the lower end, but operating on the same principle as the insu- 
lation of the patent. The judge held, therefore, that the 
defendants could not escape infringement by claiming that 
Marconi, in describing his conductor as insulated, was neces- 
sarily confined to a form in which the insulation was absolute 
at both ends. Marconi's invention is, morcover, held to be a 
“primary " invention, and as such is entitled to a broader 
range of equivalents, so as to prevent the appropriation of the 
substance of the invention by a mere change in form accom- 
plishing a mere change in degree. 

An injunction has been issued against the De Forest Com- 
pany in respect of claims З and 5 and also an “accounting,” 
and the complainant company recovers one half its costs. 

We comment on this matter in our Editorial Notes. 
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Subiect of Train Resistance by Louis Bell. New York: McGraw 
Publishing Co.) S3. 

„Das Elektrisehe Bogenlicht Seine Entwieklung und Seine 
Physikalischen Grundlagen.“ Parts 2 and 3. By W. B. Von Czud. 
nochowski. (Leipzig: S. Hirzel.) Am. each. 


By G. F. Zimmer. 


35. 


THE ELECTRICIAN, APRIL 28, 1905. 


59 


ACYCLIC (HOMOPOLAR) DYNAMOS.: 


BY J. E. NOEGGERATH. 


The armature of a cylinder type of acyclic dynamo designed for 
ЗООК. and 500 volts is shown in Figs. 1 and 2. It consists chiefly 
of a solid cast-steel cylinder carrying a small number of straight 
conductors on its surface; these conductors are connected at both 
ends to sets of collector rings (Fig. 8). 

The field consists of a cast-steel structure extending towards the 
shaft in three polar projections that enclose the armature in com- 
plete cylinders. Field coils, Fi and F, are wound concentrically 
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around the shaft, There aro also mounted two sets of brushes 
und a number of stationary conductors (frame conductors). Eight 
openings in the magnet frame give access to the brushes and field 
spools. The field spools sct up two primary fluxes, shown in 
Figs. 1 and 2, as dotted lines. 

As the armature revolves in this uniform field, E. M. F.s are 
generated in the armature conductors; these E. M. F.s arc constant 
us to magnitude and direction. Single conductors or groups are 
connected in series by means of collector 1ings and the frame con- 
ductors, ‘Ihe induced E. M. . N n 105,00 1:66 ф N л 10 1? ; 
where ф = total influx; N —revs. per min.; п = armature conductors 
in series. The current flows from the armature conductor into its 
corresponding slip ring, and thence by two ways to the brush of 
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this particular slip ring. It 1s obvious that the lengths of these two 
circuits vary in a periodical fashion as the armature revolves; the 
currents, which are inversely proportional to the ohmic resistance 
of the ring. sections. set up fields in the magnetic inaterial. These 
periodical changes of magnetisation create hysteresis and eddy 
losses in the solid material. They also weaken the primary flux, 
since, due to eaturation, the increase in density is considerably 
smaller than the decrease. This means bad regulation. 

There are various means of counteracting ring reactions. One 
consists of placing brushes all around the ring, practically covering 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


its surface. For commercial pressures this method is out of con- 
sideration because of the great number of collector rings. It would 
be impracticable to adjust and watch the very large number of 
brushes required in this case. The question of friction losses also 
Innits the number of contacts. 

Satisfactory results were obtained with a method which is 
diagramatically shown in Fig. 4. R., R., &c., Bi, Be, &c., and 
P,, P,, &c., represent rings, brushes and connection points on one 
side of the armature. The connection points form a spiral of one 
complete turn, while the contact points of the brushes form one or 
more turns of a spiral running in the opposite direction. The 
brushes are arranged in groups that can be inspected from the 
openings in the frame. In this case the sum of all M.M.F.s=0 for 
each section of the collector periphery and for any position of the 
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armature. As to armature reaction, reference may be made to Figs. 1 
and 2. The currents flowing in the armature conductors set up 
secondary fluxes as indicated by the curved lines. These secondary 
fluxes cut the frame as the armature revolves, causing hysteresis 
and eddy losses. They also increase the primary flux at a and 
decrease it at B. On account of saturation, the weakening effect 
will again be considerably augmented, affecting the regulation. 
When the conductors are placed close together, that is, in approach- 
ing the equation di/dl=constant where ? = amperes, /= unit length 
of armature periphery, the radial components of these secondary 
fluxes at a and 3 are neutralised. Similar considerations are valid 
for the stationary conductors. This equation may bo satisfied 
by using flat conductors mounted close together. They may be 
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assembled inside of the armature body or on its surface, as shown 
at B (Fig. 2). The remaining components of all the local fluxes 
form one circular field that intersects at right angles with the 
primary flux. Considering the intluence of these magnetisations 
upon each other, two conditions will be considered. | 

1. The medium between armature and frame conductors consists 
of non-magnetic material, air; that is, the conductors are mounted 
on the surface of armature and frame respectively, as shown at A 
(Fig. 3). In the air-gap the length of path of the resulting flux, which 
is obtained by adding geometrically the primary and secondary 
fluxes, will actually be somewhat greater than that of the primary 
flux. But on account of the very high reluctance in the path of the 
armature reaction, the secondary flux is so sinall that direction aud 
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magnitude of the resulting field does not differ appreciably from the 


ary. 

2. The magnetic medium between the stationary and revolving 
parts of the winding consists of iron as shown at B and C in Fig. 3. 
Principally due to saturation, the density of the resulting flux will 
be considerably smaller than 4 B,?+ B (В, = primary flux: В, 
=secondary flux) and its component in direction of the primary 
magnetisation appreciably weaker than B,. But to restore the flux 
to its original value only so many ampere-turns have to be added 
as are required for the increase in density along that part of its 
path that is affected by the secondary ivagnetisation. The intluence 
of a given armature reaction or regulation is, therefore, determined 
by the relation between the reluctance of the primary magnetic 
circuit in that area and the total primary reluctance. It can be kept 
very low. While for circuits B and C, Fig. 3, the main secondary 
magnetisations are practically of the same order. the local fluxes 
produced by the part of circuit C that runs parallel to the shaf: are 
much smaller than in B, because of the high reluctance. They are, 
in fact, negligible. The neutralisation of the ring and arinature 
reactions as discussed above is very complete. 

Tests on the 300kw. generator show that the difference in pressure 
between full-load and no-load is only slightly higher than the drop, 
due to the total resistance of the armature circuit; that is, regulation 
is good. The points to be considered in laying out the armature 
winding are: Neutralisation of ring reactions, magnetising effect of 
end connections, minimum pressure between rings, assembling of 
brushes in groups for accessibility, equal resistance of armature 
circuits, minimum pressure between adjoining conductors. 

Accumulative or differential compounding of acyclic motors or 
generators can be effected either by means of a series coil or by 
giving an angular displacement either between the contacts and the 
frame conductors or between the connection points and the arinature 
conductors. By shifting the brushes it is possible to adjust the 
compounding. By moving them against the direction of rotation 
accumulative compounding is effected in generators; in motors the 
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reverse results. It is obvious that series machines can be built 
without field coils. In such generators the intensity and direction 
of magnetisation can be changed by shifting the brushes. and, con- 
sequently, the E. M.F. of generators as to direction and magnitude 
can be influenced as well as the speed, torque and direction of 
rotation of motors. Acyclic generators are self exciting. 

The efficiency of a high-speed acyclic generator about equals that 
of a turbine-driven commutator generator, but the distribution of 
the losses is very different. As windage and bearing friction depend 
on the mechanical design only and not on the type, they can be 
made to have the same value for both machines. The I*R field 
loss is somewhat smaller in acyclic machines principally because 
the length of the air-gap is limited by mechanical requirements and 
not by the armature reaction. The ГК armature loss is almost 
negligible on account of the small number of turns. In the gene- 
rator under consideration there are 12 armature conductors and 12 
frame conductors in series. 

In general, the distribution of the flux in acyclic dynamos that 
eliminates core loss is expressed by tke equation dB 4L = С, where 
L —unit length of any circle concentric with the axis; that is, the 
Нох must have a constant specific linear distribution in the direction 
of rotation. The variation of air-gap length and permeability, the 
openings in frame and armature, as well as the secondary fields, 
disturb this ideal condition. In other words, the flux densities in 
symmetrical points are not actually equal. It is possible to keep 
this dB and consequently the core loss very low. "The main losses 
are encountered in the brush contacta. 

From a series of investigations the following conclusions are 
drawn :— 

1. As to Speed (Fig. 5).—There is a steady but small increase of 
pressure drop at the brush.contacts with increasing speed. The 
friction loss, declining somewhat, remains practically constant for 
high velocity, as do also the total losses. The improved ventilation 
inherent to greater velocity allows a higher current capacity to 
be used in the collecting system. 


2. Current-denaity. While the relation between 


current and 


pressure drop in stationary contacts of metal brushes and metal 


rings is simular to that in a solid resistance, the conditions in 


moving contacts are of the character of those prevailing in an 
electric are, the apparent resistance falling off rapidly with in. 
creasing densiticr (Fig. 6). The similarity is furthermore illustrated 


by the fact that, in frequent instances, pressures 10 to 20 times 
higher than normal were required to start the tlow of current. 


8. Brush P'ressure.—The increase of brush pressure does not 


decrease the drop considerably, but the sparking tendency at high 
speeds and densities necessitates hizh pressures. 


In the 300kw. 200.volt. turbo-generator, the full-lond losses 


equalled KW. without windaye and bearing friction. The efficiency 
curve (Fig. 7) is flat, due to the миа] core and brush-friction loss. 
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Considering now the mechanical design, the generator consists 
chietly of a cast-steel armature and а cast-steel frame. On the 
sinooth armature surface 24 conductors are mounted and consist of 
flat sheets bent on the radius of the periphery. The torque is taken 
up by lugs projecting axially from the armature body and the centri- 
fugal stress by means of steel binding wire. The 12 collector rings 
on either side of the armature are assembled close together and 
mounted on a shell. Light large-size openings in the trame give 
access to three brushes each, making n total of 24 contacts. The 
main objection raised against a large number of rings in series is 
based on the assumption that many brushes are required, rendering 
inspection diticult It seems that 24 contacts would be a moderate 
figure even fora commutator machine of that rating. The stationary 
circuit consists of 12 cables. Without interfering with other parts, 
the armature or the stationary winding and either set of collector 
rings may be removed. 
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Fio. 7.--Errictency Curve. 


In comparing commutator and acyclic direct-current machines 
as to inherent conditions from а commercial point of view, the 
latter is essentially a high-speed machine, its field being limited 
in general to large turbo-generators, high-speed motors, directly 
connected to rotary pumps and blowers, and motor-generators. 
While the total weights of both types are about equal, even for 
moderate turbine speeds, the very low copper weight, simple con- 
struction, less labour and smaller total cost, combined with the 
elimination of commutating problems, should speak favourably 
for the new type. 
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Institution of Civil Engineers Awards.—-Among the awards 
which the Council of the Institution of Civil Engineers have 
made for Papers read and discussed during the past session are 
the following :—A Watt Gold Medal to J. F. C. Snell, for his 
Paper on Distribution of Electrical Energy; a Telford 
Premium to R. W. Allen, for his Paper on “ Surface-Condensing 
Plants and the Value of the Vacuum Produced." The remaining 
Papers for which premiums were granted were not on electrical 
subjects. The presentation of all the awards, together with 
those for Papers which have not been the subject of discussion 
and will be announced later, will take place at the inaugural 
meeting of next session. 
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HEAT CONDUCTION AND RADIATION OF INSULATING 
YARNISHES.* 


BY JOHN С. DOLPH. 


It has been found from actual experience that coils impregnited 
with a varnish or compound outlasted coils which had been wound 
up dry, and only the outside layers of which were protected against 
moisture. This was found to be especially true of coils containing 
a great depth of wire. Early in 1903 the writer was impressed with 
the idea that the life of the coils could be greatly lengthened by 
increasing the tendency of insulating varnishes to dissipate heat 
either by radiation or conduction, or both. All experience up to 
this time had clearly demonstrated that ordinary insulating var- 
nish was a very poor conductor of heat, and it was taken for 
granted that any improvement in this direction would carry with it 
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Approximate Temperature Rise above Room Temperature in 
Degrees Centigrade 


the introduction into the varnish of material which would have a [ measurin 


tondency to lower to the danger point the dielectric strength of the 
varnish coating. 

During some tests it was observed that, while one of the clear 
oleoresinous base varnishes under test was naturally a poor radiator 
of heat, owing to the nature of its surface, it proved to have. got 
rid of a larger proportion of heat than any of the other varnishes 
tested with the exception of that treated specially for heat radiation 
and conduction. Inasmuch as this oleoresinous-base varnish pos- 
sessed good insulating properties, it occurred to the writer that 
varnishes of this description were the ones which would eventually 
give the best results, provided they could be so treated as to develop 
the necessary heat radiation and conduction without the sacrifice 
of their high insulating properties. 

It was then determined to ascertain by electrical means the rela- 
tive combined heat-conducting and radiating properties of various 
oleoresinous and hydrocarbon-base varnishes. There were pro- 
vided 11 spools, approximately 6in. in length and 8in. in diameter. 
These spools were wound with No. 18 double cotton-covered wire, 
18 layers and 108 turns to the layer, making a total of 1,944 turns. 
In these coils were wound thermometric coils, the outside coil of 
No. 38 silk-covered wire, a middle thermometric coil of No. 40 silk- 
covered wire and an inner thermometric coil of No. 40 silk-covered 
wire. These coils were wound on а split form so that they could 
be handled without the addition of insulation other than that pro- 
vided by the covering of the wire and the varnish used on the coil. 
The wire in all cases was run through the varnish to be tested as 
the wire was wound on the coil. The inner thermometric coil was 
wound on the first layer of No. 18 wire, as, of course, it was not 
possible to wind it on the outside of the first layer. The spools were 
numbered from 1 to 10 inclusive, and were treated with varnishes 
and compounds as follows : — ` 

No. 1 Spool.— Clear, quick baking, dipping varnish of an oil and 
gum-base variety. No. 2 Spool.—Clear, baking, dipping varnish of 
an oil and gum-base variety. No. 8 Spool.— Heat-radiating varnish, 
brown, dipping baking, of a combined oleoresinous variety, specially 
treated for heat radiation and conduction. No. 4 Spool.— Black, 
dipping varnish of an oil and hydrocarbon-base variety. No. 5 
Spool.— Black, solid compound of bitumjnous variety, liquitied under 
heat and used only in connection with Vacuum impregnation appa- 
ratus. No. 6 Spool.—Black, brushing varnish of a combined oil 


* From the Electrical Review of New York. 


and hydrocarbon base, treated for heat radiation and conduction. 
No. 7 Spool.—Clear, baking, dipping varnish of an oleoresinous 
variety. No. 8 Spool— Black, air-dry and baking, dipping varnish 
of one of the hydro-carbon group. No. 9 Spool.— Black, air-drying 
and baking dripping varnish of a second of the hydro-carbon group. 
No. 94 Spool.—Untreated coil of No. 18 double cotton-covered ' 
copper wire wound up dry. No. 10 Spool.— Grey, brushing, baking 
varnish of an oleoresinous variety, treated for heat radiation and 
conduction. The varnishes on spools Nos. 1, 2, 3, 4 and 6 were 
manufactured by the Standard Varnish Works. The varnishes used 
on other spools were those supplied in the market in the United 
States and Europe for insulating purposes. 

It was proposed to obtain the information desired by two similar 
methods. (1) Heating the spools by passing a constant current 
through them and getting the temperature at the inner, the outer and 
middle surfaces by means of the fine wire thermometric coils. (The 
spool showing the grcatest difference between extremes would be 
the one from which the heat escaped most slowly.) (2) Heating 
the coils by passing a known constant current through them, and 
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the average rise in temperature of the spool by its 
inerease 1n resistance. Under the circumstances the spool that 
became the hottest would be the poorest dissipator of heat. 

In the tests nade, as shown by the curves, sufficient current was 
used to carry the temperature up to, and in some cases above, that 


perature in 
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which is met with in the commercial operation of dynamos and 
motors in service. The temperature rises were computed from a 
temperature co-efficient of copper assumed to be 0:00383. In the 
test the spools were all connected in series and set on end on a table 
in a circle, with about 12in. of air space between spools. The air 
spaces in the middle of the coils were corked up at the tops, forcing 
nearly all of the heat to escape from the outer surfaces. On the 
diagrams the curves have been shifted up or down, as required, to 
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bring the temperatures at the ontside to the same point for all 
spools. This procedure spreads the curves ont more and renders 
the difference between them more noticeable to the eve. | 
The spool No. B. while showing among the best, is treated with a 
clear dipping baking varnish which has high power of penetration, 
and whose insulating properties have not been affected by its special 
treatment for heat radiation and conduction, as will be observed by 
the table below, which gives the puncture test of the varnishes nsed 
on the spools in the test for heat radiation and conduction : 
Spool number -l ....................... 798 volts per mil. 
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A NEW STARTING RHEOSTAT. 


In this new rheostat, which is made by the Patent Rheostat Co., 
of Hulme, Manchester, the contact resistance between suitably- 
treated thin metal plates is made use of for obtaining the resistance 
requisite for starting purposes. Pig. 1 shows the general external 
appearance of the rheostat, and it will be noticed that the usual 
contact studs are dispensed with, their place being taken by the 
upper part of the metal stampings referred to, while the laminated 
metal otlers a large radiating surface for the dissipation of the heat. 

Thc resistances for the smaller sizes of starters are constructed in 
an undercut channel, which is turned in the face of the slate base. 
The channel is fin. deep and undercut on both sides. The metal 
resistance plates are of a non-rusting alloy and suitably oxidized. 
In shape the resistance plates are wider at the bottom than at the 
top; when in position in the channel and closely packed together, 
they are securely keved into the slate base. 
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Resistanees for starters of medium and large capacity are con- 
structed also on the face of the slate base, but instead of a channel 
em into the base, а channel is formed by mounting semi-circular 
iron strips on the slate base, the edges of the iron strips being insu- 
lated from the resistance column by mica. Two or more resistance 
columns are used on a switch base according to the capacity required. 

Substantial gun-metal terminal pieces (Fig. 2) are provided at 
each end of the resistance columns, and through the starting-end 
terminal of each column is a small spring piston fitted with a spiral 
spring to allow for the expansion of the resistance column when 
heated by the passage of the starting current. The small spring 
Piston through the startinz-end terminal of the resistance column is 
only necessary in the larger sires, as there is some elasticity in the 
resistance itself. and it is, of course. free to move laterally in the 
channel. 

There are several hundreds of stampings, and it is said that for this 
reason a motor ean be brought up to speed with perfeet smoothness 


a ee 


Trolley Automobiles. — According to Ese Балпеп «С 
C a Service of heavy moter ears, which take their current 
trom an overhead line but de net run on rails, has recently 
been Inaugurated in Wurren, Germany. This system serves 
for transporting eak wheat, Ae, froma number ot mills to the 
Wais deret ei the raZway station, and from 30 te 40 Lton 
Wazzens am nidany service, The ton mill waggons tormerly 
drawn by horses, are now coupled together and drawn through 
the streets hy eleetrie motor cats, aeting as locomatives. 


CORRESPONDENCE. 


— ad 
UNITS. 
TO THR EDITOR OF THE ELECTRICIAN, 
NIR: In connection with the Institution discussion on units 
I should like to emphasise the points made by Prof. Silvanus 
P. Thompson with regard to the kilogramme-metre second-ohm 
system. There would be no uncertainty whatever about the 
ohm in this system, as one of our present wire or mercury 
standards would be accepted as “The Ohm,” "sent from heaven,“ 
if you like, and all others would be compared directly or 
indirectly with it. The uncertainty would te shifted to the 
change ratio between the K.M.S.O. system and the CGS. 
system, where it would be harmless, for no one ever measures 
anything electrical in the latter system. 

The permeability of air is known from experiments with 
1 " 

the Lorenz and other apparatus to. be very nearly x 10 
volt.seconds per square metre _ 1 


х 10° ohm- seconds per 
ampere-turns per metre {т 


] ч = * . 
metre, or "m 10 * henrys per metre. Further experiments 


would be directed towards the more accurate determination of 
this quantity instead of worrying people about © errors” in 
their units. 

Prof. Thompson also points out that %% of the electrical 
units is to be defined in terms of an arbitrary standard, as the 
others are then tixed from the previous choice of the mechanical 
units. The other electrical quantities should be jad in 
terms of the chosen primary unit and the mechanical ones, and 
“перт н near enough for practical purposes ^ by the Board 
of Trade or other standards. 

There is much to be said on the theoretical side for the choice 
of electricity, with the coulomb as unit, instead of electrical 
resistance as the fundamental. There would then he no 
fractional indices in any of the dimensional equations, which 
would seem to show that electricity has a better right to be 
regarded as fundamental than either resistance or permea- 
bility. If there is any immediate prospect of the coulomb 
being reproduced as accurately and easily as the ohm, it should 
certainly be regarded as the primary unit, but at present the 
сазе of comparison is very much in favour of the ohm. 

I do not think it advisable to drop the * turn" and call an 
ampere-turn simply an ampere. It wonld lead to confusion 
whenever we had to deal both with the current in one wire 
and the total circulation of current, which we generally have 
together. The “turn” serves to distinguish between them. A 
similar ditlieulty occurs in dealing with magnetie flux; it is 
sometimes necessary to distiovuish between the flux through 
each turn and that through the whole eircuit. 

I am sorry to note that the Electrical Standards Committee 
have expressed a leaning towards the C.G.S. system. There 
seems to be an idea in some quarters that this svstem has 
some inherent advantage, and even that it is “necessary,” for 
theoretical work. The only advantages that one system can 
have over another are that its standards are more reliable, more 
easily copied and more universally known, or that the units 
themselves are of a more convenient magnitude. The K.M.S.O, 
system certainly possesses these in at least an equal degree 
with the C.G.S. In fact, the (dfn ets ee tenet, ais al all, but is 
referred to the standards of the K.M S.O. system, which is the 
only one that has been lezalised. 

It only causes needless confusion anl trouble to have two 
systems of units. Hence either the C.G.S. or the K.M.S.O. 
system must in time give way to the other. It will be impos- 
sible to alter the legal units without much weizhtier reasons 
than can at present be shown in favour of the C.G.S. system, 
and, moreover, it is much easier for scientists, who understand 
these matters, to change their system, than for the general 
public. Scientists ought, therefore, to recognise that the 
praezical system is already а биб ac , and gradually fall 
Into line with it, using, of course, multiples and. submultiples 
with the corresponding prefix when desirable. Only those 
prefixes denoting integral powers of 1,000 should be employed, 
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and it is probably better to use the iudex notation when writing. 
Thus “thousand” would be written 10, and read kilo,“ and 
so on for the others. 

The conversion of results already obtained from C G.S, to 
K.M.S. units would be an easy matter, as the change ratio 
would be an integral power of 10.—Yours, &c., 

DAVID ROBERTSON, 

Merchant Venturers’ Technical College, 

Bristol, April 19. 


VARIABLE SPEED MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In his valuable Paper on variable-speed motors, pub- 
lished in your last issue, Mr. Bate advocates the use of 
double-wound armatures, one side having half the number of 
efficient conductors carried by the other. I have designed and 
constructed motors on these lines successfully several times, 
but only for low voltages. This is worth mentioning, because 
of the serious danger connected with the fact that at the top 
speed— where only the armature with half the number of 
conductors is working—the other side will assume double 
voltage amounting to the dangerous pressure of 1,000 volts 
when 500 volts are supplied. As this danger, according to my 
experience, is sometimes liable to be overlooked, this warning 
may not be considered as supertluous. — Yours, &c., 


Alloa, April 24. M. BRESLAUER, 


LEGAL INTELLIGENCE. 


Callender's Cable & Construction Co. (Ltd) v. Killarney 
Electric Lighting Co. (Ltd.) and Goodman. 


An application was made to the Master of the Rolls, in Dublin, last 
week, for an order that a person be nominated by the Court to execute, in 
the name of the defendant company, the conveyance of the compauy's 
undertaking to the purchaser, or, alternatively, that an order be made 
vesting the property in the purchaser. In June, 1901, an order was made, 
on consent, that the property and undertaking of the defendant company 
should be sold, when, pursuant to directions by an order of Feb. 7, 1905, 
the Court accepted the offer of Mr. Valentine A. Ryan at £615. On 
March 14, 1905, plaintiff submitted the draft deed of purchase to the 
solicitor for defendants, after having written to the chairman of the 
defendant company asking him to have a meeting of the directors called 
for sealing the conveyance. The solicitor replied that three of the 
directors had resigned or were disqualified, and it was impossible to get a 
board together, and as he had no one to instruct him he returned the 
draft deed. In February, 1905, plaintiff applied to the Board of Trade 
for their consent to the transfer to Mr. Ryan, and the secretary of the 
Board said they would be prepared to approve the transfer if completed 
and executed as amended. The Board of Trade had now consented, and 
everything was in order. 

The MASTER OF THE ROLLS nominated Mr. Goodman. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Southend-on-Sea Corporation invite applications for the appoint- 
ment of borough electrical engineer and general manager of the tram- 
ways. Commencing salary £400, rising by annual increments of 
£25 to £500 per annum. Applications to the town clerk (Mr. W. H. 
Snow) by 10 a.m., May 8. See also advertisement. 


A lecturer on electrical engineering is required at the Hull 
Municipal Technical School. Commencing salary £160. Applica- 
tions to the director of studies (Dr. J. T. Riley), by May 4. See 
also advertisement. 


Two additional assistants are wanted in the department of 
electrica] engineering of the City and Guilds Central Technical 
College, Exhibition-road, London, S.W., to give instruction in 
electric machine drawing and construction and electric machine 
testing. Salary £150 per annum. Applications to Prof. Ayrton. 
See also advertisement. 


A professor of civil engineering is required for the Birmingham 
University. Stipend £600 perannum. Applications by May 20. 


Mr. J. C. Elvey, chief meter inspector at Ilford, nas received a 
similar appointment under the St. Pancras electricity department. 
He is succeeded at Ilford by Mr. R. F. Windett, one of the assistant 
inspectors. , 

Dublin Technical Schools committee have selected Dr. John Ryan, 
M.A., D.Sc., LL.M. (principal of Paddington (London) Technical 
Institute) for the position of expert adviser on technical education. 


Alleged Apprenticeship Frauds.—At the North London Police 
Court on Tuesday Owen Charles Fielder and Svdney Fielder were 
charged on remand with obtaining money by false pretences. 

The evidence at the first hearing was given in our last issue. Other 
charges were now preferred, and, after taking further evidence, Mr. 
Fordham committed both prisoners for trial at the Central Criminal 
Court, allowing bail in £100 each. 

Argentina.—In a report upon the trade of Buenos Ayres for 
1904, Mr. Consul Ross states that 1nuch work was done during the 
year with regard to electric tramway construction and working, and 
that much more work is in hand. The results have proved most 
satisfactory, both to the owners and to the public. Mr. Ross 
reports that there is a large demand for electric tramway plant and 
material, electric light apparatus and material, electric lifts, electric 
bells, &c., in the Buenos Ayres district. 

The Great Southern Railway Co.'s wharf at Bahia Blanca is now 
fully equipped with all the latest electric appliances for handling 
cargo, and the Buenos Ayres & Pacific Railway Co.'s wharf at Port 
Galvan is being enlarged, and electric cranes, &c., are being installed. 

At La Plata the current year will, it is anticipated, see the coni- 
pletion of the conversion of the street tramways to electric traction. 

The Argentine Government owns and operates 14,375 miles of 
telegraphs, in addition to the telegraphic systems maintained by 
the provincial governments and the railway companies in Argentina. 
The loss on the working of the Government department in 1904 
was £61,000. 

Australasia.— Sydney City Council are protesting against the 
action of the Railway Commissioners in supplying electric energy to 
customers, which the Council consider a usurpation of their rights. 

Bexley Heath. The Council have applied for sanction to loans 
of £1,000 for electric lighting extensions and £5,000 for tramways. 

Blackpool.—The borough electrical engineer (Mr. C. Furness) 
estimates that out of the profit on the past year's working of the 
electric lighting and tramways departments the rates of the town 
will be relieved to the extent of £5,000. The tramway receipts 
increased by £6,468, the number of passengers being 890,161, and 
the car-miles run 103,852. 


Bournemouth.—It is announced that the arbitrator appointed to 
determine the purchase priee of the undertaking of the Poole & 
District Electric Traction Co. (Mr. Justice Lawrence) has issued his 
apportionment of the price fixed. Poole Town Council and Brank- 
some District Council have each to pay £50,000, and Bournemouth 
Corporation will rent the line from here local authorities. It is 
anticipated that the purchase will be completed shortly. 

Bristol.—Sanction has been received by the Corporation to a 
further loan of £126,160 for electricity extensions. 

Bury (Lancs).—The borough electrical engineer (Mr. S. J. 
Watson) anticipates a profit of about £3,000 on the year’s working 
of the electricity works. | 

Customs’ Decisions —The Italian Customs oflicials have recently 
issued a new classification for carbons for use for clectric lighting, 
electric machinery and electrolytic processes, as follows :— 


Hate of English 
duty equivalent 

per 100kg. per cwt. 

Lire. s. d. 

Carbons for electric furnace 3 q . 1 7j 
Carbons for electric lamps, without accessories of 

metal with or without metallic casing 10 .. 4 0j 
Carbons for electric batteries of any kind, other 

than those furnished with metal accessories .. 10 4 02 


Carbon brushes for dynamo-electric machines, 
without accessories of metal, with or without 
metallic сазїпд..................... АРИУ Ре 10 4 


s 0$ 
The customs authorities of the Philippine Islands have adopted 


amended rates of duties as under :— Former 
rate per — 

Apparatus and appliances for the generation, dis- 100kg. BOW 

tribution, testing, measuring, and installation $. 

of electricity, dry and wet batteries, carbon 

brushes, arc lamps and their fittings, insulating 

materials, tapes, and compounds used exclu- 

sively for electrical purposes; bells, annun- 

ciators, telephones, and apparatus pertaining to 

the same; galvanometers, ampere-meters, volt- 

meters, and wattmeters ; and all or any parts of 

apparatus specified, including insulators of glass 

or porcelain or other material ............. "aci 5% ad val. 
Storage batteries e 25 .. 5” ad val. 
Dynamos, generators, exciters, and all other 

machinery for the generation of electricity for 

lighting or for power; transformers and electric 

motors, and electric Йанв.................... 5 . 5% ad val 
Incandescent lamps, mounted or not (per 100) .. 2 .. 15% ad val. 


* Galvanometers, amperemeters and voltmeters at present pay $25 
per 100kg. Porcelain ins ulators pay $1 per 100kg., and other articles in 
this list 83 per 100kg. 

Consular invoices are required for all imports into the Philippines exceed- 
ing $100 in value in similar form to the requirements for goods imported 


into the United States from foreign countries. 
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Cardiff.— A departmental inquiry was held last week by the сот. 
mittee recently appointed to inquire into the work of the electric 
lighting and tramways department. 

It was explained that the total salaries in the tramways department in 
1903 were £4,265, and in 1905 £3,759. The reduction was accounted for 
by the fact that some of the employees had left and had not been replaced. 

The chief engineer and manager (Mr. Arthur Ellis) said the department 
was doing more work in 1905 than in 1903 for £500 less wages, and their 
work was increasing year by year. The tramways were new in 1903, 
and as they went on they discovered they could cut down expenses, and 
had done so. If he were lessee of the tramways he would not have the 
track paved with wood nor have it sanded and watered for the benefit of 
other people, and thus he would save about £1,000 a year. 

It was arranged that the heads of the various municipal departments 
should discues matters and make the best arrangements possible to ensure 
the economic and smooth working of their departments. 


Chester.—The Council had before them on Wednesday reports 
by the city electrical engineer (Mr. S. E. Britton), the city surveyor 
(Mr. I. Matthew Jones), and the tramways manager (Mr. J. Gardner). 
on the question of adopting motor buses for the Boughton district. 
The reports recommended the construction of an electric tramway, 
and the Tramways committee endorsed this view and recommended 
the Council to proceed with the construction of the tramways as 
originally proposed. The recommendation was adopted. 


Oleethorpes —Some time ago the Council decided to take over 
and work the local electricity works, and at the last meeting the 
Great Grimsby Street Tramways Co. offered to lease the power 
station from the Council on a basis of paving a rent equivalent to 
6 per cent. on the capital expended (£17,000). 

Dover.—Half the length of Folkestone-road is to be lighted by 
arc lamps as an experiment. The estimated cost is 4200 initial 
expenditure for 20 lamps, and £17. 10s. per lamp per annum. 


Dundee-Broughty Ferry Tramways.— As stated in our issue of 


l4th inst., Messrs. J. G. White & Co. have secured the contract 
from the Dundee-Broughty Ferry & District Tramways Co. for the 
construction of these tramways at the sum of £88,250. 

The statutory power to construct the tramways was obtained by the 
company in 1904. Mr. J. W. Speight is consulting engineer, and Messrs. 
White & Co.'s contract includes complete construction and equipment of 
permanent way, overhead equipment, power house, car sheds, cables, &c. 
fhere are 54 miles of route, equivalent to 94 miles of single track, to 
standard gauge. The rails are British standard No. 1, 45ft. long, fitted 
with continuous rail joint and intermediate anchors. The points are 
10ft. 6in. in length and have a radius of 100ft. Crossings are iron-bound. 
One mile of the track will run on & new road through the Craigie and Home 
estates. This portion of the track will be laid with the usual бір. bed of con- 
crete and paved with tar macadam and granite edging. The bridge over the 
Dighty is to be widened. The overhead construction will consist mostly 
of bracket arms and there will be double trolley wire 2/0 B.S., 21ft. from 
the ground The cables are to be laid on the solid system. The power 
house will be a brick building with a chimney shaft’ 110ft. high. The 
plant will consist of two 200kw. railway generatofs with high.speed 
engines. There will be three Lancashire boilers, €uperheatera and the 
usualcondensing plant. The car shed will be & brick building, 176ft. 
long and 45ft. wide. The tracks in the car shed will consist of Vignole 
rails laid on sleepers. There will be put in service 12 single-truck, double. 
deck cars each fitted with two 37 н.р. motors. 

Edinburgh.— The Electric Lighting committee estimate that the 
expenditure of their department for the year 1905-6 will be £53,890, 
against the estimated expenditure of £49,265 for the current year, 
and an actual expenditure of £43,129. The estimated revenue is 
£128,705, against actual revenue last year of £116,178, and an 
estimate of £117,810. Capital expenditure is estimated at £48,820. 
The committee recommend that the charges for electric energy 
during the year from May 15 be as follow:—For private lighting 
Std. per unit, for power 1}d., for present public lamps £10. 15s. 
per lamp, and for new public lamps £10 per lamp per annum. The 
committee further recommend that a special charge of 1,',d. per 
unit be made for power consumers not using motors during the four 
winter months when the lighting is heaviest — November, December, 
January and February. 

Electric v. Hydraulic Lifts.—St. Pancras Guardians have 
decided to substitute an electric lift for the present hydraulic one at 
the South Infirmary. 


Blectric Tramways in the Lothians.— At a recent public meet- 
ing in Tranent a committee was formed to induce the National Elec- 
tric Construction Co. to extend their tramway system from Leven- 
shall to Tranent. The committee has already canvassed the residents 
in the districts through which the proposed tramways would run 
with favourable results. 


Electrical Bxhibitions.—The exhibition organised by the Reading 
Electric Supply Co. (held at the company’s works, Vastern-road), 
has proved an unqualified success. Opened on Easter Monday it 
remains open until to-morrow (Saturday) evening, and has served 
as an attractive rendezvous for the public of Reading and district 
throughout the week. The energetic and able manager of the com- 
pany (Mr. A. T. Cooper) has been successful in getting together а 
number of exhibits, presenting to the residents of the ancient town the 


chief advances made of late vears in the applications of electricity to 
domestic and industrial work. 

The Reading Со. is ап old-established one, dating back to 1*2, and, 
consequently, the townsfolk are fully acquainted with the electric light 
and its transcendent advantages over other methods of illumination, 
and the catalogue issued in connection with the exhibition shows 
that electric power is also coming to be adopted on a considerable 
scale in the industrial operations of the town, there being about 
210 motors at work, representing over 1,000 unr. Among the 
principal exhibitors are many of the manufacturing firms which have 
done so much to ensure the success of these local electrical exhibitions, 
and who have in every case which has come to our notice made displays 
reflecting credit upon themselves, and bringing prominently before poten- 
tial users of electricity both for lighting, heating and power, the adapta. 
bility of the apparatus and accessories employed in the work. The 
exhibitors at Reading include the British Westinghouse Co.. the Electric 
Construction Co., J. 8 Henry (Ltd.), the Reason Mfg. Co., the Simplex 
Steel Conduit Co., Veritys Limited and other well-known firms, in addition 
to all the leading local firms. including the Reading Co, W. Н. Dauyjhan 
& Со. an excellent miscellaneous display of motors at work, switch- 
boards, fittings, heating and cooking apparatus, lamps. table decoratiors, 
&c); Brown & Wade, High Wycombe, Davenport, Vernon & Co., High 
Wycombe (a good display of agricultural and mill machinery electrically 
driven); A. E. Felgate another well.arranged miscellaneous display of 
electrical plant. apparatus and fittings for lighting. power and all domestic 
purposes; S. Griffith (a very varied and attractive stand); The Indus- 
trial Storage Battery Synd., Stransom & Sons (an attractive display of 
motor vehicle instruments and accessories), and the Windsor Electrical 
Installation Co. The usual miscellaneous applications of electricity such 
as electric pianos, omnibuses. furni-hed rooms setting off the illuminating 
advantages of the electric light, &c.. with numerous in-tructive and enter- 
taining side shows, go to make up an exhibition which will be the talk of 
the town for some time to come. The fac! that visitors to the exhibition 
are permitted to inspect the company's works adjacent to the exhibition 
buildings has formed an additional attraction Неге (һе two fine Willans 
& Robinson gas engines in course of erection have proved the point of 
chief interest. These каз engines are each capable of develop 750 v n r. 

An electrical exhibition was held last week at Newbury with the 
object of demonstrating the varied uses and advantages to which 
electricity can be applied for light, heat and power. The organisers 
are the Newbury Urban Electric Supply Co., who have been supply- 
ing the town with current since January. Mr. H. W. Bush, the 
resident engineer and manager, got together an excellent collection 
of exhibits, and the show has proved a great attraction. 

The exhibition was held in the Corn Exchange, and was patronised by 
a large number of visitors from the surrounding districts. There were a 
number of well.arranged apartments showing the utility of the electric 
light as a brilliant illuminant for dining. drawing, reception and other 
rooms, and a prominent and attractive display here as elsewhere were 
the exhibits showing surgical and medical applications of electricity in 
various forms. Printing and other machinery electrically driven was 
shown in operation, a number of local firms being interested in this 
section of the exhibition. 

Winchester Electric Light & Power Co. is organising an exhi- 
bition of electric light fittings, motors, domestic appliances, &c., 
which will be held in Winchester next week. 

An electrical trades exhibition will be held at Madison-square 
Garden, New York. from December 12 to 23, Information from 
the director (Mr. G. F. Sever). 26, Cortlandt-street, New York. 


Faversham.-—The Council have authorised the extension of the 
mains at an estimated cost of £357. 


Fire.— On Tuesday afternoon a fire broke out on the premises of 
Laird Bros. & Co., electrical engineers, Brunswick.street, Glasgow, 
causing damage estimated at between £700 and 4800. 

Gloucester. —The gross profit on the working of the Corporation 
tramways for the 11 months ended March was £4,166. Interest 
and sinking fund absorbed £3,921 and balance (£245) has been 
carried forward. 3,546,852 passengers were carried, and 449,320 
car-miles run. 

Grays. —An unopposed inquiry was held here last week into the 
application of the Council to borrow £6,000 for extensions of the 
electricity works. The electrical engineer (Mr. E. D. Long) sup- 
plied technical evidence. 

Hanley.—The Council have decided, on the recommendation of 
the Electric Lighting committee, to pay £1,150 to credit of district 
fund account, and to carry forward £204. 

Upon a report of the borough electrical engineer (Mr. C. H. Yeaman) 
it was decided that the price for electrical energy for private lighting be 
reduced from 6d. for the first 150 hours’ use per quarter of the maximum 
demand апа 34. for all further consumption to 6d. for the first 91 hours’ 
use (or 1 hour per day) and 3d. for all further consumption. 

Heywood.—There was a deficit of £923 on the past year's 
working of the electricity department. 

Hospital Lighting.—Greenock Corporation adopted last week & 
report by their electrical engineer (Mr. Jas. A. Robertson) advising 
the laying of cables to the new Combination Hospital at Gateside. 

Mr. Robertson reports that cables to supply the equivalent of 1,600 
16 c.p. lamps would cost £1,850, but recommends laying a cable of 
increased capacity (at an additional cost of £400) to provide for a probable 
demand for Smithson Institution. The Combination Hospital would take 
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about 38,000 units per annum, and, on the maximum-demand system, 
their payments would be on an average about 3d. per unit, or £475 per 
annum. Mr. Robertson recommends the Corporation to stipulate for a 
10 years’ contract with a minimum annual payment of £400. 

International Fire Service Council.—This Council, which was 
founded in 1900 to represent the interests of the fire brigade and 
fire preventative societies of the world, held its annual executive 
mecting at Brussels on 17th and 18th inst., under the presidency of 
Col. S. Meyer. Mr. E. O. Sachs, of the British Fire Prevention 
Committee, London, represented the British section of the Council. 
A standing committee was formed to deal with matters relating to 
fire alarms. 


International Railway Oongress.—An International Railway 
Congress is to meet at Washington from June 4 to 13. The members 
of the Congress are to make tours of inspection of the chief railway 
systems of the States. The subjects set down for discussion are all 
connected with practical railway working and administration. 


Islington (London)—On Wednesday the Lighting committece 
announced the receipt of a report from the borough electrical 
engineer (Mr. Albert Gay) on the question of the extension of the 
plant at the electricity works. | 

Mr. Gay states that the present total capacity of the works is, approxi- 
mately, 3,600kw., and that the maximum load demanded during the past 
winter was, approximately, 2,400kw., leaving a reserve of 1,200kw. The 
reserve allowed by other London municipal undertakings was as follows:— 
Hackney 56 per cent., St. Pancras 50, Fulham 46, Shoreditch 38, Hamp- 
stead 38 and Hammersmith 36 per cent., while Islington at the peak of the 
load last winter had only 38 per cent. Fulham, Hammersmith, Shoreditch 
and St. Pancras are also extending their plant. Since the maximum load 
of last year was attained an equivalent of 5,000 8 c.p. lamps, or about 
150kw., had been connected to the.Islington mains, in addition to an 
application for supply to the local post office premises of 250kw. As it 
takes about 12 months to get plant into commission, the committee think 
it is running serious risk to delay the extensions. They suggested an 


extension in the direction of engines of the rotary type. Mr. Gay's 
estimate of the cost was £15,500 as under :— 
One 1,500kw. turbo-alternator (including turbine, alter- 
nator, exciter, condenser, pumps, &C.) .............. £9,000 
POUNGALIONG owe sees ð NY Seka wee 250 
Steam pipes, hot-feed apparatus, &». ........ така ан 1,500 
Cooling tower........ РЧР ТРИТЕ ИГ 8,750 
Motors, fans, piping, &õ e.. nnnm 500 
Contingeneiee sss. ТЕ 500 


Mr, Gay pointed out that the 1,500kw. turbines proposed would run the 
bulk of the evening load, and would in any case be practically fully 
loaded for about four hours daily. As the majority of makers were pre- 
pared to guarantee a consumption of between 1310. and 20lb. of steam 
per unit generated against an average of 35lb. of steam per unit gene- 
rated consumed by the existing non-condensing plant, about 40 per cent. 
of the steam hitherto used to run the above section of load would be 
saved, and as steam, even when generated by mechanical stokers, would 
cost 6d. per 1,0001b., assuming a consumption of 201Ь. of steam per unit 
for 6,000 units, and 35lb. of steam per unit for the section of 6,000 
units with the existing plant, they should effect, by the use of 
the turbo-generator, a saving each evening of 90,0001Ь. of steam, or 
£2. 5s. To allow for the necessary cleaning of the plant and machine 
being out of commission for other causes, it would be advisable to assume 
a weekly run to consist of five days. That would mean a saving of 
£11. 5s. per week in reduced steam consumption, or sufficient to pay 
interest and redemption charges on £9,000, the cost of the turbo. ‘The 
cooling tower estimated for would be more than sufficient to provide 
circulating water for the turbine and the additional capacity would be 
utilised for an extension of the present condensing syetem, thereby 
effecting a reduction in the coal bill of some £300. 

The Lighting committee recommended the project, but the Finance 
committee recommend that its consideration be adjourned until the 
accounts of the electrical undertaking for the 12 months ended March 31, 
1905, are ready. 


Leith.—The plebiscite on the question of Sunday tramcars has 
resulted in a large majority for a Sunday service. 

Leyton.—The Council have decided to purchase the undertaking 
of the Lea Bridge, Leyton and Walthamstow Tramways Co. in 
Leyton and Walthamstow for £52,360, and to lease another portion 
at a premium of £8,640 and a nominal rent. 

Liege Exhibition.—The formal opening of this Exhibition took 
place yesterday (Thursday). 

Mansfield Woodhouse.—The Council are willing to transfer 
their electric lighting provisional order to Mansfield Corporation on 
payment of all expenses incurred. 


Municipal Telephony.—A discussion arose on Wednesday at 
the meeting of Huddersfield Corporation upon а report that the 
Postmaster-General had withdrawn the licence granted to the Cor- 
poration for the establishment of a municipal telephone exchange. 
It was explained that that had been done because Huddersfield had 
not taken up the matter a enough, and that the Corporation were 
divided in opinion on the subject of a municipal telephone service. 
The licence to Huddersfield was granted in February, 1901, for 25 
years. ` 


Ossett.— The Council have adopted a report and plans prepared 
by the consulting electrical engineer (Mr. W. Emmott) for the 


erection of electricitf generating plant at the destructor works at an 
estimated cost of £8,400. 


. Parliamentary Notice.— London County Council intend to apply 
for leave to introduce into their bill now before Parliament (London 
County Council (Tramways) Bill) an additional provision to em- 
power the Council to lay temporary additional lines of tramways on 
and above the surface of roads in which the permanent tramways 
are or may be in course of reconstruction for electric or other 
mechanical form of traction. 


Post Office Bmployes.—4A statement which has appeared in the 
Press that the annual leave of the P.O. Telephone employés, &., 
has been reduced, that more exacting conditions are to be imposed 
as to qualification for sick pay, and that much discontent has been 
occasioned amongst telephone engineers, is inaccurate. The order 
which has been issued by the Treasury is merely in confirmation of 
a concession made by the Postmaster- General to two classes of men 
who are employed by the local superintending telephone and tele- 
graph engineers at the local rates of wages, who are not on the 
regular establishment and who have not hitherto been entitled to 
sick pay or leave of absence. They are employed under the labour 
vote and are divided into two classes—viz., ‘‘ gang hands ” (who 
will be entitled under the new rule to 12 working-days leave per 
annum and two-thirds of their wages as sick pay after four years 
continuous service) ара “ continuously employed " men (who will 
receive similar privileges after one year’s continuous service). The 
new rule is a general one for the whole of the Post Office service 
and does not affect the telephone or telegraph departments excep- 
tionally. The men affected are mostly labourers, such as excavators, 
but some linesmen are included. 


Post Office Telegraphs.—An account showing the gross amount 
received and the gross amount expended in respect of the postal 
telegraph service from the date of the transfer in 1870 to March 31, 
1904, has just been published. The amount received in respect of 
telegrams, private wire rentals, &c., for the vear ended March 31, 
1904, was £3,674,157. 18s. ld., compared with 8,681,745, 6s. 4d. 
in the previous year. To this has to be added the value of tele. 
graphic services for other public departments without remunera- 
tion amounting to £61,957, compared with £92,121 in 1908. 
The total expenditure was £4,693,897. 8s. 10d., compared with 
£4,825,577. 14s. 7d. in 1908, showing a balance of expenditure 
over receipts of £957,782. 10s. 10d. to March 31, 1904, compared 
with £601,711. 8s. 8d. to March 81, 1908, an increase of the 
debit balance of no less than £856,071. 2s. 7d. Of this large 
increased debit ‘‘ Salaries, wages, maintenance, &c.," stood for 
£389,198. 9s. 8d. The accrued deficiencies on Telegraphs account to 
March 81, 1904 (including interest on telegraph stock and amount 
applicable to a sinking fund) now amounts to £12,068,186. 1s. 1d. 


Presentation.—In. view of his retirement on 80th inst. as 
engineer and general manager of Brighton Corporation tramways 
to take up the position of general manager of the Hastings and 
District Tramways Co., Mr. T. B. Holliday was presented on the 
28rd inst. with a handsome silver bowl, the presentation taking 
place at the Brighton tramways depót. Under Mr. Holliday's 
careful management and supervision, although handicapped by 
heavy gradients on every route save one, Brighton tramways have 
been singularly free from accidents. The proceedings at the pre- 
sentation were marked by the utmost enthusiasm and unanimity, 
not untinged with regret, for during his connection with the 
Brighton tramways department Mr. Holliday has earned the regard 
and respect of all with whom he come into contact. | 


Provisional Order Revocation.—The Board of Trade havo 
revoked the East Barnet Valley Electric Lighting Order, 1899. 


Rawtenstall.—The Council have decided to enter into an ade 
ment with the Lancashire. Electric Power Co. for the supply of 
electricity in bulk for five years. 


Rochdale.—For the year ended March last the income of the 
electric tramways department was £14,975. 8s. 7d., and the work- 
ing expenses £12,770. Interest absorbed £8,868, sinking fund 
£1,744, and other items bring the total to £10,853, which after 
deducting gross profit leaves a net deficit of £8,358. Only three of 
the minor sections of tramways have been working the full year, 
and some of the more important sections only three to six months. 


St. Vincent.—The telephone service on this island has proved 
a very useful one. The lines run from Kingstown to Chateaubelair 
on the leeward side, to Georgetown on the windward side, about 
24 miles either way. 


South Lancashire Tramways.—-The official inspection of the 
South Lancashire Tramways Co.’s new line between Tyldesley and 
Boothstown took place last week, and the section was opened for 
traffic last Thursday. : 


Southend-on-Sea.— Last week the Light Railways committee 
reported that | 

The estimated total income for the year ended March was £18,600, and 
the probable actual income £17,888, while the probable actual expendi- 
ture would be £18,943. For the year ending March, 1906, the expenditure 
was estimated at £18,456 and the income at £19,141. 
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Last year's expenses of the electric lighting department were estimated 
to be £11,775, but the probable actual amount would be £13,709. The 
estimated income was £13,025, and the probable actual income £13,022. 
For the year to March, 1906, the expenditure was estimated to be £15,675 
and the income £16,075. The number of lamps connected to the mains 
in March was 47,470, the number of consumers 743. 


. Bouthport.— The Electricity committee announce that they are 
in a position to promise £2,750 in aid of rates, an increase of £250 
compared with last year. 


Southwark (London).—The County of London Electric Supply 
Co. have submitted a further offer for the supply of electricity to the 
Council at 14d. per unit for all night street lighting, and 144. per 
unit for half-night lighting, provided the Council embark upon a 
comprehensive scheme of public lighting involving a minimum of 
about 200 are lamps or their equivalent in side-street lamps. The 
matter has been referred to committee. The equivalent of 29.352 
8 с.р. is now connected to the mains for lighting and 6,093 for power. 

The Rey. W. J. Sommerville inqaired at the meeting of the Borough 
Council on Wednesday what was the amount of the deficit on the 
accounts of the electricity undertaking, and the town clerk (Mr. Johngon) 
replied that in view of the fact that the Council was opposing certain 
electric light companies’ bills, it was not advisable to give the information 
asked for. 

Mr. R. C. Davies gave notice that at the next meeting he would move & 
resolution that the undertaking be sold as a going concern, in view of its 
heavy cost to the ratepayers. 


Stepney (London).—During the year ended March the capital 
expenditure of the electricity department was .£22,011, making the 
total £221,740. 

The total receipts for the year were £32,125 (against £26,616 in pre- 
vious year) the principal items being:—Private lighting and power, 
461,763 units (405,437 last year) at 8d., 50,167 units (157,495) at 2d., and 
1,944,049 units (1,239,513) at 1d., £23,910 (£19,991); public lighting, 
76,729 units (04,206) at d., 892,445 units (666,860) at Id., £6,276 
(£4,918). Expenditure was £17,288 (£13,823), including coal £5,114 
(£3,779), steam from dust destructor £3,175 (£2,945), wages £1,708 
(£1,484), and rates and taxes £1,078 (£537). After paying interest on 
capital expended £6,661 (£1,207 in excess of previous 12 months), sink- 
ing fund instalment £2,276 (£1,126), and writing off cost of executing 
certain temporary work there remains £5,894, and this notwithstanding 
a reduction in price during the year causing a loss of income of £2,300. 
Of the net profit £1,601 is to be written off capital account, £450 carried 
to reserve No. 1, and £2,549 to reserve No. 2, carrying forward £1,293. 
The reserve funds now amount to £7,896, while £5,473 has been written off. 
| The engineer and manager (Mr. W. С. Р. Tapper) expresses gratifica- 
tion at the fact that the net surplus is only £91 less than the previous 
year, while the revenue per unit has dropped from 2:364. to 2-11d., а 
figure claimed to be below that charged by any other undertaking not 
supplying energy to tramways in this country. The charge for current 
for public lamps also shows a reduction, the average price per unit 
supplied being 1:554., against 1-61d. This figure is lower than tbat charged 
by any other undertaking in London. The works cost has again been 
reduced, being 0°85d. per unit sold, against 0-94d., while the total cost, 
exclusive of interest and sinking fund, is 1· 10d. per unit. This figure is only 
surpassed by one other electrical undertaking in London. Interest and 
sinking fund require 0:034. per unit, so that the total cost per unit sold 
was 1-73d. Very satisfactory increase has been made from year to year 
in the sale of current for power, which for the year under review was 
554,909 units, over 150 per cent. increase on the previous year's galea. 


Supply of Electricity Bill.—At a meeting of Dublin Corporation 
last week it was decided to oppose this measure. 


Swansea.—The new electric tramway lines were oflicially in- 
spected on Wednesday, and the lines will be opened for traffic 
to-morrow (Saturday). 
| Torquay.—Some time ago the Local Government Board held an 
inquiry into the application of the Council to borrow £42,000 for 
the erection and equipment of new electricity works. The Board 
now suggest the advisability of considering whether it would not be 
possible to continue to utilise the existing Beacon Quay station for 
some years longer. 


Transvaal Imports.—The imports of electric cables, wires and 
fittings into the Transvaal for January, 1905, were valued at 
£20,000, compared with £9,000 for the same monthin 1904. Tram- 
way 9 dad was imported to the value of £8,000, the same value 
as in 4. 


Warsaw.—In a report upon the trade for 1904 of Poland and 
Lithuania, Mr. Consul-General Murray states that at Warsaw 
amongst the publie works undertaken was the construction of an 
electricity generating station, which has been completed, but the 
laying of the cables is expected to take two years in completion. 
The introduction of electric traction for the tramways of Warsaw 
has not made progress in 1904, but there are hopes that the scheme 
will be carried out in the course of the next three years at an estimated 
cost of 4,041,157 roubles. 

It has been decided to establish telephonic communication between 
Warsaw, Vilna and St. Petersburg. This project is to be completed 
immediately. 


Watford.—The electrical engineer (Mr. W. H. F. Colebrook) 
recently reported on the question of supplying additional and 


alternative chimney accommodation at the generating station, and 
recommended the Council to instal induced draught plant similar 
to that at present in use, and to erect a GUft. steel stack to work in 
connection with same at a cost of 4756. 
been adopted and sanction to a loan has been applied for. 


This recommendation has 


Whitby.--An inquiry was recently held into the Council's appli- 


cation for sanction to borrow £1,500 for electric lighting extensions 
(£100 for private services and meters and £500 for street lighting). 
The electrical engineer (Mr. L. H. King) supplied the necessary 


technical details. 
Woolwich.—Last weck the Borough Council were recommended 


to invite tenders for the ercction of an electricity sub-station and 
for other works at Eltham, and that the Works committee should 
be asked to send in an estimate. 


An amendment wns carried“ that this Council is of opinion that the 


time for the application of direct labour has arrived, and that the Works 
committee be instructed to erect 

they submit to the next meeting of 
£5,000, and that the work be proceeded with forthwith.” 
erection of the electricity su 
mated at £450, and of that at Shooters’ Hill at £740. 


the electricity sub-station, dc. ; that 

the Council estimates, not to exceed 
The cost of the 
station in Eltham.road, Lee, was esti- 


Worksop.—The receipts of the electricity department during the 


past year were £2,860 (an increase of £623 over previous year) and 


theexpenditure £1,718 (increase £289). The gross protit was £1,142. 


TRADE NOTES AND NOTICES. 


— — 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price 15s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings а 
great mass of statistical and technical data thoroughly up to 
date, and the Directoríal Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Financlal matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (including 
the new “ Special Mining Rules.") 


TENDERS INVITED. 


Huddersfield Corporation invite tenders for the provision and 


erection of ash-elevating plant and storage tank, also slack-elevating 
and conveying arrangements for feeding 11 Lancashire boilers, and 
for excavation and masons’ work. Specifications. 
borough electrical engineer (Mr. A. B. Mountain), 
road, Huddersfield. Tenders to the town clerk (Mr. J. Henry Field), 
Town Hall, Huddersfield, by May 8. See also an advertisement. 


&e., from the 
St. Andrew’s- 


Warrington Electricity and Tramways committec invite tenders 
for supply and erection of condensing plant at their electricity 
works. Drawings, specifications, etc., from the borough electrical 
and tramways engineer (Mr. F. V. L. Mathias), Howley, War- 
rington. Tenders (addressed to chairman of committee, Town Hall, 
Warrington), by noon, May 13. See also an advertisement. 


London County Council invites tenders for the supply and erection 
at its generating station (East Greenwich, S.E.) and maintenance 
for 10 years, of a battery of 280 accumulator cells having capacities 
of 645 ampere hours at a three-hour discharge rate and of 450 
ampere hours at a one-hour discharge rate. ‘Tenders, addressed to 
the Clerk to the County Council at the County Hall, Spring-gardens, 
S.W., by 10 a.m. May 16. 

London County Council also invite tenders for roadwork, plate- 
laying and paving, &c., required for the construction, for electric 
traction on the overhead trolley system, of about ł of a mile of 
single track of authorised tramway between the Archway Tavern 
and Highgate Archway, in Islington. Tenders by 10 a.m. May 8. 

London County Council also invite tenders by 10 a.m. May 16, 
for the manufacture and delivery of 750,000 stoneware ducts for 
electric cables. 
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London Connty Council also invite tenders by 10 a.m. May 16 
for supply and erection of three 10-ton overhead travelling hand 
cranes at Streatham, Battersea and Wandsworth sub-stations. 

Fulham (London) Borough Council invite tenders for supply and 
erection of condenser piping, snmp and river work, steel roof and 
bunker work, and coal conveying apparatus. Tenders to the town 
clerk (Mr. R. M. Prescott’, Town Hall, Fulham, S. W., by noon 
3rd prox. | 

Irvine Corporation invite tenders for supply and erection of (1) 
buildings; (2) power-house plant (suction-gas plant, gas engines and 
generators, balancers and boosters, battery of accumulators, switch- 
board and crane) ; (3) mains (cable trenches, &c.. converting street 
lamps, meters). Tenders to the town clerk (Mr. Dickie) on or before 
May 15. 

Glasgow Corporation invite tenders for 1,000kw. motor genera- 
tors, switchgear, condensing and coal conveying plant, and feed 
pumps. Specifications, &e., from the chief electrical engineer (Mr. 
W. W. Lackie), 75, Waterloo-street, Glaszow. Tenders to Mr. John 

Sowers, town clerk, by May 2. 

Edinburgh Corporation invite tenders for supply and erection of 
water tube boilers at the M‘Donald-road electricity works. Tenders 
to the town clerk (Mr. Thomas Hunter), City Chambers, Edinburgh, 
by May 8. 

Kirkcaldy Corporation require tenders by May 8 for two water- 
tube boilers. 

Southampton Corporation require tenders by noon May 5 for 
girder rails and for reconstruction of tramways. - 


The magistrates of the city of Utrecht invite tenders for supply 
and erection of the complete overhead line work for the city tram- 
Ways, consisting of standards, trolley wires, span wire, insulators, 
boxes, and other accessories. Scaled tenders (on prescribed forms), 
addressed to the Magistrates, must be in before May 6. Specifica- 
tions, &c., from the Town Clerk's office, Town Hall, Utrecht, on 
payment of 4s. 2d. Sec also an advertisement. 


Our correspondent in Hungary informs us that tenders are re- 
quired, by May 31, by the Municipal Councils of Balassa Gyarmat 
and Czegléd for the erection and equipment of electricity works, and 
that the Corporations of Baja and Bartfa require offers by June 15 
for similar works. 

The Director-General of Argentine Posts and Telegraphs has 
been authorised to purchase through the Argentine Legation in 
London 100 tons of galvanised wire. 


TENDERS RECEIVED AND ACCEPTED. 


Plymouth Corporation have accepted the tender of a local firm 
(C. Hawken & Co.) for 12 months’ supply of cylinder and engine 
oil for the electricity works. 

Edwards & Armstrong have secured the contract for wiring the 
new Town Hall and Law Courts at Cardiff for 3,000 lights and for 
installing 100 intercommunication telephones. 

Doncaster Electricity committea have accepted the tender of 
Belliss & Morcom for a steam engine, and that of Babcock & Wilcox 
for a water-tube boiler with chain-grate stoker and superheater. 

Watford Council have accepted the tender of Geo. Pidduck & Co. 
for boiler coveriug at £81. 16s. 6d. and that of the Electrical Co. for 
meters at schedule prices. 

Hull Telephone committee have accepted the tender of the Elec- 
trical Co. for cables at £3,374. 4s. 4d. 


BUSINESS NOTICES. 


vcason Mfg. Co. (Ltd.), Lewes-road, Brighton, owing to the great 
and increasing activity in all departments of their manufactures, 
have appointed Mr. F. Barnes Spencer, M. Inst. E. E. (late sales 
manager to Ferranti Limited) as their contract manager. Mr. 
Spencer, who is shortly visiting the United States, will take up the 
appointment about the beginning of June. 

The principal of the Electrical Standardising, Testing & Training 
Institution (Mr. Hugh Erat Harrison, B. Sc.), announces that the 
new premises of the Institution, 66-70, Southampton-row, London, 
W.C., will be completed and ready for the reception of students for 
the summer term on Monday, May 1. 

We are informed that Mr. Н. M. Harris, one of the directors of 
Harris, Lee & Co. (Ltd.), Johannesburg and London, will be at the 
London offices of the company (165, Queen Victoria-street, E. C.) at 
the beginning of next month, and can be seen by appointment. 


Mr. J. F. Poynter informs us that he has resigned his position as 
traveller for the supply department (London) of the British Thomson- 
Houston Co., and has established the firm of Poynter & Sons at 52, 
Queen Victoria-street, London, E.C., as electrical factors and 
agents. ‘The new firm will be glad to receive price lists and terms 
from manufacturers of motors, fans, arc lamps, &c. 

Messrs. James Heald, Gee, Moris Davis and Arthur James Davis, 
electrical engineers, 27, Newgate-street, Newcastle-on-Tyne, have 
dissolved partnership. Mr. Gee continues as J. H. Gee & Co. 


Messrs. Chas. Herbert Offord and Frank Clemens Wilson, elec- 
trical engineers, Woodcock-street, Birmingham, have dissolved 
partnership. Debts by Mr. Offord, who continues. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


In the failure of John Morley, clectrician, &c., 7, North-street, 
Hull, the first meeting of creditors will take place on 29th inst., nt 
Trinity House-lane, and the public cxamination on May 18 at the 
Court House, Hull. 


Arthur Dritfell Poulter, electrical engineer, &c., formerly of Afton 
Lodge, Ewell-road, Surbiton, Surrey, has been adjudicated bankrupt. 


The trustee in the failure of Chas. Wallis, electrical engineer, 
121, Cleethorp-road, Great Grimsby, has been released. 


The trustee in the failure of Samuel Hy. Thompson and James 
Edgar Thompson, electricians, Plymouth, has been released. 


The trustee in the failure of Thos. Hyom, electric light fitter, &e., 
139, Fossett-road, Southsea, has been released. 


An order has been made approving a composition arranging for 
the proper security of preferential debts and the payment of 10s, in 
the £ on all provable debts in the bankruptcy of Hugh E. Ark- 
wright and Rosina M. Collins, electricians, &c., 35, Electric-parade, 
Blackheath, London, 5.5. The adjudication has been annulled. 
Adjudication against the separate estate of H. E. Arkwright has 
also been annulled, and a composition approved under which all 
provable debts will be paid in full. 


A deed of assignment has been executed by Wm. Brown, electrical 
engineer, 4, Birley-street, Blackpool. Claims May 8, to Mr. J. Todd, 
18, Birley-row, Blackpool. 

Claims against Arthur Edgar Brooks, électrical engineer, 110, 
Cheapside, London, E.C., by May 10 to Mr. E. L. Hough, Bank- 
ruptcy-buildings, London, W.C. 


Catalogues, &c.--The Union Electric Co., 151, Queen Victoria- 
street, E.C., have forwarded a copy of their very complete high- 
tension switch gear list. It illustrates practically every class of 
high-tension switch gear for hand and automatic control in both the 
horn and oii-break types. 

Rotary-action switches for pressures exceeding 6,000 volts are snpplied 
with rod connecting gear. The oil container in all the switches is made 
from sheet metal and can be easily removed, and the smallest sizes have 
marble lids with contact terminals fitted to them. In the larger sizes 
the lid is a casting in which porcelain bushes are fitted. The leads are 
inserted in these bushes and the actual contact is made under oil. For 
pressures up to 6,000 volts a double-current break is provided on each 
pole, For pressures of 12,000 or 16,000 volts a four-fold current break is 
used on each pole. For 25,000 volts a separate switch with six-fold 
break is used for each pole, and for 40,000 volts the switch for each pole 
has a 10-fold break. In the two latter types, therefore, the triple-pole 
switch is made up of three coupled single switches, In all oil-break 
switches with rotary action the handle has an angular movement of 60deg. 
The switch-in action of the automatic switches is obtained by a powerful 
magnetic pull, and when switched in the apparatus is locked and the 
magnet circuit broken. When it is desired to switch out a second electro- 
magnet striking the release pawl is brought into action, and the switch is 
opened by powerful springs which have been compressed in the switching- 
in movement. The action of release opens the release-magnet circuit. 
Two signal lamps are inserted in the circuit, thus indicating at the point 
of control whether the switch is in or out. A small change-over 
switch in the lamp circuit is used so that the lamps need not remain 
permanently alight, the change-over switch indicating whether the 
high-tension circuit is closed or open. When the action is complete 
(and therefore the corresponding signal lamp, for instance, In,“ is 
alight) the change-over switch is turned and the signal lamp consequently 
cut out; at the same time time the circuit for the other signal lamp, 
„Out,“ is closed, so that if the high-tension is opened either by the 
automatic release or by the push switch this latter lamp is lighted. The 
company have also devised an automatic paralleling gear, by means 
of which, when used in conjunction with completely automatic oil-break 
switches, it is possible to parallel generators or synchronous motors entirely 
automatically. The great advantage of an apparatus of this description 
is that it is impossible to parallel otherwise than correctly. By the com- 
bination of a pressure relay which fixes the correct pressure of the 
incoming machine, a phase relay indicating equality of phase, and a 
time relay in which the run-off rate (corresponding to the long illumina- 
tion of the phase lamps) indicates synchronism, the correct moment of 
synchronism is obtained and the circuit for automatically switching in 
and out then closed. A small rotary switch is provided for starting the 
whole apparatus, and this is automatically switched out as soon as the 
main switches have come into action. Only one apparatus of this 
description is necessary, regardless of the number of machines to be 
dealt with, provided that the pressure transformers and automatic 
switch-in coils of the respective machines can be connected to the auto- 
matic paralleling gear through a four-pole voltmeter change-over switch. 

A new list of Vickers’ direct-current protected and enclosed venti- 
lated variable-speed motors is issued by Vickers, Sons & Maxim, 
Sheffield, and gives interesting particulars of these motors, as well 
as a general specification of the machines. This list forms section 2 
of the company’s new catalogue, of which section 3, containing full 
particulars of the company’s continuous-current crane type motors, 
will shortly be ready. 
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An elaborate and well- arranged new catalogue of electric light 
fittings, fixtures and glassware has been prepared and issued by the 
General Electric Co. From an immense nuinber of illustrations of 
fittings of the most varied character and design we have selected 
three : Fig. A shows the Olney three-light bracket with ormulu 
finish, Fig. B is a Glasgow five-light electrolier of Louis XVI. style, 
and Fig. C is a Ruthin bracket, also with ormulu finish. Many 
hundreds of fittings and fitments for all kinds of electric lighting 
work are listed, in most cases of registered design, and the 
arrangement of the illustrations and general get-up of the list 
is worthy the utmost praise. ‘The whole of the numerous designs, 
not only of electroliers, brackets, standards, pendants. but also 
of the infinite variety of accessories for ship and shop 
lighting, theatre lighting, outside lighting, tram and 
train lighting fittings. Nernstlamps and accessories, or- 
chestra lighting retlectors, picture gallery illumination 
fittings, &c., are up-to-date in every respect. We ure 
informed that a very large number of the designs and 
patterns can be seen at the com- pany's showrooms, 
which are especially well worthy a 


B.—Grascow 5-LIGHT 
ELECTROLIER. 


time. In many places contracts for decorative and general lighting 
work come under consideration at this season of the year in con- 
junction with the general clean up and rearrangement of fittings 
and changes in methods of illumination. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from April 19 to April 22, with the 
ports of destination :— 

4/тіса —Alexandria, £552 (including £393 telegraph material); Cape 
Town, £100; Durban, £175; East London, £100. Australasia — Mel- 
bourne, £145; Otago, £64 ; Perth, £104; Sydney, £172 (including £150 
telegraph material); Wellington, £87. Belgium—Ostend, £10. Brazil 
Bahia, £3,251 (telegraph material); Rio Janeiro, £7,290. Ceylon— Colombo, 
£42. Denmark—Copenhagen, £69. Germany Bremen. £35; Hamburg, 
£261 (including £120 telegraph material). Gibraltar, £40. Holland — 
Amsterdam, £178 (including £35 telegraph material); Flushing, £16. 
Hong Kong, £77 (including £61 telegraph material). India—Bombay, 
£1,060 (including £86 telegraph material); Calcutta, £474 (including 
£84 telegraph material); Karachi, £833; Madras, £26. Japan— Kobe, 
£24; Moji, £48; Nagasaki, £524 (including £45 telegraph material) ; 
Yokohama, £342. Malta, £10. Siam —Bangkok, £58. Spain Grenada, 
£15. Straits. Settlements -Penang, 4868; Singapore, £845 (including 
£31 telegraph material). West Indics — Trinidad, £13 (telegraph material). 
Total (for four days), £18,513, against £12,242 for seven days last year 
(April 20 to 26). 


PATENT RECORD. 


.. 


The following List of Applications for Patents and Specirications published 
has been compiled for this Journal by Messrs. Mewsury, EI. LIs & Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Note.—The undermentioned Applications are not open to public inspec- 
tion until arter acceptance of Complete Specification, The names within 
parentheses ате those of communicators of inventions. When Complete 
Specification accompanies application, an asterisk is red. 

Unless otherwise stated, the application is mide in London, 


| February 1, 1905. 
2.030 C. M. Jacons. Elimin tiag disturbing currents on telephone circuits. 
2,053 S. Marruxws. Mechanically-operated switch. 
2,039 B T.-H. Co. and F. Hol D RN. Electricity meters. 
2,040 H.T.-H.Co G. Er. Co., U. S.). Wiadings for dynamo-electric machine:. 
February 2. 1905. 
2,065 С. M. Dormas. R. А. Sutru and H. G. Bacos. Salford. Auto- 
matic control apparatus for operatiog electric switches or cut-outs, 
2,038 J, W. Berueten, Brush holders tor dynamo. electrie machines. 


2,108 J. 


2,113 R. T.- II. Co. and . . B. Мкрмовк. 


2,116 v. 


2,159 H. 


2,172 W. 


Intercommunication telephone Iten. 
Combined overload and revere 


Youn, 


current cut-outs, 

A. FyNN. Alternating-current Motors. 
February 3. 1905. | 

WALLACE. Automatic electric portable signal. 

S. Восит. Electric traction systema. 


2,180 Axkr.-Gzs, Brown, Воука & Со. Single phase induction motore, 


2,183 A. 
2,187 L. 


p 


2,190 W. 
2,194 J. WRNBAM. 


2,264 W. 


(Date applied for, Feb. 4, 1904, date f application in Switzerland. ° 
H. Avery. Tunbridge Well« Contact breaker for induction coils. 
A. Aupipert. Liverpool. Safety lock wi h electric warning 
device and detonator.” 

A. CrLATWORTHT, A. Ноьмкз, J. II. Horwes, L. W. Horugs and 
E. Horses. Starting switches for electric motors, 

Inspection boxes for electric light leude. 


February 4, 1905. 
A. TrnNgR. Generating electricity from heat. 


2,266 Sixuxxs Bros. А Со. (Siemens & Halske Akt. Ges, (it rineny). 


Visit at the present 


C.— Кстніх BRACKET. 


| 2,432 H. 
2,474 W 
2,475 S. 


. H. CHAPMAN, 


Spring jacks for telephone switchbourds,° 
Februar, 6, 1905. 

2.268 J. Swienctunk. Electric working of mine shafts. 

2.099 G.Sumveck. Birmingham.  Electroliere and electric 

wall bracket» | 

FAIRWKATHEH 

Vacuum contre.“ 

2.313 L. L. BoswonTH Electrical dental furnace.” 

2,528 М. H. SHORNBERG. Apparatus for heating wa'er 
electrically.* 

2.339 W. A. JonuNsox, Electrice machines.’ 

2,541 Н. LkirNER aud Н. Нил. Brash-rocking gear for 
dvnamos, 

2,542 M. I. KI ER anl R. NORMAN. 
traine. 

2,551 J. T. “лкк. Apparatus foi televraplic purposes, 

February 7, 1905. 

2.387 J. A. K. M Greco. Birmingham. Neitcher. 

2,401 W. Н. Heath. Starting and control of direct current 
electric motors. 

2421 F. D. NonsAM. Make and break devices for internal 
Combustion enzines. 

2,426 H.W I. rox nb. Reeistances. 

Dowie, Electric »y~tems.° 

Process for neutralising s'atic electricity.” 

M. Yousu. Automatic system ої signaling for electric тилу. 


2,310 W. (National Electric Co.. U.S.) 


Electric lighting of 


2,490 B.T.-H. Co. and S. vox Amos. Methods of insulating the windings 


of dynamo-electric machines 


2491 B.T.-H. Co. G. E. Co., U.N). Thermal cut-outs or fuses. 


2,495 G. 
2,506 J. 
2,533 J. 
2,545 V. 
2,551 P. 


2,559 Sir O. J. Lonag and A. M. Lopes. 


2.579 0. 
2,581 H. 


February 8, 1905. 

Hitt. Ashton-on Mersey. Automatic ignition of gaseous 
mixtures by ciectric current.® 
N. Hicks and M. Garvis. Manchester. Trolley pulleya of el-ctriz 
t1 amcars. 
К. 8снмірт. Kidderminster. 
indicator for water-tube boilers. 
A. CHANDLER aud B. BON NIKSK N. Coventry. 
of clocks, 
HALLoT. Electrical connections? 
Electric ignition apparatus. 
WILDIRLMI, Casing for electric conductor pipes or the like.“ 
I. FIrNEn.  Homopolar dynamos. 


Electrie h'gh and jos water level 


Elect ric regulation 


2,586 B. T.-H. Co. (G.E. Co, U. S.). Switches. 


2,607 H. 
2,628 A. 
2.051 J. 
2,039 К. 
2,658 A. 
2,073 G. 


2.091 B.T..H. Co. (G.E. Co, U.S.). 


2.692 К. 
2,695 5. 
2.715 A. 
2.723 H. 
2,742 A. 
2.747 C. 
2.749 F. 
2,765 C. 
2,711 J. 


2,783 J. 


2.789 B. T. I. Co. (G.E. Co.. U.S.). 


2.795 M. 


February 9, 1905. 
Н. Berry and S. M. G. Trav. Fusible cut-outs. 
SCHOSLLER. Glasgow. Electric ignition for explosion motors.“ 
D. Lyxcu. Ship's telegraphs. 
B. Bowen. Electric lainpholdera, 
CU. Cann. Electric lighter. 
C. Fatcker, Apparatus for the periodic making and breaking of 
an electric circuit. 
Electric signalling syste ав and 
apparatus, 
R. GROTE avil M. V. Euy, trading as Foster & Co. Arc lampa, 
E. GunyoN Magney Mfg. Co., U.S.). Trolley pole controller.“ 


February 10, 1905. 

W. Хостнсатк and F. SOUTHGATE. 
brackets, &c. 

S. MARTIN and G. V. NTAVERT. 
insulating conductors. 

T. M. THomsex and G. О. ELLIS. Apparatus for distributing 
electric currents or producing electric pulsations. 
J. BEAVER and E. A. Сслкемохт. Cables. 
Вилстті. ‘Time clement maximum-current terminal device. 

G. MAJOR, E, C. Stevens and P. H. Stevens. Locks and switches 
for gates of electric lifts, 
W. FowLER, The construction of electric belts, bands or other 
wearing devices.“ 
Н. KEFAUVER and D. E. Keravver. Line distributors. 
applied for. June 27, 1904, date of application in U. S.)“ 
Protective devices for electric circuits, 
CHEVALIER and F. RecNatr. Automatic igniting devices for 
explosion motors, having a plurality of cylinders. 


urminzham. Pendants, 


Liverpool. Running and 


(Date 
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February 11, 1905. 

2,816 L. J. BEDFORD. St. Peter's. Automatic lubrication of trolley wheels. 

2,850 E. зом and W. H. WirsoN. Electrostatic watt and watt-hour 
meters. 

‚858 A. HERR and К. Diener. Multiple fusa-plugs.* 

2,864 SigwENS Bros. & Со. and C. F. JENKIN. Installations for controlling 
electrically-propelled trains.* 

2,871 C. O. Bastian апі G. Catvgert. Hermetically-enclosed arc lamps, 
known as vapour lamps, partly applicable to other electrical pur- 


poses. 
SPECIFICATIONS PUBLISHED. 


Note.—All specifications can be obtained at the uniform price of 8d. each. 


5,634 BowTHRONE. Switch point and frog.” 
6,030 Parker and ADAM. Telephone systems. 
6,104 J. C. FULLER, G. FULLER and F. J. Gorpon. Contact breakers. 
8,598 GRANGER. Electrically energised pendulum clocks. 
8,575 Benicke and WIESTERBECK. Electrical device for shifting type 
carriers on typewriters, type telegraphs and the like. 
9,103 Day (Fabrik Elektrischer Ziinder, G.m.b.H.). Electric ignition 
for miners’ safety lamps. 
9,577 Woop and McKzNzis & HOLLAND (LTD.). 
contact makers for railway signalling. 
9,744 GENERAL CoNTRACTS Co. and FLoop. 
bler switches. 
10,055 CALLENDER'S CABLE & Construction Co. and Warp. Supporta for 
cables, &c., suitable for use in mines. 
10,248 and 10,249 CAROLAN (G.E. Co., U. S.). Vapour electric apparatus. 
10,456 В.Т.-Н. Co. (G.E. Co., U. S.). Switches. 
10,551 Krizix. Arrangement of motors on electric vehicles. 
11,041 EcksrEIN & Мада. Automatic electric circuit-breakers. 
11,470 ATkINs. Electrodes of electrolytic apparatus and the like. 
11,851 VN RECKLINGHAUSEN. Apparatus for rectifying alternating electric 
currents. 
20.627 Возосет. Electrolytic manufacture of water jackets, casings and 
the like. (Date applied for, Feb. 10, 1904.) 
21,455 BRnowHE£AD. (American Bank Protection Co.) Electric time alarms. 
25,637 and 25,640 STONE. Space telegraphy. (Date applied for, Nov. 25, 1903.) 
26,922 Wegpon. Arc light electrodes. (Date applied for, Dec. 10, 1903.) 
27,209 HarLBERG. System of electrical distribution for railways. 
29,565 LAKE (Arcioni). Electrical measuring instruments. 


Electric treadles or 


Watertight covers for tum- 


COMPANIES’ MEETINGS AND REPORTS. 


— раро 


Indo-European Telegraph Go. (Ltd.) 


The thirty-cighth ordinary general meeting was held on Tuesday, under 
the presidency of Mr J. HERBERT TRITTON. 

The SECRETARY having read the notice calling the meeting and the 
auditors’ report, 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said: Before proceeding to the formal business of the meeting, there are 
a few remarks I desire to make. We all deeply regret the retirement 
from the board of our old friend, Mr. W. 8. Andrews, owing to failing 
health. He occupied for many years, not only in our Company, but in 
the telegraphic world at large, a very eminent position, and the reference 
to him in our report by no means overstates his colleagues' appreciation 
of his services and the Company's indebtedness to him. In his place, 
the Directors have elected Sir Francis Mowatt, till lately a distin- 
guished servant of the State. The report shows that agreements have 
been concluded by the Company with the Postmaster-General 
and the Director-General of German Telegraphs for the ‘leasing of 
wires in two cables between this country and Germany, and land 
wires between London and Lowestoft, Manchester and Liverpool. We 
therefore start the year 1905 with all our concessions and agreements 
finally extended. Last year you were informed that certain reductions 
in rates had been made. Some of these reductions have adversely 
affected the Company's receipts, but fortunately the improved 
trade with India has brought about a considerable increase in 
the Indian traffic, and this has, to a great extent, lessened this 
effect. The reduction in South Russian rates has caused a dimi. 
nution of receipts, though here also the traffic has shown a satis- 
factory increase. Large reductions have been made in the tariffs for 
messages exchanged with the Far East—China, Japan and the Philip. 
pines, &c., which would have materially affected our revenue from 
this source but for an increase of traffic, largely due, in my opinion, 
to telegraphic activity in connection with the troubles in the Far East. 

The prospects of receipts for the next financial year are, perhaps, not as 
satisfactory as we could wish (mainly owing to the reductions which are 
possible in the rates), although I do not think it is necessary to take a 
pessimistic view. I am glad to say that the working of our line during the 
past year has been eminently satisfactory. While upon this subject I 
should like to give you the benefit of a few statistics that have been 
placed in my hands by the Managing Director. Messages are carried, 
without any intermediate retransmission whatever, from one end to the 
other of our line to Teheran, a distance of, as near as may be, 4,000 
miles. The speed of working is between 30 and 40 words per minute, 
though there are 11 automatic relay transmissions before Teheran is 
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reached. The number of words transmitted shows, since 1899, nearly 
50 per cent. increase, the number of errors made a decrease of nearly 
70 per cent., and the average time of transit over our line a decrease 
of, say, 33 per cent. The number of the staff has, after some fluctuation, 
returned to the same figure as in 1899. We are now in a position to cope 
with much heavier traffics, and I am sure you will agree with me that this 
is a most satisfactory state of things. The credit for this marked improve- 
ment must be duly apportioned. The complete Wheatstone installation is 
due to the initiative skill and persevering energy of the Managing Director, 
Mr. T. W. Stratford-Andrews, well seconded by the staff, technical, main- 
tenance and operative. As an encouragement, and in appreciation of 
these facts, the Directors voted the sum of £4,200 by way of bonus 
to be divided amongst all the members of the staff. The last 
occasion on which a bonus was distributed was in the year 1894, just 
11 years ago. We feel sure that this will meet with your approval. 
The Company has had a good year, and we think it only fair to show the 
staff that the Company is not unmindful of the willingness and energy 
displayed by all the members on the shareholders’ behalf. 

I will now turn to the financial side of our undertaking, as shown by the 
accounte. The revenue shows a small increase, as also do the expenses, 
but this latter, you will observe, is caused by the bonus which has been 
paid to the staff. The maintenance charges, also, include a proportion of 
this bonus, the actual expenditure on the maintenance of the line being 
£22,900, a decrease of £3,500 as compared with last year. These charges 
are more or less uncertain, and this decrease may not be permanent. 
The proposed dividend, £14,875, and bonus, £17,000, absorb together 
£31,875. The Directors propose to add £15,000 to the equalisation of 
dividends fund (which will then amount to £46,292) and to hand over a 
further sum of £5,000 to the trustees of the retirement trust fund, 
carrying forward about £19,300. You will have noticed a paragraph 
in the report dealing with the interest on the reserve fund invest- 
ments. This interest has hitherto always been credited to the reserve 
fund year by year. The directors are of opinion that the reserve 
fund investments having now reached a figure equivalent to the capital 
of the Company, this interest. may be dealt with at their discretion, 
and they have decided, therefore, on this occasion, to recommend a 
special distribution to the shareholders from this source. The share. 
holders were informed at the last general meeting that the Russian 
section of the line would pass to the Russian Government at the end of 
1904. This section has become the property of the Russian Government 
under the Company's concession since Jan. 31, 1905, and will be 
formally handed over to representatives of that Government as soon 
as the necessary formalities are completed. As some misapprehen- 
sion seems to have arisen last year in this connection, I think it 
well to mention to the shareholders that under the concession, which 
continues until Jan. 31, 1925, the Company has the sole use of the same 
lines as hitherto, though they are now leased to us for the term of the 
concession, instead of being our actual property, the maintenance remain- 
ing in our hands as before. The transfer of this section of the line, from 
a financial point of view will, of course, be dealt with in the accounts for 
1905,and will involve the writing off of the cost of the Russian section of the 
line, which stands in the balance-sheet at £313,285. 58. 5d., against the 
reserve fund on the other side of £446,045. 17s., leaving over £130,000 
on this account. We are thus entering upon the prolonged concessionary 
period with our capital absolutely intact, and a list of investments which 
can stand the most rigorous criticism. I now move the adoption of the 
report and accounts. 

Sir W. R. BROOKE K.C.I.E., seconded the motion, which was carried 
unanimously, as were resolutions re-electing the retiring directors (Sir 
W. R. Brooke and Mr. L. Delbrück) and the auditors (Messrs. C. F. 
Kemp, Sons & Co.). A very hearty vote of thanks to the chairman and 
directors (to which, at the chairman's request, the staff was added) ter- 
minated the proceedings. 


AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.‘—Capital expenditure 
during 1904 amounted to £63,951. Os. 7d., traffic receipts amounted to 
£110,573. 12s. 10d., compared with £81,772. 15s. 8d. in 1903, and the 
total revenue to £112,429. 9s. 7d. Deducting all revenue expenses (in- 
cluding £12,234. 15s. 1d. for interest and other items) there is a balance 
profit of £20,275. 11s. 2d., added to £2,322. 19s. from previous account, 
making £28,598. 10s. 2d. available for distribution. The directors 
recommend that £7,500 be placed to reserve for depreciation and £18,000 
be applied to pay a dividend of 6 per cent. per annum, leaving 
£3,098. 10s. 2d. to be carried forward. The company's tramways system 
has been extended by the completion of a further 1:44 route miles, 
making the total length under operation 18:64 miles. A further exten- 
sion of 0:57 mile to be immediately construoted will complete the system. 
The company has been approached by local authorities in the vicinity of 
Auckland with a view to extensions. To meet increasing traffics 12 
additional passenger cars have been purchased, and an additional 600kw. 
set has been installed at the generating station, which now has a capacity 
of 1,525kw. 


BATH ELECTRIC TRAMWAYS (LI D.) — The directors’ report for 1904 
states that during the year the construction of the system originally con- 
templated was continued and on Aug. 1, 1904, the final section was 
opened for traffic. The order of 1903 authorised the Midland Bridge 
route, and this is still in course of construction. In November, 1904, 
powers were sought for the construction of two additional lines, one of 
which (about 1 mile 5 furlongs in length) was authorised. ‘The capital 
expenditure has reached £302,545. The traffic receipts for 1964 were 
£33,161. After charging operating and administration expenses there 
remains £11,251, from which is deducted interest on the preference 
dividend to Dec. 31, 1903, leaving £7,670, out of which the directors 
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recommend payment of the preference dividend for 1901, leaving to be 
carried forward £3,920. At the meeting on Wednesday Sir Vincent 
Caillard said that the total operating costs were 59:65 per cent. of groes 
revenue, апі in the current year these should be reduced under the 
excellent management of Mr. McCarter. Th»total car-mileage amounted 
to 900,250 miles, and 6,643,133 passengers had been carried during the 
year, equal to the entire population of Bath nearly 46 times over. Those 
figures showed that the company's system was a good and live one, and 
the traffic should be inereased on the completion of the Midland Bridge 
route and the construction of the authorised line to Newton St. Loe. 
The company were about to adopt a system of motor omnibuses to bring 
traftic to the tramways by penetrating into the country districts. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD) -An extraordinary 
meeting was held last week to approve an agrecment providiny for the 
electrification and operation by the company of the railway line from the 
City of Vancouver to Steveston, Lulu Island, t» increase the capital to 
£1,000,000 and to adopt new regulations. Мг. R. M. Horne-Vayne said 
the Vancouver power tunnel would be tinished within a weck, and the 
completion of the tunnel marked the successful termination of one of the 
finest electric installations ever contemplated. It also marked the moment 
when the power would be turned on to carry the whole of the company's 
load in the mainlands of British Columbia. The contract with the 
Canadian Pacitic Railway was really in the nature of a sale of power and 
had a very wide bearing on the future, as if it worked out successfully, as 
the directors anticipated, it would no doubt be brought into force over 
other parts of the Canadian Pacitic system. The resolutions sub mitted 
were unanimously agreed to. 


CALCUTTA ELECTRIC SUPPLY CORPN. LTD.) — The number of units 
sold during 1904 was 2,760,457, compared with 2,044,681 for the pre- 
ceding year, an increase of 35 per cent. (iross revenue from all sources 
amounted to £60,243, compared with 247.139, increase 277 per cent. 
Working costs (including provision for renewals) were £30,711, compared 
with £25,552, increase 20 per cent., and the net revenue £29,499. com. 
pared with £21,587, increase 364 per cent. At the end of the year 1.811 
houses and the equivalent of 163,853 8 c.p. lamps were connected, com- 
pared with 1.379 houses and 121,*73 lamps in 1903. Capital expenditure 
during year was £11,733, including machinery and tools £15.996, mains 
£14,163, meters £6,615 and electrical instruments £605. Total capital 
expenditure is £424,503. The amount set aside for renewals has been 
increased to £11,000. The available net protit, after deducting interim 
dividend, interest, &c., is £21,279. 9s. 10d., and the directors recommend 
a final dividend at the rate of 10 per cent. per annum for the half-year. 
making 8 per cent. for the year. £4,720 is carried forward. 


CITY OF BIRMINGHAM TRAMWAYS CO. (LTD) At the meeting ye.. 
terday (Thursday), the directors’ report stated that the revenue account, 
after providing £12,000 for interest and 12.083. 6з, 8d. for preference 
dividend, shows a surplus of £62,126. 2s. 4d., from which is deducted 
£2,104. 14s. for interim dividend on ordinary shares, leaving 
£60,321. 8s. 4d. The directors recommend a balance dividend on the 
ordinary shares at the rate of 5 per cent. and a bonus of 5 per cent. 
(making 10 per cent. for the year), the balance (£54,007. 6s. 4d.) b ing 
carried to reserve. Capital expenditure during the year amounted to 
£65,250. 3s. 5d. An agreement has been concluded with Birmingham 
Corporation for the sale of the company's lines in Balsall Heath district, 
the purchase to be completed in 1906. The company’s lines and depot 
in Aston Manor have been sold to that Corporation for £26,045. These 
lines will shortly be reconstructed for electric traction by the Corporation 
and will be worked by the company, under agreement, in conjunction with 
other tramways of the Corporation in the district. Handsworth District 
Council having declined the company’s proposal to submit the valuation 
of the company's steam tramway undertaking in their district to an 
arbitrator to be mutually agreed on, the Board of Trade appointed an 
arbitrator, and the price has been fixed at £11,705. This tramway will 
continue to be worked by the company until the end of 1906 under a 
lease from Handsworth Council. The directors are contemplating the 
substitution of motor omnibuses for horse-drawn vehicles and for open- 
ing up new roads, and have placed contracts for the supply of motor 
omnibuses. Three have already been put into service, and further 
deliveries are expected in time for the summer tratlic. 


COMPANIA ALEMANA TRANSATLANTICA DE ELECTRICIDAD. -- In the 
directors’ report for 1904 it is stated that, in addition to extending the 
existing electricity stations in Buenos Ayres, the company acquired during 
the year the station already leased to it, which was originally built for the 
Anglo- Argentine Tramways Co., at £350,000. The company has entered 
int» au agreement with the tramway company for the supply of all the 
electric power required for working its lines. The largely increased net 
profits allows for the payment of a dividend at the rate of S per cent., 
compared with 6 per cent. in 1903. 


GRAVESEND & NORTHFLEET ELECTRIC TRAMWAYS (LTD.)—The total 
revenue for 1904 amounted to £13,266. Is. 6d. After deducting expenses 
(including interest) the profit was £1,853. 5s. 5d. Adding £727. 11s. 1d. 
from previous account, and deducting preference dividend, the balance is 
£150. 16s. 6d , which is carried forward. The total capital expenditure to 
Dec. 31 was £120,310. 4s. 1d. 

LEAMINGTON & WARWICK ELECTRICAL CO. LTD.) — The cross receipts 
for 1904 were £6.242. Os. Sd. Deducting all revenue expenses. including 
repairs and maintenance and interest, there is a profit of 4 1.238. 11s. 7d. 
An interim dividend of 2 per cent. has been paid. and the directors recom- 
mend that £500 be now placed to depreciation and reserve, ant that a 
dividend at the rate of 3 per cent. be paid on the ordinary shares. making 
9 per cent. for year. Contracts for complete reconstruction and equip. 
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MELDRUM BROS. LTD.) — The protit for 1901, after allowing for depre. 
ciation, &., was £6,943, making with £2.60 from previous vear) £9,573. 
A further dividend is proposed on the ordinary shares of $ per cent., 
making ^ per cent. for the year. 

NORTH OF SCOTLAND ELECTRIC LIGHT & POWER CO. (LTD: At 
the meeting last week the directors’ report showed that the lamp соп. 
nections in Montrose had increased from 11,670 to 15,130 x c. p., and in 
Brechin from 7,359 to 12.081 8 с.р. Upto April 10 1.570 additional lamps 
had been applicd for in Montrose and 2.050 in Breshin, making a total 
for the two towns of 31,141 н cp. lamps. The result of the year's 
trading. including £460. 134 2d. from previous vear, shows a protit of 
£2,422. 4s. 9d. After paying interest (£1,605. 3s) a dividend of 23 per 
cent. was declared, leaving £433 9s. 64. to be curried forward. The 
chairman (Dr. Stone: announced that the Inverness works would be 
opened in a few davs. 


OSWESTRY ELECTRIC LIGHTING & POWER CO. LTD.) – \t the meeting 
on Tuesday it was reported that the available pront on the past year's work- 
ing was £539. A dividend of i per cent. was deelared. 

WEST COAST OF AMERICA TELEGRAPH CO. (LTD: The report of the 
directors for the year ended December Sist last shows gross ree apts 
112337. 63. 6d., against 435.707. 153. „d. in 1903. Working expenses 
were £25,118. 3. 2d , compared with £25,351 28.31. After providing 
46.500. for interest there remains 47.1190. 45. Id., to which is added 
41.097. 116. 3d. brought forward, making 48,516. is Fd. 26,000 has 
been placed to gencral and £1,750 to maintenance ships reserve, 
leaving £706. 145, 7d. to be carried forward. 


—— — — 
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NEW COMPANIES, MORTGAGES AND CHABGES. 
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NEW OOMPANIES. 


ADAMS MF. CO. LTD. 1.221) -K g. April 11, capital £110,000 in 
£l shares „00 preference), to carry on the business of electrical, 
mechanical and general engineers, brassfounders, metal workers, boiler 
makers, macuinists, electroptaters, . First directors, C. А. Ко, 
G. A. Mower, II. Norman. M I'. C. Watney and А. II. Adams, Reg. office, 
147, Queen Victoria.street, London, E C. 

D. W. DICKINSON (LTD.) (1.210. — kes April 12, capital £4,000 in 
£1 shares. to acquire business of an electrical engineer, Ac., carried on at 
Leeds by F. W. Dickinson. First directors, Г. W. Dickinson, F. Dickin. 
son and W. Balmforth. Reg. onice, 13 „, Hunsl t New road, Leeds. 

DUNDEE, BROUGHTY FERRY & DISTRICT TRAMWAYS CO. LTO.) 
(5,830). — Кер. in Ediaburzh on April t, capital £20 000 jn. £10 shares. to 
purchase or otherwise ac риге toa control of the statitoiy rights aud 
powers under the Dundee, Broushiv Ferry lustriet lraniways Order 
Confirmation Act, for the construction and working of tramways in the 
county of Forfar. to construct and maintsin any tramways or any railways 
in the United Kingdom or elsewhere, and to carry on any business in -idental 
or auxiliary thereto. First directors, D. W Wo brants and W. Brownlee, 

NATIONAL ELECTRICAL MANUFACTURERS ASSOC. (INS. 81.313 .— 
Reg April 1х. with 500 members, each liable for not more than Ll in event 
of winding up, to take over property of the National Electrical Manufac- 
turers’ Association, and to promote the interests of electrical manufac. 
turers and others dealing in or supplying electrie М goods in the United 
Kingdom. The word = Lii td "^ is omitted from the title by licence of 
the Board of Trade. The «subs ribers are F. Н. Nalder, H. Bevis, C. 8. 
Northcote, H. Oppenheimer, 0. H. Bishop, H. H. Berry, and L. M. 
Waterhouse. The manazerept is vested in à committee, the first mem- 
bers of which are H. Bevis, T. J. Grainzer, P. A. Lundberg, F II. 
Nalder, C. S. Northeote, H. Oppenhe mer, S. Patersen and W. Smith. 
Reg. оћс>. 5, Nidler-place, Holland-street, London, S.E. 


OLDBURY STEEL CONDUITS (LTD. (31.113..—1t g. Mar. 31, capital 
43.000 in £! shares, to carry on the business of manufacturers of and 
dealers in electrical conduit tubes, fittinzs and appliances iron, steel, 
brass, copper. metal and compos.tion tabe makers. eng neces, £m durs, 
steel converters. founders, егех, bolt and nut manufacturers, electrical 
engineers, electric light and power, telezscaphi and teb phone contractors, 
Ke. Rez office, Birchtield Lane, Oldbury, Worcestershire. 

BRITISH ELECTRICAL DEVICE CO. (LTD. (1501 .-- Rer. April 1, 
capital £500 in £1 shares, to cairy on the business of manufacturers of 
and dealers in eleetrie, hydraulic, pneumatic and steam engines, dvaamos, 
switchboards, switches, motors, batteries. boilers, cables, wires, telegraph 
or telephone instruments, We 

WANDSWORTH ELECTRICAL MFG. CO. (LID.) 51,501 Кер. April 17, 
capital £4,000 in £1 shares, to acquire business ot electrical manufacturers 
carried on by E. T. Davies, A. Reynolds, F. J. Ritchie, А. B. Smith, M. H. 
Galsworthy and S. S. Galsworthy, trading at Birmingham as the Wands- 
worth Electrical Mfg. Co., and to carry on the business of art metal 
worke:s, manufacturers of and dealers in all kinds of electrical fittings 
and accessories, electricians, engineers, suppliers of electricity, We. First 
directors E. T. Davies tchairman). A Reynolds, F J. Kitchie, M. H. 
Galswoithy and х. 5. Galsworthy dife directors! Reg. office, “. St Paul's- 
squaie, гш lain. 

MORTGAGES AND CHARGES 

CAMBRIDGE ELECTRIC SUPPLY СӘ LTD. —A memorandum of satis- 
faction in full of a debenture or charge, dated Jan. 1, 1204. securing not 
more than £20 000. has been tilcd. 

MANN. E3ERTON & CO. LTD. —Trust ded. dated Api ii 1, 1405, to 
secure £10,000 debentures, has been registered. Property charged — 


ment of the company’s tramways for electric working have been placed + freehold and leaseuold properties in Norwich. Ipswich. and company's 


and the work is being carried out. 


undertaking and property. including uncalled capital, Trustees, G. Г. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Line. | 

Aberdeen Corporation m 
e 00400000000! 004 000000000 өө»! 
yr Corporation... 000 200 000 060 
Barnsley 206000000000 005 000000000 
Barrow 000 % 088 оос цоо 000000 00600 
Bath Electric Trams, Ltd. 
Birkenhead 96090900609090000009*:* 
Birmingham 


*Birmingham & Mid.......... 
Blackburn Corporation......| 


Bournemouth А 
Bradford Corporation ...... | 
Brighton Corporation. 
Brisbane Tramways ...... 
Bristol Trams & Carriage... 
Buenos Ayres & Belgraro { 


Buenos AyresElec. Trams... 


Corporation 00%. | 


| 

way ese! 
Chatham & Dist. Lt. Rys.... 
*City of Birm'gh’m Tram Со. 
City & South London Bly.. 
Colchester C tion ... 


санои Corporation. . . 


Gravesend—Northfleet...... 
Gt. Northern & City Bly.... 
Greenock & Port Glasgow.. 


00000. 


Isle of Thanet Со... еы. 
Kidderminster & District... 


Maidstone Corporation... 
Manchester Corporaticn ... 
Mersey Railway 000000006 000060 
Merthyr оо. 000092:090000006€ eoeaes 
*Metropolitan Elec. Trams 
Middleton 


Musselburgh ........... ... 


Nelson Corporation ...... Pre 
Newcastle-on-Tyne Corp... : 
Newport (Mon.) 

Northampton Corporation. 
Oldham, Ashton & Hyde... 
Oldham Corporation. 
Perth (W. A.) Elec. Trams 
Peterborough .......... ere | 
triot. . . | 
Potteries jorporation.... 000 · | 
Roch Corporation ...... 
Rotherham Corporation ... 

Сева 


оао овеооо зоо 00606000 


6000066 *96969000900002 


Bheffield Corporation ...... 
Bouthampton Corporation 

Bouthend Corporation 
Bouthport Tramways ...... 
B. Staffordshire Trams. ... 


Stockport Corporation ... fi 


Bunderland Corporation ... 
Swansea Trams 90909€00€600920006 
Taunton Trams . 


COCs % ээ оосо» 


W 
Warrington Corporation... 
West Ham Corporation ... 
Weston-super-Mare ......... 
Wolverhampton Corpn. ... 
(Wolverhampton District... 
Worcester. e eee 
Wre 86e 0006000600 


zham. 
Vorkehire Woollen Di 


$ Plus 2 days. 


|» 
| » 21 


— 


April 22 
» 11 
39 
» 


14 


n 
ee 


14 


(a), These comparisons are with the cor responding period last year. 
Plus 8 days. 


E 3 AGGREGATE, 
© т Dec. 
(а) No. of Inc. or 
Sr Amount Dec. (a) 
— 2 cos wu M. 
1,18 - 97 47 , 61,876 |+ 6,60 
46 4 11] 35 | 2889 |+ 4 
951 E 10 49 | rh + ч 
158 15 f Ы 5 
9191 88 15 $880 |+ 476 
608 - 71 16 | 8875 + 82h 
865 57 1 3 1170 |+ 2242 
1,798 | + 369| 15 | 25,421 + 8,299 
462 — 94] 3 1995 |- 1,106 
587 | + 224 | 16 8547 |- 407 
187 — 110 25 8.507 
2,854 | 560 4 6.766 + 115 
904! - 171 43 : + 1,038 
992 + ив 4 2049 l- 98 
2.811 \ 
4,7 - 868! 11 | 49,880 I 1,178 
9.46 + 88 2 | 95,663 pos 
1,235 P 12 13. 2570 - 
1'867 + 302 в | 3,588 |+ 581 
825 + 7 43 1.025 E 78 
eee §2 ! ;9- eee 
885,748 | + &?2,890 | 16 '8642,586 |+ 76, 278 
CC 2,413 — 888 
6.216 - 322 | 16 113842 + 2,C03 
628 56 16 | 9,888 1+ 981 
5,710 | + 482| 15 | 80,857 |t 4,888 
2,525 - 28| 17 «9,696 - BIM 
1 Ж 19 à 
"47 | - 16 15 6479 |- 818 
184 вя 21 3 1M - 129 
184 5| 16 575 |+ 
81i | - 2221 
am4|- 102 |16 | 70,675 |+ 361 
ат в шш и 
801 + 47| 8 2459 |- 119 
89 + 641 15 | 12,96 — 954 
«xl Wm mm lm 
2 16 "770 
100 „ e 6 DNE. 
696 + 181 | 15 , 8,085 |+ 1,169 
Amr amis amc e 
1.2590 T 2| 3 4,063 |- 187 
2194 | + 168 8 6,843 | - 187 
11 — 12 2 £09 E 248 
47 4 21 738 ' 19495 - 284 
490 | + 68 39 8,40 — #78 
* 
' = 18 7 440 — 
КЧ шм ша т 
414 — 118 4 — B 
1,961 І | 16 | 29.850 . 
10461 | + 497, 15 | 149,907 |+ 6,238 
Ms ce eu = 
‚63 
% |+ anao jh a mem + бш 
108 ЖЕ 40 5,060 Б 
19,640 | + 940 8 | 86,768 |+ 1,574 
ffn drove 
+ ‚6:4 |- 4: 
2,020 t ти 15 | 29,1€8 + 12,820 
] 40.1 |+ #3 
%% . pe, se 
163 | + 87) 4 | ав |+ 39 
8,794 | + 241 16 | 56919 |+ 1,115 
Ета ир в 
4 8 ; + 
576 + 98! 15 1846 |- 33 
1638 + 461 4 6717 + 1,512 
14838 + 161! 16 23,124 |. 1,666 
14 -  18| 15 15588 |- 171 
256 -  87| 18 ^ 8,870 ,- 974 
901 + 15 | 24,875 + 430 
39 - n| 8 1.119 — 690 
81 — 12 15 | 732 |- 96 
$0 H 923 | 4 | 14579 + 218 
64 ＋ 18] 15 880 + 148 
4,028 + 69] 4 | 18,918 |- 720 
e1] - 26| 8 2879 '- 845 
$71 | - т | 8 122 — M 
958 33 | 715 8,487 '— 967 
680 + E 15 97:0 .- 7209 
340 + 0| 9| 186 - 89 
1,183 T 18 10 8,725 — 838 
486 | - 8 923 + 81 
1 ande es 578 
— 17 2.688 — 7 
889: | + 3| 16 5318 + 671 
703 + 98 | 93 2,158 — 54 
419 — 14] 16 7,181 241 
314 „% и 8 240 
1,177 + 48 8 3458 + 1, 6 
E. - 13 15 463 = 8 
+ 14 8 79:8 + B44 
„Ṽ EE. 
4 + €0 
TAE eae EAM. 
432 . 680 
+ Minus 8 days. 


** Fortnight. 
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Buxton, J.P., and J. J. D. Paul. Issue on April 1 of £2,500, and on 
April 3 of £1,000 debentures, part of above-mentioned series, charged on 
game property. 

SCOTTISH HOUSE-TO-HOUSE ELECTRICITY CO. (LTD.)—A mortgage or 
charge on company's undertaking and property, present and future, 
including uncalled capital, dated April 13, 1905, to secure £2,500, has 
been registered. Holders: County of London Electric Supply Co. 

YORKSHIRE ELECTRIC TRAMWAYS CONSTRUCTION SYND. (LTD. — 
A debenture dated March 24, 1905, to secure £50,000, has been registered. 
Property charged: Company's undertaking and property, present and 
future, including uncalled capital, subject to & debenture, dated July 22, 
1904, for securing £70,000, Holder: Н. 8. Leon. 


CITY NOTES. 
— — 

MEMORANDA (April 27).—Bank rate 23 per cent. (since March 9, 1905). 
Price of silver 26,0. per oz. Consols 908—904 for money, 908—904 
for account; 24 per cent. annuities 894—893. — Conrols Pay Day, May 4. 
Stocks and Shares Continuation Day, May 10; Ticket Day, May 11; Pay 
Days, April 28 and May 12; Mining Share Carry-over Day, May 9. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—The directors recom- 
mend (subject to audit) payment of the full 6 per cent. dividend on the 
preference shares for 1904, placing £7,000 to general reserve, £6,500 to 
depreciation reserve, and carrying forward £5,080. 

SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD).—The company 
reports having sold during the Lady Day quarter 2,457,880 units, realising 
£20,640, compared with 2,120,539 units, realising £18,600, for the corres- 
ponding quarter of 1904. 

STOCK BXCHANGE NOTICES.—The Stock Exchange committce have 
been asked to appoint special settling days in and grant quotations to 
scrip (fully and partly paid) for 2,000,000 5 per cent. consolidated first 
mortgage bonds of the Shawinigan Water & Power Co.; scrip (fully and 
partly paid) for £800,000 4 per cent. perpetual debenture stock of the 
Charing Cross, Euston & Hampstead Railway Co.; and scrip (fully and 
partly paid) for £1,200,000 4 per cent. perpetual debenture stock of the 
Great Northern, Piccadilly & Brompton Railway Co., and to grant quota- 
tions to a further issue of £70,000 5 per cent. debenture stock of the 
Electric Lighting & Traction Co. of Australia (Ltd.); в further issue of 
£94,900 4 per cent. first debentures of the Primitiva Gas «^ Electric 
Lighting Co. of Buenos Ayres (Ltd.); a further issue of £50,000 4 per 
cent. debenture stock of the Charing Cross (West Eud È City) Electricity 
Supply Со. (Ltd.) and 500,000 £1 fully-paid ordinary shares, 500,000 £1 
fully-paid 6 per cent. cumulative preference shares and 500,000 5 per cent. 
mortgage debentures of the Lisbon Electric Tramways (Ltd.). 


COLONIAL AND FOREIGN INVESTMENTS. - 
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"ШЕЯ" Price ёни | DIVI- | Business, 
<iq = NAME. Wed., 2 Ed | DEND '8 Davs TO 
B dg April 26. чын | DUE. | APRIL 23 
s | © б нм 
| ELECTRIC RAILWAYS "T High Low. 
s. d. est. est. 
5/0 tate Saree -8&$ 513 5, Ар, Oe By 8&7 
[| • T ye, X 
l 2,6 Do. 6% Cum. Pref. оооооо о —6 4 1 8 | ap 6 Б] 
it. 5 Auckland Elec. Trams 6% Deb. | 
ej) er eeoreeseesesreseeeesse | 105 —1(7 | 4 14 4 [^ ee v. 
1 | 6% | Baroelora Tramways Ord, ......... 12 —12} 2 6 2 - 19р) 12 
и 6 0 i Do. 47 Cum. е 2 0 60%, TEET 4—11 4 17 5 — © | ae 
8t d Do. 44У Deb. Stock (red.) ..... | 96 —100 : 410 0 — | e | ee 
tot 6 Do. 6 per Cent. Debs. 62 6 606 99 —102 4 18 1 oo oe ee 
t| -- | Brisbane Electric Trams. In 1-H | | 
5 3 Do. 5 Cent. ‚ Pref. ..... 841—444 5 17 8 - END 
st, 1$% | Do. t Cent. Db. Prov. Cte ; 94 —98 | 4 11 10 os MP 
Bt | 0X lum E ; 
Def. „„ 104 —107 5 12 2 ею [E е 
St. 5 Do. Pref. Ord. Stock. wee) 100 —1(3 | 4 17 2 a S ME 
1 3 Do. 6% Oum. Perp. Pref.‘......| 1(j—-10) 418 0 — a 
1 3 1 Do. per Cent. Ist Mort. Dbs.|.032—1C€67 4 7 9 à T TN 
to T a snoouver Роне реж i M. | : a : 25 ‘i Е; 
uenos Ayres 0 — = u Py 
% t Do. 6per Cent." A" Om. Frei 6044: 5 3 6| = | bos 
1 8% t Do. " AE EA $0000000000900009 bi —5 3 5 9 1 ео ae ae 
Bt. 6% Do. 6 Cent. Debs. *6«00009099 107 —109 | 4 11 8 an ee ee 
St. 5% Do. 6% 2nd Deb. Stock Prov 
| e »0«90000050-9200 00909909» 000600902*«* | Ws —1(6 4 16 8 =» 
st. 6% Buenos Ayres Elec. Trams (1901) 
Б Ltd. €099060909900*0009090000090609200009500090*902 | 97 —99 i 6 1 0 ee ee ve 
y 5/0 Calcutta Tramways „ bi- t] 114 2 = 85. EA 
10 Do. 44% 1st De „Stock (red.).. 106 —108 4 8 4 ^ a е: 
0 Ca o Tram Shares. II—I] 4119 — 1714 
St. 5X Colombo Trams & Lig. 5 iat HI! | 
( Deb. (red) .. ....................-.... 108 —105 | 417 2 2x T 
в: 5X | Madras Elec. Trams 5% Deb. бєк. 101 —108 417 3|Ja,Jul| .. | X 
a; 54 | Montreal St. Ry. 8t'g 6% Mort 
Debs. (1908) ..................| 101 10 | 4 16 8/ m » 
106 a Do. Sterling 44% Debs. (1989).. 168 —106 | 469/ . 
St. 6 Perth (W. A.) Elec. Trams. Ist Mt. | 
А Deb. Stk. 66 2 2 2 „ „ „v„e6 6 ee aes: 106 —108 4 13 6 ee 166 і е 
| ELECTRICITY SUPPLY. | | | 
8/0 | Calcutta Electric Supply Ord. .., 6583-9 311 4 = 9 
% | leo. Ltg. & Trac. Co. of Aust. E 
6X Cum. Pref, ................ 21—11 T vs | 
St. 5% Do. 5% ређа. ................ 86 —91 6 911 “> 
ic] . | Havana Electricity Co. Shares | 9—0. Е 
1 oorlie Elec. Power & Ltg. 
Cum. Pret 0900090920 09:060000009 аә» 1i-1 ee ap * 
1 437 Royal ^ Montreal 44% lai 18-14 ee as oe 
Elec., Mon 8 
100 Mort. Ded. eie: 101-104 |4 6 7 Ap, Oct 


JC ³¹—̃A ⅛ĩͤ d t y :: pli ВЕ 
* In calculat pg the yield, allowance has been made for accrued interest but no 
for redemption, ¢ Ex Dividend. 
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- BLECTRICAL COMPANIES’ SHARE LIST. 
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IN view of the great interest, both theoretical and practical, 
attaching to HEUSLER's discovery of magnetic alloys of non- 
magnetic materials, it is strange that so little work has been 
done on the same subject since. the announcement of that 
remarkable discovery in 1903. If we except the work of Dr. 
HEUSLER’s collaborators—STARCK, HAUPT and RicHARZ—no 
further data have been added except by AUSTIN in Germany, 
HADFIELD in England, and, quite lately, E. GuMLICH at the 
Reichsanstalt. Of this last work we publish an abstract in 
to-day's issue. It will be seen that the properties of these 
alloys of copper, aluminium, manganese and lead show them 
to be distinctly superior in magnetic qualities to nickel 
and cobalt, and are nearly equivalent to low-grade irons and 
steels in some of the alloys. Apart from the incalculable theo- 
retical importance of this fact, it implies, as we recently 
pointed out, (April 14th), the possibility of discovering an 


Prick SixPENCE (бов: 
Abroad 94., or 18 cents, or 900., or 8On/. 


alloy of greater permeability than iron, and so reducing 
the weight and increasing the efficiency of electromagnetic 
machinery. The paramagnetic metals have always been oon- 
spicuous for the extreme complexity of their spectra. Per- 
haps it would not be too rash to suggest that they are in 
reality alloys whose constituents we have not been able to 
separate and identify. The changing valency of iron would 
lend some colour to this view. When its spectrum has been 
fully analysed into series, with the help of the Zeeman effect, 
we may find ourselves appreciably nearer an answer to this 
question. Meanwhile, we may hazard a guess that complexity 
of constitution increases the facility of orientation of the 
amperian currents constituted by the revolving electrons, just 
as the complexity or polymerisation of structure, brought 
about by low temperatures, facilitates the motion of the free 
electrons and increases the conductivity of the metal. 
INSULATING varnishes are nowadays expected to fulfil more 
than the one condition for which they were originally intended. 
Besides insulating the copper conductor, they are required to 
withstand high temperatures for lengthy periods without 
deterioration, and lately the additional qualification of good 
heat conduction and radiation has been imposed upon them. 
These are the three chief properties demanded of good 
varnishes at present. That the condition as to insulation 
resistance and disruptive strength is attained to a high degree 
in some varnishes on the market was quite recently proved by 
Mr. E. Н. RAYNER in his Institution Paper (Zhe Electrician, 
Vol. LIV., pp. 884 and 958). Regarding the second qualifica- 
tion, it was mentioned by Мг. Е. S. RUSSELL in the ensuing 
discussion, that a coil, treated with a certain varnish, had been 
run at temperatures up to 240°C. for a considerable time and 
that, after this severe test, the mechanical and electrical 
properties of the varnish had, if anything, improved. The 
idea of making varnishes also good conductors and good 
radiators of heat is, as has been already said, of more recent 
date, but not quite so recent as many think. Mr. H. W, 
TURNER dwells upon this point in an interesting communica- 
tion in our Correspondence columns to-day and also gives 
some curves and figures which show how much the tempera- 
ture may be reduced in an actual case by substituting double 
cotton-covered wire treated with *'electro-enamel" for wire 
insulated with asbestos and cotton. The significant fact is 
brought to light by the curves, that the outside temperature 
of the former coil, as measured by a thermometer, may 
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remain for a long time the higher of the two notwith- 
standing the fact that its average temperature (as determined 


from resistance measurements), is lower. 


remembered in practice. 


— —— 


Mr. TURNER'S results corroborate Mr. RUSSELL's remarks, 
quoted above, with regard to the heat-resisting qualities of 
good varnishes. It is not everybody who desires to run his 
coils at temperatures well over 200?C., however, and for this 
reason it might have been of some value if Mr. TURNER had 
plotted some curves for more moderate temperatures also. It 
is a popular idea that varnishes which conduct heat well do so 
at the expense of their electrical qualities, and a couple of 
figures giving the insulation resistance and disruptive strength 
of the electro-enamel used would have added to the value of 
Mr. TURNER’S communication. Some information on this 
point and many others was contained in an excellent article 
on heat conduction and radiation of insulating varnishes by 
Mr. J. C. DorPH in our last issue. Nobody has yet given a 
recipe for the varnish but perhaps, we can hardly expect the 
makers of it to disclose its precise composition. 


— — 


Pror. THOMPSON'S article on a quick method for the har- 
monic analysis of such periodic curves as are afforded by 
alternators should be made a note of by those who are likely 
to have occasion to perform such an analysis. The schedule 
given by Prof. Тномгѕом could very easily be committed to 
memory, and thereafter pencil and paper is all that is neces- 
sary. Readers familiar with the older arithmetical methods 
of analysis—methods which depended, it will be remembered, 
on Prof. PERRY'S notion of taking the requisite sine and 
cosine integrals by multiplying ordinates and adding—will find 
that there is nothing new in principle to learn if they elect to 
make use of the present process, the superiority of which lies 
solely in an arrangement of the work leading to a surprisingly 
great economising of labour. At the same time it follows, 
of course, that in respect of accuracy the present method has 
exactly the same limitations as the older methods. In this 
method, again, the unimportant harmonics cause just as 
much arithmetical trouble as the principal ones. Moreover, 
you cannot tell from the arithmetic whether you have gone 
high enough. An operation of the planimeter kind would 
seem necessary for the automatic detection of important high 
harmonics. Perhaps, in most practical cases, if isolated 
high harmonics of big amplitude existed, the eye would be 
sufficiently appealed to by the presence of ripples on the 
curve to ensure the pushing of the arithmetic far enough. 


EE 


Mr. WALTER's short article on the effect of electrical 
oscillations on the processes of magnetisation voices most 
opportunely a general regret that the scientific basis of Mr. 
MARCONI'S “detector magneticum " is not yet well under- 
stood. A number of investigators have tackled the problem, 
but appear to have reached conflicting conclusions ; so that the 


Mere measurementa 
by thermometer are thus not sufficient for gauging the true 
comparative values, from a thermal point of view, of different 
insulating materials. This is a point which is not always 


whole matter rests at present in a somewhat confused con- 
dition. The confusion has arisen largely from loose usage of 
the word hysteresis, As Mr. WALTER explains fully, it is 
very necessary to distinguish, in the theory of this instrument, 
between the lagging of the flux behind the force and the 
energy dissipation which accompanies the lagging during any 
series of magnetic changes. Some observers, concentrating 
their attention on the lag, have decided that the hysteresis is 
diminished; others, looking at the energy loes, have found the 
hysteresis increased. But besides this kind of confusion, there 
is, of course, that which arises out of the fact that different 
samples of iron may have magnetic properties so different that 


independent observers may, here again, occasionally find 
themselves at variance. 


MR. WALTER puts forward good reasons for considering 
separately the effect of oscillations on the hysteresis lag in a 
field whose direction is changing and that in a field whose 
strength merely is varying. This is advisable at present, 
though on the molecular theory it would seem that there is 
no ultimate essential difference between the two cases. The 
molecular theory indicates that electrical oscillations produee 


a kind of jangling in the existing aggregates oí molecules, 


which momentarily permita the external magnetic field to 
exert its full effect in rearrangimg the group. If this is the 
whole truth, it implies that in both cases —in rotating as well 


as in alternating fields—the effect of Hertzian oscillations is 


to annul the hysteresis lag; with the result that, where the 
field is increasing the oscillations assist magnetisation, and 
where it is decreasing they assist demagnetisation. 


——— —u— 


But perhaps this theory is deceptively simple. It is worth 
while recalling here that in one of the earliest announcements 
of his discovery Mr. MARCONI spoke of the time-lag which is 
known to occur between the application of a field and the rise 
of the induction to its maximum. It is true that in speaking 
thus he appears to have been labouring under a not uncommon 


beginners' error and to have confused time-lag with hysteresis ; 


but the possibility of oscillations having some effect on this 
time-lag ought to be kept in view by experimenters on these 


detectors. 


——— 


A SITUATION, humorous or otherwise, according to the idea 
of the party by whom it is viewed, has arisen at Torquay. 
When the Dolter Electric Traction Co. applied, last year, for 
Parliamentary powers to construct tramways in Torquay the 
Corporation of that town stipulated, as the price of its consent, 
that the Company should purchase electrical energy from the 
municipal electricity works. The Company obtained its powers 
and the Corporation took steps to increase its plant capacity. 
It appears that the old station was already over-loaded, and 
in January last a Local Government Board inquiry was 
held into an application by the Corporation for permission 
to borrow £42,200 for the erection of a new generating 
station. The Inspector remarked that if the old works were 
superseded an outstanding debt of between £8,000 and £9,000 
would have to be deducted from the £42,200 applied for, for 
this debt should be placed to revenue account. Subsequently 
a poll of the ratepayers was taken and resulted in a large 
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majority against the proposal to erect new electricity works. 
The Local Government Board also requested the Council to 
reconsider its proposals, and intimated that, if the scheme 
were allowed to proceed, the outstanding debt on the old 
works would have to be provided out of the current rates for 
the year. Two days after this letter was received, the Dolter 
Company wrote to say that they were pushing on their work 
with all speed, and would require a supply of current in 
August. Moreover, they stated that, under the provisions of 
their Act, they would hold the Corporation liable for any loss 
sustained after the lines were laid. 
— M 

THESE matters were discussed at a recent Council meeting, 
and it was then decided to defer consideration of them, in the 
meantime obtaining counsel's opinion as to the legal position 
of the Corporation in regard to carrying out their contract 
with the Dolter Company, in the event of the application to 
the Local Government Beard being refused. Thus the position 
is, that, with an already over-feaded generating station and 
without the wherewithal to erect a new one, the Corporation 
has to find some means of supplying electrical emergy to the 
Dolter Company by August. Of course it is possible that the 
Local Government Board may give way in time, failing which 
it might be possible for the Corporation to come to some 
arrangement with the Company whereby the latter could erect 
temporary plant, but even this suggestion was rejected by the 
Council. Unfortunately, too, this latter course would only 
prove a partial solution of the difficulty, as it is said that the 
lighting and power load is growing to such an extent as to 
render the acquisition of additional generating plant imperative. 
It was suggested by the Town Clerk, at the Local Govern- 


ment Board inquiry, that the new works should be proceeded | 


with at once, and that steps should be taken with a view to 
obtaining a Provisional Order for the amendment of the 
Torquay Electric Lighting Order, 1891, and to get extraordinary 
borrowing powers with regard to a probable deficit. In any 
case, the situation is an interesting one, and is a warning to 
those who embark in trading ventures (whether the traders be 
municipalities or companies) to ascertain at least that a hen 
will be available to sit on the superior eggs they have 
bargained for before they sell their prospective chickens. 


— d) 


ALTHOUGH the single-phase Stubaital.railway, of. which a | 


description appears elsewhere this week, is in character little 
more than a tramway, it deserves attention for several reasons. 
It traverses a poorly-populated agricultural district, so that the 
railway has to rely chiefly for its earnings on the tourist traffic, 
which continues only for a few months every year. Under such 
adverse conditions the question of first cost became of para- 
mount importance. Continuous-current traction with three- 
phase generation and high-tension transmission to sub-stations 


along the line, and ordinary steam-traction were both con- 


sidered, but rejected for economic reasons. Single-phase 
traction by that time had shown itself to be possible, and 
as it was estimated to be cheaper to instal than the alter- 
native electrical system, and more economical in working 
than steam traction, it was adopted. The railway in 
question, some 11 miles long, was constructed in about 


15 months, and was opened to the public last August. 
The technical particulars of the permanent way, the over- 
head construction and the cars are fully set forth in the 
article, and deserve close study. The average consumption 
of energy per ton-mile, including all losses in the trolley wires 
and part of the transmission line, is given as 113 watt-hours. 
Considering the severe grades, sharp curves and small trains, 
this figure does not seem excessive, although it is large com- 
pared with the 71 watt-hours per ton-mile observed by Messrs. 
M. Novi and A. DONATI in connection with the Valtellina 
three-phase railway. But the two cases are not on all fours, 
and the difference in the figures quoted may be due to the 
difference in size of the railways rather than the number of 
phases employed. 


— — 


Ir is gratifying to observe that a definite movement is on 
foot to bring about an amalgamation of some of the numerous 
tramways' associations. When commenting on the proceedings 
of the Association of Tramway and Light Railway officials last 
year, we pointed out that there were far too many institutions 
of this kind, and strongly recommended that the existing 
associations should join forces. 


German Cable Enterprise in Turkey.—It is announced in 
a Reuter telegram from Constantinople that the convention 
with the German East European T Co. for laying the 
Kustenji-Constantinople cable has been signed. 


Society of Arts.—T wo Cantor lectures on The Uses of 
Electricity in Mines " will be delivered by Mr. H. W. Raven- 
shaw on May 15th and 22nd, at 8 p.m. On May 24th, at 
8 p.m., Mr. Killingworth Hedges will deliver a lecture on 
* Modern Lightning Conductors." 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Cayenne —Pinheiros ..... ... Aug. 13, 1902 .. — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 . — 
Tarifa—Tangier ............ Jan. 18, 1904 — 
Jamaica — Colon ............ Jan. 10, 1905 — 
Fort de France—Paramaribo April 2, 1905 — 
Maranham—Ceara .......... April 6, 1905 — 
Bathurst—Bissao .......... April 22, 1905 — 
Bonny—Duana ............ April 25, 1905 April 27, 1905 


CapeHaitien—MolefRt.Nicholas April 28, 1905 
* Proceedings " of the Royal Society. We have received 
the first copies of a new series of the Proceedings. They are 
now divided into two sections, called Series A.: Mathematical 
and Physical Sciences, and Series B: Biological Sciences. 
They are thus united with the Philos phical Transactions, 
whi h will, however, remain a separate. publication. he type 
anıl раче are larger in the new volumes, and there should be 
le-8 necessit. now to reduce important Papers to “abstracts.” 
That the two departments are called “series” is a little 
ambiguous. Why поё sections! 
Tramway Speed Limits.—The current issue of the Tramways 


and Light Railways Association Circular contains the conclusion 


of the correspondence with the Board of Trade on the question 
of tramway speed limits. An abstract of the earlier corre- 
5 was given in our issues for December 16, 1904, and 

ebruary 3rd last. The Board of Trade, apparently assuming 
that no reply was necessary to the last communication from 
the association, ignored it. The secretary of the association 
has again written to the Board, urging that where any tram- 
way company or municipality ask for an increased speed limit, 
the Board should not refuse the request, except on the written 
report of a responsible officer, after a local inquiry, that such 
increase would be inconsistent with the public safety. In reply 
to this second letter, the association has been informed that 
the Board of Trade have nothing to add to their last communi- 
cation on the subject. 
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Mr. J. C. Lamb's Retirement.— The following is a transla- 
tion of a note which appears in the Circular, dated Berne, 
Ist instant, of the International Bureau of Telegraph Admini— 
вігайопѕ :— Мг. J. C. Lamb, Second Secretary of the Post 
Office of Great Britain and Ireland and President of the 1903 
International Telegraph Conference, who retires with a pension 
on June 3rd next, after more than 10 years' service in the 
Department, makes his cordial adieux to his colleagues of the 
Government Administrations and private companies, and 
expresses to them his deep thanks for the courtesy and good- 
will which they have unceasingly shown liim and the memory 
of which he will always cherish. 


Rating of Tramways.—The Council of the Tramways and 
Light Railways Association has been in communication with 
the Local Government Board on the question of the rating of 
tramways. The points placed before the President of that 
Department were—(1) That the present system isunsatisfactory. 
(2) That the Railway Commission would not be a suitable 
tribunal of appeal in the case of tramways. (3) That the best 
appellate tribunal would be an official, appointed for the pur- 
pose, possessing special knowledge of tramway and electrical 
undertakings. It was also suggested that, in view of the 
probable introduction of a bill next session, a small deputation 
should wait upon the President of the Board of Trade. Mr. 
Walter Long, in reply, has stated that he does not think it 
necessary to trouble a deputation to attend as suggested, but 
that he will be happy to give consideration to anv further repre- 
sentations which the ‘Tramways and Light Railways Associa- 
tion may submit. The correspondence appears in the March 
circular of the Association. 


Incorporated Municipal Electrical Association. — The 
Council of the Incorporated Municipal ‘Electrical Association 
has circularised all assistant electrical engineers in municipal 
employ with regard to an extension of the scope of the Axsocia- 
tion in their behalf. This circular points out that it is felt that 
associate members and associates are at some disadvantage as 
compared with members in regard to attendance at the annual 
convention, it being impossible for an assistant to be absent at 
the same time as his chief. The Council being desirous of 
removing this difficulty and of enlarging the scope of the 
Association, has under consideration a scheme for holding 
either a second convention or quarterly provincial meetings 
each year, specially for those whe are at present prevented from 
attending the annual gathering. In order to see to what 
extent the proposal is likely to meet with support the following 
questions are put :— | | 

1. Are you in favour of a second annual convention to be held specially 
for those unable to attend the first? 

2. Should such second convention be held at a fixed centre, say 
London, or in whatever district the first is held? 

3. Would you attend such meetings when possible ? 

4. As an alternative it is suggested tnat Council meetings be held, say 
four times a year, in diff rent provincial centres, and on each occasion a 
day be given to reading of Papers by associate members and associates, 
and visits to works in the district. Would you attend such meetings 
held in your district and be prepared to support this suggestion ? 

5. If not already affiliated with the Association, will you join it if pro- 
vision is made for a second convention or provincial meetings ? 

6. Other observations and ruggestions ? 


Wireless Telegraphy in. Trinidad.—An interesting and 
instructive lecture on wireless telegraphy was delivered at 
Port of Spain, Trinidad, on April 15th by Mr. C. C. Monckton, 
Government electrical engineer and inspector to the Island 
of Trinidad. In the presence of a large aud distinguished 
audience Mr. Monckton mentioned the fact that Trinidad was 
the first Crown Colony to undertake the erection of wireless 
telegraph stations. The system employed is that known as 
the Lodge-Muirhead system and was devised by Sir Oliver 
Lodge in conjunction with Dr. Muirhead. In dealing with 
the history of Hertzian wave telegraphy, Mr. Monckton 
referred to the work of Clerk Maxwell and Hertz. He then 
explained the connection between electromagnetic and light 
waves and succeeded in exchanging messages by wireless tele- 
graphy with a ship in the harbour. With reference to the 
future of the science, he thought it would be suitable for 
a few well-defined purposes, such as, communicating between 
ships and shore; intercommunication between places where it 
would not pay to have cables; or, in some cases, to duplicate 
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cables. Except for climatic conditions, the West Indies was a 
most suitable group of islands for Hertzian telegraphy. Just 
before and at the commencement of the rains, however, there 
were serious atmospheric disturbances, and he had been 
troubled with them lately, especially in the afternoons. There 
was no system in existence which overcame this difficulty. 

Royal Institution. The annual meeting of the members of 
the Royal Institution was held on May Ist, the Duke of 
Northumberland, K.G., President, in the chair. The annual 
report of the Committee of Visitors for the year 1904, testifiy- 
ing to the continued prosperity and efficient. management of 
the Institution, was read and adopted, and the report on the 
Davy-Faraday Research Laboratory of the Royal ustitution. 
which accompanied it, was also read. Seventy-one new 
members were elected in 1904. Sixty-three lectures and 19 
evening discourses were delivered in 1904. The books and 
pamphlets presented in 190 amounted to about 267 volumes, 
making with 721 volumes (ineludinz periodicals bound) pur- 
chased by the managers, а total of 955 volumes added to the 
library in the year. Thanks were voted to the president, 
treasurer and the hon. secretary, to the committees of Managers 
and Visitors, and to the professors, for their valuable services 
to the Institution during the past year. The following gen- 
tlemen were unanimously c.ected as otlicera for the ensuing 
year : 

President : The Duke of Northumberland. Treasurer : Sir James 
Crichton-Browne. Secretary Sir William Crookes. AUA Sir W. 
de W. Abney, Lord Alverstone, Mr. H. E Armstrong, Mr. Shelford Bid- 
well, Sir Alexander Binnie. Sir Н. B Buckley, the Right Hon. C. 8. 
Dickson, Mr. F. Elgar, Mr. M. Horner, Pr. Ludwig Mond, Sir Andrew 
Noble, Bart., the Earl of Rosse, Sie T. H. Sanderson. Mr. Alexander 
Siemens, and Prof. Silvanus P. Thompson. Visitors: Dr. W. A. Brailey, 
Dr. J. M. Bruce, Sir J G. Craggs, Dr. J. M. Davidson, Mr. Francis Fox, 
Mr. R. K. Gray, Lord (ireenock, Mr. C. E Groves, Mr. A. Kirkman Loyd, 
M.P., Sir Philip Magnus, Messrs. Carl E. Melchers, Emile R. Merton, 
G. J. Stoney, John J. Vezey, and G. P. Willoughby. 

Liability of Tramway Owners for Accidents. — Тһе Tram- 
ways and Light Railways Association recently circularised all 
the tramway undertakings in the United Kingdom and the 
Channel Islands with regard to the steps taken to limit the 
liability in case of accident to passengers. The number of replies 
received was 131, which showed that 107 undertakings have 
taken no steps towards limiting their liability. Eight under- 
takings are protected by Third Party Insurance, whilst the re- 
maining 16 have adopted a system of limitation of liability in 
some form or other. This number is made up of 10 companies 
and six local authorities. The earliest date at which the system 
was introduced was in 1902 upon the lines of the Kidder- 
minster and Stourport Electric Tramways Co. In all cases 
the liability is limited to £25 for any single claim, and in 
most cases it is stated on the tickets that the limitation is in 
consequence of the fares being lower than the statutory fares 
authorised, If any passenger objects to this condition he 
may ask for a ticket at the full statutory fare. As a matter 
of fact this has only been done once. Four local authorities 
and one company, however, have no such arrangement with 
regard to the fares, the passenger having no option but to 
accept the condition. With regard to the etfect of this 
limitation of liability upon the number of claims and the 
amount paid, only the Dublin and Lucan Electric Railway 
and the Huddersfield Corporation give a positive answer to the 
effect that it has lessened both the number of claims and the 
amounts paid, all the other replies being indetinite owing to 
the claims for accidents being so extremely rare. Р 

Electricity as an Aid to Plant Growth.—This week's Fruit- 
Grover and Market. (/ardener contains an interesting letter 
from a correspondent in Dublin with regard to the application 
of electricity in horticulture in accordance with the methods 
described in Prof. Lemström's book reviewed in The Electricitn 
last August. A home-made influence machine is employed, 
which is a combination of the Wimshurst and Pidgeon machines, 
and this, though working in an unheated shed with broken 
windows, never fails to excite even during heavy rain outside. 
The machine has two 12in. plates running at about 300 to 
400 revs. per min. A network of wires has been erected: 
covering 1,500 sq. yds. of an experimental plot out of doors, 
and also in four 100ft. and three 150ft. greenhouses, and the 
spark obtained in ordinary working at the terminals of the 
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machine is 2 mm. to 3mm. in daytime and from I. mm. down- 
wards at night. The damp air of the cücumber house brings 


down the length appreciably. The letter continues :— 

At the time of writing appearances point to all Prof. Lemstrom’s con- 
clusions being fully borne out. Most of the outside wires are, of course, 
on crops which have only just begun to move—strawberries, beans, peas 
and onions (last two not long sown). А small patch of cabbages was 
divided into two halves last December, the experimental half being com- 
posed of smaller plants than the control (as it happened). The advantage 
now rests with the experimental portion, but, unfortunately, the control 
half plants are inclined to run to seed, so that it will be impossible to 
assert anything positively, except that the electricity does not tend to make 
the plants run to seed. Т И 

а tomato houses an increase growth in the electrified houses is 
visible. 

bloom, in the next two (non-electrified) only 25. The electrified houses 
were planted out one day earlier than the others, but the current war not 
applied immediately. The same variety is planted in all the houses, and 
all other conditions are equal. d | 


In the cucumber houses, however, the greatest apparent differ- of tal 
| | engines using highly superheated steam, but they knew perfectly well that 


ence is to be seen. These cucumber houses were connected up 
to the electrical system about a week after the cucumbers were 
planted, and the current has been on for 14 days for a total of 


100 hours. The difference between the results of these two | flashin 
houses and one in which no curgent,was applied is said to have | Viscosity, flash point, Kc, 


been striking, the plants in the former seeming much stronger. 


and to be fruiting more heavily. It is also suggested that 
possibly Lodge's system for fog dispelling would be more suit- 
able for the purpose of these experiments than the current at 
lower pressure. Ез 


Glasgow Local Section.— The Committee of the Glasgow 
Local Section has nominated the following committee for the 
session 1905-6. Other nominations have been received, how- 
ever, and a ballot will take place at the meeting on Tuesday 
next. Members of the Glasgow Local Section may obtain 
copies of the balloting list from Mr. E. G, Tidd, local hon. sec. 

Chairman: Mr. J. M. M. Munro. Vice-Chairman: Mr. F. A. New- 
ington. Secretary and. Treasurer: Mr. E. George Tidd. Other Members 
of the Committee: Mr. W. W. Lackie, Mr. E. T. Goslin, Mr. J. K. Stothert, 
Mr. J. Macfee, Mr. Sam Mavor, Mr. A. W. Stewart, Mr. A. Blackwood 
Murray, Mr. W. Stevenson, Mr. James Lowson. 


The other nominations are, Chairman: Prof. Е. G. Baily 
Vice-Chairman: Sam Mavor. These nominations have been 
made by Mr. H. B. Maxwell and Mr. G. F. St. Clair Harden, 
who propose that Mr. J. M. M. Munro and Mr. F. A. Newington, 
the Committee's nominations for chairman and vice- chairman, 
should be ordinary members of the new Committee. The 
annual report of the Committee states that the membership 
is now 211, four more'than last year. Nineteen new members 
were added during the year, but there have been 15 resigna- 
tions. The resignations include several members who have 
rendered great service to the local section, and the Committee 
specially regret the loss of Mr. W. A. Chamen, who is leaving 
Glasgow to take up an appointment with Messrs. Bramwell & 
Harris in London. The report further points out that the 
interest manifested in the Papers and discussions has been 
greater and more sustained than in any previous session, the 
attendance at three of the meetings being over 100, Attention 
is drawn to the fact, however, that there are still à number of 
electrical men in the district, many of whom attend the mect- 
ings as visitors, although they are eligible for election to one 
or other class of the membership. The Papers submitted have 
been, perhaps, below the average in number, but they have 
been of a very high standard, and the Publishing Committee 
of the Institution in London has accepted the following for 
publication, besides the chairman's address :—‘ Armature 
Reaction in Alternators,” by Dr. Henderson ; “ Street Light- 
ing by Electric Are Lamps,” by Н. B. Maxwell; and 
“ Earthing," by W. W. Lackie. 


Friction as Affected by Lubrication.—A Paper on this 
subject. was read before the Tramways and Light Railways 
Association on Friday: last at the. Society of Arts -by 
Mr. W. F. Parish, jun. In his opening remarks, the author 
gave a brief outline of the history of petroleum, and defined 
the “organic” and “ inorganic” theories of its origin. After 
describing the method of refining, he said that a lubri- 
cating oil intended for a certain class of work should have 
certain characteristics such as gravity, viscosity, fire test, &c. 
These properties did not indicate the lubricating value of the 


On March 28th in the two electritied houses, 122 plants were in 


oi. To know what value to attach to these various chemical 
tests, knowledge was required of the crude oil and of the entire 
method of distillation and subsequent handling, with a wide 
experience of that particular lubricant under actual work. 
It was possible to duplicate exactly a fine lubricating oil on 
the basis of chemical tests with an improperly manufactured 
article. The results from the use of both oils, while the 
chemical readings showed they were exactly the same, 
were widely different in actual work. Some lantern slides 
setting forth the results obtained in tests at textile mills were 
shown with the object of demonstrating the value of proper 


lubrication. 

In the discussion Mr. McTaggart was most emphatic with regard to the 
utter uselessness of viscosity, density and flash point for offering any 
indication of the value of an oil for lubricating purposes. Inferior oils 
gave just as good results as far as these qualities were concerned, but they 
were bad lubricants. A good oil demanded a good price. There had 
been a lot of talk about high flash- point oils for gas engines and steam 


& low-flash point oil would serve these purposes equally well, provided it 
was of good quality. He thought that the high pressure in the case of 
the steam engine prevented vaporisation of the oil and therefore, also, 
flashing. Mr. H. M. Sayers asked what they were to specify, if not 
It seemed to him that there was nothing 
else by which they could gauge the value of an oil. The author 
had mentioned ''greasiness," but he asked how that term could be 
defined. Lubrication was undoubtedly an important matter, and he had 
found a great reduction in wear in tramcar armature bearings, apart from 
a decrease in power required, when substituting oil for grease. The same 
substitution effected a reduction of 1lb. to 2lb. per ton in tractive effort 
on passenger railway rolling stock. Не also referred to the effects of 
different waters on crank.chamber oils in different districts. In his reply, 
Mr. Parish said it was not possible to determine “ greasiness " by instru- 
nients, and he agreed with Mr. Sayers that the same type of engine 
required different oils in different districts. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 5th. 
JUNIOR INSTITUTION OF ENGINEERS, 


S p.m. Meeting at the Westminster Palace Hotel, when a Paper will 
be read on Condensing Plants," by J. N. Boot. 


MONDAY, May 8th. 
Institution OF MECHANICAL ENGINEERS ; GRADUATES’ ASSOCIATION. 
8 p.m. Ordinary Meeting at Storey’s Gate, Westminster. Paper to 
be read: Design and Construction of Horizontal Engines,“ by 
A. B. Soorer. 
TUESDAY, May 9th. 
INSTITUTION OF ELECTRICAL ENGINEERS : Guascow LocAL SEcTION. 
8p.m. Annual General Meeting at 207, Bath-stree;, for the election 
‘of officers. The following Paper will then be read : ‘‘ Alternating- 
Current Motors in Industrial Service,” by P. D. Ionides. 


WEDNESDAY, May 10th. 
INSTITUTION or ELECTRICAL ENGINEERS: BIRMINGHAM Госа, BEcTION. 
7:80 p.m. Annual General Meeting at the University. 
THURSDAY, May 11th. 
IRON AND STEEL INSTITUTE. 
10:30 a.m. Annual General Meeting at 25, Great George-street, 
Westminster, London. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting at the Society of Arts, John- 
street, Adelphi, when the following Paper will be read: Tele- 
phone Traffic, by H. Laws Webb. 

Institution oF ELECTRICAL ENGINEERS : рових Locar SECTION. 

8 p.m. Meeting at the Royal College of Science. Paper to be read: 

“ Note on a form of Electric Point Shifter in use on the Dublin 
United Tramways System," by J. P. Tierney. 


FRIDAY, May 12th. 
IRON AND STEEL INSTITUTE. 


10:30 a.m. Annual General Meeting at 25, Great George-street, 
Westminster, London. 
PrysicaL SociETY. 3 
Sp.m. Meeting at the Royal College of Science, Exhibition. road. 
South Kensington. Agenda :—(1) “ A Simple Method of Deter- 
mining the Radiation Constant; suitable for a Laboratory 
Experiment," by Dr. A. D. Denning ; (2) A Bolometer for the 
Absolute Measurement of Radiation,” by Prof. H. L. Callendar ; 
(3) *The Resistance of a Conductor the Measure of the Current 
flowing through it," by W. A. Price. 
Roya. INSTITUTION. | ; 
9 p.m, Evening discourse by Prof. E. F. Nichols, of Columbia Uni- 
versity, New York, on The Pressure due to Radiation." 
SATURDAY, May 18th. 
JUNIOR INSTITUTION OF ENGINEERS. 
1:30 p.m. "Visit to the Dorking Electricity Works. 
Cannon-street at 1:30 p.m. 4 


Train leaves 
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HARMONIC ANALYSIS REDUCED TO SIMPLICITY 
BY SILVANUS P. THOMPSON, F. R. s. 


Last winter I communicated to the Physical Society a method 
of harmonic analysis which reduces to extreme simplicity the 
hitherto very laborious calculations needed to ascertain the 
values of the harmonics that enter into such periodic curves 
as are found in the alternating E.M.F.s of alternators, and in 
alternating currents. The graphic methods hitherto in vogue, 
and the machines called harmonic analysers, are undoubtedly 
very beautiful; but the graphic methods are both laborious and 
inaccurate for the higher harmonics, while the expense of har- 
monic analysers puts them out of the reach of many, and they 
are less rapid in operation than the arithmetical method which 
has been in use at the Technical College, Finsbury, for the last 
year or во. 

As electrical engineers require some method of analysing 
these curves, and as mechanical engineers also need it for the 
treatment of valve-gear problems, I make no apology for offer- 
ing a description of the new rapid method to the readers of 
The Electrician. 

For the study of alternating electric currents and of alter- 
mating electromotive force, harmonic analysis is simplified by 
the consideration that all the even terms in the Fourier expan- 
sion are absent. In this case the second half-period is similar 
to the first half-period, but with the ordinates of the correspond- 
ing angles reversed in sign. Given a complicated harmonic 
curve containing constituents of the odd orders only, the 
zero line can always be drawn so that the constant term 
vanishes from the Fourier series, the mean ordinate being 
zero; and it is then always possible to choose as origin a point 
for which the ordinates at Odeg. and 180deg. are zero. 

There are many known methods for the approximate 
analysis of such curves. If a finite number of ordinates are 
given for a corresponding number of values of 7. between 
* 0deg. and z= 180deg. a solution is possible by algebraic 
reduction from the simultaneous equations thus afforded ; the 
number of coefficients thus deducible being limited hy the 
available number of simultaneous equations. Thus, if there 
are 18 points on the curve given, it is possible to deduce the 
coefficients of the sine and cosine terms of the Fourier series 
up to the 17th term of each- ie, A, A; A, A; Ay An Аһ 
Ais An and B, В, В, B B B, B; Bis and Bi. But even with 
the aid of determinants the working is long and tedious, 
taking severa] hours for a single curve. 

In 1892 Prof. Perry* gave an arithmetical method of 
.approximate analysis in which the ordinates of the curve to be 
analysed are taken as equidistant, the operation consisting in 
multiplying the values through by sin nz, where n is eucces- 
sively assigned the values (if odd harmonics only are present) 
of 1, 3, 5, &c., and the results are tabulated and averaged for 
each harmonic successively. Here, again, the labour becomes 

very great for even a small number of terms. 

More recently Mr. S. M. Kintnert has given an extended 
tabulation for the same process for curves for which 36 equi- 
distant ordinates in the half-period are given. Sine values 
are set down for every 5deg., to be multiplied into the succes- 
.sive ordinates for each of the components up to the 17th. This 
requires no fewer than 630 separate multiplications by sines of 
angles to give the coefficients up to An and В... 

The labour involved in these arithmetical processes is so 
great that graphic methods have come into favour, and have 
been extensively used. Those devised by Prof. Perry + and 
Mr. E. B. Wedmore $ have found favour in England, while 
on the Continent a similar method has been worked out by 
Fischer-Hinnen.| In the States another graphic method, due 
to Houston and Kennelly,fl has been widely adopted. Perry's 
method, based on a suggestion of the late W. K. Clifford, 
consists first in a process of projection of the curve upon a 
cylinder, the apparent area being then measured by a plani- 

; s 1 5, 1892. 

ctrical World, W „X 4 D. | 
{ The Electrician, Tane Or ШЕН ROME 
ctrician, : : ituti : 
" 5 XXV. p. n and Journal Institution of Electrical 
|| Elektrotechnische Zeitschrift, 1901, heft 19. 
q Electrical World (New York), XXXI, p. 580 (1898). 


meter. The method of Houston and Kennelly aleo requires 
the use of a planimeter, or else resort to some equivalent 
device such as drawing the curve on squared paper and taking 
areas by counting the enclosed squares. These methods are 
laborious, giving rise to many complications of overlapping 
lines, when more than a very few terms are to got out; a 
they labour under the disadvantage, common to all graphic 
methods, of failing in accuracy when dealing with small 
quantities. 

I need say nothing here about the instruments called har- 
monic analysers, of which the forms due to Lord Kelvin (for 
tidal analyses), Prof. Henrici, Mr. Archibald Sharp, Mr. G. U. 
Yule and Mr. Coradi are well known. They have their use, 
and will still have a service for special problems. 

All the foregoing methods, except that of the simultaneous 
equations and the particular graphic methods of Wedmore 
and Fischer- Hinnen, are based upon the two theorems that 


t-T 
in? f =: } : 
Ls sin? pt. dt — 'T ; 


(T 
|, sin rpl . sin spt. d =; 


where r and s are any two whole numbers. 

According to these theorems the result of multiplying 
through by sin пр! (where п is any whole number) and 
integrating over a whole period, eliminates everything except 
the particular harmonic of the „th order. This process of 
multiplying through by the sine of an angle, and integrating, 
is that which is sought to be approximately attained b 
the various devices, arithmetical, yraphic, and mechanical 
enumerated above. 

I have found a very great saving of labour by adapting to 
the case under consideration an elaborate method of analysis 
published by Prof. C. Runge, in 1903, in the Zeitschrift fur Mathe- 
matik und Physik, XLVIII., p. 443. This method alsorequires the 
multiplication by sines of angles, and the subsequent integra- 
tion (here reduced to simple addition); but it shortens the 
process by a device which may be termed “grouping.” In 
brief it groups the ordinates by sums and differences succes- 
sively taken, in such a way that the work of multiplying 
through by the sines of angles is performed not on solitary 
ordinates but on assemblaves of them. Runge’s memoir treats 
the subject in a generalised manner, taking into consideration 
the even as well as the odd terms. The procedure is some- 
what complicated, but is systematised by means of an elaborate 
schedule. When one tries to work out a corresponding method 
for odd terms only, the simplification is surprising, and the 
saving of labour as compared with all or any of the antecedent 
methods is great. 

The procedure of the shortened process is as follows: 

1. Choice of Ordinates.—The half-period must be divided into 
2m equal parts, giving 2m - 1 equidistant ordinates. 

2. Arrangement for taking Sums and Infferences. —These ordi- 
nates are then put together in pairs so that there then may 
be found the sum and difference of the ordinate of any angle 
and the ordinate of its supplement. The sum will contain 
sine-components only, and the difference cosine-components 
only. For since cos n0 = — cos (180deg. — n0), and віп nó — sin 
(180deg. —^0), it follows that adding the pair of supplemental 
ordinates eliminates all cosines, and subtracting them from 
one another eliminates all the sines. We, therefore, write 
down the ordinates in two rows under one another, the first 
row of m members from right to left, the second of m— ] 
members from left to right, and then take the sums and 
differences. This artifice separates all sine-terms from cosine- 
terms. We use the sums fe getting out the coefficients of 
sine-terms, A,, As, А,, &c.; and the differences for getting out 
those of the cosine-terms Bi, B,, B,, &c. 

3. Grouping for Harmonics. A further grouping is possible 
for the higher harmonics of those orders for which the ordina] 
number is a factor of the number of divisor m, for example 
the third and ninth terms, if m - 9. For, when getting out 
the third harmonic we have to multiply the ordinate at lidey. 
by sin 45deg., the ordinate at 45deg by sin 135dez , and the 
ordinate at 75deg. by 225deg ; and in doing this we may 


and 
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remember that sin 45deg. —sin 135deg. — — sin 225deg, Hence 
the three ordinate-values at 15deg., 45deg., and 75deg., as well 
as their three supplementals at 165deg., 135deg. and 105deg., 
since they all have to be multiplied by sin 45deg. (+ or—) 
and then added (i.¢., integrated) together, may just as well be 
grouped together by adding before being multipled by sin 
45deg., so that one multiplication suffices instead of six. 

4. Arranging in a Schedule.—The numbers so assembled and 
grouped are then arranged in a convenient schedule, each 
number as it is entered being multiplied by the sine of the 
angle set over againstit. By use of a slide-rule this is a rapid 
process. To get out, for example, the coefficients up to the 
17th terms, using 36 ordinates, only 65 multiplications are 
needed, against Kintner’s 630 ; and the time taken with the 
slide-rule in multiplying is not much more than half an-hour. 
To facilitate operations the schedule shows where the numbers 
should be entered. Sine-terms are entered from the top oppo- 
site the angles Odeg. to 90deg.; cosine-terms from the bottom, 
since cos Odeg.—sin 90deg. The results for the. harmonics 
will, as we shall see, come out in pairs; for example, if we 
have taken 12 ordinates the harmonics will come out 186 and 
llth together, 3rd and 9th together, and so forth. Hence, in 
entering the numbers in the schedule they are entered alter- 
nately in two columns side by side, in zig-zag order. For the 
Ist (and 11th) order of harmonics the entries fill successively 
every place opposite the sines. For the 3rd (and 9th) order 
they fill every third place. For the 5th (and 7th) order they 
fill every fifth place. The use of the schedule prevents slips 
in entering. ЖА 

5. Integration by Addition and Subtraction —It may be remem- 
bered that the coefficients of the nth order are given by the 
integrals :— 


Hence it remains to integrate and to take twice the means. 
The integration here becomes a mere summation of the pro- 
ducts made during the preceding process. But since in the 
case where 12 ordinates are taken, the 11th cofficient would 
be got out by multiplying by the same sines as would yield 
the Ist coefficient, only with alternate + and — signs pre- 
fixed, the addition for both the 1st and the 11th harmonic may 
be effected by finding separately the sums of the alternate 
product numbers, which are therefore set down alternately in 
two columns. The totals of the first column and of the second 
column are therefore made separately. The sum of them gives 
them gives the “integral” for the Ist harmonic, the difference 
between them gives the “integral” for the 11th harmonic, 
and so forth. en finally, these sums and differences must 
be divided through by half the number of ordinates taken so 
as to give twice the mean. If 12 ordinates (including the 
zero at the origin) have been taken, we divide through by 6. 
If 18 ordinates have been taken, we divide through by 9. If 
5ix ordinates have been taken, we divide through by 3. The 
summation, which here corresponds to integration, is taken over 
the half-period. But as both half-periods are alike, and as the 
first process of adding up supplemental ordinates gives the 
doubles of their respective sine-terms, the result is the same as 
if we had divided the sum by two and had subsequently 
extended the summation from Odeg. to 360deg. 

The process is illustrated by the following Schedule, which is 
drawn up for the particular case where 11 ordinates are taken 
in the half-period, or 12 ordinates if we eount the zero value at 
the end of the half-period as an additional ordinate. 


SoHEDULE FOR THE ANALYSIS oF A PERIODIC CURVE IN WHICH ONLY ODD 
HARMONICS APPEAR UP TO THE 11TH HARMONIC. 

Note.—The two half-periods will be similar, so that if the mean line 
be taken between the highest and lowest points in the curve, there will 
be no constant term. For further simplification the origin should be 
taken where the curve crosses the zero line. 

1. Divide the half-period into 12 equal parts, and measure the 11 
ordinates y; у, Y3... . yn; yo and уа being each zero. 

2. Then arrange these ordinates as under: 

Yı уз Ys / Ys Yå 

Vu Yio Yo Ys V; 
Adding.......... 8 % 8 8 5 26 
Subtracting......d) dz d, d, d, d, 


Note.—s; stands for the sum of yı and у; dı for the difference 
between y and yii. Great care must be taken as to + and — signs 
throughout. 

3. Group numbers, to obtain values for use with 8rd and 9th harmonics, 
as follows :— 

81 +83 — 85 =T] 
82 — 86 = ү2 
di = ds = 7А = 8| 

4. Then select from the above numbers and put them in their places 
in the table below, multiplying each by the sine set down in the left-hand 
column before it is entered. · 


Sine terms. 


Cosine terms. 


Angle. 
11th har-/9th har-[|7th har-IIth har- th har-|7th har- 
monic. | monio. monic. | monic. | monic. 
Sin 15° 0:262 45 d, 
Sin 80° = 0:500 d. 
Sin 45° 20:707 аз e —ds 
Sin 60° = 0:866 da — da 
Sin 75° = 0°966 di dʒ 
Sin 90° = 1:000 d. , 
— y — | — 4—7 — a 
Total lst column s es 
Total 2nd col'mn p 
Sum 6 Bi 6 Bs 6 Bs 
6 Bi 6 B, 6 Bi 


Difference 


Result. y=A, Bin 0+As sin 80 + As sin 50+A; sin 70 + Ау віп 90 
+An віп 110 Bi cos 0+Bs cos 86+Bs cos 50-- B; оов 76 ＋ Ву cos 90 
+ B4; cos 110. 


Fic. 1. 


The following numerical example is for the curve shown in 
Fig. 1, the ordinates being taken at every l5deg: 
The 11 ordinates are 81:5, 66:0, 98:4, 105-0, 97-2, 78:0, 62:0, 48:5, 89:2, 


81:0 and 20:0. They are 
81:5 660 98-4 105-0 97:2 780 


20:0 31:0 892 485 620 .. 
Adding 51:5 970 182:6 158:5 159°2 78:0 
Subtracting 115 850 64:2 565 802 78-0 
Grouping 51:5 +1826 — 159:2 = 24:9 
; 970- 780 .. =19°0 
1L5— 542- 852— -779 
Entering — = | 
Sine-terms. Cosine-terms. 
lst. 11th. Ird. th. 5th. 7th. е ан 9th.| 5th. 7th. 
* 2 11:5 
“з 77˙9 —54˙2 
11˙5 35:2 
| - 56:5 
3°0 
48°5 |28°2 28 2 
— 55°) —38'2 
— 182:7 30˙3 — 30:3 
111 34 5 
A 56:5 NE 
А — — 
Ist ool. 26L° 58:5 |! – 56˙5 —2˙1 
а ,, 259. 38.5 — 55.0 -12 — 
Sum...... +5 кї -115 -3:8 
Dit encan m 0 1:5 -09 
Dividing | + 8 | 19:5 |- 18°] -055 
by6 11+ 0 |- 025 -015 — 
Result. 3-86 788in0 + 6:1 віп 30 — 1-428in 60 + 0°65 sin 70 — 0:23 sin 90 
+ 0:32 sin 110 + 19-5008 0 — 18-58c0880 — 0:55 00850 — 0-15cog70 — 0°25c089 0. 
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пее be conswedlered. 


z^ó mádnutes are required. If the coethcients are required up 
tothe Sth oniy. needing six ordinates, the time needed is under 
„ frontes, or, with practice, under 2 minutes. 

| hase prepared another schedule for the use of my students 
to work 0n! abis ses up tothe 17th onlerof cœemeients. It is 
reldom that any cae occurs where higher harmonics come into 
consideration: and as in three-phase working the 3rd, 9th, 
15th and viet harmonies are nentralised if the usual star-con- 
nection is adopted, the Mth and 23rd are the only ones that 
They seldom arise except by some acci- 
dental resonance: yet Dr. Thornton has observed the 25rd 
harmonie on rams taken from an alternator with four 
ahotea per phase per pole. 

As a final example J have taken the curve presented by the 
profile of the face of the Re. Hon. Mr. Joseph Chamberlain, as 
depicted in one of Mr. F.C. Gould's cartoons, and have treated 
It a5 a half period of a periodic curve (Fig. 3). It was analysed 
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for mo by this method by my assistant, Mr. H. W. Taylor, who 
has helped me throughout in the preparation of the schedules 
for the method, The result is to give the following equation 
for the curve of Mr. Chamberlain's profile :—7 = 58:9 sin 
rl sin 30 9:3 sin 20—14 sin 70+ 277 sin 90 - 9:2 sin 
11% 07 sin 130. 1:6 sin 150 4 2:5 sin 170 +84 cos 6+ 279 
cos M) -e cos 004 2:5 cos 1206 —4 cos 90— 1:1 cos 110 + 0*4 
COs 130 {сов 150. 1:2 cos 174. 
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THE STUBAITAL SINGLE-PHASE RAILWAY. 


Short descriptive references to this Austrian single-phase 
current railway, which was opened to the publie on August Ist, 
904, have already appeared in 7% елен, and we are 
now able to give amore complete technical description of it. 
Prom the map (ig. it will be seen that the railway connects 
lunsbruch (Eyre with Fulpmes and that there are tive inter- 
mediate stopping places. The ratlway, which is built entirely 
on us own might of way, traverses beautiful mountainous 
мису and has been constructed chietly with the object of 
баа the heavy transit. tratte, which amounts to more 
than [00,000 vistors per annum. Indeed, the population of 
the distet; aggregating about 20,000. persons, woud not in 
itsolt be sutheient to warrant. the construetion ef ihe raiwav, 
“huch is ILS mites long. lu the first б} miles it gradually 
tses lest, above the terminus at lensbruck. in the next 
mies Che tise ds moeiguftisant, ute the remainder of the 
mite adeps seme Zt сом лм Fulpmes. Ac Toes the line 
washed gis Мем айипде ove SCUSA The maximum 
ent Chat eects is 46 per cent we the sharpest curve 
tais of dli 
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with three oil-cooled, 75kw. transformers, one being kept in 
reserve. The trolley wire has a section of 53 sq. mm., and is 
supported from a catenary of steel wire (5mm. in diameter) as 
is shown in Figs. 2and 3. In orderto reduce the stresses in the 
trolley wire to a minimum, the points of support are kept close 
together, in fact, the interval is never more than 4 metres (13ft.). 
The sag in the steel-wire catenary is so chosen that at a 
temperature of —20°C. the total pull of the wire amounts 
to 200kg. (444lb.) and as the steel wire has a breaking 
strength of 75kg. per square millimetre (104,0001. per square 
inch) the factor of safety is 7 at the low temperature men- 
tioned. Where the line is single the overhead construction is 
usually carried by side poles, but at stations, sidings, &c., the con- 
struction shown in Figs. 2 and З is adopted. The steel catenary 
is supported at intervals of not more than 50 metres (165ft.) 


Fie, 1.— Tuz S:vcumw Ramway, 


and is doubly insulated from the pole construction. Porcelain 
iosulators are used throughout. In the tunnels (of which there 
aretwo) the trolley wireis 12ft. 9in. above the rails, but in the open 
it is suspended 18ft. high. The current collector is of the ordinary 
bow type and in the tunnels it lies nearly flat on the roof of the 
car. Owing tothe sharp curves in the tunnels, it was deemed 
advisable to suspend two trolley wires side by side in order to 
make sure that the bow never lost contact. Section insulators 
and section switches are inserted in the overhead line every 
kilometre (0°62 mile) and at each side of every station. The 
rails are used as the return path for the current and the fish- 
plates are electrically connected to the rails by a metallic paste. 
The impedance, at 42~per second, is 0'9 ohm per kilometre 
of route (1:45 ohm per mile), Some 21, 100lb. of copper wire 
and 7, 800lb. of steel wire were used for the overhead construc- 
ien while a further 15, 400lb. of copper were required for the 
бесетгв, 
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There аге at present three motor cars, six trailers and two open · 
and two closed 6-ton goods waggons. The motor cars have two 
bogies, and are equipped with four Winter-Eichberg single- 
phase motors, which have an output of 40 H.P. on the one- 
hour basis. Trains, having a total seating capacity of 120 pas- 
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Fic. 2.— TRE Frlpuzs TERMINUS OF THE SrUBAITALBAHN. 


sengers, are made up of one motor car and two trailers, the 
maximum weight of a train being 45 tons. A compressed-air 
system of brakes is provided, and the lighting and heating are 


done electrically. Fig. 4 represents the diagram of connec 


Fic. 3.— OVERHEAD CONSTRUCTION ON A BRIDGE IN A CURVE. 


tions of the power circuits on the motor car. B is a lightning 
arrester. Current-at 2,500 volts passes by way of an oil-switch 
and a H.T. fuse, HS, to the primary winding of the trans- 
former, and from thence toearth. The secondary winding gives 
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two voltages—viz., 525 volts and 400 volts. RT, RT are the 
regulating transformers, SS are the field windings, while AA 
represent the motor armatures. In order to protect the pas- 
sengers from a falling trolley wire, a number of thin metallic 
bars, well earthed, are fixed to the roof of the car so as to 
form a kind of screen. It takes a train one hour to run the 
whole length of route. On level or nearly level stretches of 
line the train reaches a speed of 151 miles per hour, while on 
the gradient of 4:5 per cent. the speed attained is about 
113 miles. It was observed that the average consumption of 
energy per ton-mile during the first four months of service 
amounted to 113 watt-hours. This figure includes all the 
losses in the trolley wires and in the secondary 2,500-volt 
feeders, but does not include the losses in the 10,000-volt 
portion of the system. The mechanical work required to 


Troliey Wire 


Fia. 4.—D1acram or CONNECTIONS ON Moror-Car, 


overcome train friction comes to 774 watt-hours per ton-mile, 
so that the efficiency of the electrical transmission of power 
comes to 68 per cent. in this case. The price paid for current 
is stated to amount to about £36 per month, and this is about 
17 per cent. of the total working coats. It is estimated that 
the annual train mileage will reach a figure of 62,000 to 
75,000, and that the working costs will come to £2,550. On 
this basis the working cost per train-mile will be somewhere 
between 8d. and 10d. During the summer season there are 
10 trains daily in each direction. In the first four months 
40,000 passengers were carried. Two motor cars are usually 
in service and each runs about 110 miles daily in summer. 


: ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 8.) 


The British Thomson-Houston Co. have recently intro- 
duced a new type of the Thomson meter, known as the A 
type. A view of this meter, with its cover off, is seen in 
Fig. 68; it will be noticed that several alterations have been 
made. The brake magnets and disc are placed above the 
motor, whereas the commutator is in a much better situation 
at the bottom end of the spindle, Here it is not so subject 
to vibration as when it is just under the top bearing. The 
brushes consist of spring wires having silver ends, and they 
are supported by two posts clamped to an insulating block held 
in a cast support. The cover of the meter is dust-tight, bedding 
all round in a felt-lined groove. It is fixed by only one thumb- 
screw which screws into the brass band seen between the 
. brake magnets and the field coils. A hole in the bottom of 
this cover allows the brush gear to pass through it, enabling 


* From a forthcoming book to be published by “The Electrician ” 
Printing and Publishing Co. Ali rights are reserved. 
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the jewel and commutator to be inspected without breaking 
the main cover seal. A dome, similar to that of the O. K. 
meter, covers up this gear and is sealed at the same time a3 
the terminal cover. 

The clamping is also much simpler than in the old type 
meter. The jewel-screw is threaded at both ends, having a 
milled head in the centre, and a jewel at one end only. To 
clamp or unclamp the meter, all that is necessary, therefore, is 
to turn the jewel-screw upside down and screw it home in the 
hole provided for it in the same casting which supports the 
brush bracket. 

In the smaller sizes tenths and hundredths hands are pro- 
vided for short dial-reading tests. 

A wooden distance-piece is fixed to the front of the main 
coils, as seen in Fig. 68. This prevents all chance of a bad 
short-circuit bringing the coils together, which might ot herwise 


Fio. 68. 


happen, owing to the great force of attraction which is pro- 
duced by the abnormal rise in current which may take place 
on such an occasion. 


The Vulcan Meter.—The Vulcan meter is similar in principle 
to the Thomson meter just described; there are, however, 
certain points in which it differs from that meter. Fig. 69 
shows a house-type meter of this make with its cover off, but 
a better idea of the general arrangement may be obtained 
from the side-sectional view, Fig. 70. The main current 
passes through two main coils, À, so wound as to have about 
1,200 ampere-turns at full-load, 

Àn armature, B, which is very similar to that of the Thom- 
son meter, has a total of 6,400 turns of lmm. silk-covered 
copper wire wound in eight coila of 800 turns each. It is drum- 
wound, the resistance from brush to brush being 620 ohms, 
and at a shuot current of 0:02 amperes has a drop of 12:4 volts. 
The copper ring C, which replaces the usual disc, runs between 
the poles of eight magnets, M. The number of magnets has 
now been reduced to four, these being of better design for 
permanently retaining their magnetism. The hub of the 
copper ring is screwed, and can be run up or down the threaded 
portion of the main spindle, being clamped by the screw I. 
This makes adjustment of the meter very convenient, as it. 
enables the copper ring to be lowered into the field of the 
magnets by any small amount when near the desired position. 

The main spindle, which has a removable pivot underneath 
it, runs on a jewelled bearing K, the jewel being spring- 
supported. The main spindle is raised off the jewel by 
screwing т, which causes the collar л to rise and lift t. A 
hole O in the cover enables this to be done without removing 
it. O is closed by the terminal-box cover, the latter being 
held on by the milled nut W. The worm and worm-wheel 
are missing, the motion of the main spindle being transmitted 
to the wheel train by the wire pinion Z, and the crown-wheel 
Zl. A dome at the top, which is separate from the main cover, 
enables the brushes and commutator to be examined without 
removing the main cover. 
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The commutator, the diameter of which is 0:241п., is situ- | with the armature is wound double on porcelain bobbins, each 
ated just below the top bearing, and the current is conveyed bobbin having about 2,000 ohms and а drop of 40 volts. The 
to and from it by wire brushes. Each brush consists of five | capacity of these bobbins slightly overbalances the self-induc- 
straight silver wires, soldered at one end to a thin piece of | tion of the armature, causing the meter to slightly under- 
springy metal. The wires them- w register on inductive loads. The balance, however, is nearly 
selves possess a slight amount correct, as the difference in the constant is about 1°7 per cent. 
of spring and bear on the com- between a unity and a 0°47 power-factor-load. There is 
mutator near their free ends. 
Each wire is to a certain extent 
independent of the others, but & 
as they lie close to one another || 
the independence is not so 


"m \ 


HUS ИАА 
nm 


it Jw Wim 
= 


2 8 : 
HRI К) 
i ü 
2 
2 
2 
vA errs 
D ү rr 
rn 
; 
: 
: 


е; сев =» 


SN NY NN КОС 
T „ F} @ 
— LM sl 
1 77 je 
P 7 
^ 5 7 A 
N 4, | 
7 4 77 | 
D te 
7 D 
ja 
. “2 
ГА f: 
n D 
4 n 
5 ‘Ly, 


practically no difference in the constant on non-inductive 
alternating and continuous-current circuits. 

The full-load torque is low, being roughly 8 gramme centi- 
metres. The weight of the main moving part is 230 grammes. 


(To be continued.) 


Fic. 69. Fra. 70.—Sme SECTION or 
VULCAN METER. 


permanent as it would be if they were separated, for if one 
brush is lifted off the commutator by a speck of dust it tends | NOTES ON THE EFFECT OF ELECTRIC OSCILLA- 
to pull those next to it with it. When separated, they have TIONS ON MAGNETISM. 
been found to work much more satisfactorily. 
The connections for two and three-wire meters are shown 
diagrammatically in Fig. 71. In the two-wire meter it is, of | The magnetic phenomena resulting from the action of elec- 
| trical oscillations on iron and steel under magnetic influence 
are highly interesting at the present time owing to the use of 
apparatus based upon this action in practical wireless tele- 
graphy, but little information is available beyond tentative 
explanations of the processes involved. The writer has been 
waiting in the hope that someone with more time available 
for nicl purposes would. publish results of investigations on 
‚ the subject, but as these do not seem to be forthcoming he is 
bringing forward a few notes as related to magnetic detectors, 
based upon experimental work carried on at intervals during 
the last three years. 
.. Numerous statements as to the actions taking place, in many 
| cases based upon analogy, are repeated until there is a danger 
that such statements may come to be looked upon as de fide. 
In this latter connection the Papers of Foley and of Piola, and 
the discussion on Arnó's Paper on his form of the Walter- 
Fre. 71. Ewing magnetic detector, are cases in point. 

These notes may be of assistance to those desirous of know- 
course, not essential that the lower main be cut and both ends | ing something further as to this action, and, it is hoped, serve 
taken into the meter, a tee taken to either of the middle | to stimulate further investigation, the existing information 
terminals being sufficient, which in some cases would be found | being very far from satisfactory. It must be borne in mind 
more convenient. that the whole cycle of magnetisation is not being dealt with, 

For switchboard use these meters are made in sizes from | but, as a rule, only that part near which the effect is most 
10 to 2,500 amperes. Fig. 72 is a side view of a 200 ampere | noticeable. 
two-wire meter of the switchboard type, fitted with the newer Firstly, it is well to discriminate between the two forms of 
type magnets already referred to. Marconi detector—the cyclic flux, or first form, and the 
The shunt current is uniform in all sizes, and is approxi- | moving band (the practically adopted) form, which might be 
mately 0:02 ampere. The necessary high resistance in circuit ' called the Rutherford form. Such a distinction appears to 
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be necessary, for in Piola’s Paper (Elettricista, 4, p. 51, 
1905), though from the context it is easy to see that the first 
form must be the one under consideration, this is not stated, 
and the action in the second form is different. 

The cyclic flux form, which constitutes Marconi’s real dis- 
covery, is attributed by the inventor to the diminution of 
hysteresis (lag) due to the demagnetising (1) effect of the oscil- 
lations, by analogy with the well-known effect observed by 
Lord Rayleigh and used by Rutherford for his detector, and 
with the results obtained by Gerosa and Finzi with alternating 
currents of ordinary frequencies. Foley, it is true, has pub- 
lished some interesting results on the use of nickel as a core 
in the Marconi detector (Physical Review, 18, p. 349, 1904), 
but from the method adopted the action was not strictly that 
of either of the two forms. Still, his results show that tbere 
are two phenomena to be considered the effect with increasing 
field and the effect with decreasing ficld. The most sensitive 
condition for the one is different from that for the other, thus 
indicating that the actions should be separately considered. 
The view of Marconi as to the diminution of hysteresis is 
held to be confirmed by these experiments, and it is even 
proposed to use the oscillations as a means of reducing the 
hysteresis in transformers—a somewhat hopeless proceeding. 
(Foley is here assuming that decrease of hysteresis at one 
point of the curve necessarily means decrease of hysteresis 
loss over the whole cycle.) Tissot (Comptes Rendus, 136, 
p. 361, 1903), however, holds, as opposed to Marconi, that it 
is the hysteresis loss which is diminished, but as his experi- 
mental method has not been described it is impossible to say 
whether this is a conclusion or a mere opinion. 

The word hysteresis is used with two meanings, which in 
the present instance have to be carefully kept separate—the 
original meaning (1) the lagging behind of the induction, and 
also (2) the loss due to such hysteresis. Ordinarily, the two 
are usually considered together and this is of small importance ; 
but here, unless the distinction is drawn, the statement of fact 
that the hysteresis can both be decreased (lag) and increased 
(loss) at the same time would lead to confusion. This state- 
ment is perfectly true as regards very high-frequency 
oscillations, which, in general reduce the hysteresis and at the 
same time increase the hysteresis loss (with increasing or 
rotating field, and in the most sensitive region). The experi- 
ments of Manrain (Comptes Rendus, 138, p. 751, 1904) are 
not in accord with this, but the divergence may be attributed 
to the use by him, of perfectly symmetrical currents, from 
a coil supplied with alternating current, and of inductions 
beyond the range dealt with here. He obtained different 
results when the coil primary was supplied with an interrupted 
current, but no information of use in this connection is given. 

In the case of the cyclic flux detector, when the magnetism 
(field) is decreasing, the arrival of oscillations produces actually 
an effect of the Rutherford demagnetising nature ; when the 
magnetism (field) is increasing, on the other hand, although 
the hysteresis proper (lag) is diminished, the actual cause of 
the effect is the increase of flux due to the oscillations (as was 
pointed out by Ewing and the writer for a rotating field; Pro- 
ceedings, Royal Society, 73, p. 120, 1904), these latter in fact 
facilitating the magnetisation as they before assisted the 
demagnetisation ; and in gencral the result is an increase of 
hysteresis loss due to the increase of such loss with the 
induction. (A decrease of hysteresis loss takes place in stronger 
fields, but the effect is very small.) Such an increase of mag- 
netisation was first shown tc take place by Huth (Physikalische 
Zeitschrift, 4, p. 640, 1903), though its occurrence was noticed 
by Ewing and the writer in 1902. These considerations 
explain the fact noticed by Marconi, that the signals are 
weakest when the magnet has just passed the core (field 
decreasing), as the iron used had not sufficient retentiveness 
to make proper use of the Rutherford effect, which, as is 
known, shows itself best in the case of steel. The self- 
demagnetisation of iron was pointed out by Rutherford as 
standing in the way of its use for short cores. (Philosophical 
Transactions, A., Vol. CLXXXIX., p. 1, 1897.) 

In another Paper of Piola's (Elettricista, 3, p. 233, 1904), 
he points out that an increase of hysteresis was to have been 
expected, not a decrease, as was supposed by some experi- 
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menters. Here it is not clear whether hysteresis (lag) is meant 
or hysteresis loss; in either case his “ expectation " is not borne 
out by experiment. A misconception, apparently, also exists 
as to the value of the induction in the core of such detectors. 
Thus, Piola (Elettricista, 4, p. 51, 1905), has stated that 
(in the first form) the effect is greatest at a point of inflection 
—a result which is well known and was pointed out by E. 
Wilson in his patent of 1902, on a differential form of mag- 
netic detector. Further, that the iron should be brought to a 
state as near saturation as possible at one part of the cycle. 
But, as a matter of fact, the iron is only sensitive at very low 
inductions with an increasing field, which also applies in the 
case of steel. 

Coming now to the discussion on Arno’s Paper (Atti dell’ 
Associazione Elettrotecnica Italian,, 8, p. 357, 1904), С. 
Campos pointed out that the resulta of Lord Rayleigh, Gerosa 
and Finzi, Rutherford, Marconi, and Fleming, who all. found 
(or considered) that a diminution or disappearance of hyster- 
esis took place as a result of the action of oscillations, were all 
working with an alternating (cyclic) magnetic field, while 
Ewing and Walter, and also Arno, were dealing with hyster- 
esis іп a rotating field; and the results of different experi- 
menters, including Beattie and Clinker, are quoted as showing 
the difference in the two forms of hysteresis. Such a differ- 
ence is common knowledge, but the explanation given, that 
the rotating hysteresis rises to a maximum and then falls, 
shows, as before mentioned, what an erroneous view prevails 
as to the field strength used—the maximum is only attained 
with enormously strong fields, while in all these detectors 
quite a weak field is necessary. Further, what is of most 
importance, but is not stated, is that in many of the researches 
quoted the superposed oscillatory magnetism was of low fre- 
quency. The results with such frequencies cannot always be 
considered as applicable to very high-frequency oscillations, as 
will be shown in a later Paper dealing more fully with experi- 
mental results obtained by the Ewing “ Hysteresis Tester 
method. 

Since the first part of these notes was written, some other 
contributions to the subject have appeared, namely, a further 
Paper by Arno, and two others by C. Garibaldi and M. Ascoli 
respectively. Arnó (Accademiadei Lincei, Atti, 14, p. 278, 1905) 
has now repeated the first experiments of Ewing and the writer 
(in which a smaller air-gap, and consequently a stronger field, 
was used) and confirms their observation, that a decrease of 
hysteresis loss takes place under such conditions—a fact pre- 
viously disputed by Arnó, owing to his not having obtained 
such a decrease within the range of his own experiments. He 
has also observed that there is a certain critical field at which 
no effect is produced by oscillations. But this after all only 
brings one to the point where (loc. cit.) it was suggested that 
“The net result appears to be dependent on two antagonistic 
influences.” | 

Garibaldi, in his Paper (Atti dell’ Associazione Elettrotecnica 
Italiana, 9, p. 23, 1905) goes somewhat further than this, and 
gives a general review of the effects obtained under different 
conditions. His results are, in general, in agreement with the 
explanations given above by the writer. The fact that he finds 
a second critical point—when the steel is in the neutral state 
—at which the oscillations produce no effect, is of interest 
from the physical standpoint, but is of little importance as 
regards detectors. 

Ascoli considers (Ibid., p. 29) that the superposed field due 
to the oscillations explains these effects. He does not, how- 
ever, deal with the fact that large effects are obtainable by 
passing the oscillations through the magnetic material itself. 
In this case the oscillatory circular magnetism superposed is а 
transversal effect and does not at one time assist and at another 
oppose the main field as in the other methods examined. That 
analogous results are obtained with such a transverse magneti- 
sation is extremely interesting, but it does not follow that the 
analogy holds in all cases. It is noteworthy that Arno in his 
later form of detector is employing a transverse oscillator 
magnetism. In conclusion, it may fairly be said, since Arnos 
Paper, that though the hysteresis phenomena involved are 
somewhat complicated, there is no longer a disaccord of exper- 
mental observations, but merely a lack of numerical data. 
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THE MARCONI AMERICAN PATENT. 


Further advices by mail from New York inform us that our 
report with regard to the decision by Judge Townsend, in the 
United States Circuit Court, in the action concerning the 
Marconi patent was correct. We are now able to amplify it 
in some respects :— 


As stated in our last issue, the action was brought by the Marconi 
Wireless Telegraph Co., of America, against the De Forest Wireless 
Telegraph Co., and it was alleged that the defendant company had 
infringed certain claims of the reissued patent No. 11,913 of June 4. 
1901. In addition to claims 1, 3, 5 and 24, quoted in our last issue, 
it was alleged by the complainants that claims 8 and 10 had also been 
infringed. The judge held, however, that the defendant’s detector was 
not the equivalent of the tube containing metallic power," mentioned 
in claims 8 and 10. oe 

In the judgment the prior work of Dolbear, Edison and Kitsee, and 
the publications of Crookes, Lodge and Popoff are reviewed, and it is 
admitted that the signalling and receiving instruments are common to 
the various apparatus, from Dolbear in 1882 to Popoff in 1895: The 
Morse key is specifically referred to by Dolbear, Edison and Kitsee, and 
is suggested by Lodge; the spark.gap invented by Hertz is found in 
Lod ye’s and Popoff's publications; the 1891 Branly coherer, “ an imperfect 
contact comprising a tube of filings," and its operation in connection with 
a tapper, are elaborately explained in Lodge’s lecture and it was utilised 
by Popoff in his experiments. Finally, choking coils are illustrated and 
described by Popoff; the insulated conductors described and shown as 
comprising elevated plates suspended on wires, were shown by Dolbear, 
Edison and Kitsee. 

The defendants had argued that these prior disclosures and the ‘mper- 
fect operation of Marconi’s apparatus prior to 1888 and 1889, when he 
introduced various improvements, deprived the original patent of any 
claim for novelty except for specific improvements to various parts of 
prior existing complete systems, but the Court held that the contention 
was not well founded and that the actual fucts served to support the 
claim for Marconi of & high exercise of inventive ability, as no prior 
existing system had been complete or had been shown or conceived to be 
commercially operative. The exact contribution of Marconi to the art 
of spark telegraphy is stated as follows :— 

Maxwell and Crookes promulgated the theory of electrical oscillations 
by means of a disruptive discharge; Hertz produced these oscillations 
and described their characteristics ; Lodge and Popoff devised apparatus 
limited to lecture or local experiments or to some impracticable purposes, 
such as theobservation of thunderstorms. Marconidiscoveredthe possibility 
of making these dieclosures available by transforming theseoscillationsinto 
definite signals, and, availing himself of the means then at hand, com- 
bined the abandoned and laboratory apparatus, and by successive experi- 
ments reorganised and adapted and developed them into a complete 
system capable of commercially utilising his discovery. Therefore, if a 
later inventor, by the exercise of a discriminating faculty, detects and 
distinguishes the difficulties, and estimates their proportions and breaks 
down the barrier, or bridges the interval, or stretches beyond the limita- 
tion, by an instrumentality which, in the very facts of its construction 
and operation, and by the adaptation of its mechanism to the end sought, 
suggests original and creative design, then, by his contribution of the 
essential idea in tangible shape, he had invented a new instrumentality, 
and his monopoly should be sustained. 

A considerable portion of the opinion is devoted to the discussion of 
insulated conductors, this term applying to the aerial wire. The Court 
held that the weight of argument seems to favour the contention of the 
complainant that the insulation intended by the patentee was the insula- 
tion at the top—the effect of insulation to prevent the oscillations from 
passing off without operating the transmitting and receiving devices. 
In the case at bar the functions of the two devices are identical. 

The original way of transforming the function in Marconi’s patent was 
substantially that of the later way,which is that employed by the defendant. 
The difference in insulation was not a different way of performance, but 
an enlargement of scope and increase in the distance of transmission by 
a greater use of the property of the earth as capacity by means of a con- 
tinuous physical connection. The Marconi conductors should not be 
limited to the metallic plates at the top of the vertical wires, but should 
be construed to cover the wires alone. But whatever interpretation of 
the term ‘‘ insulated ” be adopted, the decision of the question of infringe- 
ment rests upon the fact that the Marconi invention in suit is a primary 
invention, and as such is entitled to a broader range of equivalents, so as 
to prevent the appropriation of the substance of the invention by a mere 
change in force accomplishing a mere change in degree. 

While the De Forest detector was held not to be the equivalent of the 
* tube containing metallic powder ” of claims 8 and 10, the judge found 
that it was equivalent to the imperfect electrical contact of claims 1, 8 
&nd 5. With regard to claim 1, however, it is pointed out that this is à 


new broad claim introduced into the re-issued patent, and, in view of the. 


limitations imposed upon the Marconi coherer by the publicationsof Branly, 
Popoff and Lodge, such a generic claim, much broader than appeared in 
the original patent, for which it appears to have been substituted, is not per- 
mitted, as the effect would be to enlarge the ecope of the original invention. 

In the original patent, Marconi limited himself to his claim to a com- 
bination in the receiver for electrical oscillations of his coherer, con- 
sisting of a tube and powder and means for shaking the powder, but 
inasmuch as this had been disclosed by prior publications, he applied for 
the re-issued patent, and now by claim 1 had attempted to cover, not 
merely the coherer, &c., of his former claims, but every form of imperfect 


contact device previously disclosed by others or which might thereafter 
be disclosed whenever combined with any electric signalling apparatus 
using Hertzian oscillations. Claim 24 related to a tuned conductor, and 
there was no evidence that the defendant used any taned conductor. 

The Court therefore decided for the defendants with regard 
to claims 1, 8, 10 and 24, but allowed an injunction, and 
accounting as to claims 3 and 5, the complainants to recover 
one-half of their costs. 

As we stated in our last issue, both sides claim a complete 
victory. Dr. de Forest writes us that the apparatus which 
has been found to infringe claims 3 and 5 has been no longer 
used for the last 24 years. 

In a statement issued by the De Forest Company’s Patent 
Attorney it is announced that it is not likely that the De 
Forest Company will appeal, as it bas succeeded in invali- 
dating the one dangerous claim (claim 1 of the patent), but, of 
course, it is open for either company to appeal against Judge 
Townsend’s decision. 


THE ALTERNATING-CURRENT SERIES MOTOR.* 
BY F. CREEDY. 
(Concluded from page 49). 


There are three appendices to the Paper. In the first of these 
Mr. Creedy formulates the theory of the series motor by making 
use of Steinmetz's symbolic method. A few additional results are 
thereby brought to light, results which do not come out easily by 
the geometrical method. It is stated in the second appendix that 
the construction given in the first part of the Paper for the efficiency 
of the series motor is only approximately true. The exact construc- 
tion is then briefly discussed, the conclusion being that in all prac- 
tical cases the curve of efficiency does not differ much from a circle. 
Thus the construction for the efficiency 5 Fig. 8 appears 
to be sufficiently accurate for practical purposes. The third appendix 
relates to some further experiments, and is given below in full. 


Further Experiments on the Series Motor.—The following 
appendix contains an account of some further investigations on the 
series motor. Since the investigations described above had ren- 
dered the method of designing an alternating-current series motor 
fairly clear, it was decided to endeavour to re-design the experi- 
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mental motor, so as, if possible, to make it into a practical machine. 
The working out of the design from the constants of the carcase p, pi, 
and v, which had been measured before, is given as an example 
above. However, as it had been decided to make a pair of slots in 
the pole-faces, and to put & compensating coil therein, this was 
rather a leap in the dark, as of course the slots and compensating 
coil entirely alter the constants of the carcase, and no means were 
at hand to estimate the effect they would produce. However, it 
was thought that if the motor was designed so as to be as good as 
possible with the unmodified carcase,if could not but be better when 
fitted with the compensating coil. A scale drawing of the shape of 
the stampings is shown in Fig. 15. When the motor returned after 
these alterations had been made, the first thing done was to ascer- 


* rape read before the Institution of Electrical Engineers on Thursday, 
April 13th. 
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tain the effect of the slots on the constants of the carcase, first, 
before the compensating coil was put in, and, second, after it was in 
place. The following results were obtained as the mean of a 
number of observations of the impedance of the armature :—Before 
the making of the slots (2/z)?p, = 60 nearly; after the making of 
the slots (2| т)?р, = 48 nearly; after the compensating coil was put 
in (2/7)?p, = 31:5 nearly. Thus the effect of the slots and the com- 
pensating coil was practically to halve the impedance of the armature. 

The compensating coil consisted of a single turn of 19/14 cable 
passed through both slots and the ends sweated up. As a result of 
making these slots, however, the leakage coefficient was slightly 
increased. The reason of this, of course, is that the slot increases 
the reluctance of the main magnetic circuit as compared with the 
leakage magnetic circuit. With a suitable design of the carease — . e., 
a design in which the iron is disposed symmetrically round the arma- 
ture so that none of the main flux need pass across the narrow neck at 
the back of the slot, this need not occur. Such designs of field mag- 
net are the ironclad type or the ordinary multipolar type By com- 
paring the counter E.M.F. of the motor with the E.M.F. induced 
in the field coils, and also by means of direct experiments, it was 
found that the leakage coefficient, although it varied somewhat, 
averaged about 1'8. On account of the flux being alternating, its 
measurement was a very easy matter. A search coil containing 
52 turns of fine wire was made, and solidly taped round. This 
made an extremely flexible coil of round section (lin. diameter), 
which could be placed anywhere on the machine. If it be desired 
to measure the flux through a given area, it is only necessary to 
place this coil round the area ; and the ratio of the E.M.F. induced 
іп it, to the E. M. F. in another coil of 52 turns wound directly over 
the exciting coil, will be the ratio of the flux through the given area, 
to the total flux. By means of this coil it was found that, as the 
mean of a number of observations, about 0:86 of the total flux 
passes through the part of the pole-face above the slot, and 0°41 
through the part below. It was also found that, by giving the 
brushes a lead in the direction of rotation, the leakage coefficient 
could be reduced slightly. With the aid of this flexible search coil, 
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some leakage tests were taken during the progress of a brake test, 
the machine running under normal working conditions. It was 
found that the leakage coefficient did not vary much with the 
load, but remained constant at about 1:3. A considerable number 
of brake tests were next made in the endeavour to ascertain the 
efficiency, and also the effect on it of varying the number of field 
turns, of using different sizes of brush, &c., a direct-current shunt 
motor being used throughout as brake. It must be understood that 
the figures for the efficiency, given below, were not made to include 
the friction and windage of the series motor, since these present no 
features of special interest. 

As a result of these experiments, it was found that the efficiency 
was distinctly low. In the hope of raising it, experiments were tried 
with an increased number of field turns. It was found that above 
about 2,000 revs. per min., the efficiency became practically con- 
stant at about 65 per cent. whatever the numberof the field turns, the 
nature of the brushes, &c., though occasionally higher values were 
obtained, never exceeding 70 per cent. The fact that increasing the 
number of field turns beyond a certain limit produces very little 
effect on the efficiency is very well illustrated by Fig. 16, which 
contains a number of curves in which the efficiency at various speeds 
is plotted against the number of field turns. These curves are 
derived from the same series of experiments on which Figs. 6, 
10, and 11 are based. They show clearly that the efficiency at first 
rises quickly with the number of field turns, but soon ceases to do 
80, only increasing very slowly with increasing field turns. Before 
leaving these experiments it ought to be mentioned that the efficiency 
curve corresponding to 54 turns in Fig. 10 is almost certainly a good 
deal tuo high. During the test the output was so small that most of it 
was consumed by the friction of the two machines, and consequently a 
small error in determining this produceda large error in the efficiency. 

At the commencement of the experiments the motor was fitted 
with very broad brushes, of hard carbon, covering about four seg- 
ments. As it was feared that the large number of coils short-cir- 
cuited under the brush might cause considerable loss, copper-carbon 


brushes covering three segments, and narrow brushes of very soft 
carbon covering one segment were tried in succession. Neither of 
these produced any material effect on the efficiency, but perfect com- 
mutation was obtained with all three types of brush. It seemed as if 
the narrower the brush the softer the carbon allowable. Thus, from 
these experiments, it appeared that the efficiency could not be raised 
much above 65 per cent. by any modifications of field turns, brush 
resistance, &c. The next step appeared to be to ascertain the cause 
of this low efficiency. In order to do this an analysis of the 
losses occurring during a brake test was made in the three cases 
corresponding to 52, 84 and 104 turns.* This analysis was carried 
out in the following manner: Taking advantage of the fact that 
the same current flows through both field and armature, it is possi- 
ble to read either the total input of the motor, or the watts given 
to the armature, direct on the wattmeter, according as the P.D. 
coil is placed across the whole machine, or across the armature only. 
The difference between these readings will be the field losses, which 
may thus be measured under actual running conditions during 
the progress of the test. The field losses could, of course, be 
measured by placing the wattmeter direct across the field, but as 
this involves taking readings at a very low power-factor the 
above method is to be preferred. The field losses include the 
IPR loss in the field, the hysteresis and eddy loss due to the 
alternation of the flux, and the losses in the coils short-circuited 
under the brush. The I?R loss in the armature, the loss in the com- 
pensating coil, and any other stray armature losses, were measured 
in the following manner: Arrangements were made, by means of a 
two-way double.pole switch, for switching on either alternating or 
direct currents, of equal magnitudes, to the armature. The power 
consumed by each of these was measured on the wattmeter, and 
the difference taken as the loss in the compensating coil. The 
power consumed by the direct current is, of course, the I?R loss 
only. By reading this on the wattmeter, we eliminate any error 


Fie. 17. 


in the ammeter, or in determining the resistance. By switching 
on the field of the series motor while being driven by a direct- 
current machine, and noting the increase in the input of the 
driving machine, the iron losses due to rotation were measured. 
Lastly, by lifting the brushes and again observing the loss in 
the field when the current is switched on, we may separate 
out the loss in the coils short-circuited under the brush. The 
results of these three tests are shown in Figs. 17, 18, 19, 20 and 21. 

In Fig. 18 curve I. represents output plotted against speed (here 
the output includes friction losses). In curve Il. the iron losses 
due to rotation have been added. In curve III. the field losses 
proper have been added also. Curve IV. includes the losses in the 
coil short-circuited under the brush. Curve V. includes the PR 
losses in the armature. Curve VI. includes the compensating coil 
losses. Curve VII. represents the input. In Figs. 19 and 20 the 
losses are added to the output in the same order, except that 
Curve III. represents the field losses, including those in the coils 
short-circuited under the brush. Thus the curves are numbered 
differently, there being only six curves instead of seven. In Fig. 19 
it may be seen that the I?R loss in the armature is the greatest (the 
motor being perhaps overloaded). This amounts at the working 
speed (2,000 revs. рег min.) to about 15:5 per cent. The field losses 
are nearly as great, being 11:2 per cent. The losses in the compen- 
sating coil are 5:1 per cent., and the iron losses due to rotation 1.8 per 
cent. The losses in the coils short-circuited under the brush are 
quite insignificant. If we now turn to Fig 20, giving the analysis 
of losses when we have 104 turns on the field, we see that the field 
losses are by far the largest, forming 17:0 per cent. of the input. 
The copper losses only form 7:1 per cent., the compensating coil 
losses 8 per cent., and the iron losses due to rotation 6˙1 per cent. 
Fig. 19, giving the analysis of losses when we have 84 turns, forms 
an intermediate case. A comparison of these three figures 1s 
very instructive. It shows that the principal reason why the 


* These analyses were all made at 25 frequency. 
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efficiency becomes constant at so low a value as 65 per cent., 

and cannot be raised by increasing the number of field turns, is 
because of the large iron losses. These are probably largely due to 
the fact that the machine has flat cast-iron end plates bolted direct on 
to the stampings, the field coils enclosing both stampings and end 
plates. This undesirable feature I was unable to alter. Fig. 18 in 
particular shows that the resistance of the machine is far too high. 
The resistance of the armature over the brushes is in fact 0°43 ohms. 
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The other losses are not, I think, excessive, except perhaps the 
hysteresis due to rotation, which, in Fig. 19 especially, seems very 
high. In connection with this, it seems rather remarkable that in 
Fig. 18, when there were only 52 turns on the field, and con- 
sequently the flux was stronger than in the other two cases, the 
hysteresis, &c., due to rotation, is the smallest. It will also be 
noticed that the output + losses is considerably less than the input, 
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and this suggests that the hysteresis due to rotation has been 
under-estimated. In Fig. 17 are given the three circles corres- 
ponding to the tests in Figs. 18, 19, and 20. It should be mentioned, 
in this connection, that, since the compensating coil was put in, 
the centres of many of the circles observed have lain below the line 
of zero power-factor. A possible explanation of this seems to be 
the following: Unless the plane of the compensating coil is exactly 
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perpendicular to the brush-line (and this can only occur for one 
particular brush. position) an E.M.F. will be produced by the 
rotation of the armature in the flux due to the compensating coil. 
This E.M.F. changes its direction as we move the brushes past the 
position of perpendicularity to the plane of the compensating coil. 
If it is in phase, instead of opposite in phase, to the current in the 


latter, it will tend to reduce the angle 0 (Fig. 2) and may even 
make it negative, thus depressing the centre of the circle below 
the line of zero power - factor. 

In Fig. 21 are shown curves of output, power - factor and efficiency, 
plotted against speed. These were taken at 90 volts, 25 frequency, 
and with 52 turns on the field. They represent on the whole about 
the best performance of which the motor under test is capable. The 
output is excellent if we consider that the motor is about the size of 
an ordinary 1 B. . direct-current machine. It weighs, in running 
condition, 169]b. At 100 volts the output would, of course, have 
been greater, certainly not less than 2 H.P. at 2,000 revs. per min. 
It was, however, found impossible to keep the voltage of the gene- 
rator up to 100 with the heavy currents taken. The power-factor, 
too, is very fair, but the efficiency is decidedly low. At 2,000 revs. 
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per min. we have: Output= 1,280 watts; power-factor=0°83 ; 
efficiency = 59 per cent. If we compare this with the specification 
given above, we see that, allowing for the effect of the compensating 
coil, they agree very fairly. The output is very much greater, as 
one would expect, since it is proportional to the square of the cur- 

rent passing through the motor, the power-factor is better, which is 
also what one would expect, and the efficiency is lower, which is 
accounted for by the compensating coil losses and the iron losses 
due to rotation, which were not taken into account in the calcu- 
lations. Thus we may be fairly sure that a motor designed by the 
methods described above will fulfil its specification. 

The faults of the motor experimented on, and their remedy, are 

rendered quite clear by the above analyses of losses. It is clear 
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Fic. 22.— EXPERIMENTAL VERIFICATION OF THE OUTPUT AND EFFICIENCY 
CONSTRUCTIONS. 


; that in order to obtain a higher efficiency, a higher counter E.M.F., 


that is, more turns on the armature, is needed. In order to 
decrease the armature I?R losses, a larger gauge wire is required. 
Thus the armature must be made considerably larger than in present 
direct-current practice. On account of the very small space occupied 
by the field winding a much more compact design of field magnet 
is possible, thus decreasing both the weight, the reluctance, and 
the iron losses. The iron, as mentioned above, should be distributed 

symmetrically about the axis of the main magnetic flux. A motor 
built in this manner would have good efficiency and high power-factor, 


| while the output per pound would probably be even higher than in the 
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motor tested, which at full’ load gave 9 watts per pound, 100 volts 
being applied. The reason why such good “ weight efliciencies ” 
are obtained with so small a motor is on account of the large number 
of armatureturnsemployed. Though this method of design is adopted 
for quite other reasons, it is precisely the one recommended by 
Mr. Hobart in his book Electric Motors,” and elsewhere, as givin 
good weight efficiency in direct-current motors. In fact, when 
this experimental motor was tested with direct current, it gave about 
8 H.P. at 1,400 revs. per min., with an efficiency of about 70 per 
cent., 100 volts being applied. The low efficiency is explained by 
the high I?R losses, as we have seen above. In this case we got 
12:5 watts per lb., very nearly. 

It has been shown experimentally above, that in the alternating- 
current series motor the current moves on a circle as we vary the 
speed, and that the speed may be found by the construction given 
in Fig.2. It is also clear that the torque is proportional to the 
square of the current. These two constructions being assumed, 
the constructions for output, efficiency, &c., follow mathematically, 
no further reference to the series motor being necessary. It was 
thought of interest, however, though not strictly necessary, to 
attempt a direct experimental verification of the two latter construc- 
tions, more especially as a verification of the efficiency construction 
would enable us to test whether the theoretical result that the 
efficiency is 100 per cent. at infinite speed, supplies us with a satis- 
factory efficiency scale. Fig. 22 gives us an experimental verification 
of the output and efficiency constructions given in Fig. 2. 

A perpendicular I H was dropped from a point I on the current 
circle on to. the standstill current, its length measured, the output 
corresponding to this point noted, and from these two observations, 
the scale to which I H represents the output wasfound. Setting off 
the outputs corresponding to the other points on the current circle 
along lines through these points and perpendicular to O S, we get a 
series of points which, as Fig. 22 shows, lie very closely along О 5, 
thereby verifying the output construction. The efficiency circle was 
next drawn, according to the rule given above, the length of I B and 
the (observed) efficiency corresponding to the point I noted, and 
from these the efficiency scale determined. Setting out the efficiencies 
corresponding to the other points on the current circle, from th-3e 
points, in the same way as the outputs, & series of points is 
obtained, which, as may bo seen, lie very closely along the efficiency 
circle. This verifies the efficiency construction. Comparing the 
efficiency scale as determined experimentally above with that 
deduced from the assumption that the efficiency is 100 per cent. at 
infinite speed, it was found, as bad been suspected, that they did 
not agree, the latter scale giving efficiencies which were & good deal 
too high. Thus in practice it will be necessary to determine the 
efficiency scale experimentally. 

Thus it will probably prove impossible to obtain a satisfactory 
test on the series motor by means of one or two observations taken 
at standstill, as may be done in the case of the induction motor. A 
brake test will always be necessary. It may be pointed out here 
that the Hopkinson test is perfectly applicable to the series motor, 
the power required by such & motor being supplied by another, 
exactly similar, coupled to it and acting as a brake. The wattless 
current taken by the machine, however, cannot be so supplied, and 
thus the generator must supply both the losses and the wattless 
currents required by both machines. Throughout the series of 
experiments described above, it has been found impossible to obtain 
satisfactory experimental values of the standstill current, on account 
of the fact that the contact resistance of the brushes is much higher 
at standstill than when running. This effect will probably occur 
in all commutator motors, though it may be less marked in 
la machines. It produces a slight decrease of the current 
and a considerable increase in its power factor on account of 
the enormous commutator losses. It was frequently found that the 
power-factor of the motor when running at a slow speed, say, 80 revs. 
per min., was lower than that at standstill, on account of the 
above effect. It was found impossible to keep the motor stationary 
for long with current flowing through it, as the brushes rapidly got 
red-hot. I have usually been obliged to deduce the standstill current 
from the observations of current, &c., when the motor was running, 
by means of the speed construction. In verifying the speed con- 
struction itself, the following method was adopted: According to 
heory, as may easily be seen, if O S (Fig. 2) does not eorrespond to 
zero speed, but to some other speed, say, a revs. per min., then 
SP will be proportional, not to the actual speed s, but to s— a. 
Thus, if we plot S P against the measured speed, we ought to obtain 
a straight line, whatever the position of OS. This was found to be 
the case, and this fact forms the real verification of the speed con- 
struction. For one, and only one, position of O S, the curve between 
5 P and the measured speed was found to pass through the origin. 
This was taken as the correct position, and is used in the curves 
given in Fig. above. 

In conclusion, my thanks are due to Messrs. Nightingale, 
Chaffer, Nealor, Hodgkinson, King and Herbert, for their assistance 
in the experiments described in this appendix. I have also to thank 
Mr. Nightingale for his assistance in preparing soine of the figures. 


THE EDDY CURRENT BRAKE FOR TESTING 
MOTORS.* 


BY D. K. MORRIS, PH.D., AND G. A. LISTER. 


The eddy current brake has many advantages over the band or 
rope methods of motor-testing. Among these are :— (a) Sensitive- 
ness combined with convenience of adjustment to exact balance; 
(b) uniformity of load, and exact constancy after final temperature 
conditions have been reached ; (c) heat produced in energy-absorbing 
element not conducted to bearing; (d) absence of wear; e) retarding 
torque only occurs. The advantage referred to in (c) is one of great 
importance. The continual stream of air outwards past the copper 
disc, carries away the heat in a remarkable manner, so that the 
copper disc may be very hot indeed for long periods, while the 
adjacent bearing remains quite cold. The nature of the stresses, 
too, permits of a relatively perfect thermal isolation of the disc as 
compared with a pulley rim. With the eddy current brake the 
absorption capacity appears to be determined only by the heating 
of the magnetising coils. 

The types of eddy brake on the markct, however, have not been 
very widely used, mainly on account of the high initial cost, and 
the difficulty of applying them to various sizes and types of motors. 
They are constructed on one of the following principles :—(1) The 
revolving element ‘is secured to a spindle, one end of which is 
coupled to, or belt-driven from, the motor shaft. This brake-spindle 
revolves in bearings carried by an independent frame, which also 
carries by means of ball-bearings the floating portion of the brake. 
(2) The revolving element is secured direct to the motor-shaft, the 
fixed portion being provided with knife edges, and mounted on a 
separate frame. In the former case a correction of an uncertain 
nature arises on account of the friction of the bearings, and probably 
on account of air-friction, while in the latter either the brake or the 
motor has to be specially mounted, that the centres may be brought 
approximately into line. In such brakes, also, end play should be 
minimised. 

To surmount these difficulties the authors, in designing a brake 
(Fig. 1) for the Electrical Laboratory of the University of Birming- 
ham, decided to entirely dispense with separate bearings or frame. 
It is intended to be mounted on the motor-shaft in place of the 
ordinary pulley. The fixed portion of the brake is carried by the 
revolving system, and though there is friction at the bushes, B and 
D, this small load is duly represented as torque on the brake lever. 
A similar argument applies to the air friction. Mechanical and 
electrical symmetry are insured by the use of two copper dises, one 
revolving on either side of the magnetising coils. This doubles the 
capacity of the brake for a given diameter and, incidentally, renders 
it completely astatic. A multi-polar design was employed, since in 
this case the weight is less than that for a two-polar design. 

Fig. 2 shows the brake mounted on the spindle of an electric 
motor, and indicates the manner in which the pressure on the 
motor-bearing may be adjusted. The brake is provided with a link 
suspension, so that an upward pull gives rise to no twisting moment. 
This suspension is attached to a spring balance, which can con- 
veniently be carried by the hook of the crane or blocks serving the 
testing bed. By means of the lifting gear the pressure on the 
bearing may be reduced to nothing, or it can be given any desired 
value. Bearing friction in motors may be tested with this brake 
with an accuracy not hitherto possible, In cases where lifting gear 
is not available, the suspension and balance could be carried by a 
special frame, provided with screw and hand wheel. For ordinary 
testing the whole brake can very well be carried on the motor- 
spindle without suspension. | 

The revolving discs, E, are made of high conductivity hard-rolled 
copper. They are supported by a thin steel plate and steel arms on 
the outer and inner sides respectively, each hub beins keyed to the 
bush, B. Between these discs is the casting, C, which is fitted with 
a gunmetal bush, D, bored to suit the bush B. Into this casting are 
screwed two tubes, the shorter carrying the counterpoise, and the 
longer constituting the lever arm. This arm is marked with a scale 
of feet divided into tenths and hundredths of a foot, the maximum 
leverage being 3ft. The brass plates, F, are bolted to the casting, 
C, and carry at their circumference the magnet coils, G. These 
eoils, which are eight in number, are securely held in position by 
the steel wires, H. Each consists of a wrought-iron core wound 
with 1,400 turns of No. 20 S.C.C. copper wire. The resistance of 
each coil is 5:1 ohms when cold. There is a ventilating duct at the 
middle of the coil. The aluminium castings, J, act a3 distance 
pieces, the two upper ones being fitted with insulated terininals 
Secured to these custings by set-pins are the aluminiuin castings, К, 
which carry the external yoke rings, L. А slotted hole in the cast- 
ings, K, allows the length of the external air-gap to be adjusted. 
The length of the internal air-gap is fixed, and in consequence of 
the rigidity and smooth running can be kept short. 


„Abstract of a Paper read before the Birmingham Local Sec:ion of 
the Institution of Electrical Engineers on April 12. 
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Steel bushes, A, are turned to suit the inside of bush, B, into 
which they are keyed. They are bored out to various sizes to suit 
the spindles of the motors which have to be tested. The suspension 
links, M, are fitted to the graduated lever and to the counterpoise 
lever at equal distances from the centre. Accurately adjusted sliding- 
weights of 2$lb., 5Ib., 741b. and 10lb. are used. After completion 
the brake was supported on a central knife-edge, and the counter- 
poise lever Joaded until an accurate balance was obtained. 
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reduction of resultant flux. Fig. 8a represents the flux (obtained 
ballistically) in one of the yoke-rings with the brake stationary, and 
also when running at 1,000 revs. per min., the excitation being con- 
stant at 8,500 ampere-turns per pole. The flux which usefully cuts 
the copper may be taken as that which actually arrives at the yoke- 
ring. The dotted curves, which are determined from the flux curves, 
represent the approximate induction density in the air-gap in each 
case. It will be seen that, on the average, the flux is shifted for- 


Fig. 1.—Eppy Current Braxe. For testing Motors up to 5 n. M. p. at 1,000 revs, per min.; or 74 h. H. r. at 1,750 revs. per min., with an 
overload capacity of 25 per cent. in each case. 


(1) A test to determine the result of reducing the number of 
magnets showed that the braking effect is practically proportional 
to the number of coils excited. The slight reduction observed was 
probably due to the increased length of the iron portion of the 
magnetic circuit. In other words, the braking effect depends only on 
the total flux cutting the copper, and is independent of the number 
of points at which it may be applied. (2) The removal of the 
external yoke-rings resulted in a reduction of the absorption capa- 
city to about 50 per cent. of the normal for a given number of 


Fra. 2.-- Tne Еррү CURRENT BRAKE READY Fon CAnnYIXG orr Теѕтз, 


ampere-turns per coil. 


about 0-8ft.-lb. at 500 revs. per min. This increased to 0:865ft.-lb. 
at 1,250 revs. per min. (4) At moderate excitations, such as 4,000 
qu iie per coil, the horse-power absorbed increases, except 
at first, nearly with the speed up to 1,000 revs. per min. Above 


this speed, however, there is a noticeable falling off. At low excita- | 


tions, such as 1,500 ampere turns per coil, the falling off occurs at 
about 600 revs. per min. This failure to reach proportionality is 
due to increased distortion of field at high speeds and consequent 


(8) The torque produced by bearing and ; the brake to the yoke-ring coils. mtag 
air-friction alone (the magnets being unexcited) was found to be , bably does not warrant the extra complication. 


| 


| 


ward in the direction of rotation. This is represented in Fig. 3s. 
(5) The brake was originally made with a plain yoke-ring without 

ole-pieces. Its performance under these conditions is shown in 
Fi . 4, curve I., abscisse representing ampere-turns per pole and 
ordinates the horse-power absorbed. The addition of pole-pieces 
lem. deep, and having a radial length slightly less than the liameter 
of the magnet core, somewhat increased the efficiency of the brake, 
as indicated by curve II. The best position for the pole-piece was 
found to be 5mm. forward of the magnet coil, but the effect was not 
sufficient to warrant their being permanently placed in this position. 
(6) An attempt to prevent the flux from being dragged off the pole- 
pieces, and so prevent excessive lengthening of lines and consequent 
reduction of field strength was made by winding the yoke-rings with 
additional magnetising coils situated between the pole-pieces. There 
were 16 coils, or two coils per magnet, each consisting of 25 turns 
of No. 18 D.C.C. copper wire. The effect was very noticeable, as 
will be seen on reference to Fig. 4, curve III., which shows the 
effect of a constant current in the main coils giving 
8,500 ampere-turns combined with increased excita- 
tion applied by means of these supplementary coils, 
up to a total of 6,000 ampere-turns. Curve IV. 
shows the result of a constant excitation of 2,000 
ampere-turns maintained by the yoke-ring coils, 
supplemented by currents in the main coils. The 
result of these two curves is to show that, up to 
an excitation of, say, 5,000 ampere-turns, the maxi- 
mum effect will be obtained by using the main 
coils only. Above this figure, however, the 
strength of the eddy currents in the discs 
tends to cause excessive distortion of the field, 
and a great advantage will result by transferring 
a large portion of the energy supplied to 
The advantage, however, pro- 
(7) It was 
found that the braking effect for a given excitation is not per- 
ceptibly dependent upon the temperature of the copper discs. This 
shows that any decrease in the eddy currents due to increased resis- 
tance of path is counteracted by the consequently reduced distor- 
tion. (8) Experiments carried out with different lengths of air-gap 
emphasised the necessity of keeping this as sinall as possible. When 
absorbing 5 H.». at 1,000 revs. per min. a reduction in the air gap 
from 10mm. to 8mm. reduced the current required by 15 per cent., 
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thus resulting in a saving of power of rather more than 30 per cent. | obtained without any material reduction in the seifsitiveness. 


(9) Fig. 5 shows the variation of flux with excitation both with 
brake stationary and when running at 1,000 revs. per min. The 
thickness of the copper disc is 4mm., and the length of air-gap 
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Fig 3a. Flux in Yoke Ring with a Constant Magnetisation of 
3,500 Ampere-Turns per Coil 
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Fig 3b. Diagram showing Distribution of Flux in Air Gap 
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Fic. 3.-—DistTRIBUTION OF FLUX іх YOKE RING AND AIR Gap. 


measured at the centre of the magnetising coil. (10) Fig. 6 shows 
the variation of flux with speed, the excitation being constant at 
1,400 ampere-turns per coil. The measurements were taken at the 
centre of the coil. (11) As a result of theoretical considerations the 
brake was tried with copper discs of section shown in Fig. 7. This 


Brake-horae-power. 
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1,000 2,00 3,000 4,000 5,000 6,000 7,000 8,000 
Ampere-turns per Сой. 
Fig, 4. 


section enables the length, of the air-gap to be considerably reduced, 
while at the same time affording a high conductivity path for the 
eddy currents in a circumferential direction. The results obtained 
are given in curve V., Fig. 4. 


60,000 | 
8 ай 
3 50,000 ——- 
Uu | 
= 40,000 — 
© | 
ар | 
out mom тоз эы QE MEM кшш 
8 | 
M 20,000 ———— 
— | 
= 10,00 „„ 
8 i 


= —  - = 


19:0 2.0% 3,099 4,000 5,000 6.0 70 8,0) 
Ampere-turns per Coil, 


is. 5.—Vaniation or THE FLUX WITH THE EXCITATION, 


Onc of the characteristics of the brake is the'steady manner in 
which the lever floats after the magnetising current has been 
adjusted. This is due to the fact that the centre of vity of the 
sliding weights is slightly below the centre line. This feature is 


possible. 


Another noticeable feature when using the brake is the absence of 


trouble due to end- play of motor. This is extremely serious in the 


, ease of brakes in which the copper disc is mounted on the motor 
between pole-tips approximately 9mm. In each case the flux was 


spindle while the magnet system rests on a separate frame. It is 
found that by the use of properly-suspended flexible 
leads the magnet coils can be supplied with current 
without the use of mercury cups. 

The limit to the absorption capacity of the brake 
is determined by the heating of the magnetising 
coils. The brake was originally designed to absorb 
5 Н.Р. when running at 1,000 revs. per min., and 
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Approximate Induction Density in Air Gap. 
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Revs. per min. 
Ес, 6.—VARIATION OF THE FLUX WITH THE SPEED. 


it has been found to work most efficiently at speeds of this 

order. At speeds above, say. 1,500 revs. per min. the falling 

off of braking effect due to field distortion becomes noticeable, 

and at speeds lower than 500 the magnetising current required to 
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brake, say, 5 H.P., becomes too great for the capacity of the coils. 
Fig. 4, curve II., shows the absorption capacity of the brake for 
given excitations at 1,000 revs. per min., and curve II4. under same 
conditions for 1,750 revs. per min. Motors may be tested for start- 
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ing torque by locking the revolving discs to the fixed portion of the 
brake. In any type of eddy-current brake it is important that the 
power absorbed in the magnetising coils be kept down as low as 


(То be concluded.) 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER p’ALBE.] 


Ionisation in Flames.—A department of research in which 
chemistry and electricity come intimately into contact lies in 
the ionisation of flames, where dissociation may be made to 
influence both the temperature and the conductivity. P. 
Massoulier gives the results of some interesting measurements 
in this connection. He obtained a blue flame by burning a 
stream of air comprising 80 litres per hour saturated with 
ether vapour. Two electrodes were placed 2cm. above the 
orifice and 2mm. apart. They were heated to a bright orange 
colour, and the current obtained with an E.M.F. of 88 volts 
amounted to 14 scale divisions, corresponding to 28 x 107? 
ampere. On blowing CO, into the jet, the temperature was 
lowered, as shown by the colour of the electrodes becoming 
red and finally black. But at the same time, in spite of the 
reduced mobilities of the ether ions, the current increased 
very notably. With 18 litres of CO, per hour, the current 
indieated 31 scale divisions. It reached a maximum with 
36 litres of CO, per hour, amounting to 41 scale divisions, 
and then began slowly to fall away. On the other hand 
an inereased proportion of air affects the temperature but 
little, but reduces the current. This shows that the carbonic 
acid must be strongly dissociated. The dissociation uses up 
the heat, but furnishes a vast number of ions for conveying 


the current. 
[P. Млввосілев, Comptes Rendus, April 10, 1905. ] 


Conducting Sphere in a Rotating Magnetic Ficld.—O. M. Corbino 
has determined the couple required to make a conducting sphere 
rotate uniformly in a uniform magnetic field by rotating, not 
the sphere, but the field itself, using for this purpose Duddell 
currents of high frequency. He finds that for a given radius 
the couple is only a function of the ratio between the angular 
velocity and the resistivity of the conductor. It therefore 
retains the same value when the velocity and the resistance 
change in the same ratio. Tho couple required by a copper 


sphere at 500 revs. per second is about the same as that | 


required by an equal sphere of bismuth at 40,000 revs. He 
found, on increasing the frequency, that while at 500 turns 
the couple on the copper was greatest, at 900 the couple on tin 
was greater, and at 4,900 turns bismuth surpassed copper. The 
theory of this phenomenon has been given by Hertz, and the 


results go to confirm the theory. 
[O. M. Соввгхо, Physikalische Zeitschrift, April 15, 1905.) 


Gravitational and Electrical Mass.—E. von Schweidler criti- | 


cises the attempt made by V. Fischer, and later by B. Davis, 
to identify the electrical and gravitational masses by means of 
the constants governing their mutual attraction in accordance 
with the inverse-square law. He maintains that an approxi- 
mate equality between two constants is only of import when 
the two have the same dimensions. The reciprocal of the 
gravitational constant is 1:5 x 10’, and the ratio e m is nume- 
rically the same, but while the dimensions of the former are 
MLT, those of the latter are M II. 
(E. von SchwWEIDLE R, Physikalische Zeitschrift, April 15, 1905.] 


Optical Properlies of Ionoplastic Iron.—L. Houllevigue finds a 
marked difference in the optical behaviour of iron films accord- 
ingly as they are deposited by the cathode disintegration of a 
small point, as in Kundt's method, or form a plane cathode, as 
in the author's own method. The difference is most marked in 
the double refraction of the two films. Kundt found a differ- 
ence in the two refractive indices exceeding 0 5, whereas the 
author finds it certainly smaller than 0-01. 
шоно difference of molecular structure between the two 

inds of deposition. The elliptical polarisation of a rectilinear 
beam traversing a film normally and parallel to a magnetic 
field has been studied by Cotton and Righi. The latter, who 
discovered the phenomenon, attributed it to an inequality of 
retlective power of iron for the two circular components. By 
experiments with various films in different fields, the author 


This points to а. 


finds that log tan (45 + ф) where tan G/s, the ratio of the 
two axes of the ellipse, is constant, and shows that this invali- 
dates Righi’s hypothesis. 

LL. Hobi. LRV IE, Comptes Rendus, April 17, 1905.) 


‘eld of a Revolving Electron.—In the theory of magnetism the 
revolving electron plays an important part. Its electromagnetic 


field has, however, hitherto not been calculated, although 


Lorentz has given short general instructions for ош e 
problem, and has evaluated the field in the interior of the 


electron, without, however, giving the important external field. 


A. H. Bucherer fills this gap by determining the general equa- 
tions for a revolving charged body of any shape, and su lo 8 
three-dimensional polar co-ordinates. He supposes that the 
field of the body revolves with it like a rigid y, and also 
that the distribution of the electricity on the surface of the 
body is not affected by the rotational motion. After deducing 


these general equations, he reduces them to the case of a 


spherical body like the electron, and obtains for the components 


of D and H: D= 6; D,» D. 0. 
di? 
Ke соз s RN sin В 
H, — Ore — 9 and H, — 127 775 ЕС 


The energy within the electron із 

eun 

54% 

eh 

86 ˙1 . 
[A. Н, Воонквкв, Physikalische Zeitschrift, April 15, 1905.) 


and the total energy 


“SIMPLEX ” CONDUIT-BENDING MACHINE. 


The Simplex Steel Conduit Co. ig now putting on the market a 
convenient and simple conduit-bending machine, the action of 
which is seen from the illustration below. It consists of a wooden 


lever, a hinge link, and a cast * bending mould," which has two: 
curved grooves of different radii. There are corresponding grooves 
at the end of the lever. The end of the tube to be bent is inserted 
into the groove of the lever, so that it lies between the lever and 
the curved and bending mould, and the other end of the tube. is 
pulled or pushed outwards. This latter action moves the link and 
the curved mould downwards, clamping the tube between the lever 
and the bending mould. The tube is then forced in the direction 
indicated by the arrow until it is bent into the desired curve. The 
grooves in the mould and the lever prevent any flattening or 
deformation of the tube. They will take a tube up to Jin. diameter. 
The device has no loose parts and weighs only 5lb. In the figure 
two tubes are shown in the machine, to illustrate two stages in the 


bending process. 
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SUBMARINE CABLE CONSTRUCTION. 


Telegraphy is the oldest branch of electrical engineering, 
and yet if the early submarine cables are compared with those 
of to-day it is surprising how slight is the difference between 
them. Not only are the component parts the samo, but the 
arrangement of these parts has undergone little change, and 
the chief variation has been in dimensions. Practically all 
submarine telegraph cables have a stranded copper conductor 
and gutta-percha insulation, the core being protected with 
impregnated hemp orsimilarmaterial and galvanised iron wires; 


this has been the construction employed, with but few exceptions, 


from the start. The chief exceptions have been the employment 
of Hooper's indiarubber in some cables owned by the Great 
Northern Telegraph Co., and some cases of telephone cables of 
special design. A four-wire gutta-percha-insulated cable with a 
cross-shaped air space to diminish the capacity was tried—we 


believe with some success—on an English coast cable some years 


ago, but no further developments of this design have been 
chronicled, the pattern of the Anglo-French cable having been 


' | reverted to in the Anglo- Belgian telephone cable subsequently 


laid. German engineers have gone further, however, in their 


experiments on telephone cables of modified design, and havo 


laid cables with iron wire wound over the copper conductors, to 
increase the inductance, and with paper insulation to diminish 


the capacity, the cable being lead covered. The construction 


of these cables was described in detail in our columns last 
September. 

In spite of Mr. OLIVER HEAVISIDE'S оон ваков to 
telegraph and telephone engineers to aim at the distortionless 
circuit” in the construction of their cables, very little has been 
done in England in this direction, and it is, therefore, with 
interest that we note the publication of a patent (No. 27, 265 
of 1903), taken out in the joint names of Sir OLIVER LODGE 
and Mr. А. R. HARD IE (Secretary of the Eastern Telegraph 
Co.). The patent describes methods for the increase of induc- 
tance and also of the leakage within certain limite, several 
methods being proposed. Instead of the iron wire around the 
copper, used in the experimental cables constructed for the 
German Government, the patentees propose two alternatives: 
either a wire of rectangular section, instead of circular, 


wound around the copper conductor or a series of iron washers 


threaded tightly over the conductor. The former alternative 
differs little from that employed in Germany, described by 
Herren DOLEZALEK and EBELING only a week or two before 
the date of the patent, and by the firm of FELTEN and Goll. 
LEAUME in conjunction with Dr. BreisiG of the German 
Telegraph Administration early in 1900. EBELING and 
DoLEZaLEK employed iron wire of circular section, how- 
ever, and the previous investigators used iron ribbon wound 
spirally and also tried the effect of including some iron wires 


—— — a 


among the outer layer of wires in the copper strand. HEAVI- 
SIDE considered the question of placing iron in direct contact 
with the copper conductor over eleven years ago, presenting the 
problem in plain practical language, devoid of mathematical 
symbols, in some of the concluding pages of his first volume 
of “Electromagnetic Theory," published in The Electrician in 
November, 1893. He was of opinion, however, that if the 
iron were in actual and continuous contact with the copper, 
the “skin effect" would destroy the benefit that might 
‘otherwise be derived. It would appear, therefore, that Sir 
OLIVER LopcE's proposal would be improved upon by placing 
a thin layer of insulation between the copper and the iron— 
probably a thick varnish would be sufficient —and employing 
the washers in preference to the continuous spiral of rectangular 
wire. This design would doubtless present some constructional 
difficulties, but we believe that they should not be insuperable, 
In their proposals for lowering the insulation resistance, the 
patentees are not quite so explicit. “One way of doing this 
is by incorporating a fine powder, say a suitable form of 
carbon, such as plumbago, in the insulating material". 
another way is to use a thin layer having a high specific 
insulation and a thicker layer with a lower insulation. 
Nothing is said, however, as to the precise composition of these 
three classes of insulation, upon which so much depends, nor 
are any directions given as to the methods that are to be 
employed for preventing an increase in the capacity. A third 
method, intended to supplement the other methods described, 
is- to introduce high-resistance spirals reaching from core con- 
ductor to sheath at regular intervals —megohm coils а mile apart 
are suggested. Here again no directions are given as to the 
meclfanical construction of these spirals, the figure which illus- 
trates them being only diagrammatic. Another interesting 
suggestion in the patent is that for deep-sea cables the outer 
iron armouring should be dispensed with, the desirable mecha- 
nical stfength being obtained by increasing the thickness of 
the copper conductor if necessary, and that in place of this the 
outer insulating cover should be increased in radial thickness 
to ns great ap extent as is permissible in practice. 
- From this description of the patent it will be seen that a 
move has been made in the right direction, although much 
remains to be done towards the practical realisation of the 
improvements that we have outlined. We do not doubt that 
the engineers of the Eastern Telegraph Co. are at work on the 
problom, and we look forward to the attainment by them of 
useful practical results. The problems of fast-speed submarine 
telegraphy and of submarin® telep одр afe. very atilar, and 
an increase in the working range of the latter is well worth 
atf r: e MIA en 
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(Copies of the undermentioned works be had from The Electrician Office 


Practical Methods of Electro Chemistry. 
(Lofidon: Longmans, Green & Co.) бв. 
As an example of what can be done by an enthusiast of 
experience, this book is admirable, Mr. Perkin has entered 
with interest into the examination of many methods of electro- 
chemical analysis, and, not content with the position of a scribe, 
he has tried the methods for himself. These are of the usual 
slightly absurd sort of electro-chemical methods of analysis very 
well worked out. The separation of copper from arsenic, the 
estimation of molybdenum, the determination of the'halogens, 
electrolytically, do not commend themselves to the practical 
chemist. But it is well that the. student should know that 
these feats are possible. Electrolytic analysis is a disappoint- 
ment; only slowly are chemists beginning to understand that 


By F. MoLLwo PERKIN. 
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no sharp separation is possible electrolytically; they know 
that when the last word has to be said a like inability attends 
chemical procedure ; but they also know that whereas the one 
may be reckoned by large fractions in percentage, the other, 
skilfully conducted, is of a far smaller order. 

. Far more informative is that part of the book which deals 
with the preparation of definite substances—a matter apt to be 
neglected. As an educational means it is invaluable, and when, 
as in this book, modes of preparation of organic bodies are 
described in terms based not on general ideas, but on precise 
experiment, the sentiment of the reader mounts to gratitude. 
Altogether the book is the outcome of intelligent appreciation. 


The Inventor's Guide to Patent Law and the New Practice. By 
James RoBERTS, M.A., LL.B. (London: John Murray.) 28. 6d. 


This little work is substantially a concentrated solution of 
the author's larger work on Patent Law which was recently re- 
viewed in these columns. Special attention has been devoted 
to an explanation of the new practice relating to the official 
search. The book is written in a clear and lucid style, and it 
eontains a number of apposite illustrations of leading principles. 
It should therefore prove very useful to electrical engineers 
and others who are too busy to master the intricacies of Patent 
Law but yet wish to obtain a clear idea of the steps necessary 
to be taken in order to protect their inventions. The text of 
the Patents Act, 1902, and the new Patent Office Rules are 
included, so that the work is quite up to date. 


Gas and Petroleum Engines. Translated from the French of Henr 
de Стави by A. G. Ешлотт. (London: Whittaker & Co] 
1905. 2s. 6d. 


Non-technical readers will find in this little volume many 
useful hints towards the clearing up of matters,often imper- 
fectly understood. The author makes no pretence of his work 
being a text-book for engineers, but for mechanics, and even 
motorists, it will probably prove of use. A short description 
of the Diesel engine is included in this, the second, edition. 


Arc Lamps and How to Maintain Them. Ву H. бмїтнвох and 
Е. R. SHABPE. (London: S. Rentell & Co.) 18. 


The second edition of this book is a re-written form of the 
first with a few additional particulars concerning enclosed are 
lamps. It is intended principally for the user of arc lamps, 
and endeavours to explain in simple language the construction 
of different makes-of lamps and how to use them. 


Petrol Motors Simply Explained. By T. H. Hawer. (London: 
Percival Marshall & Co.). 1s. 

The author does not treat his subject exhaustively, but gives 
a number of useful hints to those who know practically nothing 
about motor cars. Like many other writers on the same 
subject, Mr. Hawley does not insist on the voltage of an igni- 
tion accumulator being observed by means of a voltmeter of low 
resistance or when discharging normal current. If motorists 
only took care to do this there would be fewer breakdowns 
and disappointed hopes. 


and Oil Engines. By WALTER C. Runciman. (London: Percival 
Marshall & Со.:. 6d. 

Tha book contains an illustrated and descriptive account, 
free from mathematics, of gas and oil engines. On the whole, 
the drawings and diagrams are well chosen, but exception must 
be taken to a sketch on p. 78, which is intended to indicate the 


post E К 
free, on receipt of published price, Add 5 per cent. for abroad or for foreign book.) manner of arranging а brake Lest, but shows the brake shoes 


embedded in the rim of the flywheel. The book is clearly 
written and may be recommended as a first stepping-stone to 
the more detailed investigation of this fascinating subject. 


Die Formelzeichen. Ву Ота» Linvens. (Leipzig: Jil und Schunke.) 
1905. 5m. 


No one will doubt the advantages that would accrue from 
having uniformity—and, if possible, international uniformity— 
in the symbols employed for representing physical, technical 
and chemical dimensions. Herr Linders, evidently, does not 
believe in half-measuree, for in the book under review he nct 
only deals with 781 dimensions used in pure and applied 
science, assigning te esch dimembion a symbol sonsisting of a 
letter of the Latin, Greek, or German alphabet, or a vombina- 
tion of letters with and without suffixes, but also tabulates five 
alternative series of symbols. ln one of the series the Russian 
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ойл, z ы naed. The four remaining series differ from 
en ner v» a alight extent, and it is the author's hope that 
wie 3 -hese may be ado in toto, or form at least the basis 
amd guide for future efforts. Side by side with his own 
immi, the ant hor places, as far as possible, those employed 
m vare wel. known pocket books or suggested by different 
ente sti engineering societies. 


NAGNETIC ALLOYS OF NON-MAGNETIC METALS. 


BY E. GUMLICH.? 


The fact nat Dr. Heusler has succeeded in producing, from non- 
matnatie materials, ferromagnetic allovs of pretty high permeability 
nes natnrally ereated considerable interest. The author examined 
сао of these alloys, and is able to confirm the observations made by 
their diseo*erer.* and to add sorne new ones. 

Ailoy 1. eonsisted of Cu. 61 5 per cent., Mn. 23:5, AL 15 and Pb. 0:1. 

Allo» IL exnsisted of Cu. 67-7 per cent, Mn. 20:5, Al 10:7 and 
Fb. 177. 

Ns enrves of magnetisation and hysteresis are given in Figs. 1 
2. 
Alloy II. еопі4 be worked easily, but alloy I. was very brittle. 


Fie. 1. -ALLOY I. 


The fields ed rar.ged from zero up to 160. The maximum 
B observed was 4,270 units in the first alloy and 8,120 in the second. 
The coercive foree was about 7:4 in I. and 1:5 in II., and the hyste- 
resis waste 7 ergs per cubic centimetre in I. and from 250 to 
1,500 ergs per eubie centimetre in II. The values for Steinmetz's 

ient я were 00117 and about 0003 respectively. No simple 
torumla eould be found for the connection between coercive force, 
remanence and hysteresis loss, any more than for iron. 

The hysteresis loss for alloy I1. is small, and about the same as 
thas in bad i of cast steel, but sensibly less than that of 
cast iron. e coercive force of I. is about that of good cast iron, 
and in II. even equals that of prime cast steel. The maximum per- 
tuealility of both alloys is about equal to that of good cast iron, but 


Fic. 2.—ALrox II. 


— Before heating. 
eae wie After heating to 110deg. for 102 hours. 
=.=. After heating to 110deg. for 544 hours. 


inereases very considerably with age, and may even attain that of 
bad cast steel. Although this high permeability is of profound 
theoretical interest, it in not practically of much value, since it 
occurs at very low inductions and decreases again very rapidly. 
The тпахиашп = 1,200 lies at B=1,100, whereas it is only 85 at 
B-5.000. So that if a good induction flux were required at a 
moderate E. M. F. it would be necessary to employ a much larger 
sectional ares than in ordinary cast iron. 


ee ee Ыл калшы. 
: * Abstract of a Paper in the Zlectrotechnische Zeitschrift of March 2, 
1906, р ndi ов " Mg russe with Heusler's Ferromagnetic Manganese- 
у, . niam »' ъ communication Physikalisch. 
те 2 м : = ion from the Physikalisch 
eusler, Starck and Haupt, On the Ferromagnetic Properti 
of Alloys of Non Magnetic Metals," Elwert, Marburg, 1504. А 


Heating to 165deg. permanently spoils the material, owing to the 
permanent increase of its coercive force, which can only partly be 
removed by subsequent heating to 110deg. 

Another interesting property, though rather unfavourable for 
practical applications, is shown in the very magnetic 
after-effect. It often took 5 minutes for the galvanometer to reach 
its final deflection. This circumstance interfered with the accuracy 
of the yoke method, and would do the same in iron if the after-effect 
were of perceptible amount. In any case, it should be ascertained 
in each case, so as to avoid possible errors due to this behaviour. 

The author finally refers to Austin’s work* on the extension and 
subsequent contraction of these allovs in a magnetic field. The 
extension amounts to about one-third of that observed in soft iron. 
The subsequent contraction sets in gradually in a constant field. 
This ind therefore, another slow after-effect characteristic of the 
material. 
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GERMAN REGULATIONS FOR THE CONTROL OF 
SPARK TELEGRAPHY. 


A code of regulations issued by the German Government for the con- 
trol of wireless or spark" y came into force last month. 

The first regulation defines a coast station as one erected on the main- 
land or an island, permanently anchored ships being also included under 
the definition coast stations and not under “ship stations." The 
International Service Regulations, as revised in London in 1903, and the 
German Government Telegraph Regulations with regard to submarine 
telegrams are to apply to wirelees telegraphy across the sea unless modi- 
fied by any of the present special regulations. The interchange of 
wireless telegrams with the Government telegraphic network is to be in 
accordance with the regulations for submarine , and the mes- 
sages may be written in any of the languages allowed under the Inter- 
national Service Regulations above referred to. 

Regulation 2 defines the scope of the present regulations. They apply 
to wireless telegraphic traffic to and from the German public coast 
stations, as defined above. 

Stations on lightships as a rule only communicate with a given coast 
station. They may receive private as well as official telegrams, whether 
incoming or outgoing, addressed to the crew of the ship, and may receive 
messages or signals from ships not sent by wireless telegraphy, for further 
transmission. They may not, however, communicate with ships by 
wireless telegraphy except in cases of соавт. 

The present regulations have also to be followed by coast stations 
which are not public coast stations—i.c., those given under 55,—and also, 
as far as applicable. by ships sailing under the German flag when com- 
municating with one another. 

Regulation 3 prescribes that every public coast station of the German 
Admiralty is to be ready to work at any time of the day or night, except 
in so far as its operation has been stopped owing to exigencies of service 
for manceuvres, or for testing purposes. 

Public coast stations are to work with a wave-length of 365 metres; 
their range for communication with a station similarly equipped is to be 
200km. ; and their range to a ship with a 30-metre mast 120km., under 
normal weather conditions. 

Regulation 4 prescribes that ordinary Morse signals are to be used, 
together with the following additional signals :— 

— — — — — umm. “ Coase sending signal (Ruhe: eichen). 
This may only be given by public coast stations. 

e - — — — ез @ «з, Distress signal (Notzeichen). This is 
to be repeated by a ship in distress until all other stations have stopped 
working. 

n =з 8 D ae — аә, Quest signal (Suchzeichen). This may 
be repeated by ships on the high sea, the signal to be followed by the 
name of the ship. It is to be replied to by the word “hier " (here), 
followed by the name of the replier. 

Wireless telegrams are to be dealt with in the following order (1) State 
telegrams, (2) service telegrams, (3) urgent private telegrams, (4) ordinary 
private telegrams, but messages from ships in distress have precedence over 
all the above. If the distress signal is not followed by any code name, 
every station that receives the signal is to signify its receipt of it. 

It is the duty of public coast stations to er wireless telegraph 
messages with ship stations within their maximum range. Preference 
must be given to the ship which will first leave the zone of intelligible com- 
munication, account being taken of its position, equipment and speed. 
A ship may only communicate with the coast station nearest to it except 
in the case of its being unable to communicate intelligibly with this 
station, owing to defective working, &c. A ship must not call up a coast 
station until it is within the certain range of the station. This range is 
to be taken at three-quarters of the highest range over which the coast 
station can communicate with the ship. Every ship must employ that 
one of its wave-lengths which is nearest to the wave-length of the coast 
station. Before calling up, any station, whether on a ship or on shore, 
must ascertain by means of its listening apparatus (or, if it has none, its 
receiving apparatus set to its condition of greatest sensitiveness), whether 
any other messages are being transmitted, in which case it must wait 
until these have finished. All stations must work their transmitting 
apparatus at the smallest effective intensity. 

On the receipt of the ‘‘ Cease sending " signal from a public coast sta- 
iion, a ship must immediately cease transmitting and must only resume 


when it is instructed to do so. 


* L. Austin, The Electrician, Vol. LIIL, p. 951. 
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If the call from a ship is not answered by the coast station, the ship 
may repeat it three times with an interval of not less than five minutes 
between each time; if the fourth call is not replied to, the ship may call 
the station again after an interval of one hour. 

Addresses on telegrams to ships at sea must bear the name of the 
addressee, the name of the coast station through which the telegram is 
to be transmitted, the name of the ship or its official number and the 
nationality of the ship. Telegrams received from ships at sea will be 
headed with the name of the coast station as the transmitting oftice, and 
after this the name of the ship is added. 

Wireless telegrams intended for ships are only sent if the ship calle up 
the coast station in passing, and only so long as the ship is within range 
of the coast station. 

If a ship, to which a wireless message has been directed, does not 
report itself to the coast station within the period indicated by the sender 
or within 29 days, this fact is notified to the sender. At the sender’s 
request, however, the telegram may then be held at the coast station for 
transmission to the ship for a further period of 80 days. 

In addition to the ordinary charge, a supplementary charge of 80pf. is 
made for each wireless telegram, this charge being paid by the sender it 
the telegram is sent to a ship, and by the recipient if it is sent from a 
ship. In cases where the charges have already been fixed, however, such 
charges will remain in force for the present. 

A ship, when calling a shore station, is to begin with the call signal, 
followed by three repetitions of the code name of the coast station, then 
the letter v, and its own code name (or, if does not possess one, the 
name of the ship). The coast station replies by giving successively the 
call signal, the code name of the ship, the letter v, and its own code name. 
This is followed by === === , should the coast station be ready 
to receive; or by the signal to wait г «mm е = e) followed by the number 
of minutes of the probable delay, and, if this is in excess of 10 minutes, the 
reason for such delay. If the coast station has given the signal to wait, 
the ship must await a further call. 

The ship is to commence its telegram by means of one of the following 
instruetions :—e, ss, a, d, indicating respectively a Government telegram, 
free Government telegram, service telegram, urgent private telegram. 
Then is to follow the destination, v or de, the name of the ship, the 
number of the telegram (if the telegram is destined for ab ), the 
number of words, and the time of handing in. The latter is to be indicated 
by three figures: day of month, hour and minutes. After this preamble, 
the supplementary instructions, the address, the text and the signature 
of the telegram are successively transmitted. 

Regulation 5 gives a list of the code names of the German coast stations 
and merchant vessels :— 

a. Public Coast Stations. 


1. Rixholt..o sis eoe krx | б. Heligoland .......... khg 
2. Arcona kar 6. Cuxhaven ............ kex 
3. Marienleuchte ...... kmr 7. Borkum lighthouse .... kbm 
4. BKK kbk 8. Borkumriff lightship .. fbr 
„ D. Coast Stations for Limited Public Traffic. 
1. Bremerhaven Lloydhalle .............................. kbh 
2. Weser Lightbhilkf:n„k f wf 
3, Elbe I. Lightship ............................. COR fef 
c. Merchant Steamers. 
1. Kaiser Wilhelm der Grosse" .... North German Lloyd d kw 
2. Kronprinz Wilhelm" ............ ditto dkp 
3. Kaiser Wilhelm II." ............ ditto dkm 
4. "Deutechland"  ................ Hamburg American ddl 
5. Moltke” ........... . itto d d m 
5. Büchen sees ditto d d b 
7. König Albert ꝗ ditto d x a 
8. “ Meteor ———— ditto dmr 
9. ** Cap Ortegal" ........... ТРТУ Hamburg 8. American. dco 
10. Cap Blanco ditto. d c b 
11. Prinz Adalbert Kiel-Korsór dpa 
12. Prinz Sigismund” ............ $C ditto dps 
13. Prinz Waldemar" ........ re ditto d ꝓ io 


Code names are fixed by the department which gives permission for the 
installation of wireless tele graph stations. 
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A PLEA FOR LARGER UNITS. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: The points raised in the leading article of your last 
issue are worthy of consideration by all engineers who are 
interested ın the design and operation of electric power stations. 
The future of the electrical industry depends, to no small 
extent, upon the possibility of selling energy at a very low cost, 
and broader minded ideas as to the sizes of generating units 
are badly needed in many quarters. 

Some engineers appear to be in favour of a large number of 
smail units from the mistaken notion that, with a varying load, 
just the right amount of plant can be kept running to fit the 
load. Six small sets, fully loaded, are supposed to be more 
economical than two large sets, each running at five-eighths or 
three-quarter load. It is quite overlooked that the larger units 


may be more economical in pounds of steam per kilowatt-hour 
at the lower load than the smaller units are at full load. 

Large units mean a substantial saving in foundations, build- 
ings, steam piping, attention, repairs, cost per kilowatt, connec- 
tions and switch gear. The staff necessary to run an engine 
room with eight sets of 100kw. each would hardly require to 
be increased if there were eight sets of 1,000kw. each instead. 

A point which is often missed is that the number of machine 
switchboard panels and the labour necessary in controllin 
them depend entirely upon the number of generating sets, aad 
not upon their sizes. ‘This may seem an elementary fact, but 
its effect upon the working of the station is, in many cases, 
entirely neglected. 

It is a peculiar thing, but it frequently happens that, when 
an engineer considers himself great on switch gear, he is, at 
the same time, a strong believer in small units. He is thus 
able to give full play to his genius for designing complicated 
switching arrangements. He is something like the medical 
gentleman, who, when he had a patient suffering from an 
unknown ailment, gave the poor man something to bring on 
fits, because “* he was great on fits." I read somewhere recently 
of a sub-station now under construction which is to contain forty 
motor generators. Picture the pride of the designer of the 
switchgear, and the state of iind. of the poor operators ! 

I can remember the time when we had to use a separate 
dynamo for each individual arc lamp, but I do not think, even 
in those early days, that anybody ever suggested using two 
dynamos for each lamp. We have now cut Diego loads than 
arc lamps, and are driving tramcars and even railway trains. 
But what would be said if we suggested the use of a separate 
generating set for each tramcar, or even for each train? Yet 
& power station is now being built for driving railway trains 
within 100 miles of London, which is to be equipped with eight 
machines of 750kw. each as the first instalment, when ex- 
perience on the Lancashire and Yorkshire Railway has shown 
that each train will take 1,000kw. to start it. 

The propor size of unit for any power station must depend 
upon (1) the use to which the station is to be put, and (2) the 
ultimate size it is intended that the station shall reach. The 
latter condition is the more difficult to meet, as stations have a 
habit of growing often beyond the most optimistic ideas of the 
engineer. Units which were considered large 10 years ago are 
now looked upon almost as toys, and this one fact should give 
courage to those who are timid in ordering large machines. 

In my opinion the size of unit should be selected which will 
ive six, or at the most eight, machines in the completed power 
ouse ; not in the first section, or in the first section plus the 

first or second extension, but in the largest power house which 
it is advisoble to build on the site. The proportion of spare 
plant to running plant may appear large when the first instal- 
ment is erected, but that period’ wi 


ill soon paes, never to return. 
Engineers who wish to generate and sell electrical energy 
cheaply must design on 


old lines, and with an eye on the 
future and not on the present. 

Mr. Vignoles Paper is most instructive, and it is to be hoped 
that other engineers who may have made similar tests will 
give their experience. —Yours, &c. JOHN H. RIDER. 

96, Herne-hill, S. E., May 1. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır : The leading article in the current number of your 
valuable paper deals with a subject of great interest to all 
who are connected with the progress of our industry. It 
appears to me that the using of large units can scarcely be 
criticised as a method whereby progress is to take place, but 
the chief advantage of such sets, especially in concerns which 
have a lowish load-factor, seems to be found rather in 
the very greatly diminished capital expenditure than in the 
working costs. There can be no question that the absolute 
coal cost per unit generated increases as the load-factor 
diminishes, but the capital costs increase at a far greater rate, 
although it is also true that thg relative ip lanea of the 
coal costs to the capital charges inoreases ав the Іоайасіог 
improves. With the present figures that gre being obtained 
with To machinery, results quite as good as those 
obtained on the best battleships, as quoted by Mr. Vignoles, 
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should be easily arrived at, but this in itself will not rendor 
it possible to compete satisfactorily with the long and steady- 
running concerns such as cotton mills. Although the large 
.cotton-mill owner gets his fuel costs down to an extremely 
small point—indeed to figures which to poop who have not 
come in contact with this class of work would seem an entire 
fable— yet the difficulty of competing with them is not so much 
that their coal bill cannot be equalled, as that their interest 
and sinking.fund charges are so much less than that of the 
‘normal small unit plants. Thus it is only by the utilisation of 
huge units, which can be purchased at a very much lower price 
per kilowatt, and which entail very much less capital expen- 
diture in building, that these industries can be satisfactorily 
dealt with. The logical conclusion, moreover, is interesting, 
as it would certainly appear that the small station in England 
should soon be a relic of the past. 

It will, as you suggest, be extremely interesting to see some 
actual figures for work that has been done, and compare them 
with the forecasts that have been made, though it cannot be for 
several years that really indicative figures will be obtainable from 
the power companies now at work in this country.— Yours, &c., 

Lancashire Electric Power Co., R. L. GAMLEN. 

Manchester, May 1. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sin: As one who is greatly interested in the question of coal con- 
sumption in central stations, will you kindly allow me a little space in 
your valuable paper? In the last issue Mr. W. A. Vignoles mentions the 
table compiled by Mr. A. S. Giles giving the pounds of coal burnt per 
unit generated in 31 various electricity works. It is there pointed out 
that Glasgow tramway power station has the credit of showing the lowest 
figure of 3:64lb. per unit. Now, the cost in this case appears to be 
0`154. per unit, which means a price per ton of 7s. 8d., or, according 
to a published figure, 7s. 1d. per ton, and the number of units sold in 
1904 was 15,872,609. At Sheffield the lighting department turned out 
in the same year only 3,980,049 units and, from certain information to 
hand, their cost for coal per unit was 0:36d. In spite of these figures, which 
are public property, we are informed by a oertain firm that they are 
causing the coal cost per unit to fall to the remarkably low figure 
of 0:096d. in the latter city. It seems difficult to reconcile these 
figures, unless the price of coal in Sheffield—which is somewhat 
similar to Glasgow in its location with respect to coalfields—is below 
‘4s, per ton! If the figure 0:096d. per unit be reliable, it seems 
strange that a station turning out such a large quantity of energy as 
Glasgow should not be able to do it even cheaper than Sheffield, for 
rg вахо watertube boilers and induded draught. I notice that Mr. 
W. H. Booth made a remark in his Paper before the Institution of 
Electrical 1 reoently with regard to the splendid results obtained 
at Sheffield, but there are no figures quoted. Marine practice shows 
results for coal consumption of a very low value, but these are 
from tests made under full load conditions and using engines of 
great size compared with any land practice, and it seems to be hardly 
reasonable to expect the wonderful results instanced above, espe- 
cially on land. Again, if the figures for Sheffield are from tests at 
the peak of a heavy load, they are useless for comparison with a 
etation which has a high load-factor practically throughout the day, 
where results should be even better (for by comparisons we judge), and in 
this case the coal consumption is not so remarkable as one might be led 
to suppose, When we hear of fuel consumptions, above all, suddeni 
dropping from one value to one-quarter of that value we are liable to add 
a large query. This, however, may be due to a misunderstanding on the 
"m Sa uh Ko., i * PERTETRATOR.” 
ay 3. 
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. HEAT-CONDUCTING INSULATING VARNISHES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Considerable attention is at present being devoted to 
the subject of the enamelling of the conductors for field and 
armature windings and, in general, of the impregnation of coils 
with a view, not only to excluding moisture, but to improving 
the thermal emissivity. It appears to be a common belief that 
the idea is of comparatively recent origin, and that Berrite " 
is the only material available for the purpose: hence the writer 
bas determined to draw attention to the fact that while con- 
nected with the Union Elektricitits Gesellschaft, of Berlin, 
Germany, he undertook this line of research in the year 1900, 
and arrived, during the years 1900 and 1901, at the results now 
being heralded as novelties. In these investigations during 1900 
aud 1901, an imsulating compound (now known as “Electro- 
Enamel, nanuhetured by B. Paege & Co., Berlin. Germany), 
was developed under the water's personal direction and super- 
vision, which wae found to greatly decrease the temperature 
riae of coils on which it was employed. It also preserved the 
cotton covering trom deterioration at very high temperatures 


and rendered the coil thoroughly moisture-proof. It was found 
that if two otherwise identical coils, one of which was impreg- 
nated with this compound, were connected in series, a current 
sufficient to heat the wire to a dull red failed to prejudicially 
affect the impregnated coil after an application of 45 minutes, 
while the untreated coi] was destroyed within 10 minutes, the 
cotton covering being completely charred away. 

Since that time, this varnish has becn very extensively 
employed on the Continent, and is attaining no small measure 
of success here in England. This method of treating coils 
should supersede the absurd and now antiquated method of 
employing asbestos coverings for the conductors of the field 
spool of railway motors. It is true that coils wound with 
asbestos-covered wire have a low temperature rise as deter- 
mined by a thermometer placed against the surface, but the 
temperature rise as determined by resistance measurements will 
be far greater, and will exceed the temperature rise of the 
impregnated coil without any asbestos coverings on the wire, 
as determined by resistance measurements. Moreover, the 
asbestos-covered wire has a much larger diameter for a given 
diameter of copper wire, and hence involves a greater mean 
length of turn than cotton-covered wire, requiring a greater 
weight of copper and more space for the coil, and involving a 
lower éfficieucy due to the higher resistance per turn. 

The accompanying curves relate to results obtained on two 
field spools of a 35 H. P. railway motor. Spool A was wound 
with No. 6 S.W.G. wire insulated with two coverings of 
asbestos and two of cotton over the asbestos. Spool B was 
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wound with No. 6 S.W.G. D.C.C. wire, which was drawn 
through a bath of electro-enamel during the winding process. 
The two spools were connected in series, and & current of 
53 amperes was sent through them for four hours. At the end 
of this heat test the outer insulation on the coils was removed, 
and it was found that the asbestos plus cotton was charred so that 
it could be brushed off with the fingers, while the impregnated 
cotton-covered wire coil was intact, being both electrically and 
mechanically as sound as before applying the test. 

It has been fouud in practice that when the outer insu- 
lation on an asbestos-covered wire coil has been mechanically 
abraided the moisture gets in and is absorbed by the asbestos, 
which in time short-circuits the turns or causes grounds to the 
frame. "These troubles are avoided with impregnated cotton- 
covered wires, and field spools similar to that described will 
weigh from 2211, to 3lb. less, and be from 5s. to 6s. cheaper 
than the asbestos-covered wire coils. А 

With reference to Mr. Dolph’s most interesting article in 
the last number of The Electrician, attention should be called 
to the importance of the proper density of each varnish when 
making comparative tests either to ascertain the relative merits 
of. heat radiation or of the dielectric strength of the various 
varnishes. In heat radiation tests it has been the writer s 
experience that a thick fluid copiously applied gave the best 
results, and this fact may possibly account for the widely vary- 
ing results arrived at by different investigators.—Yours, &c., 

Trafford Park, April 29. H. W. TURNER. 
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ASSOCIATION OF TRAMWAY AND LIGHT RAILWAY 
OFFICIALS. 


The ninth annual conference of this association was held at 
Bristol on Wednesday, Mr. H. England (Wakefield) presiding. 
Among those present were Messrs. A. Banister (Norwich), G. 
Conaty (Birmingham), H. Hartley (Darlaston), R. H. Tweedy 
(Brierley Hill), John Ward (Brierley Hill), W. A. Davis (Wolver. 
hampton), J. North (Rossendale), R. Baron (Birmingham), R. W. 
Cramp (Birmingham), R. Fairbairn (Worcester), H. F. Cooper 
(secretary, Bristol Tramways), Chas. Challenger (traffic manager, 
Bristol), H. White Smith (accountant, Bristol), Sydney E. 
Smith (assistant traffic manager, Bristol), G. T. C. Edwards 
(resident engineer, Bristol). 

Mr. CHARLES CHALLENGER, in extending a welcome to the members of 
the association on behalf of the directors of the Bristol Tramways and 
Carriage Co., referred to the engineering and historical attractions of the 
city. In 1904 the Bristol electric cars carried 45,312,373 passengers. 
The horse tramways were opened in 1875. The route length to-day was 
about 30 miles. Bristol was amongst the first two or three tramway 
companies in the country to operate horse cars; and was the first to run 
electric cars under the Board of Trade rules. Bristol was very hilly. 
The horse-car lines were taken up many of the steep hills, and he had 
many times had to provide six horses, on holiday occasions, to drag a 


car-load of 60 passengers up the Infirmary Hill, a grade of 1 in 11, and. 


having, in addition, a curve of about 45ft. radius. The epecd up this 
hill, with much slipping and straining, was about 3 miles an hour. 
Now, the electric car, with its two 25 u.r. motors, would mount the 
same hill, with €0 or more passengers, at the rate of 7 or 8 miles 
an hour. The Bristol Company was & pioneer in this country, first of 
horse tramways and next of electric traction on the overhead prin-iple. 
It bad been an uphill fight to educate and to convert the public. Elec- 
tric tramways on the overhead system had been in successful opera- 
tion in Bristol since 1895, and they attracted to the city many deputations 
and individuals for acquiring a knowledge of their construction and 
operation with a view to their introduction elsewhere. Bristol had, there. 
fore, played an important part in influencing the choice and deron 
n nt electric traction. The stopping station was first introduced in 
ristol. 

The Presipent, in moving a vote of thanks to Mr. Challenger, regretted 
the sparseness of the attendance, but, unfortunately, their association 
was largely composed of members residing in the North and Midlands. It 
was hoped that that conference and visit would have been the means of 
inducing some of the members interested in the Southern and South- 
Western tramways to visit Bristol. 

The minutes of the previous meeting were read and confirmed, and the 
report and statement of accounts were adopted. 

The PnREsrpENT said that a desire had been expressed that the three 
associations known as the Municipal Tramways Managers' Association, 
the Light Railways Managers’ Association and the Association of Tram- 
ways and Light Railway Officials should amalgamate and form one as3o- 
ciation. Ata previous meeting there was a very strong opinion expressed 
that such a step was desirable, and that it would be found to work satis- 
factorily. It was proposed that a meeting to discuss the suggestion 
should be held, and that each of the three associations should appoint a 
deputation of two to meet and consider the question of future amalgamation. 

Mr. Conary said the subject of amalgamation had been before them for 
some time, and, in the opinion of a great many members, it was felt 
desirable that they should form one association, in order that tramway 
affairs might be properly voiced. 

The proposal was adopted, and it was also resolved that the president 
and Mr. Conaty should attend as a deputation. 

Mr. Sypvey E. Surru read a Paper on Тһе Bristol Tramways.” 
The route mileage of the system was 284 miles, of which 284 miles 
were double track, and 5 miles single track. The system included 
many steep gradients, the three steepest being 1 in 10 for a length 
of 187{t. on Blackboy Hill, 1 in 104 for ft. on Redland Hill and 
1 in 11 for 120ft. on Nag's.Head Hill. 23ft. 6in. was the radius of the 
sharpest curve in Bristol, and there was a great number of curves with a 
radii of less than 40ft. The most interesting curve was at Colston-street. 
This curve had a uniform radius of 31ft, on a steep gradient, and formed an 
arc of 220deg. Therail corrugations, which had only madetheir appearance 
during the last two years, after three years of rail wear, were causing con. 
siderable work in reconstruction. In some cases the distance between 
the crests of the corrugation waves was &s much as 8in., and from the 
crest to the bottom of the hollowed portion Jin. The trouble principally 
took place on the outer rails of long flat curves. They were obtaining 
a machine fitted with carborundum wheels to grind out the corrugations 
in their early stages, as once set up their development was rapid. He 
then dealt with the work of the outside electrical department and with 
the power-station equipment. The rolling stock included 232 motor cars, 
one watering car, two snow ploughs and 21 buses. Three types of brakes 
were used (the wheel, electric and track brakes). The electric brake was 
of the rheostat type, and was used continually thoughout the day for 
descending gradients and service stops. During 1904 only eight armature 
coils required repairing on the 180 cars on which the electric brake had 
been constantly in use for {т.е past four years. To negotiate the many 
steep gradients of Bristol cars were equipped with mechanical track 
brakes. The shoes were of ash wood, 20in. in length, and plugged 
alternately with hard wood and resin and sand. Sixteen routes were 
traversed by the cars of the company. Seven and a-half minutes was the 
greatest interval between cars un any route, and on the principal routes 


the intervals were from 24 to 5 minutes. From 180 to 200 cars were run 
daily, while at holiday time the whole of the 280 cars were put into service. 
Each employé of the company was required to contribute to a provident 
society in proportion to his rate of pay. The company contributed to the 
funds annually a sum equal to the total subroriptions of the memberr. 

A short discussion followed, and Mr. Smith was accorded a hearty vo: 
of thanks. | 

After luncheon the members visited the Brislington depot and the 
power station at Counterslip. 


EXHIBITION OF ELEOTRICAL APPLIANCES AT 
MANCHESTER. 


An interesting exhibition of motor vehicles and electrical and 
pneumatic appliances was opened at Manchester on Tuesday, and 
continued on Wednesday and Thursday, closing to-day. The pro- 
ductions of some 15 firms are on view, for all of which the Key 
Engineering Co., of 88, Deansgate, Manchester, are agents. 

Dealing with exhibitors in alphabetical order, the first is the Bat 
Meter Co., who show single-phase and polyphase alternating- 
current meters. These meters are of French manufacture and were 
fully described in The Electrictan, Vol. LIV., p. 588. They have 
met, we are informed, with a very favourable reception, both in 
England and in the Colonies. The Key Engineering Co. have just 
received a report from a supply company in the Antipodes to the 
effect that Bat meters are the best, as far as straightness of curve is 
concerned, that the metor department of the supply company have 
ever had in their hands. These instruments are said to be practically 
correct at all loads and start up with a very smali current. 

A feature of considerable novelty is the Carboné are lamp, which 
works at about 80 volts and uses ordinary carbons without being 
enclosed. No special forn of mechanism is ошріоуей, but instead 
of being fixed vertically above each other, the carbone are inclined 
at an angle of 40deg., as in the Bremer lamp. Notwithstanding 
this, the Carboné lamp is in no sense a flame lamp, practically all 
the light emanating from the positive carbon. It takes about 
11 amperes at the voltage named above, and the efficiency, we are 
informed, works out at 2:6 c.p. per watt. No polar curves are 
available, but it would seem that the lamp gives an average of 
2,800 c.p. over an angle of about 100deg. It gives an intensely 
steady white light, and may be run in series without the least 
trouble. The distribution of light on a horizontal plane is cxtremely 
good, there being an entire absence of shadow due to the lower 
carbon as found in the ordinary arc lamp. Moreover, as the elec. 
trodes consist of pus carbon, there is no deposit formed on the 
globe as in flame Kamps. The high voltage is accounted for 
by an ingenious form of magnetic blow-out. This consists of 
an iron ring, through which the carbons pass. It is sup- 
ported by a circular piece of earthenware termed a compen- 
sator, ind at opposite ends of a diameter are fixed two small 
coils wound on iron cores. The magnetic circuit between these 
two coils is formed by the iron ring and by a piece of iron 
connecting the tops of the cores. Owing to the fact that the iron 
ring is saturated, some imagnetic lines pass through the air in a 
direction at right angles to the plane of the carbons. This has 
a weak blow-out effect, and it is asserted that, for this reason, a 
much higher voltage can be employed than in the ordinary open 
arc lamp. 

The exhibits which receive the lion's share of attention are those 
of Messrs. Cowans (Ltd.), chief among which are several of the 
ingenious devices invented by Mr. Leonard Andrews. There is a 
high-tension oil break, mechanically-operated switch panel, with an 
Andrews patent discriminating cut-out and current-direction indi- 
cator ; also an Andrews patent discriminator choking coil for pro- 
tecting duplicate feeders, shown in operation. Both these sets of 
apparatus attract considerable attention, and havebeen fully described 
in The Electrician, Vol. LIIT., p. 189. Demonstrations are given 
showing how a faulty feeder is immediately cut out automatically, 
and the supply maintained through the healthy feeder. 

An Andrews time-limit relay, a Cowan-Still regulating trans- 
former, a Cowan new factory type motor starter, and a model of 
the Cowan-Andrews system of remote control high-tension switch 
gear are shown, but the feature of greatest interest in this exhibit is 
Mr. Andrews’ Manchester type of reverse and excess-current circy}t- 
breaker. This instrument is constructed in the form of a Man- 
chester type dynamo, with the shunt coil wound on one limb and 
the series coil on the other, the coils being wound so that the fluxes 
are normally in the same direction. In the place of the armature is 
an iron plunger, which is lifted so as to work a tripping device 
opening the circuit breaker when necessary. If the device is required 
to work with excess current the core of the shunt coil is made of 
such dimensions that it is saturated with the sum of the fluxes 
due to the normal shunt current, and a predetermined value of 
excess current in the seriescoil. Any additional flux due to increase 
of current in the series coil then has to pass down or up through 
the plunger, thus attracting and opening the circuit. It will be 
observed that the amount of excess current which will work the 
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device depends on the amount of iron in the core of the series coil, 
for if this be great then the flux assisting that due to the shunt coil 
will be great, and the core of the latter soon becomes saturated. On 
the other hand, if the core of the series coil contains little iron, 
then the tlux assisting that of the shunt coil will be small, and a 
larger current will be required to produce saturation of the shunt 
core. Thus it is possible, by varying the amount of iron in the 
series core, to cause the circuit-breaker to open at any predetermined 
value of excess current. If the device be required for working on 
reverse current only, then the core of the shunt coil is made large 
so that no amount of excess current in the series coil can saturate 
it, owing to the core of the series coil becoming saturated first. 
Thus with excess current the tluxes due to both series and shunt 
simply tlow round the closed iron path. If, however, a reversal 
should occur, then the tluxes oppose, and, passing through the 
plunger, lift it upward. The variation of the amount of iron in the 
cores of the series and shunt coils is effected by making the cores 
hollow and inserting a smaller or greater amount of iron rod accord- 
ing to what the instrument is required to do. 

essrs, Cowans also show an automatic self-lowering trolley arm, 
the object of which is to obviate the risk of damage to the overhead 
equipment and the public when the trolley wheel happens to leave 
the overhead wire. Rya system of levers arranged in the top of 
the standard, the arm is caused to drop automatically to a predeter- 
mined distance below the overhead wire if the wheel should leave it. 
Once having dropped, it is also prevented from swinging, and can be 
re-set by depressing to about a horizontal position. 

Messrs. Crosier, Stephens & Co. showed an ingenious valve re- 
seating machine, the object of which is to do away with the trouble- 
some operation of grinding valve seats by hand. The seat is fixed 
in à selt-centring chuck secured to a horizontal spindle, and a small 
cutting tool is brought to bear on its surface, being fed by hand. 
The aie ied carrying the cutting tool is mounted at an angle of 
J5deg.. and thus it is impossible for anything but a perfect fit to 
vesult. These machines are made in various sizes, suitable from 
the small valves such are used on motor car engines, up to those 
titted to marine engines. We are informed that Messrs. Crosier. 
Stephens & Co. have supplied a considerable number of their appli- 
ances to the Admiralty for use on warships. 

Another interesting feature is a display of wet and dry Delafon " 
primary cells which the hey Engineering Co. are placing upon the 
English market. and for which they claim especial merit. These 
batteries have been for some time extensively used by the French 
War Office. postal and telegraph service and railway companies, 
the Swiss State railways and leading French motor car companies; 
they are already in use on one or two English railways. Type “J,” 
shown in operation, gives a good fat spark for motor-car ignition. 

Messrs, Elliott Bros. show several of their electrical measuring 
instrumenta in operation. The moving-coil instruments have even 
division scales. which are not printed, but each instrument is cali- 
brated separately. The ammeters are so wound that the resistance 
of the leads forms a much smaller proportion of the total instrument 
resistance than in many ether moving coil instruments. This allows 
small changes in the length of leads to be made without materially 
affecting the calibration. It is claimed that the instruments are 
unaieeted by changes of temperature and that they are independent 
of wave- form and frequency. 

The Fibre Conduit Co. show specimens of serewed and socketed 
conduits for electric cables and other purposes. A description of 
this form of conduit appeared in The Electrictan, Vol. LIV., p. 172. 
and we understand that it is rapidly tinding favour in this country. 

The Harris Patent Feed Water Filter td.) give demonstrations 
of the Harris combined chemical and mechanical process of removing 
oil and other impurities from condensed water. A complete de- 
«прича of this process appeared. in The Kicetrictan, Vol. NLIN., 
ру. The company now inform us that they have extended their 
prowess xe аз to deal with det condensing engines. removing all 
traces of oil, and at the same time softening the water, all in one 
automatie process. 

The Industrial Engineering Со, show pneumatic hammers, rivet- 
ters, en addinon to à 129. r. electric motor. emploved for driving 
a ese air-compressor, and a 23 n. motar fer driving a small 
ADS maior for the alle rmating current ernenments | 

_ Tae Ons Fenster Co. show some fine photographs of important 
болучу ага hy ioahde ath imstauations carried eut by the company. 

e Reason Mig. Co. узи ome of thoir demand indicators and 
Ac (Caio pe meter. boih of whisk have been recentis deseribed 
DOO SWT ams and ace wo We. Kone; te reed further deserip- 
1.02 SLOW, 

Ма заты. Wart сш, Fer & Cen have en view a orev ening con. 
tr. r and a Heviacd sng phase abernsnng-current motor with 
A SITS iwl. 
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PARLIAMENTARY INTELLIGENCE. 


THE TELEPHONE AGREEMENT. 


In the House of Commons on Tuesday, Mr. KEIR HARDIE asked the 
Postmaster-General to add two additional members to the committee to 
consider the agreement with the National Telephone Co., one of the two 
to be a Labour member. 

Sir A. ACLAND HOOD (in the absence of the Postmaster-General) 
promised to consider the request. 

On Wednesday, Lord STANLEY moved: That a Select Committee be 
appointed to consider the agreement of Feb. 2, 1905, between the Post- 
master-General and the National Telephone Co., and to report whether 
it is desirable in the public interest that the agreement should become 
binding ; that Mr. Beckett, Mr. Benn, Sir Horatio Davies. Mr. Helme, Sir 
William Holland, Mr. Morrison, Mr. Joseph Nolan, Sir Charles Renshaw, 
Colonel Royds and Mr. Stuart- Wortley be members of the committee; that 
the committee have power to send for persons, papers and records; that 
three be the quorum." 

Mr. DALZIEL pointed out that it had been arranged that no contentious 
business should be taken after the orders of the day. 

Lord STANLEY said he had no intention of breaking an arrangement 
come to across the floor of the House, and if it was considered that the 
appointment of this Committee broke it he shou!d not proceed with it. 

Mr. KEIR HARDIE asked that a Labour member be nominated to the 
committee, as the interests of a large number of employs were concerned. 
There had been an understanding to this effect, but it had not been 
carried out. He held that the Labour party, like the Irish party, should 
have representation on every committee appointed by the House. 

Lord STANLEY thought the hon. member was rather under a mis- 
understanding as to the inclusion of a Labour member. The committee 
was formed in the usual way ; the members from that side of the House 
were put on by the chief whip, and those from the other side by the righ: 
hon. member for West Leeds, and the committee was quite capable of 
looking after the interests of the employés. He could not possibly alter 
any of the names without consulting the right hon. member. If the 
House would allow the reference to be passed, he would not press the 
names till he had an opportunity of such consultation. 

Mr. KEARLEY moved the adjournment of the debate for the reason 
stated by Mr. Dalziel. 

Mr. DILLON, on behalf of the Nationalist party, supported the demand 
of Mr. Keir Hardie for the appointment of a Labour member on the 
committee. 

Yesterday (Thursday Dr. MACNAMARA asked the Postmaster-General 
whether, in view of the importance of a full inquiry into the proposed 
telephone agreement, and the fact that the Committee had not yet been 
appointed, he would take steps to suspend the clause making the com. 
pletion of the purchase automatic. 

Lord STANLEY said he had no power to modify au agreement already 
entered upon. 

The clause referred to by Dr. Macnamara reads as follows : —' The 
agreement will become binding when confirmed by à resolution of the 
House of Commons, or on Aug. 31, 1905, if not disapproved by Parlia- 
ment before that date." 


In the House of Commons on Tuesday, the Ealing Corporation Bill was 
read a third time. The Southend and Colchester Light Railways Bill was 
read a s<cond time, 


LEGAL INTELLIGENCE. 


— — 


The Mayor, Aldermen and Burgesses of the Borough of 
Swansea v. the National Telephone Co. Ltd.) 


This case came before Mr Justice Buckley in the Chancery Division 
on Wednesday. It was an action by the plaintiffs. claiming (1) a declara- 
tion that under and by virtue of sub-sec 5 of sec. 3 of the Telegrapn 
Act. 1899, and the order afterwards mentioned. and in the events which 
had happened, the plaintits were entitied to be afforded by the 
defendants all proper facilities for * restricted inter-communication ` 
within the meaning of the order between the respective telephone systems 
of the plaintiffs and the defendants, and that the defendants were bound 
to connect the telephonic lines which had been laid by the plaintiffs 
with the central switchboard in the defsndants telephone exchange in the 
borenzh of Swansea. and by means of such connection to afford t5 the 
subscribers of the plaintiffs the same facilities for such inter-communica- 
itn as were cfered by the piaintitls to the defendants subseribers. 

The plaintits also asked to have it determined what further works 
ouch to be done, and by whom. for Seu ing material inter-communication 
between the respective telephone systems of the plaints and defendants. 
as contemplated by sub-sec, 5, Se. J. of Che Telegraph Aet, 10%, and the 
ander and how the cost of all works done or to be done for securing such 
inter-commumiciieon ought to be borne. The plaintufs also claimed 
damages Ste 

Mr. Buckmaster. K.C. and Mr. Parker appeared for the plaintiffs. and 
Mr. Astiury, N C., Mr. Dankwerts, KC. and M:. H. H. Caine appeared 
for the detendarts. г 

Mr. RUCKMASTER, К.С. said that the facts giving rise to the action 
were as tociows - Under a acre) from dh. Postmaster General granted 
to the detendants on Nov. 242 1554. acd eapimeg in 1911, and sub- 
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sequently modified by a deed dated March 25, 1896, and a deed poll dated 
Feb. 7, 1898, the defendants had before the passing of the elegraph 
Act, 1899, provided and were working a system of public telephonic 
communication in the exchange area of Swansea as defined by the 
deed of March 25, 1896, and the deed poll of Feb. 7, 1898, which 
area included the borough of Swansea and the Oystermouth Rural 
District and parts of the Swansea Rural District called the Swansea 
area. In September, 1902, the plaintiffs applied to the Postmaster- 
General for a licence to provide a system of telephonic communication 
in this, and by a deed dated Sept. 27, 1902, the Postmaster-General, 
acting under the powers conferred upon him by the Telegraph Acts, 
1868 to 1899, issued a licence, to expire on Dec. 81, 1920. By a 
deed of the same date (Sept. 27, 1902) the licence of the defendants 
was extended until Dec. 31, 1920, under the terms of the Act of 1899. 
By an order made by the Postmaster-General, pursuant to sub-sec. 5 
of sec. 2 of the Telegraph Act, 1899, it was provided (1) that when the 
subscribers of the Corporation equalled or exceeded in number one-fourth 
of those of the company or numbered 500, mutual communication should 
be afforded by the company and the Corporation, when requested by the 
latter, between their respective subscribers and other persons using their 
respective systems, and such inter-communication was thereinafter 
referred to as restricted inter-communication " ; and (5) that any new 
licence requesting facilities for inter-communication should satisfy the 
Postmaster-General that such licensee possessed the required number of 
bona-fide subscribers actually working, and (clause 7) that the term 
“ subscriber” should mean M person with whom the existing com. 
pany or the new licensee, as the case might be, had entered into an 
agreement for at least one Ie Shortly after September, 1902, the 
plaintiffs provided and had since worked in the Swansea area a 
system of public telephonic communication in competition with the 
defendants. On Jan. 1, 1904, the plaintiffs requested defendants to 
give “ restricted inter-communication,” as defined above, and satisfied 
the Postmaster-General that they possessed the required number of 
bona-fide subscribers. The plaintiffs, for the purpose of establishing 
inter-communication between the two systems, had laid telephonic 
junction lines between their telephone exchange in Swansea to п 
point opposite the defendants’ exchange, and alleged that it was 

roper that their telephonic junction lines should be connected with the 
efendants’ central switchboard in their exchange in Swansea. The 
plaintiffs’ case was that the defendants declined to make the connection 
or to afford the plaintiffs any facilities for such “restricted inter- 
communication," sometimes alleging that unless the plaintiffs first pro- 
vided and connected junction circuits between plaintiffs’ principal 
exchange in Swansea and each of the defendants’ exchanges in the 
Swansea area, and, in addition, junction circuits between the respective 
exchanges of the plaintiffs and defendants both at the Mumbles and at 
Morriston, they were not bound to afford the plaintiffs any facilities 
whatever for inter-communication between the said respective systems. 
In order to have these questions determined the plaintiffs commenced the 
present action, and claimed the relief before stated. 

Mr. A. R. BENNETT, consulting engineer to the Swansea Corporation, 
gave evidence that the effect of the proposals of the company was practi- 
cally to duplicate both of the existing systems. It would be an obvious 
waste of money to lay junction wires between every exchange imme- 
diately, and the proposal of the Corporation was to connect up the 
main exchanges of both parties at once, and, when the traffic necessitated 
it, to lay additional junction wires as between the otherexchanges. The 
suggestion of the defendants that the Corporation should lay the junction 
wires which were necessary for their traffic and the company should lay 
those wires which were necessary for their traffic between the two 
systems was an unpractical one. The parties should agree as to the 
wires that should be laid, and share the cost. The cable which the Cor- 
poration had laid between the two main exchanges contained 217 pairs 
of wires, 

Col. R. E. CROMPTON corroborated Mr. Bennett’s evidence, but in 
cross-examination admitted that he had not examined a modern tele- 
phone exchange in Great Britain, nor had he seen the Swansea exchange. 
He had, however, visited many of the largest exchanges on the Continent 
and in America. 

Mr. A. G. MACKIE, manager of the Swansea telephone department, 
and Mr. J. MACFEE, manager of the Glasgow Corporation telephone 
department, supported Mr. Bennett’s evidence. 

This concluded the case for the plaintiffs. 

Mr. ASTBURY, K.C., during the cross-examination of the witnesses, 
intimated that part of his case would be that the Court had no jurisdic- 
tion in the matter, inasmuch as the Postmaster-General had not yet 
detined the meaning of intercommunication, as he was bound to do under 
the Act of 1899. 

Mr. Justice BUCKLEY pointed out that the powers of the Postmaster- 
General in this respect ceased after six months of the passing of the Act. 

Mr. ASTBURY also maintained that there was nothing in the licence 
of the Corporation or the extension licence of the company as to what 
should be done by way of facilities, nor at whose expense it should be 
carried out. 

Mr. PARKER, for the plaintiffs, admitted that the drafting of the Act 
of 1899 was distinctly bad, but obviously it was intended to be applied in 
a reasonable spirit, and he contended that the suggestions of Mr. Bennett 
were reasonable, and all that were necessary for the present. If the 
peg ore he suggestion were carried out, it would practically mean that 
all their subscribers would be put into communication with the sub- 
scribers of the Corporation at no expense to the company, for it was not 
proposed by the company to lay any junction wires at present. They 
proposed to wait to see if the needs of their traffic demanded it. 

Yesterday Mr. Astbury opened the case for the company and after- 
wards called evidence. Mr. F. Gill, the compavy's chief engineer, Mr. 


H. Laws Webb, consulting telephone engineer, and Mr. W. E. L. Gaine, 
the company's general manager, gave evidence. Tue tendency of the 
evidence was to show that at present all the junction wires of the com- 
pany in their Swansea area are loaded to their full capacity, and that 16 
others are even now necessary to meet the ordinary growth of the busi- 
ness. Therefore, to bring upon the wires the extra traftic for inter. 
communication with the municipal servi e would have the effect of dis. 
organising the whole of the service. The only practical way out of the 
difficulty was for each of the busiest exchanges, at auy rate, to be directly 
connected by junction wires, and that each party should lay those wires 
sufficient for the traffic from its subscribers to those of the other system, 
the incoming and outgoing junction wires being kept as distinct as an 
up and down line of railway. 
The Court adjourned until to-day. 


Forward Engineering Co. v. Banbridge Foundry Oo. 


This action was heard last week at Dublin by Mr. Justice Madden 
and & common jury, and was brought for the recovery of £143. 8s. 2d., 
the price of goods sold and delivered, including £135, the price of an 
engine.  Defendants paid into court £138 on account of the original 
action, and counterclaimed for £500 damages for breach of contract in 
the sale of an engine. It appeared that defendants had been engaged to 
erect electric lighting plant at Mourne Park, Co. Down, for the Earl of 
Kilmorey. They ordered an engine from the Forward Engineering Co., 
but it was alleged that it turned out unsatisfactory, and was not in accor- 
dance with defendants’ specification. The engine was removed and 
replaced by another one, but the latter also proved unsuitable, and, as 
alleged, incapable of supplying the power required. For that alleged 
failure they counterclaimed for £500. 

After a six days’ hearing the jury assessed the damages at £300. 

Mr. Justice MADDEN asked the jury to say how much of the £300 they 
attributed to loss proved to have been occasioned by delay, and how much 
they awarded for the difference between the contract price and the value 
of the machine. 

The jury found that £76. 6s. 7d. should be awarded for delay, and 
£128 for value of the machine, and judgment was given accordingly, 


Henley v. Birmingham & Midland Tramways Co. 


At Birmingham a tube bender named Henley sued the Birmingham & 
Midland Tramways Co.,on Monday, for compensation for personal injuries 
alleged to have been caused by negligence of the company's servants. 
Plaintiff was a passenger by one of the company's cars, and during the 
ride the trolley arm of the car was broken off by coming into collision 
with a car running in the contrary direction. Evidence was given that 
the trolley arm was by some means detached from the overhead line while 
going down hill, and was swaying from side to side of the car without, 
apparently, being noticed by either driver or conductor. Plaintiff was 
rendered insensible by a blow he received from the trolley arm, and was 
incapacitated from work for some weeks. 

For the defence no rebutting evidence was called, but it was urged that 
no negligence had been proved. 

Judge WHITEHORNE agreed that there was no evidence of negligence 
against the driver, but the jury might consider the conductor had been 
negligent. Ultimately the jury found for plaintiff for £35 and costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Johannesburg Town Council invite applicutions from persons 
having suitable experience for the following appointments under 
three years' agreements : (a) General manager to take charge of the 
entire tramway, lighting and power undertaking. Salary £2,000 
per annum. (b) Station manager to take charge of the generating 
station and tramway workshops. Salary £1,000, with house free. 
l'urther particulars are given in an advertisement, and applications 
must in each case be addressed to the consulting engineers (Messrs. 
Mordey & Dawbarn), 82, Victoria-street, Westminster, S.W.. not 
later than first post 29th inst. 

East London (South Africa) Municipality require a resident 
electrical engineer. Salary £500 per annum. Applications to the 
agents for the Muricipality (Messrs. Dyer & Dyer), 17, Alderman. 
bury, London, E.C., bv May 18. Усе also advertisement. 


Southend-on-Sea Corporation invite applications for the appoint- 
ment of borough electrical engineer and general manager of the tram- 
ways. Commencing salary £400, rising by annual increments of 
£25 to £500 per annum. Applications to the town clerk (Mr. W. H. 
Snow) by 10 a.m., May 8. 

Two additional assistants are wanted for the department of 
electrical engineering of the City and Guilds Central Technical 
College ; must be competent to give instruction in electric machine 
drawing and construction and in electric machine testing respec- 
tively. Salary £150 per annum each. Applications to Prof. W. E. 
Ayrton, Exhibition-road, London, S.W. 

A professor of civil engineering is required for the Birmingham 
University. Stipend £600 per annum. Applications by May 20. 


London County Council require an assistant resident engineer in 
the tramway branch. Applications by 10 али. May &. 
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Alleged Bogus Meter Reader.—At Bow-street (London) Police 
Court on Monday, before Mr. Marsham, a man named Martin was 
charged as a suspected person found on enclosed premises supposed 
for the purpose of committing a felony. 

Mr. G. Bartow (Barlow & Barlow) for the Metropolitan Electric 
Supply Co., said prisoner was at one time ond aa bi by the company 
as à meterreader. He left some time ago and there had been many 
complaints of loss of valuable articles from houses after he had called 
there to inspect the meters. On Saturday afternoon prisoner was arrested 
at some flats in Dalmeny-mansions.—Remanded. 


Bogus Accident Claim.—At the Mansion House (London) on 
Monday, a costermonger named Smith was charged with attempt- 
ing to obtain £13 from Dick, Kerr & Co. by false pretences. 

Mr. Fonses, for the prosecution, said the company were conetructing 
tramways at Edmonton and Tottenham, and in order to protect them- 
eelves they insured against claims for accidents from the condition of the 
roads. An enormous number of claims had been made in connection with 
the works. In March prisoner made a claim for £13 for damages to a 
pony and cart, alleged to have been caused by an accident which had 
taken place on the 3rd of that month. After inquiry it was found that 
prisoner did not live at the address given in the claim, and had endeavoured 
to induce a man to swear falsely.—Six months’ hard labour. 


Birkenhead.—The chairman of the Tramways committee (Dr. 
Laird Pearson) announced at the Council meeting on Wednesday 
that although there had been a falling off in the receipts of the tram- 
ways, they had, by reducing expenses, been able to close the year 
with a net profit of £245 more than in the previous year. If the 
tramways were a private undertaking they would be able to pay a 
dividend of 6'7 per cent. 


Blackpool.—The Council have decided to reduce the price of 
electric current for the first hour's maximum demand from 7d. to 
6d. per unit. 

Bolton.—-On Wednesday the chairman of the Tramways com- 
mittee (Ald. Miles) said the gross profit on the past year’s working 
of the tramways was £40,564, after paying working expenses, In- 
terest on capital, sinking fund and depreciation absorbed nearly 
£40,000, leaving a net profit of £941. 


Bournemouth.— The accounts of the Corporation electric tran- 
ways for the past year show total income of £50,328, with working 
expenses of £38,592, leaving £22,781 to meet interest and sinking 
fund. 97 5 net profit was 45, 201. Over 10 million passengers were 
carried. 


Brazil.— The Brazilian Review states that a Government 
decree has been issued refusing consent to the proposed operations 
of the Rio de Janeiro Light & Power Co. (a United States pro- 
motion). It appears, however, that the company do not regard 
this prohibition as an ultimate bar to the realisation of their scheme, 
as on the day after the appearance of the decree contracts were 
concluded by the company for the purchase of the undertakings of 
two of the local tramway companies (the 5. Christovao and the 
Carris Urbanos) for about £1,200,000. 


Brentford.— The Board of Trade have informed the Council 
that they have decided not to proceed with the application of the 
Metropolitan Electric Supply Co. for a provisional order. 


Brierley Hill.—Mr. A. H. Gibbings has offered to take over the 
Council's electric lighting order, and the Lighting committee 
тсс па the acceptance of the offer if advantageous terms can 

secured. 


Bristol.—The Council have decided to extend their electric light. 
ing mains to Stoke Bishop and Westbury. 


Buenos Ayres. —We learn that Messrs. J. G. White & Co. have 
just closed a contract for the construction of the rural tramways 
at Buenos Ayres. The work comprises the supply and erection of 
95 miles of overhead equipment, supplying and laying all necessary 
cables, the supply of about 100 cars and equipment complete, and 
the erection and equipment of a power house of 2,000kw. capacity. 
The total amount of the contract is approximately £250,000. 
Work in regard to this contract is to be commenced next autumn. 


Bury, Rochdale & Hey wood Tramways.— Representatives of 
the Corporations of Rochdale, Bury and Hey wood have come to an 
agreement in regard to the construction of the Heywood electric 
trainways. Heywood is to lay track and erect overhead equip- 
ment, and Bury and Rochdale are to work the tramways at 44d. per 
car-mile run, Heywood supplying current and maintaining the track 
and Hochdale and Bury making themselves responsible for the 
overhead equipment. This arrangement is to continue for three 
years. 


Oheltenham.—The Local Government Board have issued the 
draft of the provisional order authorising the Corporation to borrow 
money to meet the accumulated deficiency on the electricity supply 
undertaking. A clause has been inserted in the order providing for 
the auditing of the Corporation accounts by a Government auditor, 
to which the Corporation has agreed. The loan is to be secured on 
the electric light revenue and the district fund and rate, the period 
of repayment .not tm gerd 10 years. 


Ohester.— The Council have decided to reduce the price of current 
for private lighting from 4}d. to 4d. per unit and to sell to con- 
sumers and contractors in the district incandescent electric and 
Nernst lamps. It is explained that this step is being taken because 
the undertaking has suffered from outsiders coming into the city 
and selling worthless lamps. 

A proposal to open a permanent showroom for the exhibition of 
electrical fittings, &c., has been referred back. 


Chicago. The telephone system of this city has now 113,000 
subscribers. 

At Duluth an interesting development of electricity supply is the 
utilisation of the waters of the St. Louis river for the generation of 
electric energy to work the numerous short lengths of railway 
emp'oyed in the carrying of iron ore from the mines of the district. 
A company has been formed with an authorised capital of £2,000,000, 
of which £1,000,000 is paid up, to develop 30,000 н.р. from this 
source. The power house will be situate 70 miles from the most 
distant mine in the Mecabi Range. The last 6 miles of the 
extensive range of waterfalls supplying the district gives a fall of 
water of 395ft., and it is stated that arrangements are being com. 
pleted to provide a total capacity of 80,000 н.р. at this station. А 
second power house is to be built in the centre of the city of Duluth 
which will have a capacity of 105,000 H. p., and will be utilised for 
the supply of hydraulic as well as electric power. 


City of London.—At a meeting of the Court of Common Council 
yesterday a report by the Streets committee relative to street light- 
ing in the City was considered. 

Mr. A. C. Morton (chairman of the committee) explained that the pro- 
posal the committee were submitting was merely an experiment and that 
nothing further than what was proposed would be done for a year, or even 
two, so that the real effect in the change of lighting could be fully gauged. 

Some discussion ensued, and after an amendment that the matter be 
referred back to the committee for a less ambitious proposal had been 
defeated, the report was adopted. The experiments and the Ci-y streets 
in which they are to be made are as follows : — 

(a) Queen Victoria-street and a portion of Queen-street, between Queen 
Victoria street and Cheapside, 45 high-pressure gas lamps to be erected 
in lieu of 27 existing electric arc lamps, at an initial estimated cost of 
£1,376. 5s. 

(^) Fleet street, 34 incandescent gas lamps in lieu of 12 electric arc 
lamps, at an initial estimated cost of £120 (exclusive of cost of making 
good pavements disturbed and fixing necessary lamp columns, estimated 
to cost £100). 

(c) Lower Thames-street from Fish-street Hill to Billingsgate Market 
and Monument-street, 33 high-pressure incandescent gas lamps (includ- 
ing а 1,000 c.p. lamp on each of the resting places in front of Billingegate 
Market) in lieu of eight existing electric arc lamps, at an estimated initial 
cost of £450. | 

The committee received authority to make the necessary arrange- 
ments for carrying out the experiments. 


Companies to be Struck off the Register.—The '' London 
Gazette” for April 28 contains a list of companies which are to be 
removed from the Register of Joint Stock Companies in three 
months unless cause is shown to the contrary. Amongst these are 
the following :— 

Benfleet Electric Light & Engineering Co. 

Burns' Patent Tramcar Lifeguard Synd. 

Canadian, British Columbian & Dawsoa City Telegraph Co. 

Cardiff & Penarth District Light Railway Co. 

Electrical Thawing Synd. 

Electric Fur Machining Co. 

Metal Electro-Amalgamating Synd. 

News & Entertainment Telephone Synd. 

O'Brien-Lennard Electrical Installation Co. 

Weymouth Electric Light & Power Co. 


Coventry.—it has been decided to extend the electric lighting 
mains at a cost of £1,027. 


Derby.—On the recommendation of the Electric Light committee 
it has been decided to increase the salary of the borough electrical 
engineer (Mr. T. P. Wilmshurst) from £500 to £550 per annum 
from 1st inst., and from £550 to £600 per annum from May 1, 1906. 

The chairman of the committee (Ald. Butterworth) explained to the 
Council on Wednesday that the electric tramways had greatly increased 
the work of the electrical engineer. Since Mr. Wilmshurst's appointment 
the adverse balance had been turned into a profit, and at the same time 
the cost of electricity for lighting and power had been reduced. It was 
hoped that a further reduction would shortly be effected. He considered 
that the man who had been the principal in that welcome change 
deserved the support and appreciation of the Coundil. 

Arc lamps are to be erected in three additional thorougfares at a 
cost of £360. 

Dublin.—The Lighting committee recently decided to recommend 
the Council to determine the agrecment with the consulting engi- 
neer (Mr. Robert Hammond). At a special meeting of the com- 
mittee held on Friday a letter from Messrs. Robert Hammond & 
Son was considered. | 

The letter stated that Mr. Robert Hammond had been absent in South 
Africa the past two months and would be back in London on the 6th inst. 
The undertaking had now passed out of its initial stages, and the staff and 
organisation which Mr. Hammond had the responsibility of settling were 
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working efficiently. The firm recognised, therefore, the reasonableness 
of the committee’s desire to bring the agreement to an end, so as to avoid 
the obligation of carrying out through Mr. Hammond those extensions 
which could properly be performed by the local staff. The committee's 
dim would avoid the legal obligation under the present agreement, 
ut it would also have the effect of terminating Mr. Hammond's respon. 
sibilities at a fixed date, even though his duties under the existing con- 
tracts had not been brought to an end. Mr. Hammond had no disposition to 
bind the Council tothestrict letter of his agreement in respect of extensions. 
He, however, desired to have the opportunity of completing the work which 
‘he had in hand, and would be prepared to enter into a formal undertaking 
to make the present agreement apply purely to work in hand and to leave 
the Council free to deal with the matter of further extensions as they 
might deem desirable. The firm were making every effort to get the 
remaining official tests on the reconstructed plant taken forthwith, and 
in the case of the General Electric Co.’s contracts, they had arranged 
for the tests of the new plant to be made during the first week in May, 
while the reconstructed engines under the original contract would, if the 
promise of the contractors be fulfilled, be ready for the new tests later in the 
month; the two 500kw. sets on May 15 and the two 1,000kw. sets on 
May 25. In connection with the motor generators at Fleet-street, the con- 
tractors had still to send forward the reconstruction armatures for the 
third set. These would come from the maker’s works in Austria by 
express route for quickness. The alterations of the coal conveyor had 
been completed, and they had arranged with the contractors for a final 
inspection and test at the end of this week. It was hoped that these 
arrangements wculd enable them to complete the tests before May 81, 
but there was, of course, no absolute certainty that the result of the tests 
would be to enable them to recommend the taking over of the plant by 
the Corporation. The General Electric Co. had done their utmost to 
complete the reconstruction of the engines as quickly as circumstances 
rmitted, but they had had to face considerable difticulty and their work 
as bad to be performed under by no means favourable conditions. 

After discussion it was decided that the chairman (Mr. Irwin) should 
move at the next Council meeting that the report dealing with the deter- 
mination of the agreement should be referred back, together with the 
letter from Messrs. Robert Hammond & Son, in order t» discuss the 
suggested amendment of the existing agreement, 

Dunfermline.—The opinions of Mr. W. B. Sayers, Mr. Nigel H. 
Cohen, and Mr. A. Waddell (gas manager) on the question of the 
provision of electricity supply in the town were submitted at a 
meeting of the Council last week. Consideration of the matter has 
been postponed. 


East Molesey.— Plans of the Twickenham & Teddington Electric 
Supply Co. for laying cables in 20 roads were approved by the 
Council on Tuesday. 


Bastbourne.— The Corporation accepted the offer of a firm to 
equip one of the Stirling boilers at the electricity works with a 
mechanical stoker, a motor-driven fan for forced draught, &e., for 
three months’ trial free of cost. 

Some extensions of mains have been decided upon (to Scaside 
and Langley-road). 


Bdinburgh.—On Tuesday the chairman of the Electric Lighting 
committee (Mr. Stevenson) moved that the charge for electric 
current for private lighting be fixed at 3}d. per unit, for public 
lighting at £10. 15s. per annum per existing arc lamp, and £10 per 
annum for new lamps, and for power 14d. per unit. The motion 
was approved. | 

Mr. Stevenson also moved the recommittal of a recommendation by 
the Cleansing and Lighting committee that 1,950 of the present gas lamps 
be converted into incandescent gas lamps at an estimated initial cost of 
£4,022, and a permanent annual cost of £788. 2s. 6d. He srgued in 
favour of the superiority of electric light as an illuminant for street 
lighting. If one department was to be allowed to sell light to the Council 
at & price which represented bare cost of material and labour, then the 
electric lighting department ought to be allowed to quote on exactly the 
same terms. "There were sireets where they had no mains. Let these be 
lighted by gas. But they had scores of streets with electric mains ready 
to be connected, and why should they not be lighted electrically ? 

The maíter was finally recommitted on the understanding that Mr. 
Stevenson brought up an alternative proposal for strcet lighting, when 
the matter would be fully discussed. 

The Dolter Electric Traction Co. have offered to equip the Cor- 
poration’s Gilmour-place tramway on the company's surface-contact 
system for a year's trial at the company's cost if unsuccessful, the 
Corporation to recoup the company if the experiment prove satis 
factory. 


Blecti ic Driving. — Wolsingham (co. Durham) Steel Works have 
been provided with electricity generating plant for power and light- 
ing, the contractors being Bruce Peebles & Co. The plant consists 
of three Lancashire boilers and two high-speed Allen engines 
coupled to Bruce Peebles generators. There are 13 motors, ranging 
1 5 H.P. to 75 K. P., and a large number of arc and incandescent 
amps. 


Electric Railway and Tramway Competition — To enable the 
company to compete on something like equal terms with the London 
County Council electric tramways, the directors of the City & 
South London Co. have revised the fares over their system, and 
passengers on the City and South London service will very materially 
benefit by the revision. | 


Electric Tablet System of Railway Working.—A lengthy 
report has been issued 9555 the electric tablet system of railway 
working as applied on the New Zealand railways. This report, 
which covers 30 large 8vo. pages, has been prepared by U.S. 
Consul Dillingham, Auckland, N.Z. It is stated that the system 
as used on the New Zealand railways is giving every satisfaction. 


Electrical Exhibition at Olympia.— From a preliminary list of 
exhibitors which has just been prepared by Messrs. Bridges & 
Smith it is evident that the electrical exhibition to be held under 
the auspices of tho National Electrical Manufacturers’ Association 
at Olympia from Sept. 25 to Oct 21 next week will be a success, at 
any rate, so far as the number of exhibitors is concerned. The list, 
which comprises over 60 names of exhibitors who have taken space, 
includes many of the leading firms. We understand that in order 
to meet the requirements of some of the larger exhibitors an exten- 
sive annexe is in course of construction which will considerably 
increase the space available. 


Electrical Brhibitions.— Exeter Electric Lighting committee 

propose to hold an exhibition in the Victoria Hall next month. 

ackney (London) Electric Lighting committee have decided to 
hold an electrical exhibition in the King’s Hall of the Hackney 
Baths about the first week in November. 

A successful exhibition of electric light fittings, electric motors, 
lamps, &c., was held at Redditch last week. Admission was free, 
and there was a large number of visitors. Among those who 
exhibited were the General Electric Co., Langdon Davies Electric 
Motor Co., the Electric and Ordnance Accessories Co., Babcock & 
Wilcox, Robertson Electric Lamps, British Promethens Co., &c. 


Fo)kestone.— The Traction and Power Securities Co. has offered to 
apply next May for a light railway order to construct a system of 
electric tramways in this district, including a line from Dover and 
Folkestone. The Company's engineer (Mr. David Cook) attended 
the meeting of the Council last week and outlined the company's 
proposals. The lines would be constructed to a 8ft. 6in. gauge with 
а view to the ultimate connection of the lines with the tramways of 
Dover Corporation and the Isle of Thanet Electric Tramways and 
Lighting Co. A special meeting has been called to discuss the project. 


Franco-Moroccan Oable.—lteuter announces that the French 
cable ship “ Charente" has completed the laying of a submarine 
telegraph cable from Cadiz to Tangier provided for by the Franco- 
Spanish convention. The cable is the property of the French 
Government. 


Frome.—The Council have received sanction to a loan of 46.900 
for electric lighting extensions. 


Grimsby.— The Electricity and Publio Light committee have 
decided to increase the wages of various members of the staff of the 
electricity department. The chairman (Councillor Alward) has con- 
fidently predicted a cotisiderable profit on the past year's working. 


Hackney (London).—The Electric Lighting committee have pro- 
visionally accepted a proposal of Mr. C. Cotching, of Walthamstow, 
to lease for 21 years a portion of the land now used at the electricity 
and dust destructor works as a clinker yard. 

Mr. Cotehing will erect buildings and plant for the manufacture of 
bricks, &c., from the clinker, and will acoept delivery of clinker, fine ash 
and flue dust any time during the day or night. He will pay a certain 
sum towards payment of wages of men employed in handling the clinker 
from the furnaces. The committee agrees to supply steam to the clinker 
works’ drying room at an agreed price, and to lay cables to the works 
and supply energy at ld. per unit. The committee anticipate a total 
saving of £1,006 per annum, in additi.n to securing & large consumer of 
electricity whose supply will involve very small distributing costs, as well 
as a consumer of the steam from the destructor. 

5 Some mains extensions have been authorised at an estimated cost of 
185. i 


Halifax.—The Council on Wednesday decided to purchase, as 
soon as they obtain authority, two motor 'buses to be run in con- 
nection with their tramway system. | 

It was also decided to complete the tramway from the borough 
boundary at the Calder and Hebble Inn to the Saddleworth-road, 
West Vale, at an estimated cost of £7,291 15s. 


Hastings —The accounts of the electricity department for 1904 
show total capital expenditure £136,819. 9s. 5d., increase £4,988 
for year. 

Receipts were £19,467. 18s. 5d., including £11,095. 15s. 7d. for current 
supplied (at prices varying from 6d. to 14d. per unit) and £3,135. 14s. 4d. 
lamp charge to private consumers, £4,210. 7s. 2d. for public lighting and 
£954. 18. for meter rental and rents. There‘was £9,597. 78. 10d. gross 
profit, after paying working expenses (£9,870. 10s. 7d.) An adverse 
balance of £4,468. 8s. 11d. was brought into the accounts from 1903 and 
£1,125 was raised by rates during the last nine months of 1904, but, as 
the debit balance now carried forward (after payment of stock dividends 
and sinking ‘fund and interest charges) is only £3,226, 16s. 4d. an 
improvement is shown of £1,241. 12s. 7d., the actual profits on the year’s 
working being £116. 12s. 7d. 678,619 units were supplied to private con- 
sumers and 228,976 for public lighting. The total maximum supply 
denanded was 667kw. | 
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The borough electrical engineer (Mr. Russell F. 5 informs us 
that 2s. 44d. has to be paid as town dues on each ton of coal used at the 
works and that the railway carriage of the coal is 11s. 9d. per ton, as no 
facilities exist for diecharging sea-borne coal. 


Hornsey.—The following increases of salary have been granted 
by the Corporation: Mr. A. Howell. chief assistant electrical 
engineer, from £2. 15s. to £3 3s. per week ; Mr. G. H. Baker, station 
superintendent, from £2. 5s, to £2. 10s. ; Mr. S. M. Teal, distributing 
assistant, from £2 to £2. 5s. 

Hull.-The Electric Lighting committee have entered into an 
arrangement with the Bridges committee to lay mains for supply- 
ing electric current for working the new Stoneferry Bridge, the 
Bridges committee guaranteeing £100 a vear for three years. 


Hungary.—It is intended to erect and equip a water-power 
electricity station on the river Tarcza for the supply of current in 
Eperjes and Kassa, and for the operation of a projected electric 
railway between those towns. 


Inquest.—An inquest was held at Whiston on Tuesday into the 
circumstances attending the death of William Williams. 

Deceased was struck by a trolley standard which was detached from 
the roof of one of the New St. Helens Tramways Co.’s cars (on which 
deceased was an outside passenger on Saturday), owing to the trolley 
becoming entangled in the overhead equipment. 

Mr. R. PnEscorr said he was on the car chatting to Mr. Williams when 
something tlew over his head, knocking him forward. Mr. Williams fell 
down the steps and was killed outright. Thestandard would weigh about 
6cwt. It was only bolted on to the top and not through the car. 

JosEPH BRITTON said when the accident took place he at once stopped 
the car (which he was driving) in less than its own length. The trolley 
and boom had broken off the standard, and were lying in the road. The 
standard was torn from the roof of the car. In hisopinion the trolley 
must have left the wire and caught in the cross-wire which held the live 
wire and broke the boom off the standard and tore the standard off. 

MarrHEW Bate, conductor, said he took hold of the trolley rope as 1t 
was going round thecorner. He thought that the cause of the standard 
being torn out was the trolley getting fast in the insulation in the cross- 
wire of the overhead equipment. He never knew of a trolley getting 
entangled in that way before. 

A labourer named HANKINSON said he was at the corner at the time of 
the accident, and as the car was leaving the curve the conductor had not 
hold of the trolley rope. He could not see whether he had hold of it as 
the car went on to the curve. The car did not stop at the corner, but 
went slowly round the curve, and it did not come to a standstill until 
after the accident. The trolley flew off the wire 3yds. or 4yds. after it 
had gone round the curve. 

Mr. WrrsnY, а juryman, said he saw a precisely similar incident occur 
at the same corner. The trolley left the live wire just after rounding the 
corner, and the car ran a considerable distance before the driver stopped it. 

The jury returned a verdict of'Accidental death, and attached no blame 
to the driver or conductor. 


Islington (London).--In regard to the proposed extension of 
plant at the electricity works, the Lighting committee reported on 
Wednesday that, on further consideration, they had decided that it 
was desirable to engage an expert to report upon the scheme. Prof. 
Kennedy was willing to report for £75, and the committee had 
provisionally accepted his offer. 


Leeds.—The total revenue of the Tramways department for 
the year ended March was £298,238. 7s. 5d., compared with 
£280,562. 16s. 3d. for 1903.4. The earnings per car-mile were 
10°15d., against 11:05d. Notwithstanding the 16 per cent. increased 
mileage, the total traffic expenses amounted to £83,005. 19s. 2d., 
against £79,869. 11s. 1d., an increase of only 4 per cent. The cost 
per car-mile run was reduced from 3:15d. to 2:82d, Working expenses 
were £161,297. Зв. 7d., leaving a gross profit of £136,936. 3s. 104. 
Interest absorbed £31,691. 10s. 5d., redemption fund £28,501. 18s., 
income tax and depreciation £21,743. Os. 5d. The net profit was 
£55,000. 

Light Railways.— Maidstone Corporation Light Railways (Exten. 
sions) Order and the Priston (Somerset) Light Railway Order have 
been submitted to the Board of Trade for confirmation. Objections 
to the Board by 27th inst. 

East Sussex Light Railway (Amendment) Order has been sub- 
mitted for confirmation. Objections by 24th inst. 

The promoters of the Nuneaton light railway scheme are applying 
or a further extension of one year to carry out the scheme. 


Marylebone (London).—It appears that 154 persons will be dis- 
housed by the erection of the new municipal generating station, 
and under the Working Classes Aet, 1908, where 30 or more persons 
are dishoused by any public scheme provision shall be made for 
accommodating them elsewhere. A Local Government Board 
inquiry was, therefore, recently held into an application of the 
Borough Council for an order that a re-housing scheme was not 
necessary. 


Matlock.—On Tuesday the chairman of the District Council 
received a deputation of electrical engineers with regard to a pro- 
posal to construct an electric terial railway over the Valley of the 
Derwent, from the Heights of Abraham to the High Torr, at an 
estimated cost of about £5,000. 


Municipal Oontracting.— Sheffield Guardians have accepted the 
offer of the Corporation olectricity department to lay a cable to the 
hospital at a cost of £72. 10s. The local Electrical Contractors’ Asso- 
ciation have asked for a list of the amounts of the tenders received, 
and have expressed their belicf that the department tendered at 
less than cost price. The board decided that the Association's 
letter should lie on the table. 


Municipal Telephony.—On Tuesday an inquiry was held at 
Hull into the application of the Corporation for sanction to borrow 
£20,873 for extending the municipal telephone system. There was 
no opposition. 

The Drrvry Town Огккк (Mr. Learoyd) stated that of the money 
borrowed for the telephones about £30,000 had been spent. They asked 
that the new loan should be repaid in 25 years, or that it might run with 
the other loan for a period of 244 years. 

The Іхкресток (Mr. H. Ross Hooper) pointed out that of the loan 
sanctioned in December, 1903 (£43,302), there was a balance of £13,000 
still unexpended. With that balance in hand, what was the necessity for 
a further loan, practically increasing the capital expenditure by 50 per 
cent. before the installation was really started? They had scarcely got 
into working order. 

Mr. Lranop said the whole of the amount was going to be spent, The 
new loan was not to enable them to carry out any work included in the 
original specification, but to carry out an extension, without which the 
Corporation was losing money, because they could not connect sub. 
scribers. The result, so far, of the work that had been actually executed 
under the contracts had been very satisfactory in the sense that they 
saw now that the whole of the work included in the original specification, 
in addition to something not provided for—namely, the junction line 
forming inter-communication with the National Telephone Co.'s line— 
was going to be carried out from the sum included in the original loan; 
but the present application was for extension work. The work now done 
with the sum borrowed was practically the whole of the heavy work. 

The consulting engineer (Mr. A. R. Bennett) said that, owing, he 
thought, to abserce of inter-communication, they had not had the 
demand they expected. Although new subscribers were cropping up, they 
could not make them earn revenue immediately. The introduction of 
the cheaper telephone rates was causing a much larger demand in resi- 
dential places. The whole telephone system had been carried out sub- 
stantially on the original plans with only such deviation as to the nature 
of streets and the grouping of subscribers as desirable. Although the 
whole of the loan previously granted had not yet been expended, all the 
difficult work in connection with it had been completed, such as the lay- 
ing of the ducts and cables, the erection of distributing poles, and the 
construction of а multiple switchboard at the central exchange. The 
work which remained to be done consisted chiefly in making subscribers’ 
connections and fitting instruments. The number of subscribers’ lines 
provided for in Hull under the first loan was 1,920, of which 684 had 
been laid in the Old Town, which was commercially the busiest part of 
Hull. That provision, however, had proved in excess of immediate 
requirements, 327 lines only having been taken up. In other directions 
the demand was greatly in excess of the provision made. It was not pos- 
sible to join up 1,920 subscribers in Hull with the plant provided for in 
the first loan, owing to many lines in the Old Town being not used. 
Orders for new telephones were being received for the municipal service 
at the rate of 12 per week, and they would make provision under the new 
loan for 1,000 new subscribers. With the granting of the new loan the 
switchboard would be able to accommodate 3,000 instead of 2,000 sub- 
scribers as now. On the municipal exchange there were 927 subscribers 
on tariff No. 1 (£6. 6s.), 179 on tariff No. 2(£3, and a penny a call), and 50 
public telephones (1d. per call), There were in all 1,164 direct lines, 
and the junctions and the outside extensions took up 98 cable wires. 
There were 1,632 instruments in use. They had orders amounting to 
1,963 instruments. 

The Inspector observed that there were still 300 instruments in hand, 
and it was proposed to apply for a loan to increase that number by 1,000. 

Mr. Вкххетт said that it was necessary to look ahead. No work had 
been commenced in connection with the new loan, but a tender had been 
accepted for £3,374 for a cable. The tender was from a German firm with 
a branch in London. The committee had tenders from British firms, but 
unfortunately they were not able to consider them. During the five 
months the system had been working they had every reason to be satisfied 
with the return of the working costs, and in no case was there a disposition 
to exceed the usual working costs. The working expenses for a 3,000 line 
exchange would not be more than for a 2,000 line exchange. 

The Ixsvecror: Has it not been the case that as the area increases the 
cost per head increases ? 

Mr. BENNETT: That is true when you get a large exchange, partly due 
to the multiple switchboard, which becomes exceedingly costly, but your 
outside work shows a reduction. Although it is true that a 10,000, 12,000 
or 15,000 subscribers’ exchange may shew an increase, the cost of 1,000 
2,000, 3,000 or 5,000 does not do so materially. That was our experience 
in Glasgow. He was confident that the additional work would be carried 
out for the sum now applied for. At Portsmouth they had been working 
for nearly three years, the tariffs were the same as at Hull, the cost of the 
line practically the same, and the financial results were satisfactory. 

The Maxon (Alderman Larard) also gave evidence, and said the Tele- 
phones Committee was perfectly satisfied with the result of the under- 
taking up to the present. 


The manager of the Swansea municipal telephone department 
reported to the Telephone committee on Tuesday that there were 
1,171 lines and instruments working, 1,034 subscribers on the books, 
and 178 orders in hand. 


Penge (London).—The Council have come to terms with the 
British Electric Traction Co., the latter agreeing to pay to the 
Council about £4,500 further for the privilege of cutting out portions 
of authorised tramway lines. The extension from South Norwood 
border to Penge is to be completed during the summer. 

Personal. Mr. G. Н. Rawsthorn, senior superintendent in the 
telegraph department of the Manchesier Post Office, has retired, 
after 46 years’ service. 

Mr. Wm. Weaver, borough engineer of Kensington, who recently 
met with a carriage accident, has tendered his resignation after 
45 years' service. 

Presentation.— Mr. Arnold B. Gridley, having accepted an 
iniportant position on the staff of the Newcastle-upon-Tyne Electric 
supply Co., has severed his connection with the British Electric 
''raction Co.. with whom he has been for the past four yeurs as 
secretary of some of its associated companies. On Friday last Mr. 
Gridley was presented with a canteen of plate and cutlery by some 
of the directors and staff. The presentation was made by Mr. E. 
Garcke. 


Rotherham.—In submitting the minutes of the Electric Lighting 
and Tramwavs committee to the Council on Wednesday, the chair- 
man (Ald. Winter) said that they had ended the past year with a 
surplus of £782 on electric lighting, after setting aside £1,847 for 
reserve, depreciation and renewals. 

The gross profit was £6,239, compared with £6,067 in 1904, or a net 
profit, after deducting all loan charges, of £2,529. The committee were 
able to hand over to the district fund £1,200, equal to about 13d. in the 
£. The results were eminently satisfactory and reflected the greatest 
credit upon the management of the works. The average price obtained 
per unit was 2:02d., against 2-085d. last year. Total working cost was 
£2,410, compared with £1,900 in 1904. Management expenses were £677, 
compared with £560. The total output was 1,227,007 units, against 
1,025,401 units. (Gross receipts were £10,326, against £8,897. 

In regard to the tramways enterprise, Ald. WixTzR said the total 
receipts were £23,569, against £21,328 last year; gross profit was £5,033, 
compared with £5,727; net profit, after deducting interest and sinking 
fund, was £603. The total number of passengers carried was 593,054, 
compared with 525,840. 

St. Pancras (London).—The Council have decided to lay two 
additional feeder mains at a cost of £1,750. It has been decided to 
inerease the pressure of supply in certain streets from 110 to 220 volts. 


Salford. From July 1 the charge for electric current for power 
is to be reduced to 14d. per unit for the first 1,000 hours per quarter 
and 1d. per unit after. 

The chairman of the Electricity committee (Ald. Shaw) explained 
that it was desired to increase the day consumption of current for 
power purposes, and to offer special rates to consumers. The 
present consumption was 10,000,000 units. 


Sheffield.— The shutting down of works at Easter with a view to 
the overhauling and readjustment of machinery was made the 
occasion by Mr. S. E. Fedden, the wide-awake general manager 
and engineer of Sheffield Corporation electric supply department, to 
advocate the advantages which machinery owners derive from the 
substitution of electric for other means of driving. Ina circular 
issued by Mr. Fedden, it is pointed out that Sheffield Corporation 
mains are available for a large supply of power for driving motors 
for all purposes. The Sheffield electricity department has already 
4,000 H.P. of electric motors connected to the mains, the machines 
varying in size from } н.р. to 120 H. p. for driving machinery of 
every class employed in the many industries of the district. Esti- 
mates are prepared and submitted free by the department, and 
motors are let out on hire at Sheffield at low rates. 


Southport.—At the Council meeting on Tuesday the borough 
treasurer's report stated that the gross profit on the electricity works 
for the past year was £14,771, and the net profit £3,355, out of 
which £2,750 is to be handed over to relief of rates. 

There was a surplus of £15 on the tramways, compared with a 
deficit of £341 in the previous year. 


Spain.—The Basconia Works, Bilbao, which are worked by 
hydraulic power when water is plentiful, have recently made arrange- 
ments to take electric current of the Hidro Electrica Iberica Co. 
from that company’s power station at Miranda. The Hidro Co. is 
possiby the most important and successful electric joint-stock enter- 
prise operating in Spain. It owns 11 waterfalls situated in eight of 
the Spanish provinces, but has not yet come into full operation. 
Power stations have been erected in Quintana (Burgos), 88 miles 
from Bilbao, and at Andoain (Guipuezcoa), 45 miles distant from 
Bilbao. The company supplied last year electric power equivalent 
to 5,895 H.P. years, the larger part of this total being supplied during 
the day and the balance at night. It is stated that important 
negotiations are in progress for the company to supply numerous 
large consumers of electric power in bulk representing a further 
11,170 н.р. years. The directors of the company are looking forward 
to & demand for electric energy in the Bilbao district, representing 
an annual income of over £60,000. 

The imports of electric incandescent lamps into Bilbao in 1904 


was 93,100 lamps, compared with 58,836 lamps in 1908. These’ 
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were chiefly supplied from the Netherland, Belgium and Germany, 
each contributing a small number. 

Stafford. Tlie Council have reduced the price of electrical energy 
for power to 24d. per unit, with discounts. 

Stoke-on-Trent.—The borough surveyor has reported that the 
electricity and destructor works have been completed for £872 less 
than the amount of the accepted tender. 

Supply of Electricity Bill.—St. Pancras, Shoreditch and Stepney 
(London) Borough Councils have decided to petition in favour of 
this bill. 

Torquay.—The letter of the Local Government Board, advising 
the Council to reconsider their application for permission to borrow 
£42,000 for the erection of new electricity works, was considered 
last week. The Council are under contract to supply current to the 
Dolter Electric Traction Co., who will be ready to take supply in 
August, and will, it is said, hold the Corporation liable for any loss 
that may be occasioned. The Council maintain that they cannot 
give supply unless the new station is authorised. Further con- 
sideration was adjourned until next meeting, counsel's opinion being 
obtained in the meantime. 

U.8. Exports.—The value of electrical instruments exported 
from the United States in 1904 was £671,000 compared with 
£767,000 in 1908. Electrical machinery exported was valued at 
£681,000 compared with £566,000. 

Walthamstow.—An estimate of £365, cost of the proposed instal- 
lation of electric light at Warwick-road Schools, has been referred 
to the Education committee. The bandstand and superintendent's 
lodge in Lloyd Park, the new tramway offices, and the dust des- 
tructor works are to be wired. Several inquiries have been reccived 
for current for lighting and power at Higham Hill. 

Fork. At the City Council meeting on Monday the chairman of 
the Electricity committee (Mr. H. V. Scott) said that the past year's 
receipts from sale of current were £10,782, working expenses 
£5,918. After payment of capital and interest charges there was а 
deficit of £2,946. 2s. 8d. 

Sports.— Westminster City Council presents a challenge shield 
for competition in an inter-borough road walk, and this event was 
decided on Saturday last. Many of the teams sent out by the 
London Borough Council engineering departments contain members 
of the electrical staffs, and in the case of Stepney the whole team of 
six were officials from the electricity department. Five of these 
gentlemen completed the distance of 20 miles 6 furlongs within the 
time limit, and are entitled to time medals for their performances. 
They did not, however, succeed in getting in first, having to put up 
with sixth place, the winners being the Hammersmith team. Last 
year the Bethnal Green team were successful, so the shield goes 
from east to west London on this occasion. 


— REND. 
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TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price 15s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pager. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All merz list; of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph. 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (including 
the new “ Special Miniag Rules). 


TENDERS INVITED. 


Tonbridge Electric Lighting committee invite tenders from manu- 
facturers for the supply of triple concentric and simple concentric 
lead-sheathed paper-insulated cables, approximately 1,800yds. in all. 
Specifications, &c., may be inspected at the office of the electrical 
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engineer (Mr. J. A. Bernard Horsley) on and after 6th inst. Tenders, 
addressed to the clerk (Mr. Arthur H. Neve), Council Offices, The 
Castle, Tonbridge, by 4 p.m. 29th inst. See also an advertisement. 


Paisly Gas Corporation invite tenders for gas engines and 
dynamos, elevated electric coke conveyors and screening plant, 
coke storage hoppers, &c. Particulars from Mr. George R. Hislop, 
engineer and manager, Paisley Gas Works. Tenders to the town 
clerk (Mr. Francis Martin) by 18th inst. See also an advertisement. 


Paisley Gas Corporation also want tenders by 18th inst. for work 
required in the erection of an electric power house at the gasworks. 


Cheltenham Corporation invite tenders for supply of are lamp 
carbons for the year ending March 31, 1906. Specifications from 
the borough electrical engineer (Mr. Hamilton Kilgour), 885, High- 
street, Cheltenham. Tenders to the town clerk, Municipal Offices, 
Cheltenham, by 17th inst. See also advertisement. ` 


London County Council invite tenders for the supply and erection 
at its generating station (East Greenwich, S.E.) and maintenance 
for 10 years, of a battery of 280 accumulator cells having capacities 
of 645 ampere hours at a three-hour discharge rate and of 450 
ampere hours at a one-hour discharge rate. ‘Tenders to the Clerk, 
County Hall, Spring-gardens, S.W., by 10 a.m. May 16. 

London County Council also want tenders by 10 a.m. 28rd inst. 
for roadwork and platelaying from New Cross to Lewisham and 
reconstruction on the conduit system of tramways in Woolwich- 
road and from Lewisham to Catford (8? miles single track). Par- 
tieulars from County Hall, Spring Gardens, London. 

London County Council also invite tenders by 10 a.m. May 16, 
for manufacture and delivery of 750,000 stoneware ducts for cables. 


London County Council also invite tenders by 10 a.m. May 16 
for supply and erection of three 10-ton overhead travelling hand 
cranes at Streatham, Battersea and Wandsworth sub-stations. 


Irvine Corporation invite tenders for supply and erection of (1) 
buildings; (2) power-house plant (suction-gas plant, gas engines and 
generators, balancers and boosters, battery of accumulators, switch- 
board and crane) ; (8) mains (cable trenches, &c., converting street 
lamps, meters). Tenders to the town clerk (Mr. Dickie) by May 15. 


Huddersfield Corporation invite tenders for the provision and 
erection of ash-elevating plant and storage tank, also slack-elevating 
and conveying arrangements for feeding 11 Lancashire boilers, and 
for excavation and masons’ work. Tenders to the town clerk (Mr. 
J. Henry Field), by May 8. 

Warrington Electricity and Tramways committee invite tenders 
for supply and erection of condensing plant at their electricity 
works. Tenders to chairman of committee, by noon May 18. 


Portsmouth Corporation require tenders by noon 9th inst. for 
erection of steel chimney shaft at the electricity works, and other 
works. Specifications, &c., from Town Hall. 

Hackney (London) Council require tenders by 4 p.m. 25th inst. 
for an artesian well and air-lift pumping plant for the electricity 
works. | Е 

The Clyde Navigation Trustees require tenders by noon of Мау 22 
for an arc light installation for the outer basin of Clydebank Dock. 
Specification from Mr. G. H. Baxter, 16, Robertson-street, Glasgow. 

Islington (London) Lighting committee invite tenders for steel 
eoal bunker with elevating and conveying gear, complete with 
motors and all accessories. Tenders by noon 24th inst. 

Leith Corporation invite tenders by noon 17th inst. for coal 
elevating and conveying plant and boiler house auxiliary plant. 

Brussels City Council invite tenders for electric lighting cables, 
&c. Tenders to the College des Bourgmeistres et Echevins by 
11 a.m. May 16. 


TENDERS RECEIVED AND AOCEPTED. 


Aston Corporation have received the following tenders for the 
construction of tramways, the amounts being less value of old 
materials. The consulting engineer is Mr. Robert Green (Messrs. 
Pritchard, Green & Co.) :— 


Geo Trentham Graham & Sons . . £54,162 0 0 

(accepted) £51,286 3 9 Wm. Griffiths & Co. 54,073 9 6 
N. W. Blackwell & Со. 61,785 12 0 | Underwood & Bro. 53,387 7 6 
Geo. Holloway .... 61,572 5 0 J. G. White & Co... 52,357 15 9 
John White, jun... 59,112 7 7 Geo. Law ........ 52,912 7 6 
Krauss & Son 56,552 5 0 Dick, Kerr & Co. .. 61,849 1 10 


As stated in our last issue, Hull Corporation liave accepted the 
tender of the Electrical Co. for air-space telephone cable. Follow- 
ing is the full list of tenders received :— m 
Electrical Co. (accp.) £3,874 4 4| Western Electric Co. £3,972 0 0 
Siemens Bros. & Co. 4,193 0 0| W. T. Henley's Со... 8,934 0 0 
British Insulated & W. F. Dennis & Co. 3,454 5 5 

Helsby Cables... 4,014 14 9 

Derby Electric Light committee have accepted tenders from the 
It. Helens Cable Co. for feeder cables (£860. 178. 1d.) and distri- 
buting bitumen cable (£438. 19s, 6d.); from S. R. Turner & Co. for 


lathe (£88. Os. 6d.) and pillar drilling machine (£34. 28. 6d.); from 
C. A. Parsons & Co. for steam turbine (£3,950); and from the 
British Thomson-Houston Co. for switchboard extension (£287). 


The Metropolitan Asylums Board have received the following 
tenders for installation of electric fire alarms and telephones at 
Gore Farm (Upper) Hospital :— 


J. W. Gray & Son (acc.) £670 0 0 Julius Sax & Co. .... £744 0 0 

Wenham & Waters. 839 0 0 Private Wire & Tele. 

New System Private phone Installat'n Co. 691 7 6 
Telephone Co. 775 0 0 Engineer's estimate. 600 0 0 


The following tenders have been received by Keighley Corporation 
for supply of a 300k w. direct- current dynamo and high-speed steam 


engine: 
Phenix Dynamo Mfg. Co. (Browett engine, EI, 420), Allen engine 

aer... 8 El, 696“ 
J. & E. Wood, Wood епдїпе................................ 3,125 
Royce (Ltd), Willans enginn gdm 2,326 
C. A. Parsons & Co., Parsons steam turbine. 2,128 
J. H. Holmes & Co. (Belliss engine, £2,580), Allen engine 2,060 
Armstrong, Whitworth & Co., Allen engine e 2,006 
J. Musgrave & Sons, Musgrave engine q 1,997 
Brit. Thomson- Houston Co.(Browett engine, £1,681), Allenengine 1,965 
Dick, Kerr & Co., АПепепдшпе.............................. 1,961 
Davey, Paxman & Co., Davey.Paxman engine ................ 1,936 
British Electric Plant Co. (Browett engine, £1,629), Allen engine 1,897 
India Rubber Co. (Browett engine, £1,637), Allen engine ...... 1,896 
British Westinghouse Co. (Browett engine, £1,598), Allen engine 1,881 
Howes Dynamo Motor Co. (Browett engine, £1,551), Allen engine 1.879 
Crompton & Co. (Browett engine, £1,613), Allen engine 1,876 
General Electric Co. (Browett engine, £1,586), Allen engine .... 1,868 
Brush Co. ......... —— — “ C 1,850 
Galloways (Ltd.) (Parker dynamo, £1,870), Phoenix dynamo.... 1,845 
Vickers, Sons & Maxim (Browett engine, £1,570), Allen engine.. 1,844 
Electrical Co. (Belliss engine, £2,178) (Browett engine, £1,562) 

Allen engnnssgggsgg‚asa‚aa‚ss E I REN S я 1,844 
Electric Construction Co. (Browett engine, £1,580), Allen engine 1,840 
Bruce Peebles & Co. (Browett engine, £1,540), Allen engine .... 1,822 
Greenwood & Batley (Browett engine, £1,540), Allen engine.. 1,786 
Siemens Bros. & Co. (Belliss engine, £1,720), Allen engine .... 1,780 
J. Fowler & Co. (Browett engine, £1,507), Allen engine ........ 1,778 
Johnson & Phillips (Belliss engine, £2,290), Allen engine ...... 1,756 
International Electric Co (Browett engine, £1,472), Allen engine 1.740 
Mather & Platt (Browett engine, 41, 430), Allen engine 1,725 
Thos. Parker (Ltd.) (Browett engine, £1,444), Allen engine .... 1,712 


James Howden & Co. (Crompton dynamo, £1,874), Parker dynamo 1,706 
Browett, Lindley & Co. (Parker dynamo, £1,495), Mather & Platt 
Fang ] ⅛ ] 0 ꝛʒʒ 1,474 
* Accepted. Delivery in 21 weeks, 


Barking District Council have accepted the tender of Babcock & 
Wilcox for & watertube boiler, steam feed pump, water softener 
and storage tank, &c., at £1,688, and that of Davey, Paxman & Co. 
for a 400kw. steam dynamo, switchboard panels, &c., at £2,580. 17s. - 


Bolton Electricity committee have accepted the tender of Mus- 
grave & Sons for cooling towers, that of the British Insulated & 
Helsby Cables for supply of cables for the year and that of R. W. 
Kenyon for supply of wood casing for one year. 


Johnson & Phillips, Old Charlton, Kent, have recently received 
orders for & 490kw. traction generator and switchboard extension for 
Barking Council's electricity works. | 


Eccles Council have accepted the tender of the Langdon-Davies 
Electric Motor Co. for the supply of their standard motors for hiring 
out during the ensuing year. 

Aberdeen Corporation have accepted the tender of W. H. Bailey 
& Co. for a surface condenser with air pump, oil separator, &c. 
at £1,086. Twenty-four tenders were received. 

The Metropolitan Asylums Board have placed an order with 
Pritchetts & Gold for 12 months’ repairs and renewals of storage 
battery at Grove Hospital. 

Erith Urban District Council received 16 tenders (varying in 
amount from £200. 15s. 6d. to £458) for wiring car depot and work- 
shops, and the lowest (that of W. Dickinson & Co.) was accepted. 


South Shields Corporation have accepted the tender of Hurst, 
Nelson & Co. for 10 tramcars at £5,307, subject to the trucks being 
British-made of the Brill standard type, and guaranteed for three 
years. 

Hull Corporation have accepted the tender of A. Bannister & Co. 
for supply of Hickleton main coal for the electricity works. 


City of London Corporation have placed an order at £40 with the 
British Thomson-Houston Co. for 1,000 electric glow lamps. 


BUSINESS NOTICES. 


As set out under New Companies," a strong syndicate of gentle- 
men connected with the Peddie Small Arms Corpn. (Ltd.) have taken 
over the electrical business of the Sir Hiram Maxim Electrical & 
Engineering Co. (Ltd.). A new company has been formed which 


t will be controlled by the Peddie Corpn. under the name of the Sir 
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Hiram Maxim Electrical Co. (Ltd.) Among the first directors of 


The Atlas Carbon & Battery Co. issue leaflets descriptive of their 


the company will be Mr. Percy Mitchell, Mr. Noel Lee, Col. John | various types of dry and wet cells. Опе of the latter is illustrated 


Gardiner and Mr. J. Taylor Peddie. 

Mr. W. A. Tookey has commenced practice at 29, Old Queen.street, 
Westminster, S.W., as a consulting engineer, and will undertake 
tests of, and examine and report upon, steam, gas or oil engines, &c. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


In the failure of Arthur Driffel Poulter, electrical engineer, &c., 
formerly of Ewell-road, Surbiton, the first meeting of creditors will 
take place on May 12 at 24, Railway-approach, London Bridge, and 
the public examination on June 6 at the Court House, Kingston, 
Surrey. 

A receiving order has been made against Harry John Salter, 
electrical engineer, 235, High Holborn, London, W С. 

An application for the discharge of Alex. Noble, formerly electrical 
engineer, 567, Battersea Park-road, London, S.W., will be heard on 
May 19, at Bankruptcy-buildings, London, W.C. 

Claims against Wm. Watson and Geo. Huntington, electricians, 
88, Battersea-rise, S. W., and Dering-street, Bond-street, W., London, 
by May 18 to Mr. F. 5. Salaman, 1, Oxford-court, London, E.C. 

A meeting will be held on May 29 at 14, Old Jewry-chambers, 
London, E.C., to receive an account of the winding-up of the 
Thames Valley Launch Co. (Ltd.) 

A meeting will be held at 80, Havelock-road, Hastings, on June 1 
to receive an account of the winding-up of the Southern Electrieal 
Installation & Wiring Co. (Ltd.) 


Plant for Sale.— Messrs. W. II. Allen, Son & Co., Queen's Engi- 
neering Works, Bedford, have ready for immediate delivery a 2,000K w. 
steam dynamo; also various other sizes of smaller units. See an 
advertisement. 

The Midland Vinegar Co., Aston Cross, Birmingham, advertise 
for sale a shunt-wound dynamo. 

Incandescent Blectric Lamps for Sale.—Messrs. Wheatley 
Kirk, Price & Co. have been instructed, by order of the Court 
in the liquidation of the Sir Hiram Maxim Electrical & Engi- 
neering Co. (Ltd.), to sell by public auction in the lots catalogued, 
on Thursday, May 25, upon the premises, 44, Gillingham-street, 
Pimlico, London, 8.W., at 10 for 11 a.m. prompt, about 200,000 
high-class incandescent electric lamps from 24 c.p. to 82 c.p., and 
suitable for circuits varying from 30 to 280 volts. Catalogues may 
be obtained from Messrs. W. H. Smith & Son, solicitors, Gresham 
House, Old Broad-street, London, E. C.; or of the auctioneers, 46, 
Watling-street, London, IL. C., and Albert-square, Manchester. See 
also an advertisement. 


Partnership.—4 firm of engineers in tho West Riding advertise 
for a partner, acting or sleeping, with £10,000 to £920,000. Par- 
ticulars from Messrs. Rawlinson & Mitchell, Halifax Commercial 
Bank-chambers, Bradford. 

Catalogues, &c.—The Cambridge Scientific Instrument Co., Car- 
lyle-road, Cambridge, forward a list of Féry Radiation Pyrometers, 
for which they are the sole agents in this country, the Colonies, 
America, &c. Numerous advantages are claimed for these pyro- 
meters as to range, accuracy and permanence, automatic indication, 
direct reading, flexibility, &c. In the printed particulars informa- 
tion is given of the work which has been successfully accomplished 
by the use of these instruments, which is claimed to establish their 
superiority. There are two varieties of the instrument made—the 
Mirror pyrometer and the Lens pyrometer—both being based upon 
the same essential principles. The Mirror type is made for tempe- 
ratures from 500°C. to 1,100°C., and the Lens pyrometers for tem- 
peratures from 900°C. to 8,500 C. Both forms are well illustrated. 


Messrs. Dick, Kerr & Co. have published (in circular No. 107) some 
useful particulars relating to light railway stock engineering. The 
company have executed large contracts for portable or light railway 
work for various purposes in many parts of the world, the list 
including most of the tropical countries, besides a large number of 
British settlements. These portable and light railways are in use 
on farms, sugar, coffee, &c., plantations, brickfields, quarries, 
collieries, mines, &c., for military puposes, in factories and work. 
shops, as well as for forming connecting links between villages and 
railway main lines. Within the limits of a quarto pamphlet of 
82 pp. a large assortment of plant is illustrated and described, 
prominence being given to all classes of waggons and rolling stock 
required by contractors for public works, &c., 

A new descriptive pamphlet and price list of Excello are 
Jamps for outside lighting has been issued by the Union Electric Co., 
161, Queen Victoria-street, London, E.C., and is replete with 
information concerning the properties and advantages of this 
original form of lamp. Supplementing particulars which have 
appeared from time to time in The Electrician concerning the 
“ Excello " arc lamp, there is a useful chapter on the treatment of 
the lamp, &c. 


herewith, and consists of & carbon 
cylinder, A, a porous tube with screw 
top, B, a zinc rod, C, and a screw top, 
D, for the porous tube. The feature of 
novelty of this cell is the screw top, 
which permits of the cell being easily 
re-charged with mixture at a low cost. 

Circular particulars (No. 222) of 
Avery's impact-testing machine are 
issued by W. and T. Avery, Soho 
Foundry, Birmingham. An illustra- 
tion on the circular shows a machine 
fitted with a pendulum weight, which 
can be raised to a given height and 
allowed to swing and strike the test 
piece, fracturing it in one blow. The 
number of foot pounds of energy which 
the test piece has required is anto- 
matically registered on an indicating 
quadrant. The fractures made by this 
impact test show agreement with the 
micro-structures, and enables an expert 
to determine the carbon contents of 
the specimen and its previous thermal treatment, 


The Nodon patent electric valve is described in a pamphlet issued 
by Mr. Harry Snowdon. Testimonials from users of these valves 
for a variety of purposes are included. 

Messrs. Cecil Hodges & Co. have ready their No. 8 picture post- 
card, which is adopted to illustrate the firm's central.station type 
of moving-coil instrument. 

* Strut " Switch.—Some time ago (The Electrician, Vol. LIII., 
p. 500) we called attention to this well designed watertight switch, 
made by the General Contracts Co., of 62, Rosebery-avenue, London, 
E.C., who are sending out a new price list, which contains illustra. 
tions and a brief description of the various types of switches made. 
These include 5-ampere and 10-ampere tumbler switches of various 
forms and for different purposes. Amongst them are the Flush 
Plate Strut switches mounted on wood blocks. These can be 
mounted direct on wall or sunk to the depth of plaster only, it 
being claimed that no cutting away of brickwork is necessary. 

Blectric Leakage Iodicator for Mining Work.—The new 
mining regulations stipulate that a leakage indicator is to be con- 
nected permanently in circuit on the main switchboard. Messrs. 
Everett, Edgeumbe & Co. notify us that, having gone carefully into 
the question of the beat class of instruments for the purpose. they 
are in a position to supply leakage indicators for all systems, not 
only for continuous current but also for three-phase installations. 
It is pointed out that it is not only necessary in these instruments 
to indicate that a fault has occurred, but the approximate value . 
of the leakage must be shown, and an indication on which main the 
leak has taken place. 

Twinkling Bockets.—Since our description of this effective 
advertising device (The Electrician, March 10, p. 855) a sample has 
been sent to us by the Electrical Co., 121.125, Charing Cross-road, 
London, W.C., for inspection. In outeide appearance it resembles a 
lampholder fixed into the socket of an ordinary incandescent lamp. 
It is fixed into the standard lampholder in the usual way and 
the electric lamp in its turn is fixed into the twinkling socket. 
If the current be switched on the lamp will light up instantly, bat 
after a few moments it will extinguish for a second or two and then 
the eycle repeats itself. The switching in and out of the lanip is 
automatically effected by the alternate heating and cooling of a 
narrow bent strip of metal which is fixed at one end but free to 
move at the other end. The alternate heating and cooling of this 
metallic strip causes its free end (which is tipped) to move slowly 
to and fro, thus breaking and making contact. 

Kelly's ''Bngineers' and Iron and Metal Trades’ Directory."— 
We are pleased to acknowledge the receipt of the 1905 edition of 
Messrs. Kelly’s ** Engineers’ and Iron and Metal Trades and Col. 
liery Proprietors' Directory," which covers England, Scotland, 
Wales and the principal towns in Ireland, the Channel Islands and 
the Isle of Man. There are over 1,800 pages in this work, this 
being the 10th edition published since 1870. Comprehensive indices 
to the towns and places and trades mentioned in the volume are 
given, which are of considerable assistance in consulting the book. 
Under each town a list of engineers and iron and metal traders is 
given, which, while not being anything like complete, yet covers a 
vast number of merchants, founders, manufacturers and wholesale 
and retail dealers in all classes of goods in which metals form an 
essential part, together with those engaged in the numerous indus- 
tries allied with the metal trades. The published price of the work, 
which is admirably arranged and strongly bound; is 30s., and copies 
can be obtained at the offices of the publishers, 182-4, High Holborn, 
London, W.C, 
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63, Parliament-street, London, S.W., price 2d. 


Pictorial Tramway Guide.—An attractive souvenir has been 
prepared for free distribution by the Metropolitan Electric Tram- 
Ways (Ltd.) amongst passengers on the new Edgware-road line, 
probably one of the most attractive pleasure routes out of Londen. 
The booklet contains 12 coloured views of places of interest on the 
A concise table of times, fares, 


way and a plan of the route. 
stopping places, &c., is given. 
Exports of Electrical Apparatus and Material.—The follow. 


ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but notincluding electrical machinery, 
May 3, with the 


which is not separately specified) from April 23 to 
rts of destination :— 

Aden —£197 (including £170 telegraph material). 
£44; Cape Town, £8; Delagoa Bay, 
ing £295 telegraph material) ; 
Port Elizabeth, £368; Suez, £388 (telegraph material). 
Buenos Ayres, £1,306 (including £350 telegraph material) ; 
£993 (telegraph material). Australasia— Adelaide, £108 ; 
£246; Brisbane, £8; Fremantle, £10 ; Hobart, £35; Launceston, £322 ; 
Lyttelton, £55 (including £15 telegraph material); Melbourne, £434, 
and 101 cwt. telegraph wire; Otago, £81 ; Perth, £284; Sydney, £3,816 
(including £60 telegraph material). Belyium—Ostend, £21. British 
Guiana —Demerara, £27. Canada—Quebec, #190. Ceylon— Colombo, 
£42. China-—Shanghai, £155. Cochin China—Saigon, £118. Denmark 
—Copenhagen, £22. France Boulogne, £8; Paris, £122.  (/ermany— 
Bremen, £34; Hamburg, £130. Holland—Amsterdam, £1,161 (includ- 
ing £93 telegraph material); Rotterdam, £95. Hong Kong, £153 
(including £48 telegraph material). India—Bombay, £4,839 (including 
£28 telegraph material); Calcutta, £1,931; Madras, £50. Japan— Kobe, 
649 cwt. electric light wire; Yokohama, £1,392. Malta, £53 (telegraph 
material) Моғтидоа, £38. Portugal—Lisbon, £35. Russta—Bt. Peters- 
burgh, £140 (telegraph material). Siam—Bangkok, £70. Spai n—Bilbao, 
£26 (telegraph material). Straits Settlements— Penang, £10; Singapore, 
£116 (including £35 telegraph material).  Sweden—-Gothenburg, £79 
(telegraph material); Stockholm, £390 (telegraph material) Thursda 
Island, £250. U. S. 4.—Philadelphia, £25 (telegraph material). Total 
AE 250 days), £23,707 against £14,877 for one week last year (April 29 to 

ay 5). 


Rosario, 


PATENT RECORD. 


— — 


The following List of Applications for Patents and Specijications published 
has been compiled for this Journal by Messrs. MEwnuns, ELLIS & Pryor, 
Chartered Patent Ayents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nork.— The undermentioned Applications are not open to public inspec- 
tion until after acceptance of Complete Specification, The names within 
parentheses are those of communicators of inventions. When Complete 
Specitication accompanies application, an asterisk is. a[fi. ved. 

Unless otherwise stated, the application is made in London. 


February 13, 1905. 

9,888 J. Т. Cugrry and К. H. CIE. Plymouth. Trolley heads with 
wire-finding apparatus attached. 
2.880 H. Scorr. Bradford. Electrically-operating gas valves. 
2.894 Н. Hirst and H. Bevis. Electric lampholder with locking device. 
2.908 R. MeLAN. Guernsey. Telephone-switchboard connections. 
2.918 C. А. VANDERRVELL and W. Н. W. Procror. Dynamos and the like. 
2.919 C. W. ATKINSON, Devices for controlling electric currents. 
2.920 E. Garsips. Switches and resistances. 
2.934 W. Н. Bristo.. Temperature-compensating device for thermo- 
electric measuring instruments.” 
. W. Зсткк., Incaudescent lamp fittings. * 
G. Ріхкхет and H. M. RoorHAM. Switches. 
. DE Farta. Transformers. (Date applied for, Feb. 20, 1904, date 
of application iu France.)“ 
‚ Ө Witts Electric light maximum-demand alarm relay.“ 
. HaRDEGEN, Line selectors for telephones aud like systeme.“ 
February 14, 1905. 

J. MacrEAN. Glasgow.  Electrically-heated curling tongs. 
5 L. C. Fett and J. H. Rrogr. Electrical tramway conduit systems. 
G 
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. 0. F. Asprews. Electrical insulating material. 
v. J. Gray. Bournemouth. Automatic electric early morning waiter. 
H. Sroxxs. Combined electric coupling and two-way plug. 
EvrnsugD & ViaNorgs and S. Eversugp. Electric sizaalling. 
a B. J. -I. Co. (G. E. Co, U. S.). Lightoing arrestere. 
ASI BT. H. Co. G. F. Co., U. S.). Protective devices for electric circuits. 
SOUS A. J. скн. Combined switches and fuses, 
2 R. C Мокмки.. Burglar alarme. 
February 15. 1905. 

3 M Germany. Speaking apparatus,” 
3.45 t 1. Birmingham. Eleetrie- motor starters. 
5129 S. R. CaMeroy. Manchester. I. ife- guard for electric vehicles. 
$1355 B. Zi Nc. xl. AX N. Gloucestershire. Carbon brush holder. 
ie J. A. Sxook and H. Montray-Rgap, Automatic fire alarm. 
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„Municipal Trading.'—An address delivered by Mr. Sydney 
Morse, J.P., before the Battersea M unicipal Alliance on Jan. 24 has 
been issued in pamphlet form by the Industrial Freedom League, 


À frica —Alexandria, 
£653; Durban, £1,827 ((includ- 
East London, £712 (telegraph material); 
Argentina — 


Auckland, 


— o — m 


3,157 E. S. G. Rees. Wolverhampton. Construction of dynamo.ele-tric 
machines and electric motors. 

3,166 A. C. CossoR. X-ray tube for use with alternate or unidirectional 
currents. 

3,171 Vickers, Sons & Maxim and A. D. WILLIAMSON. Electric motora 
and dynamo electric machines. 

3,177 W. Овраг, and F. M. T. LANGE. Control of electric motors.“ 

3,183 E. Dick. Automatic regulating apparatus for installations with 
variable current consumption.” 

3,184 SiEMENs Bros. & Co. and C. F. Јамкіх. Controlling electric trains. 

3,187 C. Baxter and A. Kavoip, Starting and driving mechanism. 

3,189 В.Т.-Н. Co. (G. E. Co., U.S.) Dynamo electric machines 

3,195 J. M. Barr. Controlling electric motors. (Date applied for, 
March 7, 1904, date of application in U.S.)* 

3,196 T. S. Perkiss. Controllers for electric motors. 
March 7, 1904, date of application in U.S.)* 

3,201 I. B. Вікнвлом and F. G. Веи. Central station telephone systems 
working with a common battery. 


February 16, 1905. 
7004 H. HRINICKE. Wireless teleraphy. (Date applied for Jan. 15, 1905.)* 
3,250 H. BRUCKMANN. Arc lamps. 
3,265 E. Tyer. Switches. 
3,280 and 3,433 CanBORE. Devices for exerting an electro-meguetic in- 
fluence upon the arcs of arc lamps.* 
3,283 A. C. M. LxGENDRE. Electrical sound-producing apparatus. 
applied for, Sept. 24, 1904, date of application in France.)" 
3,289 B.T..H. Co. (G.E. Co., U. S.). Electric heaters. 
3,299 B.T.-H. Co. (G.E. Co., U. S.). Apparatus for aterilising liquids. 
3,201 B.T..H. Co. (G.E. Co., U. S.). Elestric control apparatus. 


February 17, 1905. 

2,295 S. G. BzNNETT. Wolverhamptor. Electric traction on 8 ehallow- 
conduit system. 

3,312 Н. О. Арлм. Manchester. Electric self-acting apparatus for 
tightening ropes. (Date applied for Feb. 18, 1904, date of appli- 
tion in Germany.)“ 

3 F. P. Rew. Glasgow. Wire'ess telegraphy receivers. 

27 G. HoOKUAM and S. Н. HoL DEN. Electrolytic meters. 

6 H. Н. LAKE (D. Helbig, Italy.) Klectrically oxidising atmospheric 

nitrogen. 

347 J. M. TouRTEL. Switch for coin-freed electrioity meters. 

356 О. A. VANDERVELL and W. Hopson. Automatic cutouts. 

7 C. A. VANDERVELL and W. Hopeson. Driviog dynamos and the like. 

1 О. SCHÖNBERG. Actuating electrical clocke.* 

2 F. H. HEADLEY. Casings for switches and fuses. 

February 18, 1905. 

392 G. J. Conaty and Н. HaRTLEY. Birmingham. Trolley wires. 

394 T. Morris. Electric ignition for internal combustion motors, 

401 R. Horract. Germaoy. Resistances for electric current.” 

3,409 ЅікмеМЗ Bros. & Co. (Siemens & Halske Akt.-Ges., Germany). 
Arrangement of multiple switchboards for telephone exchanges.* 

3,431 C. W. ATRINs)N. Electrolytic meters. 

3,432 COMPANY "SacHsENWERK LICHT UND KRAFT AKT.-GEs." Electric 
machines. (Date applied for, Feb. 20, 1904, date of application 
in Germany.)“ 

3,439 J. P. PoLLIN. Electro-medical apparatus. 

3,442 К. WEII BIER. Gloves for insulation purposes.“ i 


February 20, 1905. 
3,479 F. Morcan. Electrical communication with trains. 
3,510 and 3,511 LAND UND SEEKABELWERKE AKT. GES. Liverpool. Devices 
for preventing overcharging of electric cables. (Date applied for, 
April 1, 1904, date of application in Germany.)* 
3,515 A. W. Le Vat. Sparking plug for internal combustion engines. 
3,525 K. BIRKELAND. Producing electric reactions in gases by aid of else- 
tric arcs. (Date applied for, Feb. 20, 1904, date of application in 
Norway.)" 


(Date applied fur, 


(Date 
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5, 
5, 
5, 
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2, 
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February 21, 1904. 


3,538 J. Resp. Gateshead-on-Tyne. Sectional system for third rail. 
3,553 F. RENDER. Manchester. Fuse-heads for electric blasting.* 
3,554 F. RENDER. Manchester. Detonator fuses for electric blastings.* 


W. Morrison and C. C. Вссківу. Secondary battery." 

A. ECKSTEIN and A. E. ANGOLD. Salford, Are lamps. 

J. STEWART. Paisley. Trolley change guide for electric tramcara. 

A. W. ScLATER. Electric starting for electric generators. 

L. BovLEz. Sparking plug for internal-combustion engines. 
applied for, Feb. 22, 1904, date of application in France.)* 

94 A. ARTOM. Wireless telegraphy.* 

J. J. Swan. Prepayment attactments for electricity meters. 

E. France. Sheffield. Trolley heads. 

E. F. Mox and P. H. Bastır. Fuses for electric circuits. 
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February 22, 1905. 
CoLEATTI. Ships’ telegraphs aud like signalling devices." 
3,688 C. Н. WurrrINGTON, Electric warp-stop motions for looms for 
weaving-warping machices and the like. (F. M. Armstrong, U.S.) 
3,705 Bastia METER Co., A. E. SALISBURY, C. О. BASTIAN and G. CALVERT. 
Electrolytic meters, applicable to other measuriug instruments, 


in which the (varying) level of a column of liquid is employed. 


. February 25, 1908. 
3,719 D. M. SxLxInx, W. W. Scorr and W. COUSIN, 
high-frequency apparatus. 

3,726 A. E. Patrick, Birmingham. Electric wires. 

3,759 V. C. Babois. Windsor. Electrical railway signal. 

3.702 W. E. Вавтох. Electrical circuit breaker mechanism. 

3,784 H. A. CUTMORR. Wireless telegraph detectors and telephcne, elec- 
trophone and like receivers. 


8 


Glasgow. X. rays and 
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5,795 J. STONE & Co. and J. R. Quan. Electric lighting of railway aud 
tramway carriages. 

8,796 J. Stong & Co. (Ltp.) and J. R. QuaiN. Accumulators. 

5,814 H. LEITNER. Structure of accumulator cells. 

8,815 B.T.-H. Co. (G.E. Co., U.S.). 

5,816 B.T..H. Co. (G. E. Co., U.S.). 
operated switches. 

8,829 and 3,830 J. A. COLB. 


engines. 
February 24, 1905. 

3,855 E. S. W. MoonE and W. B. Веххетт. Wolverhampton. 
reversing, accelerating and stopping of electric motors. 

5,854 W. Farnwaatuer (Diehl Mfg. Co., U.S.). Controlling devices for 
electric motora. 

5,867 R. Lomax and J. TOMLINSON. Manchester. Electrical apparatus for 
automatically controlling the pressure of ateam in boilers. 

3,885 J. HENSLET. Electric trolley-harps. (Date applied for, May 5, 
1904, date of application in U.S.)* 

8,894 E. V. GRATZE. Accumulator plate." 

5,899 W. KósTERMANN. Motor meters for continuous and alternating 
currents. 

3,912 J. К. CRAWFORD. Manufacture of filaments for electric lamps. 

5,918 C. Tuacut and E. BRuNÉ. Appsratus for enabling telephonic and 
telegraphic mes:ages to Le transmitted over the same line. (Date 
applied for, April 2, 1904, date of application in Italy.)* 

5,918 B.T..H. Co. (G.E. Co., U.S.). Electric fans. 

5,919 D.T..H. Co. (G.E. Co., U.S.). Automatic carrier systems. 


February 25, 1905. 

Cambridge. Electricity meters. 

5,978 К. Bressin. Electrical alarm contacts for door loske. 

5,979 B. J. Jones. Supporting devices for electric conductors. 
applied for, March 14, 190, date of application in U.S.)“ 

5,994 J. J. Bate. Liverpool. Electrical conduits. 

February 27, 1905. 

4,003 J. G. Bett. Manchester. Dynamo.e'ectric machinery. 

4,040 J. Burke. Electric motors.“ 

4,041 W. O. Duntrey. Electric tools.“ 

4,050 A. Brook. Railway signalling and communicating apparatus. 

4,062 T. F. Reng. Sparking plugs for gas or oil engines.“ 

4,073 G. Н. Oatway, C. E. May and May-Oatway FIRE ArPLIANCES 
(Lrp.). Fire alarms.* 

4,075 W. L. Wise. Transformer for electrical metal working apparatus. 
(Thomson Electric Welding Co., U.S.)* 

4,076 W. L. Wise. Welding and performing other metal-working opera- 
tions by electricity. (Thomson Electric Welding Co., U.S.)“ 

4,089 W. H. FgLLOWws and E. T. Prckur. Method of constructing accumu- 
lators and secondary batteries. 

4,097 H. G. Parz and J. BEN DER. Electromagnetic dovices.* 

4,100 W. Р. Tnoursox. Electrolytic apparatus. (Decker Mfg. Co., U.S.)“ 

4,102 A. N. CoxNzTT. Electric tramways with conduit - curfent supply. 

4,105 T. H. HEADLEY. Rocking devices for doors of switch boxes, fuse 
boxes and the like. 


...... 


COMPANIES’ MEETINGS AND REPORTS. 
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Eastern Extension, Australasia & China Telegraph Co. 


(Ltd.). 

The sixty-third half-yearly ordinary general meeting of this Company 
was held on Wednesday at River Plate House, Finsbury-circas, under the 
presidency of Sir Jonn Worrxk Barry, K.C.B. 

The GENERAL MANAGER and SECRETARY (Mr. F. E. Hesse) 
read the notice calling the meeting, the minutes of the last ordinary 
general meeting (which were confirmed by the present meeting), and the 
report of the auditors. The report of the Directors was taken as read. 

The CHAIRMAN: Gentlemen, the gross revenue for the half-year 
under review amounted in round numbers to £331,000, against £265,000 
for the corresponding period of 1903, shewing an increase of £66,000. 
This satisfactory result is, of course, largely due to the China and Japan 
traffic having considerably increased since the outbreak of hostilities in 
the Far East. At the rame time it is encouraging to find that the 
local and other traffics have also materially increased during the 
past half-year. With respect to the expenditure, the working and 
other expenses amounted in round numbers to £150,000, against 
£142,000 for the corresponding period of 1903, showing an increase 
of £8,000. This is principally due to increase of staff in China 
and elsewhere to meet traffic requirements, and also to the repair 
ing ships having had less work under charters than in the corresponding 
half-year of 1903. Comparing the figures for the whole year, the result 
is as follows: Gross receipts for 1904 amounted to £631,000, against 
£530,000 in 1903, showing an increase of £101,000. Ordinary expendi- 
ture for 1904 was £291,000, against £280,000 for 1903, or an increase о! 
£11,000, due to the causes which I have already mentioned. The 
net profit for the half-year is £166,911, and, after adding to it thc 
credit balance of £110,269 brought forward from the previous half-year. 
there remains an available balance of £277,180. The usual quarterly 
interim dividends of 2s. 6d. per share were paid during the past year, 
and it is now proposed to distribute a final dividend for the year of like 
amount, making a total dividend of 5 per zent. In addition, we 
propose to pay a bonus of 4s. per share, making a total distribution 
to the shareholders of 7 per cent. for 1904. We have also been able, 
out of the profits of the past year, to place £120,000 to the general 
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reserve fund, and to carry forward £21,181. I think the share- 
holders will admit that the result of the year's working has certainly 
been satisfactory, and justifies the remark that I made last year— 
that I looked forward to better times than I wasable to indicate at 
that period. (Hear, hear.) With respect to the capital account, since 
the close of the half-year under review, we have considered it advisable, 
in order to adjust our capital account, to issue a further £150,000 of 
i per cent. mortgage debenture stock. This makes the total debenture 
stock issued up to date £752,400. The shareholders have doubtless seen 
references in the Press from time to time to a German-Dutch company, 
which was formed a short time ago under subsidies from the German and 
Dutch Governments for establishing German-Datch cables in the Pacific 
Ocean, and between Netherlands, India and China. The main object 
of this company was to enable Germany and Holland to communicate 
with their possessions in the Far East independently of the British cables. 
You will be pleased to learn that we have come to a satisfactory working 
arrangement with the German-Dutch Company by which your interests 
are safeguarded. The cable sections between the Celebes, the Carolines 
and Guam, where the German-Dutch system joins the American cable 
system, were laid last month, and the section between the Carolines and 
China is expected to be laid before the end of the current year. The 
only other point remaining for me to mention is with regard to the 
Pacific Cable Conference, of which we have heard so much and so long. 
Although no date has yet been definitely fixed, we understand that the 
long-deferred meeting of the Pacific Cable Conference may take place this 
month, when the effect upon the Pacific cable of the agreements entered 
into by certain of the Australian States with the Company, and other ques- 
tions arising out of the partnership, will, I suppose, be considered. I cannot 
say that the Conference will really meet, but it is now believed that it 
will be held. I now move the adoption of the report and accounts, and 
that a dividend be now declared of 2s. 6d. per share, together with a 
bonus of 4s. per share, both free of income tax, payable on the 4th 
instant, making with the previous distributions a total payment of 7 per 
cent. for the year 1901. 

The Most Hon. the Marquis of TWEEDDALE, K.T. formally seconded 
the motion. 

Mr. R. BOURNE enquired how the £150,000 of 4 per cent. mortgage 
debenture stock had been issued. 

Mr. T. T. YOUNG asked why the stock was not first offered to the 
present ordinary shareholders, or why the existing holders of the deben- 
ture stock were not afforded the opportunity of tendering for it. 

Mr. WRIGHT desired to know why the shareholders were only to 
receive the same dividend as in the previous year, although the receipts 
had been larger, owing to the war between Russia and Japan. 

The CHAIRMAN: The reason why we do not pay any more to the 
shareholders is that we are adding more to the reserve fund. The 
practice of this Company—a very salutary one, I think—has always been 
to keep the dividend as scent as possible the same, and to build up a 
large reserve fund. This has been the policy pursued by this Company, 
the Eastern Companyand the Western Company for many years, and it has 
given great stability to the finances of the companies, and made their 
shares always marketable. The opposite policy would be to distribute up 
to the hilt, but, looking to the chances of cable enterprise and to the 
fluctuations which take place owing to wars and other events—the 
trafic sometimes going up and sometimes down—the broad policy of 
keeping the dividend pretty well at the same figure and increasing the 
reserve fund is one that has always commended itself to the shareholders 
of all these cable companies, and I venture to think, after considera- 
tion, that that is the best policy. Our reserve fund is now no 
larger than it ought to be, looking at the enormous mileage of 
our cables. As to the debenture stock, the reason for issuing it 
was that we were over-spent on capital account, and it was, therefore, 
necessary at some time or other to adjust the capital account to 
the expenditure. The times have been extremely inopportune for 
issuing cable stock until quite recently. I daresay that most of the 
shareholders will know that, without using strong words, people were 
so much alarmed by the development of the wireless telegraph system 
that a good many shareholders, I suppose, must have parted with their 
shares at greatly reduced prices. Up to quite recently, therefore, it has 
been very difficult indeed to issue such an amount as £150,000 of deben- 
ture stock, and after weighing the pros and cons of the different ways 
of doing it, either by asking for tender, which might have been unsatis- 
factory to us, and might have failed to raise all the money we wanted, 
which would have done the Company a great deal of harm, when we 
found some very responsible people ready to take the whole of the st^ck 
at a price which, after careful inquiry on the market we found a proper 
and reasonable one, we thought it was more in the interests of the share- 
holders to let those parties have it than to distribute among the 
shareholders this comparatively small sum of £150,000, which might 
not have been taken up, in which case a great deal of harm would 
have been done to the Company. Taat is the explanation. I do 
not think 1 can say anything farther about it. It was an arrange- 
ment which was unanimously adopted by the board as being in the 
true interests of the shareholders, and I think it turned out extremely 
well. The amount of profit anyone would have made on the issue of the 
ttock would have bean far less than the damage that would have been 
done to the whole enterprise if the issue had failed. I hope that my 
explanation will be regarded as satisfactory. (Hear, hear.) 

The CHAIRMAN then put the motion to the meeting, and it was 
carried unanimously. Continuing, he proposed the re-election as a 
Director of Sir Albert J. Leppoc Cappel, K. C. I. E. 

Mr. FRANCIS A. BEVAN seconded the motion, which was carried 
unanimously. 

The CHAIRMAN then moved the re-election of Sir John Denison- 
Pender, K.C.M.G., to his seat at the board. 
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Nir A. J. T., CAPPEL seconded the resolution, which was carried 
unanimously, 

On the motion of Mr. BURMAN, seconded by Mr. REED, the retiring 
auditors, Messrs. Deloitte, Dever, Grifliths & Oo, and Messrs. Welton, 
Jones, & (o, were also re-elocted. 

Mr. T. T. YOUNG proposed a vote of thanks to the Chairman and 
Directors. 

Mr. JOUN NEWTON, in seconding the motion, expressed satisfaction 
at the manner in which the Directors had issued the debenture stock 


referred to. Ho wns also perfectly satisfied with the Directors in putting 


such large sums to reserve, but he trusted thet if ever the time unfor- 
tunately arrived he did not think it ever would -when the revenue 
might not be ше sufficient to admit of the payment of 7 per cent., the 
Direotora would have tbe courage to take something from the reserve 


fund to maintain the dividend, the same kind of couraye which they now 


showed in putting such largo gums to the fund in times of prosperity. 
(Laughter.) 
The motion was then carried unanimously. 


The CHAIRMAN : On behalf of the board and myself [ am very much 


obliged to the mover and seconder for this kind vote of thanks, With 
respect to what hax fallen from Mr. Newton on the subject of the reserve 
fund, I may, perhaps, point out that, under the articles of association it 
is in the power of the directors to do what he has den Har —that is to say, 
to apply the reserve fund to the equalisation of dividends, 

has been no necessity to do that, although about 12 or 18 mont 
not then fortified with the amount of mone 
for thin purpose. 
which [ might refer -ns to the Debenture stock. 


the shareholders. 


which might or might not have been sucocesful. 
nay that no commissions were paid on the issue of the stock, 
The proceedings then terminated. 


Rand Central Electric Works (Ltd.). 


The annual meeting was held on Thursday last, under the presidency 


of Nir C. Rivers WII. SON, (i. C. M. G., C.B. 


The SECRETARY (Mr, H, Rogers) having read the notice calling the 


meeting and the auditora’ report, 

The CHAIRMAN said : Gentlemen, we have to lay bsfora you to-day 
a satisfactory record of the operations of the Company during the past 
year and of tho general position of the Compiny а considerably in- 


creased revenue, the final liquidation of the detivit, which his hung as 

an incubus over us for some time past caused, аз you are aware, by the 

чоп arising out of the political disturbance with which you are so 
1 


well acquainted the distribution, if you approve it, of a substan tial 
dividend, a considerable improvement ia the market value of your securi- 
ties, and, E may say, a very oncouraging outlook for the future. We have 
expended on construction of works during the past year £2,400. That 
expenditure prino pally consisted of the cost of a new compound and the 
erection of a recreation hall for the uative employós numbering about 150. 
Un extension of plant, а new item, we have spent £6,852, which is 
entirely attributable to the preparation for the ſurbo generator now on 
its way to South Africa, and which, I hope, has now arrived. The new 
machinery will cost altogother, as I think I montioned last year, about 
X13,000 in situ, That accounts for this £6,825, which will have to be 
aupplemented by something like £5,000 more. Upon mine installations 
there has been a new expenditure of about £4,000, which in itself is an 
indication of the progress of the Company, and is entirely attributable to 
the extension of our operations, the money having been spent on new 
meters, metara and transformers in order to meet the increased pressure 
ot work. Water supply has been increased by about £000. Sundry debtors 
amount to CRINS; this is represented chietly by accounts for the supply 
af power during Dacsmber, which were paid for in January of this year. 
Cash at bankers’ has increased by the satisfactory amount of £34,700. 
Turning to profit and loss account, you will see that outlay on working 
expeuses, iet, Cv., has been inereased by about £5,410. That is made 
up chietly af wages, of. increased cost of fuel and also of à lange amount 
payable in respect af water supply. Hitherto our water supply has been 
regulated under an arrangement with the Geduld Co. Since then water 
has deen supphed to us under an agreement with the Orient Syndicate, 
who are the proprietors of a lane water ahed. Since these accounts 
were prepare we have male а new atranzemeat with ths Syndicate by 
hun the east of the supply will be materially reduced. I must say one 
wend upan the subsect a the royalty to the Transvaal Government under 
Ou: emerson, The arranrement with the Transvaal Government was, 
that wy were to pay them 24 percent upon the net profits, with a mini- 
mum of ssa per annum, We аге now in friendly negotiation with the 
Government as to the interpretation of that understanding. The autho. 
ru: s hare bern meme to cantetd that the tasis upon whieh the rovalty 
dt to be сайса should be the net pronts before deduction of 
Was Тое amount of our depreciation from year to vear ts about 
tie oar £L whereas on the present awan our net Ponts are 
abest АМ МӘ We concider the nei pregts should be onis struck after 
an агымда! has Wen allowad for depreciation, This is only the магу 
war М Ох Nionexx We chouad have thoucht there could hanily have 
Nu any des ма the sab eet bat the question bas been mese and I 
aye tomar ty . an a manner Mabastactory fa Ourselves. Shoat, 


spat ep there 
в ago we 
had a very ма] sum to put to the reserve fund, and the dividend was 
we are now putting to 
this fund. But, legally and techuically, the fund can be used, if necessary, 
There was another point mentioned by Mr. Newton to 
I hope that the share- 
holders will thoroughly understand that this issue of stock was made only 
after the fullest consideration by the Directora of the truest interests of 
It was not done in any hurried way; but after 
giving full consideration to the position of the shareholders, we thought 

and I think the event has shown we wore richt that it was for the 
beat interests of the sharolol ters that no publio issue should take place, 
I should also like to 
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however, the deoision fo againat us, it will involve a further liability of 
about £236 for 1903 and about £417 for 1904 —not a very material amount, 
bat we think that the principle on which the authorities out there rely is 
altogether incorrect. Now, I must say a word on this question of deprecia- 
tion, which has been very carefully fixed by your board in communication 
with the local board in South Africa. The amount writtea off this year 
is £16,670, being about £1,300 less than it was last year, and th» board 
have arrived at the conclusion that it would be desirable to alter the 
form in which this depreciation is stated. Instead of writing off year 
by year so much in respect of each item of plant, it is proposed to 
leave this amount as it stands at present and to accumulate a renewal 
fund, which will appear on the other side of the account, and which will 
be used for making good any depreciation in respect of plant. It is merely 
another manner of stating it —it will not b» а real alteration —bat what 
is now proposed is more in consonance with the custom in which these 
matters are stated by industrial companies such as our own. On the 
credit side you will observe, by comparing your accounts with those of 
last year, that our increased revenue from all sources amounts to the 
satisfactory figure of £24,359. To sum up, then, the financial position 
of the Company, we have earned, after allowing very nearly £17,000 for 
depreciation, a sum of £31,780 as net profit, which represents an earning 
of about 10} per cent. on our capital. After deducting the amount 
requisite for liquidating our deficit, which is nearly £12,000, and which 
will represent, therefore, about 4 per cent. of the amount, we recommend 
to you to рау а dividend of 5 per cent., and to carry forward £4,500, 
which represents about the other 14 per cent. I think we may all con- 
gratulate ourselves on having arrived at such an excellent situation. 
As regards our future operations, we have, as you know, taken steps 
for supplying a certain amount of extra power. I told you when 
we met on May 31 last year that in all probability the new turbo- 
generator would have arrived on the Rand and be in operation in the 
month of October. That was found to be impossible, but no doubt by 
midsummer it will bein operation. The total capacity of our four engines 
represents 2,800kw. The intention has always been that we should work 
three of the engines constantly and keep one in reserve, but owing to the 
pressure of work, we found it necessary to trench somewhat on our 
reserve, In the month of June last the amount of our output represented 
a maximum load of 2,160kw., which is very much in excess of the 
normal capacity of the three engines. Now that we have got—or 
shall have very shortly —our turbo-generator at work, it will supply us 
with an additional 400kw. Therefore, although it may not allow a very 
substantial increase to the number of our present contracts it will make 
us safe in the event of any possible breakdown. The erec‘ion of this 
turbo-generator is more or less—I should say now much less—of an 
experiment, It is an experiment in this sense—that we shall ba able to 
test it on the spot in comparison with our other engines. If it succeeds, 
as I have very little doubt it will, we shall have to consider whether some 
considerable extension of our plant of the same description may not be 
necessary in the near future. Under any circumstances the boiler plant 
and foundations being laid will allow us to erect another turbo-generator 
of the same capacity at a small expense--some 43, 000 or £4000. The 
accounts we have receivel from our general manager and our local 
board lead us to have great confidence in the future in the sense that 
as contracts fall in there appears to be little doubt that we shall be 
able to obtain new contracts and to get sufficient work to employ the 
whole of our plant. I therefore think that we may face the future with 
contidence. I now move the adoption of the report and accounts. 

Mr. H. STRAKOSCH seconded the motion, which was carried, a3 were 
resolutions approving the dividend of 5 per cent., the re-election of the 
retiring Directors (Mr. G. von Chauvin and Mr, A. H. Marker) and the 
retiring auditors (Messrs. Price, Waterhouse & C».), and a cordial vote of 
thanks to both the London and Johannesburg Directors of the Company. 

The proceedings then terminated. 


West Coast of America Telegraph Co. (Ltd.) 


The eighth ordinary general meeting was held on Tuesday, under the 
presidency of Sir Jons Dxxisox-PREND ER, K C. M. G. 

The SECRETARY (Mr. Fredk. L. Robinson) having real the not. e 
calling the meeting and the auditors’ certificate, 

The CHAIRMAN said: The gross receipts amounted this year to 
£42,337, against £35,707 last year, an increase of £6,630. Expenses at 
stations have increased to the extent, speaking roughly. of £2,600, 
£17,361 against £14,706. The chief reason for this increase was the 
introduction of the recorder instrument. Up to this time we have used 
the mirror, and I think that this Company was the last, perhaps, to use 
such an instrument, which is really now almost out of date. It has 
served our purpose very well. but we fouad that the difficulty of getting 
mirror clerks---whom we had to send out from this country —was so great 
that we decided to introduce the recorder, the insttument which is now 
most used on our cable systems. It will not only increase the speed, bui 
will also in other ways facilitate the саггуіор of our trattic. The change 
has cost us £1.111, and we shall very likely have t» expend about £200 
more before the outlay in connection with the introduction of the recorder 
instrument is completed. The increase in the repairs of buildings 
and furniture. was cheny on account of the enlargement of our 
lquique omee: the increase under this head amounted to £206. There 
is AN Increase of little over £500 for stationery, and in the accounts 
now before you we have written that off. Up to the present time we have 
taken the stationery. we had in stock as an asset, but the Directors 
devided that that was not a fair way of desing with it, because there 15 
very hitle in the nature of an asset in stationery which has the name 
ef the company printed on ii. We have therefore wiped off that 
Hem in these accounts, but that course will be to the benen: of next 
years statement, lu sanes and waxes there is an increase of about 


£390, and in rent and taxes of £346. These items account for a con- 
tiderable part of the increase in the expenses which you have had 
placed before you. With regard to the question of the maintenance of 
cables and land lines, in 1908 the cost under this head was £12,155, 
while in 1904 it was only £9,208, showing an improvement of £2,952. 
In referring at past meetings to the question of the maintenance of 
cables, I have always, however, warned you against regarding as real 
any benetit which any particular account may receive from that item, 
because you can never tell when the cables may go and then have to 
be repaired ; and you have to maintain an expensive repairing ship. In 
regard to this Company, the only place where you can keep our cable ship 
18 at either of the extreme ends of our system. ‘That means that if the 
ship is at one end and a break is at the other, it has a considerable 
distance (1,600 or 1,800 miles) to go in order to effect the тера 
That, of course, means a considerable consumption of coal, as well as 
other items. You, therefore, cannot look upon the favourable balance 
of £2,952 which you have this year against last year as being really 
anythiog in the way of a permanent saving to the Company, because 
it is quite possible that next year that amount mar all be absorbed, 
&nd possibly more, although, naturally, we hope that this may not 
be the case. We had in the past year a certain amount of expenditure 
on our cable ship, which has always been difficult to handle, and 
to deal with the cables in anything like rough weather on account of her 
terrific roll. We have fitted to her bilge keels, which have cost £470, 
and the improvement thus made in the ship is very marked, so much so 
that she is able to work atthe cables now in weather which would have 
prevented her before. Iam glad to say that we have been able to wipe 
out this amount by a small charter we got of £400, so that the cost of 
improving our ship—and materially improving her—has been practically 
wiped out, and we have not had to take it out of revenue. The 
interest on the debentures for the year was £6,000, and the interest on the 
income bonds amounted to £800. We have therefore a balance to 
the credit of profit and loss of £7,419, to which must be added 
the amount brought forward from last year, namely, £1,097, making 
together £3,516. The Directors propose to deal with this sum in the 
following way: To transfer £6,000 to the general reserve, which will ‘then 
amount to £10,185, and to put £1,750 to the maintenance ships reserve 
fund, bringing this fund up to £4,000, leaving £766 to be carried forward 
to the next account. І am sorry that we are unable to pay a dividend, 
but we have in the past gone through a very difficult period in this Com- 
pany, and we have been totally unable to make any reserve. The reserves 
are now going up a little, although the amount is not much (about 
£14,000 all told) when you come to think of the ordinary capital, the deben- 
tures, and the income bonds. The latter bonds have to be provided 
for 12 years hence, when they must be paid off, and they amount to 
£20,000. We have had one or two letters from shareholders, and remarks 
have been made in the Press, to the effect that this money which we are 
putting to these reserves is sufficient to pay a considerable dividend ; but 
if that were done,. the Company would be in more or less of a hopeless 
state should any unforeseen circumstance arise. I now move the adoption 
of the report and accounts. 

Sir A. J. LEPPOC CAPPEL, K. C. I. E., seconded the motion, which was 
carried unanimously. i 

The retiring director (Sir J. Denison-Pender) having been re.elected, 
and the retiring auditors (Me:srs. Deloitte, Dever, Griffiths & Co.) re- 
appointed, & vote of thanks to the chairman and directors terminated the 
proceedings. s 


AUCKLAND ELECTRIC TRAMWAYS CO. (L1D.)— Mr. C. G. Tegetmeier 
stated at the meeting on Monday that in view of what must be considered 
the exceptional development of the traffic, the directors might well be 
excused for not having foreseen their reyairements. During the year they 
carried over 18 million passengers, an increase of more than 44 millions. 
It was not until the last few days of the year that the firet four of the new 
cars were available. Unfortunately there would be still further delay 
with regard to the other seven cars sent out in consequence of a fire on 
the steamer carrying the electrical equipment for them, which would 
probably necessitate replacement of some of the parts. One car they 
were having built in Auckland. The proportion of expenses to receipts 
worked out at 69 per cent., which was slightly higher than in the previous 
year. In view of the difficulty experienced in effecting satisfactory 
insurance aguinst accidents with insurance companies, except at almost 
prohibitive rates, the various tramway and light railway companies 
assocsiated with the British Electric Traction Co. (London) had formed 
& mutual insurance scheme which the Auckland Co. had decided to 
join. Under that scheme the actual cost of all third-party accidents 
would be provided in an equitable proportion by the various companies 
who participated. The traffic receipts for the first three months of the 
present year were £3,000 in excess of the receipts for the corresponding 
period of last year. 


BANBURY & DISTRICT ELECTRIC SUPPLY CO. (LTD.)— Capital expendi- 
ture at end of 1904 amounted to £19,164. 16s, 5d, The year’s gross revenue 
was £1,185. 8s. 7d. A dividend of 2 per cent. has been declared on the 
ordinary shares. Jhe connections to the mains represented the equi- 
valent of 5,747 8 c.p. lampe, an increase of 46 per cent. on the year. 


BROCKIE-PELL ARC LAMP (LTD.)—At the meeting on Tuesday, the 
directors’ report for the year 1904 stated that £496. 14s. 8d. had been 
written off for depreciation in plant, machinery and tools, and £147. 188. 3d. 
(expended on new patterns during the year) had been charged to revenue, 
leaving a debit balance of £1,864, 12s. 9d. (compared with £2,023. 3s. 2d. 
for the 18 months ending December, 1903). Despite this result, chiefly 
due to continued depression of trade and close competition, the directors 
considercd that the company’s business was now in a much more pro- 
mising condition than last year. During the year repeat orders for 
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Brockie-Pell lamps had been received from many of the company's old 
clients, and the total number of orders exceeded that of any previous 
yesr. Enclosed arc lamps, embodying considerable improvements, were 
placed on the market during the last month of the year, and had met 
with very gratifying success. In consequence of the introduction of these 
new lamps, some of the old patents had been allowed to lapse, but all of 
any value had been kept up. The circular issued by the board in May 
last explained the result of the inquiry into the company's affairs male 
by the committee appointed after the last meeting, and the board, as 
reconstituted, nad given the closest attention to the company's work and 
effected changes which they felt confident would eventually give beneficial 
resulis to the shareholders. The board desire to record their appreciation 
of the late chairman's assurance of his continued support and influence, 
Mr. Brockie was giving his attention to important details in manufacture 
which the board had confidence would materially assist the business, and 
all the lamps now sent out by the company were issued under his personal 
supervision. The directors had appointed Mr. G. J. Somerville to fill 
the vacancy on the board caused by the death of Mr. W. Nicolson. 

The chairman (Mr. H. W. Maynard) referred feelingly to the retire- 
ment of Sir F. Dixon-Hartland and Lord Suffield. With regard to 
the manufacturing work of the company he stid there was по 
doubt that they were led into takiog up one or two lamps that 
certainly did not come up to their avticipations. A considerable 
change had to be made in them, and that change had been made 
by Mr. Brockie. He had produced the B.E. lamp, on which he did 
not hesitate to say they hung their hopes for the future prosperity of the 
company. It was a lamp that commended itself to a'l who tried it, and 
one firm had ten times repeated their original order for the Jamp. The 
time was coming, no doubt, when competition would be even keener than 
now, and therefore they were glad to be able to say that that lamp could 
be manufactured at a price which was satisfactory to themselves. He 
would like to mention that Mr. Brockie had in bis mind a flame lamp 
which he thought would equal anything on the market. Another атр 
from which they expected good results was the Twin lamp. They coul 
shake and bounce it about without inju'y or difference in the light. It 
was perfectly superior to all vibration, and would, he thought, prove a 
remarkable lamp for street lighting. For the past year they had a larger 
number of orders, and something like 4 per cent. higher gross profits than 
the previous year. Had they been able to reduce their rent expenses they 
would have been able to show a different position. With those new 
lamps, with the increasing business in London and in the arc lamp trade 
generally, and at the price they could manufac‘ure their lamps. he was 
confident of the future, and had well-grounded anticipations that they would 
be able to show a different state of things after another year’s working. 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.) — Gross profit for 190! 
was £71,280. 8s. 8d. General charges, maintenance, interest and 
£6,500 carried to depreciation reserve absorb £43,200. 7s. 11d., leaving 
£28,080. 0з. 9d. net profit. The directors recommend payment of the 
6 per cent. preference dividend and putting £7,000 to general reserve. 
The general reserve account has been reduced during the year by 
£11,050. 4s. book value of stock of Universal engines. 


BULUWAYO WATERWORKS CO. (LTD.)—The report for 1904 states that 
the receipts from the electric light department were £5,675, a decrease of 
£3,130 compared with the previous year. 


COUNTY OF NORTHAMPTON ELECTRIC POWER & TRACTION CO. (LTD.) 
—Capital expended to Dec. 31 was £19,813. 17s. 5d., gross revenue for 
1904 was £1,406. 198. 4d., net profit £145. 11s., reducing debit balance 
to £213. 15s. 3d. 


COVENTRY ELECTRIC TRAMWAYS CO.— Baron E. B. d'Erlanger stated 
at the meeting on Friday that the decreased earnings were due to the 
disorganisation of the system while a portion had been undergoing recon- 
struction, which, together with extensions, would all be finished by the 
end of May. 


GREAT NORTHEBN TELEGRAPH CO. (LTD.) — The chairman and manag- 
ing director (Commodore E. Suenson, D.R.N.) presided at the meeting at 
Copenhagen on Saturday. He said that the general state of the com- 
pany's cables in 1904 had been satisfactory, although interruptions had 

een unusually frequent. On 10 of the cables in Europe there had been 
24 interruptions, and in the Far East 14 interruptions on five cables, 
apart from the two cables between Russia and Japan (Wladiwostock and 
Nagasaki), which were closed by the belligerents on Feb. 9, and have 
since been lying idle. Their cable steamers in Europe had been on 
active service on cable repairs for 112 days, and in the Far East for 176 
days (74 on account of other companies) The closing of their cables 
between Wladiwostock and Nagasaki naturally rendered the Wladi- 
wostork route useless for all traffic between Europe and the Far East 
via Russia. They had, fortunately, been able to substitute the alternative 
route via Pekin-Kiachta-Irkutsk, which was opened on Feb. 23, 1904, 
and had worked satisfactorily, notwithstanding frequent accumulation of 
traffic between Irkutsk and St. Petersburg, owing to the great number of 
Russian Government telegrams between the capital and the seat of war. 
The Russian Government had exercised no control whatever over the 
traffic through Russia, and would prevent accumulation of traffic in 
future by increasing the number of wires between St. Petersburg and 
Irkutsk. In order to accelerate the transmission over their lines in 
Europe, the company had, with the consent of the Imperial Govern- 
ment, established a service of their own at the central station at 
St. Petersburg for direct working with Great Britain, Sweden and 
Denmark, which had also benefited the transmission of telegrams 
between Russia and France. The service had necessitated the main- 
tenance at Bt. Peteraburg of a staff numbering from 30 to 40 Danish em- 
ployés. A natural consequence of the war between Russia and Japan 
had been a decrease of the commercial telegraph traffic in some places. 
On the other hand, the inorease in the political and press traffic had been 


110 


THE ELECTRICIAN, MAY 5, 1905. 


enormous. The anount of Government and press telegrams in 1904 to 
and from Japan, all of which had to pass over their cables between Japan 
and the continent of Asia, had increased, the former to about three 
times, the latter even to about 15 times the number in 1903. For a 
great many news agencies and newspapers in Europe and America they 

ad made special arrangements, enabling their correspondents in the 
Far East, numbering between 300 and 400, to send their telegrams without 
pre ayment, the charges being paid by the receivers. Some correspondents 

ad even gone to the expense of sending news as urgent telegrams ” 
at triple rates, in order to be the first to report important events. 
Financially the year had been unique in theannals of the company. They 
were prepared for a decrease of £120,000 as a result of the considerable 
tariff reductions introduced by the London Conferences in 1903, and had 
the fortunes of war been different the decrease would have been heavier 
still. Instead of that, however, their traffic receipts had increased by 
more than £100,000, and, adding the profit from their investments in 
other telegraph undertakings, &c., the total net revenue exceeded that of 
the hitherto most successful year (1900) by about £28,900, although the 
expenditure had considerably increased on account of their expensive 
establishment at St. Petersburg, the maintenance of a third cable 
steamer and the extra expenses necessitated by the transmission of the 
heavy traffic, The directors are able to propose the distribution of a divi- 
dend of 123 per cent., together with a quite exceptional bonus of 114 per 
cent., making in all 24 per cent., of which 5 per cent. had already been paid. 
Taking into consideration the excellent financial result of the year, 
the continually increasing number of the company’s staff, and the good 
work it nas performed, the shareholders would doubtless approve of the 
proposal for increasing by 50 per cent. the amount set aside for the 
pension fund of the staff, whose numbers had been increased in about 
the same proportion during the last five years. The company had been 
eng iged in prolonged negotiations with the British and Danish Govern- 
ments relating to the laying of the cable which is to connect the Faroe 
Islands and Iceland with the telegraph aystem of the world. Denmark 
and Iceland had stood by their offer to grant an annual subsidy of about 
£5,000 for 20 years. In relation to the cost and risk connected with the 
undertaking that contribution might perhaps appear small, but the reali- 
sation of the project was of such great importance for the navigation of 
the Atlantic, for the agriculture of tlie countries bordering on the coasts 
thereof, for commerce in general, and for the passenger and goods trans- 
port between the old and the new world, that the directors had undertaken 
to carry it out before Oct. 1, 1906, conditionally upon the prolongation 
of the Anglo-Danish concessions of the company until 1925. 


KALGOORLIE ELECTRIC POWER & LIGHTING CO. (LTD.) At the meet- 
ing on Wednesday Mr. Roger W. Wallace, K.C., said that they had made 
some favourable contracts during the past few months for the disposal of 
their power, &nd had settled outstanding differences in the way of claims 
for not taking current. A rather difficult negotiation which he had been 
conducting for some time was with the tramway company, and they had 
now come to an agreement that was satisfactory to themselves and that 
company. The result was practically that they charged the tramway 
company а fair price for current, and would manage the tramway lines in 
conjunction with them, so that they could see that the electric load was 
properly distributed. There would be à joint committee of management 
for the working of the tramway, and their company would receive the 
receipts and hand back to the tramway company their proportion of the 
takings. It gave them the whole of the tramway business for the length 
of the concession, and it would enable them to work in a more advan- 
tageous way. The arrangement was to run the tramways on a car-mile 
basis. Should the cost of electricity delivered become lower, the tramway 
company would get 50 per cent. of the benefit and this company would 
get 50 per cent. A further result of the agreement was that practically 
the whole of their load was now taken up. The contracts which would 
commence about August, many of which they had not had any benefit 
from at present, would make it necessary to consider how they could 
increase their plant. 


MIDDLETON ELECTRIC TRACTION CO. (LTD.) The total revenue for 
1904 was £17,055, Os. 11d., and expenditure £15,425. 188. (including 
42.000 for interest, leaving £1,630. 28. 11d., with 481. 45. 3d. from last 
account. This enables the directors to recommend payment of the 
preference dividend of 5 per cent. and to carry forward £358 12s. 4d, 
Total capital expenditure £160,480. 1з. 10d. 


ORIENTAL TELEPHONE & ELECTRIC CO. LTD) — At the meeting 
on Fridsy Sir Auckland Colvin, K. C. S I., stated that the work of under- 
ground cabling at their stations would take, perhaps, two or more years 
to complete, and would involve a good deal of expenditure. Owing to the 
difficulties of obtaining sutliciently long leases at reasonable rents, they 
had deemed it desirable to secure land: for instance, at Singapore, and to 
erect a suitable building on that land for their exchange premises. That 
building would, they hoped, be ready for occupation aud for the installa- 
tion of their new switchboards on order be'ore the end of the year. They 
had also bought a suitable building at Moulmein. The Telephone Com. 
pany of Egypt, the share capital of which was almost entirely held by 
them, continued to do remarkably well. He had recently returned from 
Cairo, where he had been arranging with the Government for a renewal 
of the lease to the company of the existing trunk lines between Alex- 
andria and Cairo. and also for the erection of two additional cirenits to 
meet the requirements of the publie; who used these lines very freely for 
communicating between the telephone systems at Alexandria and Cairo. 
Their new Indiau licences had а period of 58 years to run. That for 
Singapore was for 31 yeare. 


PENARTH ELECTRIC LIGHTING CO. LTD. 
1:04. amounted to £23.07, 12s. dd. 
1 1.304. Idea ddi.. net profit £200. 11s. 


-Capital expended to Dec., 
(Gross revenue tor the year was 
3d., reducing debit balance to 


£0. 8s. 3d. Installations connected to the mains are equivalent to 7,099 
8 c.p. lamps, an increase of 41 per cent. on the year. 

SHEERNESS & DISTRICT ELECTRIC POWER & TRACTION CO. (LTD.)— 
At the meeting on Tue:day the directors reported that the capital expen- 
diture at end of 1904 was £63,285. 6s. 9d. Gross receipts from the light 
railways amounted to £3,453. 13s. 3d., and from electricity supply to 
£2,691. 18s. 6d. Expenses were £6,475. 4s. 1d., or a deficit of £274. 128. 10d. 
on the year. The credit of £78. 11s. 3d. brought forward makes the 
debit balance £196. 18, 7d. Exclusive of traction demand, the installa- 
tions connected to the mains represented the equivalent of 6,278 8 c p. 
lamps, an increase of 80 per cent. over the preceding year. 

WORCESTER ELECTRIC TRACTION CO. (LTD.) —Capital expenditure to 
Dec. 31 last was £114,319. 13s. 8d., £38,329. 83. 3d. being incurred during 
1904. The total revenue for year was £15,611. 2s. 10d. Deducting 
expenses (including repairs, maintenance and interest) and adding 
£523. 7з. 8d. from last account, there is £5,216. 10s. 6d., and the directors 
recommend that £1,500 be placed to depreciation and reserve and that 
a dividend on the ordinary shares of 5 per cent. be paid and £1,716. 10s. 6d. 
carried forward. 

WREXHAM & DISTRICT ELECTRIC TRAMWAYS (LTD.)—The total 
revenue for 1904 amounted to £5,813. 0s. 10d., and the expenditure to 
£3,937. 17s. 4d., leaving a profit of £1,875. Зз. 6d., which, with 
£2.017. 163. За. from last account, gives au available balance of 
£3,892. 19s. Yd. 4500 has been placed to depreciation and renewals 
account, preference dividend absorbs £1,500, and £1,892. 19s. 9d. is 
carried forward. The capital expenditure is £56,523. 18s. 11d. 


NEW COMPANIES, MORTGAGES AND CHARGES. 


с 


NEW OOMPANIES. 

BARBADOS LIGHT RAILWAY (LTD.) (81,391. — Reg. April 27, capital 
£20,000 in £1 shares, to acquire whole or part of railways, properties and 
undertakings now or lately belonging to Bridgetown and St. Andrews 
Railway (Ltd.), and to carry on the business of light railway owners, 
suppliers of electricity, rolling stock manufacturers, builders, coatractors, 
Ke. First directors, C. J. P. Cave, F. H. Cripps and G. F. Burn. Reg. 
office, 9, Great George-street, Westminster, S.W. 

PROJECTS LIMITED. (84,414.)--Reg. April 28, capital £2,000 in £1 
shares, to apply for provisional orders or bills for the construction of light 
railways and other railway or tramway projects, electric light generating 
and power stations, to develop and turn same to account, and to carry on 
the business of contractors, financiers, carriers, suppliers of electricity, 
engineers, &c. 

SECURITY ELEVATOR SAFETY СО. (LTD.) (84,363.)—Reg. April 20, 
capital £10,000 in *#1 shares, to carry on in the United Kingdom or 
elsewhere the business of manufacturers of and dealers in apparatus, 
machinery and appliances of all kinds used in connection with elevators, 
lifts, hoists or hoisting or lowering machinery, electrical, mechanical and 
general engineers and contractors, electricians, suppliers of electricity, 
Ke. First directors, W. D. Baldwin, E. Clarke, J. Cruickshank, р. W. R. 
Green and R. H. Thorpe. 

SIR HIRAM MAXIM ELECTRICAL CO. (LTD.) (84,426.)—Reg. April 29, 
capital £50,000 in £1 shares (30.000 preference), to acquire from the 
Peddie Small Atms Corpn. (Ltd.) the business and property recently 
acquired by that company from the Sir Hiram Maxim Electrical & 
Engineering Co. (Ltd.). to acquire any other concessions, rights or pro. 
perties, and to carry on any business connected therewith. The sub- 
scribers are J. T. Peddie, D. J. Gripper, A. W. Hill, engineer, E. J. Smyth, 
A. W. Read, Н. М. Cordrey and R. B. Cannings. 


UNITED ELECTRICAL CONSTRUCTION SYND. (LTD.) 51,269.) —heg. 
April 20, capital £10,000 in £1 shares, to establish companies and associa- 
tions for the prosecution or execution of electrical or other undertakings, 
works and enterprises in the United Kinzdom or elsewhere, ani to carry 
on the basine:s of eleztrici ins, electricalenzineors, founders, financiers, &: 


MORTGAGES AND CHARGES. 


W. T. GLOVER & CO. (LTD.) Issue on April 6 of £1,090 2nd mortgage 
debentures, part of a series creited March 27, 1902, to secure £100,000, 
charged on company's undertaking and property, present and future, 
including uncalled capital, subject to £100,000 1st mortgage debenture 
stock. No trustees. Previously issued of same series, £99,000. 

A mortgage dated April 6, 1905, to cover £16 100 {being as to £1,000, 
part thereof, an additional security toabove-mentioned dcbentures: has been 
registered. Property charged, £80,000 2nd debentures part of said series 
of £100,000! issued to Manchester \ County Bank, and all moneys recover- 
able thereunder, subject to rights of said bank. Trustee, C. Cooper, 53, 
Princess-street, Manchester. 

ELECTROLYTIC ALKALI CO. (LTD.)—Issue on April 13 of £3,150 
debentures, part of series created July 9, 1904, to secure 450.000. charged 
on the company's undertaking and property, including uncalled сара]. 
Trustees. Liverpool Mor gage Insurance Co. Previously issued of same 
same series, £17,500. d 

SCUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. LTD. - Issue 
on April IS of £15,009 debentures, part of a series created on July 3, 
1900. and May 16 1904. to sezure not more than paid-up capital for time 
being. Property charged. company's undertaking and property. present 
and future. including uncalled capital Tue debentures are issued to 
trustees as further security for debenture stock covered by trust deads of 
Aug. 3, 1900. and June 3. 1:04. Trustees, Н. R. Beeton and W. R. 
Davies. Previously issued of sawe series, £170,292. 
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ELECTBIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


(a) These comparisons are with the corresponding period last year, 
€ Plus 8 days, 


8 Plusz days. 


** Fortnight. 


t Minus 8 days. 
* Partly electrical. 
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WYCOMBE (BOROUGH) ELECTRIC LIGHT & POWER CO. (LTD.)—Par- 
ticulars of a series of debentures, created by resolutions of April 6, 189, 


| Week | 5 | Inc. | AGGREGATE, April 21, 1902, and April 8, 1904, securing an amount not exceeding sub- 
Line, erded © or bee. scribed capital for time being, and having benefit of a trust deed dated 
E | (a) No. of Amount | ine (а) April 16, 1902 (supplemental to trust deed of April 27, 1899), have been 
peces z es p mae -- | filed pursuant to sec. 14 (4) of Companies Act, 1900. à Property charged, 
Aberdeen Corporation ...... April 29 3,178 | - 10| 48 68,054 |+ 6,330 lands, buildings, machinery, works, undertaking and property of com- 
Airdrie . . . . . me] 21 195|- 12 16 3,84 - 8 pany, including uncalled capital. Trustees, W. B. Hopkins and F. E. 
Ayr 000 COO 000 0909000 99 $9 872 + 183 50 | 14,252 + 760 Gripper. 
Barnsley 000000000000000000000 09е 99 21 162 Mx 2 16 2,443 - 17 
Berrow 9090009090 поо оов ооо ооеоооо т 97 21 267 + 110 16 8.097 + 586 
Birkenhead аЬ а о sole арау oe t M CITY NOTES. 
6 60% % %% %%% %%% *5 J, ees eee see 
Birmingham tion.. . 29 485} + 1683| 4 | 1,605 [+ 4M „ 
ee ы кке E 21 1,814 | + as: i | 6 + ous MEMORANDA (May 4).—Bank rate 24 per cent. (since March 9, 1905). 
Blackpool Co on ... » 27! 1996| + 1,419] 4 3239 |+ ^ s51| Price of silver 264d. per oz. Consols 90—904 for money, 905. 90 
Blackpool and Fleetwood... „ 29 784 | + 468| 17 4891 |+ 26 | for account; 24 per cent. annuities МАРЫ, Conrols Pay Day, June 1. 
Seren oum de ME | 1171 NE +. 1408 | Stocks and Shares Continuation Days, May 10 and 29; Ticket Days, May 
Bournemouth Corporation... „ 1.577) + 660| M | 4s |- з | 11 and 30; Pay Days, May 12 and 31; Mining Share Carry. over Daye, 
Prenn 8 e оар rd 5,580 ? E - 16 N06 H ч Мау 9 апа 26. 
rporati [III ve , U — —— € — 
Bristol Trams & Qerage.| . 29 6.16 + ois d | мие |- 260 APRICAN DIRECT TELEGRAPH CO. (LTD.)—Particulars are given in 
Buenos Ayres & Be » 2 | 8,201 | + 9| 94 $8,924 |- 186 | an advertisement elsewhere of the drawing on May 1 of 171 4 per cent. 
Buenos Ayres Elec. Tram „, 1 1.345 e 18 14,376 | mortgage debenture bonds of £100 each in the above company. These 
pid F 30 | 1,027 H 18 e г |: ^ will be paid off on July 1 at Parr's Bank, Bartholomew-lane, London, E.C. 
Bury Corporation.. x S d a T BRITISH COLUMBIA ELECTRIC RAILWAY CO.—It is now announced 
Caloutta ways Go... | n 29 484,508 + RKO) 17 567,524 (+ 1717 | that the company's water-power enterprise at Coquitlam has been com- 
21 Ij 22 J due 
Camborne-Redruth ll! May 1 | 104 T— 1 | 26 | 9,782 |- 147 | pleted by the successful boring of a water tunnel, 23 miles in length, 
Cardiff Corporati n eat ди 2 | ш Bi i ) 4 8587 + вв | Which puts at the disposal of the company 35,000 к.н.г. 
Carlisle Tramways Co. .....| v 29| 399 | 51| 17 , 2642 j- вв | . ET OMNIBUS 
central London Railway .. | › 2 6,674 | - 176 17 | 120016 + 1,827 | DE BORDEAUX.—A dividend а the des of 6fr. per share has been 
аат & Dist. Lt. Ry... 600 | + 242| 17 10,189 f 1,26 | declared for the half-year ended December. 
%% ME t 09 |. ОВЕ 8 (LTD.)—The directors announce a 
Colchester Corporation. .. 26 967 28 18 8,452 à final dividend of 4s. 9d. per share on the ordinary shares, making a total 
Cork Electric Trams Co. { i 20 Hes 8 7t 17 7,08 + 804 | distribution of 5j per cent. for the year, carrying forward about £1,600. 
Devonport & Dist. Trams... „ 95 456 - $7 | 16 | 6,965 |- 875 RAND CENTRAL ELEOTRIC WORKS (LTD.)—The result of working for 
Dover Согрогайор............ , 29 258 74 4 878 — 55 | April was 871,000kw.-hours generated, yielding gross revenue of ES, 300, 
Dn e 1801 f aghi? | 0785 be compared with 882,915kw.-hours and £7,400 for the corresponding period 
Dublin United.. .. .. .... „ 28 4.390 + 158 17 | 76,836 + 1,202 | of last year. 
Dudley—Stourbridge.........| 21, 808 + 0 16 12.152 + 181 STOCK EXCHANGE NOTICES.—The Stock Exchange it hav 
өө i ` | ; ] ge committee have 
East Ham Ce cione : 20 m H 5 * ro н ш ordered a further issue of 12,000 £5 fully paid ordinary shares of the 
Gateshead & Dist. Trams. „„ 21 952 + 87 16 13,878 + 840 | United River Plate Telephone Co. ( Ltd.) to be quoted in the Official List. 
Glasgow Corporation сн „ 29 15,840 | + 1,924 #89 | 686,403 |+ 86,859 | The committee have been asked to appoint а special гоа дау іп а 
nd Nt penses di к v 5 О, ` i ү 90,000 deferred ordinary stock 
Gravesend —N i „ 21 - "M 4 further issue of £100,000 preferred and £90, y 
Gt. Northern 4 City Ri „ 20 1385 > 660 17 | 27085 96 | ot the British Columbia Electric Railway Co. (Lied.), and to grant quota. 
e 55 Port dn „ 21 572 + 398 16 | 8,600 + 1,202 | tions to £115,000 5 per cent. cumulative perpetual preference stock of the 
„„ ака ЛДЕ: : е. TON same company (in lieu partly of the 5 per cent. cumulative perpetual 
Hox ML UNIS Su i: 3) 1 cp 4 E. ч | 4.700 + 350 preference shares now quoted) and 170,000 $100 fully paid «hares of the 
Hull Corporation ....... «is „ 929 4.260 + 221 1 9, + 88 | capital stock of the Montreal Light, Heat © Power Со, 
W Connell M " 2 55 H w 4 1902 - 170 | _ „% a oh Ln Мыз, Мур. Мешин шымы e e 
oston Corporation...... eee) a ! 16 $3. ws ва | Жыл 
Ipswich Согрогайоп......... „ 19 4701 + в 4 1,795 - 202 REI INVESTMENTS. 
eee, — Tu alu. 
A 4... , 98 | - : me ‚оой | 
Kilmarnock Corporation x 29 | 161 " me ey | "* M E s aos КМ DIVI- | ргы; 
Kirkcaldy Co wee; o» 26 278 + 170 8 1718 + 20 3 <5 NAME. A, ed., BH DENI LEES TO 
Lanarkshire Trams Оо... ., 27 852, + 219 17 10981 + 950 | E ME Ay 3. aos UE. AY 5. 
а co SARO ое " 2 | on + 1,573 Г. 88,101 7 1,965 7 a um a, 
a eicester rpora On ...... П 4 , es А е 
iverpool Corporation ...... „ 322| 10216 | + 35, 16 | 100198 + ^ 8160| — Е 8 | High Low 
Liverpool Overhead Rly. » 30 1,684 ＋ 181 18 26,176 — 1,187 6 / Anglo-arpeuuLe I8. 40. e. 81 617 8 Ар, Осі! Bj ti 
London County Council „ $89 T BUS] 8] 4D |+ 7405 3 26 Do. b» Cum. Pref.. -e 418 d E 
owestoit.......... eee eee » ] 2 я | : . o * — ee E es 
Maidstone Corporation „ N | 148 ie 41 | 6208 | ... 86. 57 ie Hirt yea de рер. Del 140 —143 43 11 | es «e 
Manchester Corporation „ 29 12,933 + 1,015 4 49,701 + 2,689 | St. . 105 —X7 414 4 106 
Mersey Bailway ..........„.. „ jin + 169| 17 | 27,221 it 12 ac qr tBarceicna Tramways Ord, , Ming 5 22 E eu 
"Metropolitan Elec. Trams |  91' 2,90, + 1.042 16 31558 , 18,861 | 0 40 Do. 5 Com. Pel Wel) gid 4 %% %/%/⁰ ũ01ñT 
Middleton 1a „ 342 + 17 16 | T о Te H Do. 5 ^er Cent d өө Сиз 413 11 
usselburgh ......, PE de Т | T 515 T ы А 5 bed Sed 
8 мп. I— T ун Ns Bk 197 | i | xs H iH b | 8 Electric Trams. Invert. ү | | | 
Gast le-on - yne Orp... 20 986 К х SCC ооее о ооо оо „ „„ „„ „ о ее ee ee ee 
Newport (Mon.) . „ me d wi. * eus - 0| А Do ёре бея} Сиш. PM HM оа T fr E 
Northampton Corporation. , 28 570 | + 455 4 1,705 i+ 1,007 | 8t. eV +British bon bin. Elec E | UNE TEL 
Oldham, Ashton & Hyde. ,, 31 62 + — 60| 16 7,068 |+ 37 | Bt.. Def om ORI) 102 105 E14 4 ЭЭ 
Oldham Corporation......... „ 80 1.70 + 577| 5 8495 + 2,089 „ ETE T ee 1 c dr. us ә! * 
Peor А) Elec, Trama; н 18| 4 f 1 17 "HON dt. s 1 58 | Do. БУ Cum. Perp. Pref. ....... 11—103 4 18 0 = | 10% 1075 
Peterborough ................. ET 21 | 188 | - 11| 16 1,690 |- 182 A боро per Cent 2 Mort, öbe 1035 —1057 17 9 — "ene "4 
Pont, pridd Dist. Council | ” 5 | 101 ЖО } 4 tol 104 {х ро. 5 Debs. .. D ‘ 8 3 "n “| o 
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NOTES. 


—— 

AFTER an interval of three weeks, Lord CAMPERDOWN's 
Committee resumed consideration of the London Electric Power 
Bills on Tuesday. The combined Bill dealing with the schemes 
of the City of London Electric Lighting Co. and the East 
London & Lower Thames Electric Power Co. was taken in 
hand at once, and at the close of the proceedings yesterday 
considerable progress had been made witb the next Bill on 
the list- -viz., that of the Charing Cross & Strand Electricity 
Supply Corpn. The action of the Committee in postponing the 
hearing of the opposition to the City of London Company's 
Bill has created some speculation as to whether it had for its 
object the prevention of a duplication of the opposition to the 
Administrative County of London Company's Bill, or whether 
the fate of the City Company's Bill has been, to some extent, 
determined. Now that the promoters of the other Bills, who 
have works long in operation, appear to be’ putting forward 
estimates comparable with those of the promoters of the 
Administrative Company's Bill, it would appear that the final 


decision will turn upon two questions of principle: First, 
whether, in addition to the present sources of supply, it is 
desirable that a comprehensive scheme for the furnishing of 
electrical power in London should be sanctioned? Secondly, 
if this is desirable, is the business to be carried on by a new 
company or опе or more of the existing supply companies ? 


—— 


THE very interesting Paper on the arc between electrodes 
containing a percentage of titanium oxide, which appears in 
our columns this week, draws attention to a promising field of 
experimental research in which, though much has been done 
during the last few years, far more remains to do. The writer, 
Mr. Istpor Laporr, has succeeded in obtaining an arc burn- 
ing steadily at a low current with a remarkably high luminous 
efficiency. The best all-round results seem to have been 
attained with the upper electrode of carbon and the lower of a 
mixture of rutilo—the semi-metallic oxide of titanium—and 
magnetite. Under these conditions, with a current of 3-5 amperes, 
the arc consumed only 0'7 watts per candle as against a con- 
sumption of 2:5 watts per candle when a carbon electrode of 
the same diameter was substituted for the rutile one. In 
addition, the rate of consumption of the rutile pencil was only 
one-quarter that of the carbon. The description of the arc itself 
shows that it was of the nature of a true arc and not of a flame. 


— — 


ALTHOUGH these figures are extremely good, the comparison 
is not so much in favour of the titanium arc as appears at first 
sight. ‘A negative carbon of jin. diameter would ordinarily 
be burnt in a 10-ampere arc, and in making a comparison 
between two rival sources of light the only fair way is 
to compare the results when each is burning under the 
conditions best suited to itself. Thus the carbon pencil at 
9-6 amperes had an efficiency of 0°99 watts per candle—its 
life (which is not given) would be about two hours per inch— 
and at the same current the rutile pencil fused too much to burn. 
Nevertheless, the experiments show that the titanium arc 
possesses great possibilities which may be developed to an 
extent that will make it a serious competitor of the carbon 
arc. The extent to which our knowledge of the uses of some 
of the rarer elements for illuminating purposes has increased 
during the last five years is worthy of notice. This is 
due largely to an increase in our chemical knowledge of 
these elements themselves, but there can be little question 
that it has been greatly stimulated by the invention of the 
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Nernst lamp. For a long time carbon has held undisputed 


sway both in incandescent and are lamps. It seems possible 
that we may soon see it dispossessed in both spheres. 


omm a 


Mr. F. Crkepy’s Paper on the alternating-current series 
motor was published in our last three issues, and the discussion 
on it will be found on another page of this week's Electrician. 
The Paper is a very able one, and its chief merit lies in the 
direction of indicating how problems relating to alternating- 
current motors with commutators may be tackled with success. 
It must be regretted, however, that the greater part of the 
Paper is given up to the consideration of the uncompensated 
series motor. This is a type of motor which hitherto has not 
met with any success commercially in connection with single- 
phase working, for such motors of any but the smallest 
sizo will cause sparking troubles at ordinary frequencies. 
This question of commutation is of cardinal importance in 
alternating commutating motors, and overshadows, at the 
present juncture at any rate, all other considerations. It 
is a pity, therefore, that the author has not said much more 
than he actually did about this point. True, his commutation 
curvos will be found valuable in studying sparking pheno- 
mona, but they give no clue as to how to design a single- 
phase motor that will not spark. No reference whatever is 
made, for instance, to the calculation and to the limits of the 
reactance voltage in single-phase motors. 

S 

THE question of frequency is also important. According to 
Mr. Senokbr—and we are inclined to agree with him 
25 cycles per second represents at present about the upper 
limit of frequency at which single-phase series motors of the 
larger sizes can be built satisfactorily. It is even very doubt- 
ful whether series motors of 10 H.P. to 20 H.P. will run well at 
frequencies approaching 50 cycles per second, and thus for 
use on ordinary lighting circuits the induction or the induc- 
tion-repulsion motor will in many cases be the only alternative. 


Tur circle diagram for the alternating-current series motor 
is built up in the main of current vectors, and differs in this 
respect from Prof. BLONDEL’s diagram, which is preferable, we 
venture to think, in this connection. Of course, the results 
obtained by both diagrams are the same, except that Mr. 
CRKEDY's diagram is somewhat more general than Prof. BLox- 
Dkl. S. since it also takes into account the lag of the magnetic 
flux behind the exciting current. The author's experimental 
results verify his theoretical conclusions very neatly, but he 
has not explained how it is that in the current circle for 
20 turns on the field in Fig. 5 the power-factor not only 
reaches unity, but that to all appearances the current leads the 
impressed E. XI. F. 

PEE 

Мк. R. A. HapbrtELD'3 views on electric smelting of iron 
and steel, as expressed by him in his Presidential address to 
the Iron and Steel Institute vesterday, are, perhaps, not so 
favourable as circumstances warrant. Electrical processes are 
not very largely used at present, it is true, but there is no 
doubt that, in certain cireumstanees, they may be eminently 
desirable. Where fuel is dear and water-power plentiful, then 


they will be more economical than existing methods for refin- 
ing, and in extreme cases they may even prove more economical 
than present-day methods for the production of pig iron. Mr. 
HADFIELD scarcely needed to inform his hearers that there is 
no particular virtue about iron or steel produced electrically, 
although perhaps the general public will appreciate this warn- 
ing. In the comparison between the old methods of smelting 
and the electrical method, quality has little to do with the 
matter, cost of manufacture being the determining factor. 

THE judgment of Mr. Justice BUCKLEY in the Swansea 
telephone dispute was delivered yesterday. It is against 
the National Telephone Co. absolutely on the technical ques- 
tion of the construction to be placed upon the peculiar 
sections of the Telegraph Act of 1899 dealing with inter- 
communication between municipal systems and those of the 
Company. In his judgment, Mr. Justice BUCKLEY, whilst 
upholding the views of the Corporation as to the number of 
exchanges between which intercommunication is desirable, 
appeals to the common-sense of the parties to arrange matters 
between them with such modifications as the nature of the 
business dictates. To this end he has gone into no detail 
in his judgment as to how the problem should be solved, and 
has ignored the Corporation's plea for a time limit and damages. 
The effect of the decision, therefore, is that the direct connec- 
tion between the Corporation exchange and three out of the 
twelve exchanges of the National Telephone Co. in the Swan- 
sea area is sufficient to comply with the provisions of the Act. 
A stay of 14 days has been granted to enable the company 
to consider its position in view of an appeal, 


— 


IN view of the extension of the parcel-delivery department 
of municipal tramways, an interesting point is being raised by 
Messrs. Sutton & Co., a firm of Manchester carriers, who have 
issued a writ on the Manchester Corporation with a view to 
limiting its activities in this direction. The Town Clerk has 
been instructed to take all necessary steps to defend the action, 
and a large array of counsel has been retained. 


— — 


THE scare with regard to possible infection from telephone 
mouthpieces has been raised so frequently that it is reassuring 
to have a definite statement on the subject—based on experi- 
ment — made by no less an authority than the Medical 
Officer of the City of London. With the concurrence of the 
National Telephone Co., a dozen mouthpeices were selected 
from call offices call offices being chosen as giving a 
greater chance for infection than subscribers’ instrumenta— 
and these were sent to Dr. KLEIN for bacteriological exami- 
nation. The mouthpieces were washed out, and although 
they were very dirty, no tubercle or diptheria bacilli 
were found in any. These washings from each mouth- 
piece were divided into two parts which were injected 
into two guinea pigs—one part peritoneally, the other 
part subcutaneously. The guinea pigs, it may be mentioned, 
were quadrupeds, and were not the biped variety known 
in the City of London. For four weeks after these 
injections were made, the animals showed no pathological 
symptoms—either locally or otherwise—so it is evident that 
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fears with regard to a general spread of infectious disease by 
means of the telephone are unnecessary. The subscriber has 
only to keep his telephone set properly dusted and clean, 
and there is apparently no necessity for him to spend five 
shillings on one of the disinfecting mouthpiece covers which 
the Post Office is now offering for sale. 


— Oe ——— —— — 


Glasgow, Local Section.— At the meeting of the Glasgow 
Local Section on Tuesday a ballot was taken for the election of 
the committee. The committee nominated by the Council and 
published in our last issue was elected. 


Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 
Cayenne—Pinheiros ........ Aug. 13, 1902 .. — 
Reissi-Issa(Yemen)—Camaran Oct. 22, 1902 — 
Tarifa—Tangier ............ Jan. 18, 1904 — 
Jamaica— Colon ............ Jan. 10, 1905 — 
Fort de France —Paramaribo April 2, 1905 May 8, 1905 
Maranham—Oeara.......... April 6, 1995 May 4, 1905 
Bathurst—Bissao .......... April 22, 1905 — 


Cape Haitien—Mole St. Nicholas April 28, 1905 
San Dominique—Curacoa.... Мау 5, 1905 


Newcastle Local Section of the Institution.—The annual 
general meeting of the Newcastle Local Section will be held at 
the Armstrong College of Science, on May 15th at 7:30 p.m., 
when the report for the past session will be read and the elec- 
tion of officers and committee for the ensuing session will be 
made. The following is a list of names suggested by the 
present committee for election. Additional nominations, on 
the lines laid down by Article 45 of the articles of association, 
should reach the hon. secretary not later than May 8th :— 

Chairman : Dr. W. M. Thornton. Vice-chairman : H. L. Riseley. Past 
Chairmen: John H. Holmes, Gerald Stoney, E. Eugene Brown. Other 
Members of Committee : J. F. C. Snell, W. D. Hunter, C. S. Vesey Brown, 
Walter A. Clatworthy, A. L. E. Drummond, James Pigg, W. McLellan, 
J. F. Lamb, *L. E. Buckell, *F. O. Hunt, *F. C. Kidman, *Robert E. 
Robson. Hon. Secretary: Charles F. Proctor. 

10,000 H.P. Steam Turbines at Essen.—Messrs. Brown, 
Boveri & Co. have just delivered the first of two 10,000 H.P. steam 
turbines for the electricity works at Essen (Germany). The 
turbine runs at & speed of 1,000 revs. per min., and is coupled 
to a 5,000 kw. 5,000-volt 50~three-phase generator and to 
a 1,500kw. 600-volt continuous-current dynamo. A 62 kw. 
220-volt dynamo is also directly driven by the turbine. Steam 
at a pressure of 150 lb. per sq, in. and superheated to 480° F. 
is used, but later on steam at a temperature of 570° F. is to be 
employed. The condensing arrangements allow a vacuum of 
85 per cent. of the maximum to be maintained. The turbine 
has a double bearing at either side. Altogether there are six 
bearings which iro lobricated with oil under pressure. It is 
stated that the set complete is 64 ft. long and weighs 190 tons. 
The turbine itself is 31 ft. long, and has a maximum width of 
104 ft., and a maximum height of 18ft. It weighs about 107 tons. 


Royal Commission on London Trafüc.- The Royal Com- 
mission on London Traffic held sittings in private last week, 
and The Times is informed that they have practically concluded 
the consideration of their draft report, although some further 
evidence was taken at their supplementary sittings. The 
witnesses were Mr. Daniel Duff, manager of the London Road 
Car Co., on behalf of omnibus proprietors in London; Mr. 
A. T. Salisbury Jones, chairman of the London Motor Omni- 
bus Co. (Ltd.); Mr. A. Campbell Swinton, chairman of the 
London & District Motor Bus Co.; Mr. C. R, Bellamy, 
poner manager of the Liverpool Corporation tramways; and 

r. J. M. McElroy, general manager of the Manchester Cor- 
poration tramways. No further evide nce will be taken, and it 
is anticipated that the report will be presented to Parliament 
by Whitsuntide. 


Improved Burglar Alarm.— Electric devices for indicating 
the unauthorised opening of safes, windows, &c., are often 
worked on the closed-circuit principle, so as to give a warning 
signal, not only when the safe is opened, but also when the 


* Denotes new member proposed. 


"wires are deliberately cut with the object of preventing an 


alarm being given. It is possible, however, to connect a port- 
able battery to the bell circuit and then cut the wires without 
setting the bell ringing. To avoid this, M. Damseaux, accord- 
ing to L’Electricien, employs a relay which keeps the local bell 
circuit open only for a definite current. There is a high resis- 
tance in the relay circuit which limits the steady current to a 
definite value. If the conductors of the closed circuit are cut 
through, or if the resistance is short-circuited by the safe being 
opened, the relay will make contact with one of two contacts, 
and the bell will be operated by the local battery. If, on the 
other hand, a portable battery be connected-up to the circuit, 
the relay arm will also make contact, except in the unlikely 
case of the current from this battery being exactly equal to 
the normal steady current. 


Brighton Telephones.— The official accounts of the Brighton 
Corporation telephones for the year ended March 31st, have 
just been issued. Exchange rentals brought in £5,996, and 
the total revenue was £6,788. The workiag expenditure 
amounted to £3,803, this item including £496 for repairs and 
renewals and £1,279 for management expenses. Of the 
surplus of £2,985, £1,091 has been put to interest on stock, 
£1,327 to sinking fund, £125 to suspense account for bad 
debts and £26 to income tax on profits, leaving £413 to carry 
forward to the next account. No provision is made, however, 
for depreciation and no contribution is made from revenue 
towards writing off the preliminary and general expenses and 
engineer's commission. The total capital expenditure to date 
is £46,885, this being £4,885 in excess of the loan sanctioned. 
We hope to give a more detailed analysis of these accounts in 
our next issue. 


A New Insulating Material. — Herr E. Holthaus, in writing 
to the Klektrotechnische Zeitschrift, describes a new insulating 
material, named Galalith, made by the Harburger Gummi- 
Kamm Со. It is prepared from skim milk, by a process 
on the whole similar to that employed in the production of 
ebonite. The result is a material having a structure which also 
resembles that of ebonite or horn. Water is first removed 
from the skim milk, the resulting product being hardened and 
then treated with certain acids, the material thus obtained 
being plastic. It is next pressed by hydraulic power into 
definite shapes, and is finally treated in a drying stove. 
Galalith is said to be from about 28 to 30 per cent. more 
elastic than ebonite, and is easily machined. Its density is 
about 1:4. With regard to insulation resistance and dis- 
ruptive strength, it is somewhat inferior to ebonite, but it 
is stated to have a disruptive strength about equal to that of 
porcelain. This new material is not attacked by fatty sub- 
stances, oils, benzine or alkalies, and is odourless. It appears 
that 60 litres (about 13 gallons) of skim milk are required for 
every kilogramme (2:21bs.) of galalith produced. 


Optical Convention.— The preparations for the Optical Con- 
vention, whieh opens on May 30, are now approaching com- 
pletion. In addition to the Papers previously announced a 
contribution is promised from Lord Rayleigh on “The Polishing 
of Glass Surfaces," and Prof. Schuster will read a Paper on 
“Spectroscopic Optics.” The demonstrations of special appa- 
ratus arranged for the afternoons include the following: 
Maltiple colour illumination for microscopic objects and 
diffraction apparatus, Mr. J. Rheinberg ; quartz crystals, Mr. 
J. Woodward ; spectroscopes, Mr. F. Twyman : interferometer, 
Mr. H. Stansfield. The catalogue will shortly be ready for 
issue. It is not confined to apparatus actually exhibited, but 
the aim has been to produce as full an account as possible 
of the types of optical, meteorological and other scientific 
instruments manufactured in this country, in a form which shall 
be as convenient as possible for purposes of reference. Acknow- 
ledgment is due to the help received from various guarantors 
and donors. Among recent contributions must be mentioned 
donations of £50 from the Mercers’ Company and from the 
Goldsmiths’ Company, and one of £10 from the Clothworkers’ 
Company. Further promises of guarantees or donations 
should be sent to the hon. treasurer, Mr. E. B. Knobel, 
F.R.A.S., 32, Tavistock-square, W.C. 
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Grinding of High-speed Commutators. —The most common 
method for smoothing a commutator, says Mr. O. H. Crossen 
in the Electrical World of New York, involves the frequent use 
of sandpaper. This method is inadequate, since it merely 
postpones the trouble for a day or two at the most, and causes 
the rapid wearing away of the commutator. Experience indi- 
cates that it is impossible to obtain good results from the use 
of sandpaper upon a commutator having a peripheral velocity 
as high as 4, 600 ft. per minute. Excellent results have been 
obtained, however, by using the brushes themselves for grind- 
ing the commutator. For this purpose the machine should be 
driven by some external means. A thin film of light engine- 


oil should then be applied to the commutator with a cloth. | giving the dimensions of thin tubes for those sizes not covered 
Within from three to five minutes the surface of the commu- 


by the present table. 
tator will be ground smooth, due to the cutting of the brushes. A New Storage Battery Plate. Mr. Joseph Bijur, of New 
The grinding being completed, the oil should be removed, and | York, has devised a new form of storage battery plate which 
a little gasoline applied with a cloth to clean the commutator | differs radically in design, construction and results from exist- 
and brushes thoroughly. Care should be exercised to remove | ing forms. The Bijur plates are composed of multiples of pure 
all oil from the under side of the brushes, for any oil which | lead structures in the shape of gratings or “grills.” These are 
finds its way to the commutator during operation is liable to | welded to a stiff frame made of lead and antimony only. The 
become carbonised and cause trouble. grills are composed of a multitude of minute openings, or cells, 
Electricity Supply in Massachusetts.—The report ot the | open through from face to face. When in the untreated 
Massachusetts Board of Gas and Electric Light Commissioners | metallic state these grills are very open structures, having à 
for the year 1904, just issued, is an admirable specimen of the | large number of component ribbons running in a vertical direc- 
public documentary reports for which the United States is | tion, supported by heavier cross members running horizontally, 
famous. Bound in book form, and setting forth details | which serve as conductors and give lateral stiffness. During 
of over 100 electricity supply undertakings, it is in every | the formation process, part of the metallic lead is converted 
respect a valuable work of reference. From this report it | into oxide, which, by reason of the large increase in 
appears that electricity supply undertakings in the par- | volume, nearly fills the openings. The ribbons on the positive 
ticular State to which it refers are in none too flourish- | elements have a large amount of metal left as a reserve for the 
ing a condition. Of the total number of undertakings | oxidation which is attendant on the normal action of every 
considered, 21 are under municipal control and 82 under | storage battery. When the oxide is formed in the rectangular 
private enterprise. Three of the former are supplied “in bulk." | cells, it assumes a slightly elliptical shape, which, expanding 
In 1904 the total income of the 103 undertakings was | into the rectangular containing space, produced a locking in so 
$7,663,961, and, after deducting all expenses, including | positive, it is said, that nothing short of destruction of the 
interest and depreciation, there was a deficit of $465,142. | plate can dislodge it. At the same time, even when the 
One of the company undertakings did not earn sufficient to | oxidation is carried to the point of apparently completely 
pay working expenses. Some were unable to pay any divi- | filling the cells, the tendency of the ellipse to grow larger 
dend, while others paid dividends varying from 2 to 10 per | along both its axes ensures the presence of a minute slot 
cent. About $3,000,000 represents the total capital sunk | through the centre of the oxide mass, which allows the flow of 
in municipal work, and the total assets of the companies | electrolyte to take place freely through it. The resultant 
reach somewhere about 10 times this figure. There was | oxidised plate, therefore, is rigid, and the grills are firmly held, 
a loss of $85,055 on the municipal plants during the | they expand without producing strains, each particle of o 
year, but this does not include $61,725 for interest, and | is firmly pressed against the lead from which it grows, 
$85,851 for depreciation. In the majority of cases each | the entire plate is open through and through to circulation 
station does not contain more than a few hundred kilowatts. | and diffusion of the electrolyte. It is claimed that repe 
Of the municipal stations, only one has over 1,500kw., while | attempts to produce distortion intentionally have failed, 
the remaining 20 vary between nothing, as represented by | thar, in a plate of given dimensions, 20 per cent. gre 
those supplied in bulk, and 750kw. The large deficit on | capacity can be obtained with about 10 per cent. more res 
municipal working is striking testimony of the inefficiency of | lead than in any form of plate hitherto constructed. 
small plants, and this fact is further emphasised by the fact | General Storage Battery Co., of New York, is putting 
that most of the larger company-owned undertakings paid | Bijur battery on the market. 
dividends varying from 7 to 10 per cent., while the smaller Combined Single-Phase and Continuous-Current Tractio 
ones did not succeed in paying more than 6 per cent. According to Herr E. Cronbach, in Elektrische Bahne, 
Standards for Screw and Pipe Threads. The Engineering | Betriebe, the Allgemeine Electricitäts-Gesellschaft of Berlin £T 
Standards Committee has issued an interim report on standard | tested à tramway car which can be driven successfully 4 
screw threads and a final report on standard pipe threads. In | either continuous or single-phase current. The experime 
the former it is stated that the issue of the final report on | car is fitted with two six-pole 30 H.P. single-phase Winte 
screw threads has been retarded, owing to the time neces-| Eichberg motors, designed for 550 volts and 40 cycles p 
sary to collate the valuable information on screws and gauges | second. Оп starting with single-phase current the fie] 
received from manufacturers and users. It has been urged | and armatures are all in series, but after a certain speed has 
upon the Committee, however, that the publication of an | been attained the two field windings are connected in paraile] 
interim report dealing with the form and pitches of screw | and this group of field windings is connected in seri 
threads most suitable for general engineering purposes | with the two armatures (stil in series) across the 550.vo] 
would be of advantage. This course has been followed.| supply. When the car runs on to the continuous-current, 
After settling the nomenclature and definitions relating | portion of the line an additional winding, to compensa 
to screws, the Committee enumerate their recommendations | the armature flux, is switched into the motor circuit. Th 
(seven in all) which may be briefly summarised as follows : The | motor speed is regulated by resistance control, in conjunction: 
Whitworth form of thread is recommended for all screws of | with the series- parallel control, the same controller being used 
1 in. diameter and above, having either Whitworth or British | for both alternating and continuous current. A regulation by 
Standard fine pitches. For all sizes of screw threads below a | variable-ratio transformers was not provided, as the losses due 
in. diameter the British Association screw threads are recom- | to the resistance control are comparatively small. Moreover, 
mended. The report concludes with three tables, relating to the | regulating transformers would have added to the weight and 
three classes of screws mentioned above. While the first two | complication of the car. The controller is a continuous-current 
tables deal with screw diameters ranging from } in. to 6 in., the | controller, slightly modified to meet the new conditions. The 
third table refers to the B.A, series of screws. Table II. is! change-over from continuous-current working to alternating- 


perhaps the one deserving special attention as it relates to 
screws with Whitworth threads, but having finer pitches than 
the ordinary standard Whitworth screws of Fort pone 
diameter. The second report gives full information with rega 

to the recommended standards for iron or steel pipes and 
tubes and standard pipe threads for these pipes and tubes. 
Although the advisability of employing the Sellers’ thread was 
considered, it was decided to adhere to the existing form of 
Whitworth thread. The table appended to the report deals 
with tubes ranging from jin. in bore and 33 іп. in outside 
diameter to 18 in. bore and 18} in. outside diameter. It appears 
that the Committee is considering the issue of a further table 
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current working, and vice versa, is done by a small auxiliary 
switch inter-locked with the main controller. It can be per- 
formed, however, while the car is coasting. No harm will 
result if the motors are fed with single-phase current while 
connected up for continuous-current working or supplied with 
continuous current while connected up for single-phase working. 
In the first case the motor torque is very small, and in the 
second case the torque is smaller than the normal. The car is 
braked electrically by short-circuiting the motors. It is stated 
that the motors run sparklessly with both continuous current 
and alternating current. The trials were carried out on the 
tramway line, Niederschóneweide-Cópenick, the last 1°36 miles 
of this 3:72-mile line being equipped for single-phase working. 
During the tests the speeds on the continuous-current portion 
ranged from 9 to 124 miles per hour; on the single-phase 
part of the line a speed of 154 miles was kept up. Higher 
speeds can be obtained if desired. | 

Firing with Coal Dust.—In a Paper on the above subject, 
recently read before the Liverpool Section of the Society of 
Chemical Industry, Mr. Eustace Carey,quoted a number of 
experiments to prove that more water could be evaporated 
per pound of fuel in boilers constructed for coal-dust firing 
than in boilers burning lump coal In the former case 
freedom from smoke could also be obtained. Mr. Carey then 
described the drying and grinding apparatus at Haydock, 
installed by the Schwartzkopff Coal-dust Firing Syndicate. 
The drier at Haydock consists of a revolving cylinder 4 ft. 
diameter outside and 27 ft. long, and makes 6 revs. per min. 
It is found that 1 lb. of carbon evaporates 8 lb. of water from 
the coal, which when delivered direct from the coal pit usually 
contains from 4 to 6 per cent. of moisture. The cvlinder is 
divided into four separate compartments, and in the interior of 
the compartments are projecting angle irons called “ lifters,” 
which serve to mix and agitate the contents. The material to 
be dried is fed into a spout, is divided equally into the compart- 
ments, and through the slow revolving motion of the cylinder 
is successively caught by the “ lifters,” being thus thinly spread 
over a large portion of each compartment. The temperature 
of the fuel in the drier is kept at about 120°F. The burner 
consists of a hopper, into which the dust is conveyed, and then 
spread and projected into the fireplace by a brush, which 
revolves at from 800 to 1,000 revs. per min. Incandescent 
brickwork for a short distance of about 6 ft. is necessary in 
order to obtain complete combustion. The wear and tear upon 
the feeding part of the apparatus is very small indeed. About 
500 tons of coal are ground and dried per week, and used in a 
500 H.P. Stirling boiler, which is only worked by day. The 
capital expenditure necessary for drying and grinding this 
quantity is £2,770. Allowing for repairs, depreciation, &., 
the capital costs and wages for drying and grinding come to 
5:354. per ton, and the capital charges und wages for burning 
amount to 4:12d. per ton of fuel. These figures do not include 
the cost of power for driving the machinery. Mr. Carey 
assumes a Board of Trade unit to cost }d., and on this basis 
computes tbat the drying and grinding machinery uses electric 
energy to an amount costing about 1:33d. per ton of coal dealt 
with, while the energy required for the stoking mechanism is 
valued at about 0:27d. per ton of {uel burned. Consequently, 
the total cost of drying, grinding and burning 1 ton of coal 1s 
about 11:07d. If the furnaces worked night and day for 52 
weeks, the corresponding figure would be approximately 7:68d. 


Wireless Telegraph Notes.—The Glasgow Herald announces 
that a wireless telegraph station is about to be erected at Port- 
patrick. The height of the mast will be 150 ft. from ground 
level, and the ground is about the same height above sea level. 

It is also reported by the same journal that arrangements 
are in progress for the establishment of a Marconi station at 
Machrihanish. The site has not been definitely chosen, but it 
will probably be in the neighbourhood of Losset, and the 
tower will be about 400 ft. in height. 

Prof. P. Drude, in a recent number of the Elektrotechnische 
Zeitschrift, gives an account of his experimental examina- 
tion of the accuracy of Slaby’s “multiplicator” method of 
determining the wave-lengths used in wireless telegraphy. 
In this method a movable contact selects from the multi- 
plicator—a plain cylindrical coil of thick wire—such a 
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length as appears to vibrate best in resonance to the sending 
system whose wave-length is being investigated. Slaby 
recommends that one end of the coil be placed near a 
potential loop of the sender and the other end held in the hand ; 
while the movable contact (a piece of wire, merely) is carried 
by the free hand along the turns of the coil till the brush dis- 
charge at the contact is best. The excitation of the coil is in 
this case effected by what is called an electric coupling. It 
has the disadvantage that approaching the free end of the coil 
towards the sender alters the terminal capacity and, therefore, 
invalidates the simple law on which Slaby relies, that the 
wave-length is double the length of coil marked off. Prot. 
Drude finds, however, that by placing a short length of 
the multiplicator circuit near a current loop of the sender, 
so as to establish a magnetic coupling, the above source of 
error is avoided. Even so, the use of a single wire cannot 
give precise results, for surrounding objects must alter ite 
capacity. The Lecher double-wire system is greatly superior 
in point of accuracv, and is, therefore, now used by Prof. 
Drude for checking Slaby's method. For both methods, the 
sender whose 5 is measured was one of Prof. Drude's 
design, arranged for the production in the laboratory of 
definite wave-lengths. It consists of two parallel aluminium 
plates in oil, forming a condenser, connected through a pair of 
symmetrical coils of calculable inductance to the knobs of a 
spark-gap fed from an induction coil. The frequency of this 
oscillator can thus be computed approximately, and adjusted 
by varying the distance between die condenser plates. The 
frequency is, in fact, thus adjusted till a two-wire system near, 
set by calculation to resound to a definite wave-length, exhibits 
maximum resonance as indicated by a vacuum tube or helium 
tube laid across the two wires of the Lecher system in the 
ordinary manner. Thus, when the sender is accurately tuned, 
the emitted wave-length is measured by the multiplicator. The 
results show that on the average the Slaby coil gives for the 
wave-length figures too small by about 5 per cent.—an error 
which is of virtually no significance in practice. 


€——— a 
MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 12th. 
Inox AND TEEL INSTITUTE. * 

10:30 a.m. Annual General Meeting at 25, Great George-street, 
Westminster, London. 

PuysicaL SOCIETY. 

8 p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda :—(1) '* А Simple Method of Deter. 
mining the Radiation Constant; suitable for a Laboratory 
Experiment," by Dr. A. D. Denning ; (2) A Bolometer for the 
Absolute Measurement of Radiation," by Prof. H. L. Callendar ; 
(8) “ The Resistance of a Conductor the Measure of the Current 
flowing through it," by W. A. Price. 

Roya INSTITUTION. 

9 p.m. Evening discourse by Prof. E. F. Nichols, of Columbia Uni- 

versity, New York, оп “ The Pressure due to Radiation.“ 
SATURDAY, May 18th. 
JUNIOR INSTITUTION OF ENGINEERS. 

1:30 p.m. Visit to the Dorking Electricity Works. Train leaves 

Cannon-street at 1:30 p.m. 


BIRMINGHAM AND District ELECTRIC CLUB. 
7:30 p.m. Meeting at the Colonnade Hotel, New-street, Birmingham. 
aper to be read: Cheap Electrical Energy for Power Pur- 
poses," by J. A. Jeckell. 
MONDAY, May 18th. 
INsTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE LocaL SECTION. 
7:30 p.m. Annual General Meeting at Armstrong College of Science 
for the election of officers. The following Paper will then be 
read : ** Armature Reaction," by E. Eugene Brown. 
SOCIETY or ARTS. 
S p.m. Cantor Lecture IJ. The Uses of Electricity in Mines," by 
H. W. Ravenshaw. 
WEDNESDAY, May 17th. 
INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 
7:30 p.m. Meeting at 92, Victoria-street, Westminster. Paper to be 
read: Manufacture and Design of Electric Power Cables," by 
A. L, Kavanagh. 
THURSDAY, May 18th. 


Farapay BocrETY. 
8 p.m. Ordinary Meeting at the Institution of Electrical Engineers, 
92, Victoria-street, Westminster, London. Paper to be read : 
“ An Application to Electrolytes of the Hydrates Theory of 
Solutions,” by Dr. T. M. Lowry. 


Kilmoatta. 


PHasE Morons. 


motive 254 tons; Weight of Train 49:3 tons. 
Average running speed 243 miles per hour. 


118 


THE ELECTRICIAN, MAY 12, 1905 


THE ALTERNATING-CURRENT SERIES MOTOR. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers on April 27, in 
connection with Mr. F. Creedy's Paper on the above subject, 


and on the general subject of the alternating-current motor :— 


Mr. T. H. SCHOEPF, referring to Mi. Creedy's statement that the 
power-factor can be increased by raising the speed, said that there were 
limitations to the speed on account of the commutator. A single-phase 
motor must necessarily have a large number of armature turns, which 
meant a large number of commutator segments, and the limitations of 
space in a bogie or truck for railway work necessitated very close design- 
ing of the motors. It was, therefore, commercially impossible to design 
a motor for railway work with an armature speed greater than that 
employed at present. Then Mr. Creedy had incidentally stated that he 
believed that it would be possible to design a satisfactory series motor 
for any frequency not much exceeding 50 ~. He (Mr. Schoepf) thought 
that there would be difficulties which could not be overcome in the design 
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of a motor of sufficient capacity for traction work—say, 100 n.r. at a 
higher frequency than 25 ^, per second. An important point in single- 
phase motors was the winding, in calculating which it must not be lost 
sight of that the motor must be efficient and have as high a power-factor 
as possible. Both these considerations were influenced by a third, which 
was, perhaps, of as much importance as either of the others—viz., the shape 
of the speed curve of the motor. The motor may have a sharp characteristic 
or it may have a more gradually changing characteristic, and for the dif- 
ferent classes of work the shape of the curve had to be taken into considera- 
tion. Fig. A showed some results which he had obtained from tests on a 
locomotive equipped with two 150 н.р. Westinghouse single-phase motors. 
The gear ratio was rather high, 18: 70, so that the speed curve took a 
long time to top over, rather than going up and coming over sharply as 


= с 


Fic, B.—FigL» System or WESTINGHOUSE SINGLE-PHASE Мотовв. 


would be required for passenger service. The method of control was by 
induction regulators. ‘This regulator, having an inductive component of 
its own, naturally kept down the power-factor of the entire system. An 
attempt was made to keep the true kilowatts as nearly constant as 
possible. It depended upon the class of service as to whether constant 
amperes should be used or constant true kilowatts. For locomotives 
where there would only be an occasional acceleration period, one would 
attempt to keep constant true kilowatts rather than constant amperes. 
The voltage of the motor was about 180 at starting, but it was possible 
to obtain any voltage by means of the induction regulator. The rate of 
acceleration was Just a little under 0-6 of a mile per hour per second, 
and the weight of the train was a little over 74 tons, each ton being 
2,000lb. Fig. B shows the windings of the motor. 

Mr. ALEXANDER RUSSELL said he was particularly interested in 
Mr. Creedy’s circle diagram (Fig. C), which was a more general one than 


that ordinarily given. It took into account iron losses: by means of the 
angle 6. Mr. Creedy stated that this angle was constant, but he gave no 
hint as to why it was constant. The E.M.F. generated by the rotation 
of the armature was in exact opposition in phase to the flux, and thus 
the angle 0 was the angle of phase difference between the flux and the 
exciting current of the field magnets. The flux varied throughout a wide 
range in an induction motor, and the hysteresis loops for different maxi- 
mum induction densities were not similar; so we could not say a priori 
that this angle was constant. It might be approximately constant, but 
he should he inclined to think that it varied throughout a certain range. 
Mr. Creedy later on stated that the short-circuit current under the brushes 
affected this angle 6. Unless we could be certain that this angle 6 was 
constant, it seemed to him (Mr. Russell) that it would be preferable to 
start with the assumption that the permeability of the iron was constant. 
We then got an approximate diagram which was very easily proved and 
very instructive. At first sight, the assumption that the permeability 
was constant was rather appalling, as we could easily see from the 
hysteresis loop that the ratio of the magnetic induction to the magnetic 
force, so far from being constant, actually varied from + to — infinity 
during a cycle. In certain cases, however, it could be shown that the 
assumption was permissible in approximate work. If we assumed, as 
Mr. Creedy did, that the line joining the brushes was perpendicular to 
the line joining the middle points of the pole-faces, and that the number 
of commutator segments was infinite, there would be no transformer 
action, as the mutual inductance between the field-magnet coils and the 
circuits joining the brushes would be zero. The E.M.F. generated by the 
rotation might obviously be written in the form Moi, where M was а 
constant, w the angular velocity of the armature and i the instantaneous 
value of the main current which, on our assumption, would be in phase 
with the flux. In practice the current and the flux were not in phase, 
and this would produce а lag 0 as in Mr. Creedy’s diagram. In the 
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simplified problem the equation of motion would be e - Mui — Ri Lat. 0t 
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resistance and inductance of the motor circuit. This equation was identical 
in form with that for an ordinary inductive coil. It might thus be repre- 
sented graphically as in the diagram (Fig. C) 
first given by Prof. Blondel. In this figure Ог 
was the effective value V of the P.D. applied 
at the terminals of the motor. The line xp 
represented LGA, where О/2т was the frequency 
of the supply and A was the effective value of i. 
Op represented (В + Mo)A and the angle Op’ 
was p, cos ¢ being the power factor. Making 
рр = RA, then, the angle rp'p and, therefore, 
also rp О was constant. Hence the locus of p’ 
was a circle. Аз w increased the power-factor 
cos ꝙ continually increased and the current 
// LH continually diminished. Now the input 
= VA cos ф= A. Oy = КА° + MeA*. The useful 
power was therefore MwA? and the average 
value of the torque was MA”. We also had 
pu = Ор sin $ = Op x L2A/V = input x LA, V, and 
рп = Ор sin ¢= MwA? х LO/V = output x LQ/V. 
If in the figure, we drew p'k perpendicular to 
Op', we had т =output/input = p’n'/pn = Ok / Oæ. 
If the effective value of the P.D. applied to the 
motor be constant, we saw that Ok would be 
proportional tothe efficiency. If Or be 100, Ok 
would be the percentage efficiency. The above | 
construction still applied when the applied wave of P.D. did not follow the 
harmonic law. In tais case, however, the absolute value of Q depended on 
the shape of the wave. Its minimum value was 27 times the frequency, an 
it had this value when the wave was sine shaped.“ The complete Pro 
blem when the brush line was not perpendicular to the line joining the 
middle points of the pole faces had been fully worked out by Prof. André 
Blondel.t He proved that the above diagram still held good in this case, but 
that the values of M and L depended on the angle the brush line made 
with its initial position. If we neglected armature reaction, the value of M, 
and, therefore, also the torque for a given current, was a maximum when 
the brush line was perpendicular to the line joining the middle points of pr 
pole faces. If we moved the brushes from this position in the direction 0 
rotation L was increased, and if in the opposite direction L was diminished. 
He did not think that Mr. Creedy was quite justified in introducing 1101, 
because that introduced differences of wave shapes into the various 
variables. Supposing the flux followed the sine law, then the magnetis!nE 
current was shaped like a saw-tooth, and in the case he worked out 
recently of a hysteresis loop to an induction density of 4,000 the ampli- 
tude of the third harmonic was one-fifth the amplitude of the firs 
harmonic, so we could not assume that all these vectors would be in 006 
plane. It was better to make our assumptions boldly at the start, m 
then compare them with the results of experiments. He did not que 
understand the following sentence: It was also found that by iius 
the brushes a lead in the direction of rotation the leakage совае 
could be reduced slightly." He supposed by leakage coefficient wê 
meant the cofficient referred to earlier in the Paper, which was sometimes 
called Hopkinson's coefficient, which, he thought, was the better 1 
The leakage factor had something to do with the transformer, and The 
Blondel used it in this connection in his theory of the series motor. "i 
point was : did Mr. Creedy take into account the magnetising effect P^ 
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duced when the brushes were pushed forward, thus giving a forward 
lead? Fig. 2 2* was very instructive, as it showed that the iron losses due to 
the rotation of the armature were very large, and this seemed to suggest 
that compensated series motors, like that of the Latour type, the mag- 
netic field of which, when they got up to approximately synchronous 
speed (i = О), was rotating and not merely fluctuating, would, for this 
yeason alone, have a higher efficiency than the simple series motor. 
But the Paper showed very clearly, he thought, that the simple alternate- 
current series motor was not nearly as efficient as the direct-current 
series motor. 

Mr. L. CALISCH had carried out a considerable number of experi- 
ments with the straight series and compeneated series motor. For prac- 
tical railroad and tramway work, the straight series motor had long ago 
been abolished; and for this class of work only the compensated motor 
need be considered, as the straight series motor had too low a power- 
fastor, on account of the high impedance of armature and field, and a 
poor commutation. The object of putting on a compensating coil was to 
diminish the self-induction of the armature, thus increasing the efficiency 
and the power-factor and improving commutation. There were two ways 
of compensating : The compensating coil might be connected in series with 
the armature or the compensated coil might be short-circuited, acting as 
the short-circuited coil of a transformer. Both methods were equally 
good. The General Electric Co. used the first (for instance on the 
Schenectady-Ballston line), and the Westinghouse Co. used the second 
method. Mr. Creedy in his Paper recommended salient pole-pieces like 
a continuous-current motor. The Westinghouse Company used this 
method of field construction, but the General Electric Co. used a laminated 
iron field with slots and a distributed winding. M. Latour in France, 
an'i Mr. Osnos in Germany, both recommended an induction motor field 
with a distributed winding in preference to salient pole-pieces. If it could 
be shown that salient pole.pieces were better (which he doubted) and that 
the field-winding.could be made like that of a continuous-current motor, 
then this would be of enormous praotical value, as it was diflicult to 
replace & burnt-out coil in &n induction motor field, while it was com- 
paratively easy to replace a coil in a continuous-current motor. 
At present it was impossible to make an alternating-current series 
motor for more than 250 volts. This was a disadvantage. as was also 
its high speed. On the other hand such a motor ran with either 
alternating or continuous-current, a great advantage, and its starting 
tcrque and speed characteristics were. nearly as good as that of 
a continuous-current motor. The repulsion. motor, which also had a 
series characteristic, was essentially a transforwer, there being no con- 
nection between armature and field. This motor could therefore be built 
for high voltages, and did not necessitate a transformer on the car. The 
acceleration was excellent, a little better than that of a series motor; its 
power-factor at starting was, however, low, and it therefore took a large 
wattless current at starting. Repulsion motors could also be compensated 
and a great number of combinations could be made. A series-repulsion 
motor was, however, in use—namely, the Winter-Eichberg motor—with 
which excellent results had been obtained in Germany.  Repulsion 
motors could be built for 2,000 and 3,000 volts. After a great many years 
of experimenting, the General Electric Co. adopted the compensated 
series motor for railroad work, notwithstanding that they were holding 
Prof. Elihu Thomson's original repulsion motor patents, On the Schenec- 
tady-Ballston line, f the cars were equipped with four compensated series 
motors on the car, each of 50 m.r. The motor had an induction motor 
field with distributed winding. The motors were wound for 200 volts 
each and two were permanently connected in series. The field windin 
‘was in two sections which were in series for continuous-current running an 
in parallel for alternating-current running, as this proportion for field 
winding gave better results. Parallel series control was used with 
rbeostats. The car was operated at a trolley voltage of 2,300 volts and 
a frequency of 25 ~ per second, the voltage being stepped down to 400- 
440 volts by means of an air-cooled transformer. The inter-urban section 
was operated with alternating current, the city section with 500 volts 
continuous current. The car weighed, completely equipped with motors, 
K., 30°4 tons, and attained on the level a speed of about 45 miles an 
hour. The efficiency, including gear losses, &o., ranged for alternating. 
current working from 70 to 79 per cent., and for continuous-current 
working from 75 to 85 per cent. The power-factor, when the motors 
were fed with alternating-current, reached 95 per cent. 

Prof. C. A. CARUS WILSON said one of the points on which we 
required further information was, what was the practical result of putting 
single-phase motors in series. In this connection, he was very glad to hear 
the last speaker express the opinion that it was a decided disadvantage 
owing to the fact that if one motor slipped the other had to take the 
full current. On the question of power-factor, the Paper gave diagrams 
of certain alternate-current motors run with certain power-factors, but 
these were not of the least use. What we wanted to know was the depth 
of air-gap of these motors. He could not help thinking that the question 
of power-factor could be looked at in rather a simpler way than Mr. 
Creedy had put it. It was simpler to look at it from the point of view of 
the back volts in the motor. Of course, the peculiarity of the alternate. 
series motor was that the back volts did not consist merely of those due 
to the motion in the armature as in a continuous-current motor, but it 
had also back volts due to the alternating field. These two were at right 
urgles to one another. Supposing there were the same number of turns 
on the field and the armature, without any leakage, the two back volts 
would be equal at synchronism, and there would be a power-factor of 
0-7. This at once enabled one to understand very clearly and simply 
what this question of power-factor was. It simply depended upon the 
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ratio of the back volts in the armature due to the motion, and the back 
volts in the field due to the frequency. To get high power-factor it was 
necessary to increase the ratio of the two back volts. That could be done 
in various ways, and several had been discussed in the Paper. But he 
could not help thinking that Mr. Creedy had overlooked one very important 
fact. In designing a motor, a designer had to keep constantly before 
him the limitations due to rating. He could mot take a motor and say he 
would alter the winding in any particular manner in order to ensure a 
good result. It was necessary to take into account the effect on the 
rating. Secondly, he could not help thinking that although Mr. Creedy's 
experiments were very interesting they were to a certain extent unpractioal 
because they did not take any account of the limitations of rating. In 
practice with any ordinary continuous-current motor if the winding on 
the armature was altered the rating also had to be altered. If the 
armature turns were decreased the current rating could be very near! 
increased in the same proportion. What did this enable one to do wi 
an alternate current series motor? With a larger current in the motor 
fewer turns were necessary on the field. This, with the same amount of 
flux, meant diminished back volts due to self induction in the field, 
while at the same time fewer turns on the armature meant a higher speed. 
Therefore, it seemed to him very obvious that a better power-factor could 
be obtained by reducing the number of tarns on the armature, keeping in 
mind always the limitationsof rating. The question was, therefore, whether 
that result was coincident and agreed with the expected results of a good 
design for a raileay motor. As a matter of fact it did, because as every- 
one knew the effect of the whole tendency of modern design in large 
railway motors was to reduce the number of turns on the armature, 
because thereby, for the same amount of temperature rating, a very large 
increase of output was obtained, so that in that respect the tendency of 
good design in both the alternate-current series motor and the direct. 
current series motor agreed. But there was this important difference. One 
of the great advantages of fewer turns on the armature in a continuous- 
current motor was the higher speed. But the core losses were very large 
compared with the C?R lu-ses. The result was that when the motor was 
starting the core losses were very small, and a very large increase of 
current was permissible during the period in which the motor was 
speeding up, far larger than the current allowed at the rated speed. This 
was the explanation of those enormous overloads that were found in the 
motors, for instance, made by Dick, Kerr & Co. for the Liverpool Overhead 
Railway, in which a 300 per cent. overload was permitted at starting. 
But the case was entirely different with the single-phase series motor, 
because there were hysteresis losses due to frequency. As far as he could 
gather it must be quite impossible to have anything like the large over- 
load at starting with the alternating-current series motor that was 
possible with the continuous-current motor. 

Prof. W. E. AYRTON, referring to Mr. Russell’s remarks, ventured to 
think that what Mr. Creedy had done was practically what Mr. Russell 
advocated should be done i. e., to develop an easy method of obtaining 
the various quantities graphically on the assumption that there was no 
iron, and that everything followed the sine law. With regard to the 
maximum output of a single-phase motor, a very interesting result was 
arrived at theoretically by Mr. Creedy, but he would strongly advise the 
author to try it experimentally. It was well known that with a continuous- 
current motor the greatest output was obtained with 50 per cent. efficiency. 
Mr. Creedy had proved theoretically that it was possible to get the greatest 
outpat with considerably more than 50 per cent. with the alternating- 
current series motor, and it would be a very important point to try that 
experimentally. Another important result in the Paper was that the 
armature of the particular motor used was relatively the important part 
and the field magnet the less important; in other words, what was neoes- 
sary to get success was to exaggerate the armature and diminish the 
field magnet. Many of them knew that this was a thing which Prof. 
Perry and himself had been fighting for for about 25 years. Why it was 
not used, he thought, was probably due to the fact that at that time the 
difficulties of sparking were very serious. The carbon brush did not exist 
then. But now that we had methods for preventing sparking he ven- 
tured to suggest that a re-reading of the Paper which Prof. Perry and 
himself offered to the Institution in 1883 might be of advantage. 

Mr. W. M. MORDEY, referring to Mr. Bion J. Arnold's address 
at the St. Louis meeting, sympathised with him in the misfortune 
that he suffered about two years ago, when the experimental single- 
phase railway car—a very ingenious and very novel and original arrange- 
ment—was destroyed by fire the very night before it was to have been 
tried on an actual 19305 He did not think, however, that Mr. Arnold 
would have put the arrangement forward if he had had what we had 
to-day—viz., the knowledge of the progress that had been made in the 
development of the laminated commutator single-phase motor. In his 
address, Prof. Arnold rather questioned whether electrical engineers 
were going to have it all their own way in electrifying main-line railways 
in the following statement :—'* Those who have given the subject little 
thought, or who are unable to analyse it carefully on account of the lack 
of the technical knowledge necessary to appreciate the difficulties to be 
overcome, are most apt to predict the early supremacy of the electrically- 
driven train over the steam locomotive." This was a very necessary 
warning. He did not believe that we should ever see the end of the 
steam locomotive in this life. It was bound to stay in all cases where 
it would not pay to equip a railway for a frequent service, But he 
would like to refer to another statement, that made by Col. Crompton in his 
James Forrest lecture, when he said words to the effect that the steam 
locomotive could do everything that the electric train could do. Of 
course, Col. Crompton was speaking to civil engineers, and perhaps he 
wished to be a very civil engineer himself; but he would like to 
ask Col. Crompton whether there were not two or three things 
that an electric locomotive could do which a steam locomotive 
could not do, and, as far as could be seen, could never possibly do. 
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Could it accelerate at such a rate as 4ft. per second per second ? 
Was there a steam locomotive which could go up a 10, 12 or 14 per cent. 
grade with a train behind it, and in this connection a very large amount uf 
grading would be reduced if we could climb gradients—as we could by 
electrical trains— that were far beyond the scope of a steam locomotive. 
Then, again, could a steam locomotive come down grades and return ener 
to the line? Was it likely that any reciprocating steam locomotive would 
ever be able to run at the magnificent speeds that were attained by electric 
locomotives in Germany on the Berlin-Zossen line? If the reciprocations 
were the cause of the comparative slowness of steam locomotives hitherto, 
was it likely that the steam-turbine locomotive would come along to get 
rid of this trouble? If so, there might be a little truth, in certain cases, 
in the steam locomotive being able to run at very high speeds. But it must 
be remembered that the electric train was something like & vos аар 
in its hold upon the ground. By putting motors on many axles advan- 
tages were obtained which were impossible by any practicable arrangement 
ofsteam trains. On busy lines, where a quick service was necessary, a great 
deal of electrical driving was bound to take place, although he did not believe 
the steam locomotive would be displaced altogether. With regard to 
single-phase motors, having tested one, his opinion was that as regards 
sparking there was nothing to choose between them and continuous-carrent 
motors. They could do everything that a direct-current motor could 
do, although with a somewhat smaller efficiency. The efficiency of 
a series laminated motor must necessarily, he thought, be less than a 
direct-current motor, and his reckoning of the loss was that it was 
very nearly twice as much. Thus where a direct-current motor had 
an efficiency of 90 per cent., that for an alternating-current motor would 
not be much over 80 per cent. But there were other gains. For instance, 
the speed regulation could be done without wasteful resistances. One 
interesting detail of the Westinghouse motor was that Mr. Lamme had 
introduced between the commutator and the armature a high resistance. 
That was an old device, for many of them had tried it in continuous- 
current motors. But Mr. Lamme had applied it to alternating-current 
motors, and it was supposed to improve the commutation. Whether it did or 
not he did not know. The commutation of the Westinghouse motor was 
very good, although he did not know that it was appreciably better than 
other motors that had not got that arrangement. Perhaps it was easy to 
over estimate the effect of such a resistance. There was an effect in 
connection with both alternating and direct current motors which no one 
had referred to in connection with commutator leads. It was easy to get 
a frequency of many hundreds, or even thousands, of cycles per second in 
the commutator leads, and if this were so the rise of resistance due to 
skin effect—the Kelvin effect—might be so great that it practically swamped 
any increase of resistance that might be got in such ways as Were proposed 
by Mr. Lamme. In an ordinary machine running at 1,000 revs. per min. 
and having 100 segments on the commutator, the leads were traversed by 
an alternating ourrent of a frequency of about 830 cycles per second. 

Prof. ROBERT SMITH, referring to Mr. Mordey’s criticism of Col. 
Crompton’s James Forrest lecture, said that the context of Col. Crompton’s 
Paper showed that his remarks only referred to long-distance runs upon 
railways, upon which acceleration was of very little consequence indeed. 

Mr. F. CREEDY, in reply to the discussion, said that when he spoke 
of a frequency of 50 cycles per second he was thinking of small crane 
motors and not of large traction motors. With regard to Mr. Russell’s 
remarks, the angle 0 mentioned in the Paper was simply a rough method 
of taking the iron losses into account, and it was better than nothing at 
all. This was absolutely necessary, as in practice the centre of the circle 
lies above the line of.zero power-factor. In practice one did not get a 
semi-circle such as would be found if the angle 0 were neglected. He 
looked at it as rather taking into account eddy currents, among which 
might be reckoned the short-circuit current under the brush. Mr. 
Russell also did not see why giving the brushes a lead should pro- 
duce a diminution in the leakage-coefficient. But ав а matter of fact 
it was so. The question of induced compensation as against forced 
compensation was simply a matter of cheapness. With induced com- 
pensation, the compensating coil could be bar-wound, this was very 
simple, and difficult to burn out. On the other hand, with forced 
compensation, the coil must be wound in the same way as а drum. 
wound armature, and it was liable to burn out and had all the other 
disadvantages of wound stators or rotors. He had devoted a great 
deal of attention to the question of rating in Appendix I., which Prof. 
Carus Wilson appeared to have overlooked. ‘With regard to the amount 
of overload obtainable in an alternating-current motor, it was possible to 
do what was impossible in a contiruous-current motor—viz., raise the 
voltage to any extent desired for a short time and thereby get any 
amount of overload. In this way, for the short time of acceleration, 
during which efficiency was of no importance, far greater overloads could 
be obtained than were possible in a continuous-current motor. In con- 
nection with Prof. Ayrton's remarks about the efficiency being greater 
than 50 per cent. at maximum output, it was possible to prove this experi- 
mentally from Figs. 22 and 23.* It would be noticed in Fig. 22 that at a 
speed of about 2,200 revs. per min., the output curve reached a maximum, 
and the maximum value was about 930 watts. The input corresponding to 
this was about 1,390, which it was easily seen was much leas than double. 
In Fig. 23 similar results were to be obtained. The maximum ou ut was 
at 2,400 rev. per min., 670 watts, The input corresponding to this was 
930 watts, again considerably less than double, He did not quite follow 
Mr. Mordey’s remarks about skin effect in commutator leads, and thought 
that the frequency mentioned was too high. 

The PRESIDENT (Mr. Alexander Siemens) said he would hke to 
remind the members that on November 13, 1884, Prof. John Hopkinson 
and Prof. Adams had read a Paper on alternating-current motors. On 
that occasion he had the pleasure of giving the results of some experi- 
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ments which had been made at Messrs. Siemens Bros. & Co.’s works at 
Woolwich. They had construct-d an ordinary continuous. current series 
motor with laminated poles. This was run first as a continuous-current 
motor, and then fed with alternating current. But unfortunately the 
frequency was 80 œ per second, and the results were practically worth. 
less. No great power could be got out of these motors. At that time 
lighting was the great field for the use of electricity, and the aro lights at 
that time would not work with frequencies under 40 and 50 cycles. There- 
fore at the time it was not thought worth while to continue the experi- 
ments. The results were given in Vol. XIII. of the Proceedings. 


THE METALLIC ARGO. 
BY ISADOR LADOFF. 


The numerous attempts which have been made to utilise the elec- 
trolytic arc as a source of light have not thus far led to any technical 
success. The fundamental idea of all these attempts consists in the 
combination of the oxides possessing luminiferous properties with 
non-luminiferous but more conductive oxides. Some investigators 
have even gone so far as to make the surfaces of the pencils con- 
ductive by surrounding them with a metallic tube or by reducing 
the oxides on the surface to a metallic state. | 

Experience with titanium oxide аз an electrode indicates that it 
is by far the best luminiferous material so far known. Like other 
oxides of that nature, however, it is a poor conductor of electricity 
at the usual temperature. A series of experiments with a combina- 
tion of titanium oxide with iron oxides has been conducted with 
more or less unsatisfactory results. The magnetite used contained 
impurities which caused a great deal pf annoyance. The pencils 
were extremely brittle and had to be protected with iron tubes. 
These tubes served a double purpose, since they protected the 
pencils from breakage and made them sufficiently conductive. The 
disadvantages of the tubes were numerous. The pencils were very 
clumsy in appearance. The arc flickered badly and gave yellow 
streaks of low luminous power every few seconds Attempts to 
improve the properties of the pencils by reduction of the surface of 
the electrode or electroplating it with iron or copper met with failure. 
The partial reduction undoubtedly increased the flickering of the arc 
and did not reduce the extreme brittleness of the pencils. The pro- 
portions of the ingredients of the pencils were about 80 parts of 
magnetite, about 20 parts of hematite and about 7 or 8 parts of 
titanium oxide. If more than 10 parts of titanium oxide were added 
to the mass of the electrodes a very unquiet and flickering arc was 
produced. | 

The resistance of baked pencils having a diameter of about 0°5 in. 
and a length of 5in. was from 44,700 to 624,800 ohms. When 
covered with a thin film of graphite the resistance of the same 
electrodes fell to 4°88 ohms or 6:24 ohms. In order to determine 
the difference in the behaviour of the pencils with change in their 
conductivity, a number of them were partially reduced in carbon at 
1,150°C. Their resistance varied from 11 to 28 ohms. Pencils 
heated without carbon at the same temperature showed a resistance 
varying from 594,000 to 9,880,000 ohms. As the degree of reduction 
seemed to play some obscure róle in the arc a few experiments were 
made to determine the influence of the process of oxidation in the 
arc. Electrodes for these experiments were prepared in the usual 
way and manner. One batch contained the usual proportions of 
hematite and magnetite. The second batch contained no hematite 
whatever. The third batch was free from magnetite. Each of the 
three batches contained an identical quantity of titanium oxide (of 
7˙5 parts), and each was treated at the same time under exactly the 
same conditions as far as practicable. The most luminous arc was 
produced by the pencils containing only magnetite and titanium 
oxide. The least luminous arc was obtained with the pencils com- 
posed only of hematite and titanium oxide. The mixture composed 
of 80 parts of magnetite and 20 parts of hematite gave an arc of 
medium luminosity. As hematite represents the final product of 
oxidation of iron, it was concluded that oxidation is a factor favour- 
able for the luminosity of the arc; that is, the more space there is 
left for the oxidation of the material of the electrodes in the arc the 
better must be the luminosity of the arc. | T 

For the purpose of verifying the above conclusion, additional 
experiments were conducted. Electrodes of the identical batch 
were subjected to various degrees of reduction, and the luminosity 
of their arc tested. In each case the more reduced pencils gave & 
higher luminosity, and the luminosity of the perfectly reduced 
pencils was about double the luminosity of the pencils which had 
not been reduced. A batch containing 50 per cent. of magnetite 
and 50 per cent. of titanium oxide was subjected to various degrees 
of reduction with the following results, the candle power referring 
to horizontal measurements :—Well-reduced pencils produced an 
arc of a luminosity equal to 1,271 c.p.; partly-reduced pencils pro- 
duced an arc of a luminosity equal to 1,000 c. p.; poorly-reduced 
pencils produced an arc of a luminosity equal to 868 c.p.; pencils 
not reduced produced an arc of a luminosity equal 
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current used was a direct one of 3:4 amperes, with 105-110 volts | slight loss in weight, due proben to oxidation and scaling at the 


drop across the arc. 

The reduction not only increased the efficiency of the are by 100 
per cent., but it allowed. the use of high percentages of titanium 
oxide in the mass of the pencils. In the partially-reduced pencils 
an addition of more than 10 parts of titanium oxide was excluded, 
because such an amount caused the arc to flicker to an extent such 
that photometric reading could not be taken with any degree of 
accuracy. The arc of the reduced pencils was quite steady when 
even as high as 90 per cent. of titanium oxide was used with 10 per 
cent. of magnetite. There appears, however, to be a limit beyond 
which any further addition of titanium oxide ceases to be advanta- 
geous. The best results were obtained with pencils containing 
about 50 per cent. of titanium oxide and 50 per cent. of magnetite. 
The perfectly reduced electrodes are metallic throughout. They 
are harder than tool steel and take an excellent polish. When ready 
for use they look like ordinary steel cylinders. Obviously, any 
luminiferous substance may replace the titanium oxide, and any 
metallic oxide may be substituted for the iron oxide. For instance, 
magnesium oxide could be combined with an oxide of copper and 
then reduced to metallic state. 

Additional experiments with the metallo-electrolytic arc indicated 
that an alloy of titanium with & well.conducting metal like iron, 
copper, &c., would furnish an ideal material. Various samples of 
titanium alloys were used for pencils for the electric arc. The results 
more than justified the expectations. Comparatively small quan- 
tities of titanium alloyed with other metals obscure the spectrum of 
the last and produce an are whose luminosity is entirely out of pro- 
portion to the quantity of titanium contained in the mass of the 
pencils. Alloys of other metals, whose oxides are distinguished by 
their high luminosity in the arc, as for instance magnesium, 
zirconium, &c., with non-luminiferous but conductive metals produce 
similar results. It is believed, therefore, that the work here briefly 
outlined opens a new field for the metallo-electrolytic arc as a source 
of light of the future. 

In order to ascertain the practical value of the new arc, Messrs. 
L. B. Stillwell and H. S. Putnam were requested to make a report 
upon the subject, and the following samples were submitted for test : 
B—two pieces marked F.T., 80 per cent. ferro-titanium ; C—one 
piece marked 4-1L., 80 per cent. rutile, 70 per cent. magnetite ; 
E-; in. plain carbon, moulded. The following description of the 
tests conducted is abstracted from their report. The results of the 
candle-power measurements and life tests of the ferro-titanium (B) 
and rutile (C) pencila, as well as a test made with plain open-arc 
domestic carbons, are summarised below. These tests are princi- 
pally valuable as illustrating the nature of the pencils, and relative 
illumination and life as compared to &n ordinary carbon when 
operated under the same conditions. The results as tabulated are 
the averages obtained by omitting such measurements as werc 
abnormal in the judgment of Mr. Putnam, who conducted the tests:— 


Results of Tests with Hand-Fed Arc Lamps. 
At 3'5 amperes. 


— — — m — 


B C E 


iiir Ferro-titanium. Rutile. Carbons. 

Mean spherical candle-power ....| 0°510 | 283:0 | 840 
Watts, per candle-power........ | 0°579 "701 25 
Amperes........ V 8:51 | 85 3:5 

МО. рое аен | 483 55 8 491 
Wai E E PORTS i 1694 195:4 | 171-4 
Length of arc—inche: (est) 0°375 350 0:125 
Life of negative—hours per in. .. 8:85 111 2:8 
Diameter of pencil — inches А 0:27 0°52 0 50 
Resistance per inch— ohms 000164 0:00284 | 0:0846 
Weight per inch—grammes .... 9-64 14:33 4-33 

At 6:6 amperes. 

Mean spherical candle-power.... 9680 737-0 2430 
Watts per candle-power ........ 0:341 0:430 | 1:35 
Amperes .................... | 6:6 6:6 6'6 
VVV 4095 487 501 

„/// AA E | 886-7 321:4 | 830-8 
Length of a.c inches (est.) .... 0:400 375 | 0180 
Life of negative--hours per іп. . ү 11 196 17 

: At 9°6 amperes. | 
Mean spherical candle- power. 11350. Fused 4850 
Watts per candle-power ........ | 0-330 excessively 0-986 
Amperesͤ ra Ез 9:6 _ With 96 
Volts ......... AE AN о аи 39-0 9:6 |. $00 
b mE 374-4 | amperes. | 480-0. 

: Length of arc - inches (est.) 0:875 - | 0190 


The results given were for the most part obtained with the positive 
carbon pencil placed at the top. The results with a positive copper 
pencil at the top were slightly, though not materially, lower in candle- 
power, and they have been averaged with the other results obtained. 
The positive copper pencil is evidently not consumed in the are 
when used in connection with the titanium pencils. There is a 


surface of the copper owing to its high temperature. 

The rutile pencil was further tested in & constant-potential arc 
lamp operating on a current of approximately 4:5 amperes. In this 
lamp the rutile pencil (C) was placed below and an ordinary carbon 
above, and the test made, first, with the carbon as a negative and 
then with it as a positive. Two sets of measurements were made, 
one at approximately 60 volts, and the other at 70 volts. The results 
are tabulated below :— | 

At 60 volte. 


Carbon upper - Carbon upper+ Rutile upper+ 
, Rutile lower— Rutile lower— Rutile lower— 


' 5440 
i 


Mean spherical c.p. .... 448-0 624:0 
Watts per candle-power.. 0:521 0:60 0:41 
Amperes ....... T 4:52 418 4:25 
C | 62:8 64:8 || £612 
Watts РТИ 233:9 270:9 260-1 
Length of arc, inches (e: t.) 0°75 0°75 0-70 
At 70 volts. 
Mean spherical c.p. А 469:0 ; 5900 1,015:0 
Watts per candle-power.. 0:663 | 0:56 | 0°30 
Amperes .............. 4°35 4:35 | 4-80 
Vols. 71:5 | 72:0 ! 70-0 
Watta essere od 311:0 | 3140 301-0 
f.ength of arc, inches (ез`.) 0:875 | 0:875 0°75 


The light distribution in the tests of the ferro-titanium, rutile and 
carbon pencils at 3°5 amperes and from 50 to 55 volts is shown in 
Fig. 1. The light distribution of the test of the rutile pencil in a con- 
stant potential lamp at 4°2 amperes and 70 volts is indicated by 


curve G of Fig. 2. 
TX? 
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Fic. 1.—DisTRIBUTION oF Luminous INTENSITY. 


All candle-power measurements were made on the are photometer 
designed by Prof. C. P. Matthews. The life of the pencils is com- 
puted from a burning test of from 14 to 2 hours, the pencils being 
first burned to shape and then weighed in a chemical balance before 
and after the test. 

For purposes of comparison, in Fig. 2 has been plotted a curve, F, 
taken from the report of Prof. Matthews, included in the report of 
the Committee on the Photometric Measurements of Arc Lights to 
the National Electric Light Association, May 20, 1902. This curve 
is the result of many measurements and represents the light distri- 
bution of the ordinary series enclosed arc lamp in common use in 
this country for street and interior illumination. The measure- 
ments were made on a constant current of 6:8 amperes, with 
70 volts at the arc, with an opalescent inner and a clear outer 
globe. The series enclosed arc lamp gives 303 mean spherical 
candle power at 476 watts or 1:57 watts per mean spherical candle- 
power. It burns approximately 100 hours for one trimming. 

The light produced by ferro-titanium and rutile (oxide of titaniam 
and magnetite) pencils is pure white as judged by the eye. The 
spectroscope shows the entire solar spectrum with especial brilliancy 
in the bright yellow portion and in the neighbouring light green and 
orange. The arc itself presents many peculiar characteristics and 
assumes different forms under different conditions. The normal 
arc with a positive copper or carbon pencil at the top and the 
ferro-titanium or rutile pencil below is approximately gin. in 
length at from 50 to 55 volts, and increases to jin. or f in. at 
70 volts. It is from ji in. to fin. in diameter and emanates from 
the titanium pencil. At the higher voltage the arc is unstable, and 
is easily broken. At from 50 to 55 volts the familiar sound of & 
“ hissing ” arc is produced. As the voltage and the length of the 
arc are increased this sound is diminished, and the only sound 
produced is similar to that of escaping steam, which, however, is 
not of an objectionable character. Under both of the above conditions 
of operation, the point of contact of the are with the upper and 
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lower pencils is constantly in motion, causing a flutter in the light 


emitted. This feature is largely eliminated with a long are. 


As already mentioned, when the titanium pencil is made the 
negative and placed at the bottom, at 70 volts the arc is from 2 in. 
jin. in diameter, and of an unusually 
white colour, slightly more light being produced at or near the 
surface of the electrodes owing to the concentration of the arc and 
The arc itself is clean-cut and 
well defined, and is a true arc and not a “ flaming” arc, as is generally 
understood by that term. The same results were obtained with 
either а copper or carbon positive. As the arc fluttered and shifted, 


to fin. long, and about 


the incandescence of the surfaces. 


C 28 


Fic. 2.— DISTRIBUTION oF ILLUMINATION. 


the apparent trend, with the gases and material carried by it, under 
normal operation, was from the negative to the upper positive pencils. 
Under the same conditions, but with the direction of the current 
reversed—that is, the lower titanium pencil made the positive—an 
arc of entirely different character was obtained. The diameter of 
the arc was increased from jin. to lin. or sin. At the same 
1 the length was also slightly increased, approximately to 
lin. The “flutter ” was absent, although the arc lazily shifted from 
one point to another. The direction of the are seemed still to be 


from the lower positive to the carbon or copper negative above, but 
possessed but very little illuminating power, 
reddish tinge. 


and had a decidedly 
Frequently, for short intervals, the arc became 


4 5 6 7 8 9 10 11 12 13 14 1.5 1.6 1.7 1.8 
Watts per Mean Spherical Candle Power. 


Fia. 83.—Erricigncy CURVES. 


suffused with the white light characteristic of titanium. On account 
of its steadiness, lack of *' fluttering ” and very large diameter and 
length, the arc presents many attractive features. 

By placing the titanium pencils on both sides of the arc and making 
the upper electrode positive, there was obtained a third type of arc 
having a distinctly different character. Though differing from either, 
it seemed to be practically a combination of the two above-men- 
tioned. The arc resembled an inverted cone, having ite apex on 
the lower pencil and its base on the upper pencil. Through the 
centre ran a core fairly representing the arc obtained in the first 
case mentioned above. Around it was a zone representing the 
second arc described, but of a diameter increased to possibly ү, in. 


or 8 in., and suffused with the white titanium incandescent gases. 
The arc as thus obtained was absolutely steady, with no “fluttering” 
or shifting. Both upper and lower pencils were fused at their 
surfaces, but, contrary to expectations, the molten material from 
the upper pencil did not on The light is softened somewhat by 
the presence of what might be called the negative arc, but possesses 
all the colour characteristics of the titanium arc. The measure- 
ments made of these three ares have shown that the candle-power 
efficiency at 70 volts is nearly doubled by placing a titanium pencil 
above as well as below. There is such an excess of incandescent 
vapour provided in this form of arc that apparently very promising 
results could be obtained with a longer are. 

An efficiency of 0-3 watt per mean spherical candle-power was 
obtained in thie test, and it seems entirely probable that this can be 
improved. Fig. 8 shows the watts per mean spherical candle-power 
obtained at 50 volts approximately, with | in. pencils, and at various 
current values. It is apparent from these curves that very little 
increase im efficiency results from an increase of current above 
6 amperes under the conditions observed in the test—namely, with 
$ in. pencils, and about 50 volts at the arc. | 

In Fig. 4 are plotted the results obtained at 60 and 70 volts with 
a rutile lower negative, and a positive electrode of carbon and rutile, 
respectively. Unfortunately, the number of observations were not 
sufficient to construct a reliable curve, but the di | indicates 
graphically the great increase in efficiency due to using а titanium 
positive as well as negative, and from the direction of the curves it 
indicates that an increased efficiency would be obtained at a higher 
voltage, especially in the case where the titanium is used for both 
positive and negative electrodes. 

The light produced by titanium pencils is agreeable to the eye and 

ure white in colour, and produces the entire spectrum, with especial 
оса, in the yellow zone. The luminous efficiency of titanium 
pencils is very high. At corresponding current values and voltages 
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0 1 2 8 4 5 6 
Watts per Mean Spherical Candle Power. 


Fia. 4.—EFFICIENOY OF RUTILE AND CARBON LAMPS. 


the energy consumption per mean spherical candle power is from 
one-third to one-fourth of that required by carbon electrodes. The 
light from the titanium arc, as shown by the distribution curves, is 
produced in about equal amounts above and below the horizontal. 
It will be necessary, therefore, to use a lamp with a reflector to 
obtain the best results of illumination. When operated under 
proper conditions the life of the titanium pencils is much greater 
per inch of material than carbons. The rutile pencil gives longer 
life than the ferro-titanium, and with the former there is no doubt 
that a pencil can be designed to give a life as long as that of the 
present enclosed arc lamp. A much longer life seems possible. 
The luminous efficiency of the ferro-titanium pencil is higher than 
the rutile, but the difference is so slight that the superior life of the 
rutile makes it more desirable. Very superior results are obtained 
by using titanium pencils in both electrodes. While objections to 
this might be revealed by further investigation, or an electrode of 
some other material might be found to give equally good results, 
this method of operation offers a promising field for investigation. 
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THE GENERAL ELECTRIC CO.'8 TELEPHONE 
AND BELL FACTORY. 


In response to an invitation by the General Electric Co. last 
week, we paid a visit to their works at Salford, a large part of 
which are devoted to the manufacture of bells, telephones and 
other telegraph instruments and material. Of tho 1,750 hands 
employed at these works no less than 1,100 are engaged in 
the making of these articles. Every class of bell and telephone 
is turned out at the works, from the cheap type of bell costing 
between one and two shillings to the highly-finished telephone 
sets which are being supplied to the Post Office for subscribers’ 
instruments. Telephone switchboards are also made at the 
works ; these are mostly of the smaller sizes, ranging from 
10 lines or less to 250 lines, but sections for 1,000 lines have 
been supplied. 


STAMPING MAGNETS FoR Desk TRLEPHONE SETS. 


The following interesting figures state the annual number of 
Instruments turned out at the works, averaged over the last 
three years :— 


Telephone apparatus ........................ ..... 32,500 
Electric bells : 

Electrical indicatorr s 17,800 
S CôÜéÜG5—O' ЛОГ Л um ООС 15,000 
Telegraphic apparatus ............................ 11,250 
Telephone annunciators and small switchboards ...... 510 
Large вутїїюоһроагав................................ 115 


Large as these figures are, the present year promises to show 
à much greater production than this, as the company is manu- 
facturing in greater quantities than ever before. 

Entering the factory, we were first conducted through the 
wood-working shop, at one end of which is the turnery, while 
at the other end the cabinet work is carried out. Almost 
every kind of timber is employed for one purpose or another. 
In the turnery a few special orders were being turned by hand, 
but the large majority of the machines were working semi- 
automatically. ood-stamping machines are also employed 
to a considerable extent. For the cabinet work machinery 
is also employed, almost everything being cut to gauge. 
Machine dove-tailing is used for the bell-covers and on the 
telephone sets. 


In the dipping, electro-plating and buffing shop, which was 
next visited, a batch of metal mouthpieces were going through, 
these being employed on the company's new type of domestic 
telephone. They are of the usual shape, but are stamped out 
of brass instead of being vulcanite or ebonite mouldings, and 
are nickel.plated when completed. There is a small smithy 
and a useful tool-making shop, in which the jigs, templates, 
saws, &c., used in the works, are made, and all the tools 
required for the presses, drop stamps, turret lathes and screw- 
making machines, as well as the special tools required for the 
wood-working machinery. In addition to this, repairs to the 
works plant are done in this shop. Near this is the 
brass foundry, which is in constant use. Here, among 
other miscellaneous parts, brass sleeves for telephone receivers 
were being cast. These are being employed in a particularly 
heavy and strong type of double-pole Bell receiver, which is 
constructed with a view to withstanding the roughest treat- 
ment. Although the brass handle displaces the vulcanite or 
ebonite one, it is covered with an ebonite sleeve, so that out- 
wardly the new type resembles the old until it is lifted, when 
the additional weight is at once apparent. 

As much of the metal work as possible is stamped out, and 
there is a well-equipped power press and drop stamp shop for 
the purpose, the tool room for which contains 2,200 sets of 
press tools. Back plates of vulcanised fibre, &c., are also 


Тсһхтха Brass SLERVES FOR New PATTERN TELEPHONE RECEIVERS. 


stamped out by the power presses. One of our illustrations 
shows a heavy machine stamping out the magnets which form 
the support of the familiar type of table telephone set so largely 
used by telephone subscribers. In a smaller hand-press shop 
above this, the lighter stampings are made, female labour 
being employed for this. The lacquering is also done by 
girls, and some of the lighter screw-cutting machines have 


.| female attendants or are worked by boys. The brass-finishing 


department is well equipped with drilling and tapping lathes, 
milling machines and other tools, and in the screw-making 
shops are a number of turret lathes of various sizes, Some of 
the screw-making machines are entirely automatic, but in the 
majority of cases they are only semi-automatic, and the screws 
pass through a separate machine for slotting. In one of the 
turret lathes, at the time of our visit, the brass sleeves for the 
new type of telephone transinitter, already referred to, were 
being turned out at a high rate of speed, the time taken 
between the insertion of the casting and the completion of the 
finished part being extremely small although several operations 
had to be done in the machine. We give an illustration of 
this machine. 

Great activity prevailed throughout the works, there being 
very few machines standing idle, and a certain proof that the 
works were busy was afforded in the various fitting-up shops, 
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where bells and instrumenta were being assembled by hundreds. 
One of our figures is from a photograph of the fitting-up shop 
for telephone transmitters and receivers. For the simpler and 
lighter work here, as well as in the coil-winding shop, and wood- 
polishing shop, female labour is employed. Wire-covering is 
also earried out at these works, one of the shops being equipped 
with several lapping and braiding machines. We illustrate 


— 


the new pattern domestic telephone set already alluded to 
there are 173 distinct parts. Each part undergoes several pro- 
cesses in manufacture, the total number of processes on one 
set being 635, and the number of these instruments being 
manufactured at the present time is 5,000. No less than 110 
of these parts are screws, so that for the batch of 5,000 instru- 
ments over half a million of screws are required. The whole 
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ASSEMBLING Коом FoR TELEPHONE TRANSMITTERS AND RECEIVERS. 


a line of braiding machines in this department. In the | of the screws used in the company’s telephones (with the 
coil-winding section, the number of coils turned out weekly exception of wood screws) are made at the works, the total 
averages 10,000. All of these are tested for insulation and number turned out being many millions annually. 


resistance several times before they finally leave the section, 


as well as being finally tested in the complete instrument. 


A Line or BnalibINd MACHINES IN 


The most interesting feature in telephone work from a 
manufacturing point of view is the varied number of materials 
employed, the large number of separate parts which have to be 
handled and the large number of manufacturing processes on 
those parte. Even in a comparatively simple instrument like 


The parts required for any order are collected in a special 


room in the stores, and in this room a record is kept showing 


gt T ** 
| H 


MA 


n 


= г 
' 

i 
— 


i it ut 
iz 


THE WIRE COVERING DEPARTMENT, 


tlie exact position of every part required for that order at any 
moment. No instrument, however small, leaves the works 
without being subjected to two tests, first by the foreman under 
whose charge the instrument is fitted up, and secondly by an 
entirely independent test department. 
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Another feature of this class of work is the constant change 
of standard patterns. The average number of new patterns of 
telephones and accessories turned out all the year round is four 
per week. 

The General Electric Co. first started making telephones in 
1888, and have extended the work year by year since. It has 
now been decided to use the whole of Peel Works as a telephone 
and telegraph factory as soon as new works can be built for the 
other work now being done there. 


(To be concluded.) 


ELECTRIC LIGHTING AT 8T. GEORGE'8 HALL. 


St. George's Hall, Langham Place, London, W., or, as it is 
now called, England's New Home of Mystery, is a great 
improvement on the old Egyptian Hall, where Messrs. 
Maskelyne and Cooke gave their famous exhibitions of “ magic " 
for so many years. It is larger, cleaner and much better 
lighted, the latter feature being specially noticeable. With the 
exception of the regulation “ police lights," which are supplied 
with gas, the entire lighting of the theatre is carried out 
electrically. "The result is particularly pleasing, and the atmo- 
sphere remains clean and comfortable throughout the perform- 
ance. For such an entertainment as that which Mr. J. N. 
Maskelyne provides at his new “home ” electric lighting of the 
stage is absolutely essential—by no other method could the 
extraordinary effects which he produces be obtained. The 
scheme of lighting in the auditorium is both pleasing and 
effective, two large electroliers being suspended from the roof 
in addition to the usual balcony lighting. As is customary, 
alternate fittings are wired on separate supply circuits, so that 
in the event of either failing there is still more than sufficient 
light to illuminate the building efficiently. In the very 
unlikely event of both supplies failing, there are, of course, 
the “Police” lights by means of which the audience could 
see their way out of the building without the slightest 
difficulty. 

Electrical energy is supplied by the Metropolitan Electric 
Supply Co. One set of mains, carrying alternating current, 
comes from Sardinia-street, and the other, carrying continuous 
current, comes from the new Fisher-street sub-station, which 
is supplied from Willesden at 10,000 volts two-phase. Con- 
centric three-wire services are brought into the building and 
terminate in iron switch-fuse-boxes, after passing through the 
meters. These boxes are of somewhat unusual design, the 
fuses being securely fastened to the lid, which is hinged at 
the bottom. The clips are mounted on a slate base within the 
box, the three poles being separated by insulating partitions. 
Thus, should it be necessary to disconnect the entire installa- 
tion from the mains, the mere fact of opening the boxes 
achieves this purpose. Moreover, it is impossible to replace a 
tuse on a faulty circuit, as the box, and therefore the switches, 
must be open at the time. In addition, however, to these 
boxes there are the usual consumers’ main fuses and switches. 

The stage switchboard, which controls all the stage lighting 
and a portion of that in the auditorium, is a substantial slate 
construction fixed on a platform about 12 ft. from the stage 
just above the prompt corner. At one end and at right angles 
to it is the board which controls the stage arcs. These boards 
were manufactured by Messrs. Ernest F. Moy and the Sun 
Electrical Co., under the direction of Mr. Edward Morehen. 
At one end of the main board are the main switches, of knife- 
blade pattern with carbon break, by means of which the stage 
can be plunged into total darkness at will. There are, how- 
ever, a few tumbler switches independent of these, so that 
certain lamps may be left on if necessary. At the bottom of 
the board is a row of 18 master switches, and vertically above 
these are three rows of circuit switches, 13 in a row, for con- 
trolling the three different-coloured lights which are employed. 
Thus it is possible to switch on or off separately any circuit of 
any particular colour of lamp, or the master switch may be 
operated, thus lighting or extinguishing all three colours at the 
same time. The pilot lamps, for indicating the condition of 
each circuit, are situated above the switches. Vertically above 


these again are the fuses, the bottom row corresponding to the 
master switches, and the three upper rows to the three rows of 
colour switches. 

At one end of the stage switchboard platform is the dimmer 
gear, the dimmers themselves being placed in a small room 
immediately below the platform. In place of the usual tracker 
wires as used in connection with liquid dimmers, vertical rods, 
worked with bevel gear by means of small wheels on the 
platform, are employed. The dimmers are of a somewhat 
unusual pattern, and we believe that this is the first occasion 
on which they have been installed in this country. They were 
fully described in The Electrician, Vol. LIV., p. 131, and are 
known as the Wirt type, being supplied by Messrs. J. Defries 
& Sons. There is no liquid in connection with them, and the 
resistance material consists of a long metallic strip wound in 
a spool, adjacent layers being insulated by mica, We were 
enabled to observe that the effect of these dimmers on the 
lamps is a very gradual one, there being an entire absence of 
flickering or jerkiness. Altogether there are 28 dimmers, and 
each is EORUM of dealing with 76 60-watt lamps. In addition 
to the master and circuit switches on the main board, there are 
also eight independent cireuitswitches for part of the auditorium 
lighting and for certain “ effect” lights on the stage. On the 
arc-lamp board there are 10 circuits for supplying hand-fed 
arcs on the stage, this being a three-wire board with the arcs 
balanced on the two sides as nearly as possible. The arc-lamp 
resistances are situated in the dimmer room. | 

Sub-circuit fuses are of the Mordey pattern, and are housed 
in asbestos-lined cast-iron boxes, the asbestos lining having 
been insisted upon by the London County Council. Each 
fuse carries four lamps, so that the effect of a fuse blowing is 
practically inappreciable. 

A feature of unusual interest is the lightning gear, which 
consists of two stout carbon rods mounted in wooden handles 
and connected to a wall plug by a thick piece of flexible cable. 
This device takes a very large amount of current, but the 
demand is fortunately of only momentary duration. Suffice 
it to say that the needle of an ammeter graduated up to 150 
goes off the scale when lightning is being manufactured. 
Leaving the “lightning machine” out of consideration, the 
total current required for stage purposes is about 200 amperes 
at 200 volts. All wiring is carried out in screwed steel con- 
duit manufactured by the Conduit & Insulation Co. An 
чш system of signalling is employed for conveying 
orders to different parts of the house. In the prompt corner 
are a number of tumbler switches and lamps of three colours : 
red, green and white. These are in series with similar lamps 
in the flies, beneath the stage and wherever necessary. A 
white lamp alight signifies “stand by," a green“ go and a 
red “stop.” Thus the stage hand receives his instructions 
noiselessly and instantaneously, the latter condition being 
specially desirable. Electric bells are employed for calling the 
artistes in their dressing rooms and for other purposes, all the 
bell wiring being carried in Simplex split conduit. 

The effect of the stage lighting from the front of the house 
is extremely good, the illumination being very even and the 
total absence of shadow is particularly noticeable. This happy 
result has been secured by an arrangement of lighting devised 
by Mr. Maskelyne. Instead of the ordinary method of float, 
hangers and battens, the entire proscenium opening is lined 
with electric lamps. These are, of course, not seen by the 
audience, but the effect is precisely the same as if lamps were 
concealed all round the frame of a picture. Battens are used 
as well, but these play only a subsidiary part. 

Like the lighting, the performance is excellent in every 
respect. The associations which have clung to the Egyptian 
Hall for so many years seem to have accompanied Mr. 
Maskelyne to St. George's Hall, for there is still the weird air 
of mystery about the things done there that pervaded the old 
Piccadilly house and brought fame to its proprietor. 

We have to express our indebtedness to Messrs. Maskelyne, 
père et fils, for their kindness in giving us facilities to obtain 
the information necessary for this article, and to Mr. Edward 
Morehen, under whose direction the entire electrical work was 
carried out, for conducting us over the theatre and pointing out 
the various features of interest. 
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FITTINGS.* 


BY HAROLD WATSON, 


Looking over the various contrivances invented to hold artificial 
light, one remarks that for all types, such as oil lamp, candle, or gas, 
necessitating combustion, there are factors common to all, in that 
the contrivance must be so arranged to permit ingress of fresh air 
and egress of foul air, and that the wick or burner must occupy the 
same position relative to the light. Consequently from the time 
when man first found & mechanical substitute for the hand as a light 
holder to be a good thing down to within very recent times, 
ingenuity was exercised in one direction so far as main principles 
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a remark to the effect that Art had very little to do with it, and that 
it was usually the output of what is called the trade designer. This, 
however, is not quite a fair statement of the case. Following the 
repeal of the tax on brass wares exported trom this country, and 
during the subsequent period, all manufacturing industries were 
vigorously developed, and for economy in manufacture all hand 
processes that could be were superseded by mechanical processes. 
It was found that with the assistance of the steam engine metal 
could be rolled, cut, pressed, spun and treated generally in a manner, 
and at a low cost, that had not hitherto been thought possible. 
Naturally, then, restraint was removed, ornaments were freely 
used, and very great art was shown and considerable sums spent 
in the design of these ornaments, so that they could be turned out 
as far as possible by machinery. An examination of the details of 
any gas fitting of the period, of average quality, will prove this 
beyond question. 

Up till about 1845 or so, however, designs of makers in this 
country were mostly based upon copies of the antique forms as 
illustrated in one or two books of prints, or upon the examples which 
were imported from the Continent for copying purposes. Makers 
did not then employ designers of their own, and frequently enlisted 
the services of the local drawing-master when anything out of the 
usual was required. But the influence of the Art Journal, which 
commenced in 1839, was a power in broadening the scope of designers. 

The first impulse of the designer called upon to produce a fitting 
for the electric light was, of course, to ransack his stores for those 
patterns which would look as well, with least alteration, and having 
the attached electric lamp pointing downwards, as they did in a gas 
fitting having the burner pointing upwards. It is interesting to look 
over & book which contains records of designs, and note how this 
tendency was modified as the use of electric light widened, and it 
became quite evident to designers and manufacturers that the stock 


were concerned. Substitute a gas burner for the oil wick, or attach patterns would not serve indefinitely, and that something more was 
one to a candlestick—in each case accompanying it with the neces- , required to meet the new conditions. The struggle between the 


sary piping—and the lamp or candlestick, to be efficient, must still 
be used practiea!ly as it originally had to be used. 


instincts of the artist and the man of vested interests must have 
been a particularly severe one at this time. Sketch A shows a 


When one considers the periods of time during which improve- fairly good example of the gasalier of elegant design ” reappearing 


ments in apparatus used for artificial lighting were developed, it is 
found that in the earlier times progress was not rapid in directions 
which now seem obvious. Though the ancient Greeks improved and 


refined to the point of perfection the form of the vessel used for an oil . 


lamp, in so far as improving the lighting arrangements wereconcerned 
—that is, towards making the lamp a comfortable article for domestic 
use—they effected practically nothing, for their lamps must never- 
theless have been disagreeable and very о articles. Tallow 
candles, again, were in domestic use a considerable period before the 
dise form of candle holder, with pricket on which the candle was 
pushed, began to disappear and be replaced by the socket form. Also 
though gas-light was commonly used in London early in thenineteenth 
century, it was not till near the close of that century that the incan- 
descent gas burner came into common use. It should not, therefore, 
be surprising if, after centuries of usage of apparatus in which 
certain dominant factors must be common and improvements made 
comparatively slow progress, all the changes and improvements 
made possible by the discovery of the electric lamp be not at once 
fully realised. 
It seems to be the correct thing for people nowadays to dismiss 
the gas-fittings work of this country in the nineteenth century with 


* Abstract of a Paper read before the Glasgow Local Section of the 
Institution of Electrical Engineers, April 11th. 


in а maker's catalogue as an “electrolier.” In passing we may 
note the catalogue number, 2,1928, as suggestive in a very youthful 
industry. 

A cert amount of want of confidence in the new light appears 
in these early designs. The majority of them have gas attachments 
seemingly intended to serve as a “stand-by” or a superfluity, 
according as the feelings or circumstances of customers were 
expected to incline their minds to optimism or the reverse. These 
fittings, however, may be said to belong to the “ Transition period,” 
and retained many of the features of the gas-fitting. Radical 
changes in design were sure to suggest themselves as soon as 
designers became familiar with the incandescent lamp For here 
was an egg-shell thing, transparent; a light that could be placed in 
hitherto undreamt-of positions, and having the additional fascination 
of a cord as conductor, thin, flexible and in every way a thousand 
times more adaptable than the most flexible of gas-pipes. 


Reaction may be said to have been established then, and the 
making of the electric fitting as an electric fitting per se to have 
been inaugurated. One of the earliest results of this reaction, and 
obviously the first to suggest itself to designers, was the introduc- 
tion of light-hammered or stamped foliage and tlower work directly 
copied from the natural forms. "These were used to trail down the 
cords of pendants or to form the support of & bracket light. In 
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bunch form they served as electroliers, and roses and lilies, passion 
flowers, convolvuli and all sorts of flowers appeared as decorations, 


| designs, at any rate, possessed qualities calculated to impress pur- 


chasers with the feeling that they were getting good value in quantity 


the electric lamp in most cases occupying the centre of the bloom ; as well as in ** Art" for their money. 


or being suspended from the end of a stem. 
be the chief desideratum, and consequently the extreme of effect in 
“ stringiness " was arrived at. A few of them are shown on sketches 
C, C, and Cz. It is quite evident that, though these designs offered 
a complete change from the older forms, they certainly did not in 
all cases make for simplicity. 
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“ Lightness ” came to 


another influence was at work upon totally dissimilar lines. 
of line alone, as apart from attached ornament, was, in most cases, 


About this time, however, and when brass finishers and black. 
smiths were turning out scrolls, spirals, &c., in tremendous dieci 
eauty 


not one of the qualities of the florid productions which then “ took 
the market" Many designers must have been conscious of this, 
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Contemporaneously with them, there was a revival of the use of 
light wrought-iron work, and in a very short space of time scrolls 
and spirals and various other ''twirly " things flooded the manu- 
facturers’ design books. Sketches D, and D,, &c., illustrate some 
of the characteristics of this class of design. They were fairly easy 
to produce, and history repeated itself in that makers used the 
scrolls and spirals in very much the same way that the gasalier 
makers used castings from their miscellaneous patterns. "These 


and it was only necessary that notable success should be obtained 
by any one maker who put this knowledge into practice to turn the 
attention of others in the same direction. 

The style of sketches E, E, Ez, &c., will at once suggest the name 
of the designer and maker who originated them, and through whose 


courtesy the author is permitted to reproduce them here. It is 
questionable if the boldness of the departure from former practice 
which they then constituted can even yet be fully appreciated. In 
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these designs great care was evidently given to the modelling of the 
cast metal arms and other parts of the fittings, to the simplicity 
and broadness of treatment of the sheet-metal surface in foliage and 
leaf work, and to brilliance and novelty of finish. | 

It would undoubtedly be very interesting to trace the develop- 
ment further, but owing to the rapidity with which changes were made, 
and to the increase in the number of those operating in the field, it 
would be a work of considerable intricacy. In the time at the author's 
disposal it would tend to degenerate into the showing of a rapid 
succession of illustrations from various makers’ catalogues and 
record books. For the same reason, the tremendous energy of the 
glass makers in successfully coping with the demands made upon 
them for novelty, and the renaissance of cut crystal work, though 
each worthy of study, may only be referred to now. ; 

One other feature, at least, however, deserves some remark. Sketch 
“ G” illustrates a type of metal section which was first used to an 
appreciable extent 1n hand-wrought work, the metal strips being cut 
out of the sheet and hammered up. The lines of these fittings 
could be made simple and good, the sections permitting free treat- 
ment, as well as affording convenient channels for the wires to be 
laid in. Within more recent years this feature has been as pro- 
nounced as almost any other in designs of electric fittings. 

Having looked thus briefly at some of the factors in the evolution 
of the design of electric fittings, we may go on to consider some of 
the conditions which designers and manufacturers have to fulfil. 
Generally, the simplest method to follow in all cases, and the one 
perhaps most frequggtly adopted, is to select from makers’ cata- 
logues the designs co¥jsidered to be most in keeping with the style 
of the building to be lighted. Work can be carried out expeditiously 
by this method, when it has heen found by experience to which 
styles the capacities of the various makers are best suited. Some 
manufacturers -consequently lay .themselves out to meet such 
demand, and the resulting illustrated catalogues are worthy of 
all admiration, and undoubtedly the spread of the use of electric 
light has been. materially advanced through their agency. If, 
however, all work were to be carried out in this way, the whole 
duty. of makers would be-resolved into designing and making fittings 
mainly on chance of sale, and subject to competition with others 
working on precisely.similar lines. A large amount of this is, of 
course, necessary, but owing to the first cost of designs, patterns, 
&c., and the natural tendency to repeat those which are considered 
good and for the time novel, the result has too often been the 
creation of what in other industries are called Fashions." 

As a corrective, in addition to the present-day high-class periodicals, 
the successors to the Art Journal, Art Union, &c., of earlier days, 
another influence has within the past few years made itself felt in 
the training of public taste in matters pertaining to industrial art. 
Each city now possesses, or aims at possessing, a school of art, in 
which the teaching of sound design and craft work in metals occu- 
pies an important place in the curriculum. The results of this 
teaching cannot, of course, be uniformly of the highest quality, nor 
can they as yet be accurately gauged. But that they have an 
increasingly important influence on the public’s acceptance of design 
in electric fittings there can be no doubt. 

In the case of new buildings, architects are not contented with 
stock designs for electric fittings any more than they would be with 

hem for the carved stone or other ornaments. A competent archi- 
tect may be identified as plainly by his buildings as a painter can 
be by his paintings, and consequently is not satisfied with anything 
in these buildings unless it be conceived in the same spirit as the 
other details. The manufacture of electric fittings under such direc- 
tion is undoubtedly industrial art in one of its highest forms. 

One practical difficulty, apart from the peculiarly commercial one 
that schedules do not always contain sufficient pecuniary allowances 
to meet the creative demands, is in the scaling of fittings to suit the 
sizes of the various apartments. The usual method of, working from 
a drawing in flat elevation of an electrolier of size which appears 


.correct on the small scale sectional view of a hall or room often 


results in the fittings being made too large. Unless to those who 
have had a good deal of practical experience, & sphere, cylinder or 
hoop is much larger than it appears from its plain elevation to be. 
Want of consideration of this seems to the author to be the cause for 
the gas and other fittings in some publie buildings being unneces- 
sarily large. For fittings of importance, consequently, it is advisable 
to fix up temporarily & wooden or cardboard template from which the 
oe can be gauged sufficiently accurately. Such a template 
is also very useful in determining the proper allowance to be made 
for foreshortening. Many fittings, the designs of which look well 
upon paper, seem to become dumpy when in position, owing to 
want of this necessary allowance. 

The design of fittings for an old building, particularly a dwelling- 
house which is 5 inhabited, is perhaps as interesting a branch of 
work as any other. In cases where the furnishings and decorations 
of the rooms are markedly characteristic of any peculiar style or 
period—and it should be part of the necessary qualifications of even 
a dealer in fittings to be able to discriminate to a certain extent— 
then obviously the features of that style or period may with 
advantage be introduced in the design of the electric fittings. 


During the earlier days, when designers were seeking to find a 
proper setting for the then new and wonderful light, there was a 
steady business carried on in the manufacture of candle, &c., fittings, 
fitted with electric lamps. These were rigid copies of old models, 
and yet quite satisfactory in themselves and in their surroundings. 
This business is still carried on, and will continue to be carried on, 
because the models are good. Fittings produced thus, however, are 
not really any better from one point of view than the altered 
gasalier referred to in the earlier part of this Paper. They are not 
at the present time original, and the credit for their utility really 
lies in the adaptability of the electric light. 

The design of an electric fitting should be in accordance with the 
designer's conception of what its effect wil be when it is placed 
among its normal surroundings. If, then, a room be decorated and 
furnished in Louis XVI., Adam or in any other more or 
less marked style, there is scope for the designer to preserve the 
"unities" and still show as result an electric fitting and not a 
candle fitting obviously adapted. Periods," however, did not begin 
or end suddenly, so that considerable study is necessary to enable 
one to identify those details which mark matured style, or transition, 
or indicate free treatment at the hands of a former designer. 

At the present time, owing to the range of inquiries, the capacities 
of designers are often considerably and unnecessarily strained in 
the effort to keep pace with current requirements. For many 
buildings, such as churches, halls, &c., the employment of an artist 
capable of preparing detail drawings of required style, which would 
first of all be approved by whoever had charge of the decoration 
scheme before they were issued to makers for tender, would at any 
rate prevent some waste of energy. Competition, unless in such a 
case as the question of suitability of one maker's stock design against 
that of another, is difficult to regulate properly 5 per- 
fection to which show drawings of poor fittings can be brought. 

The “ free-lance,” of course, among the makers of fittings is the 
worker in sheet metals, and specialising might not be so desirable 
did sheet-metal work fulfil all requirements, which it undoubtedly 
does not. It would, therefore, seem reasonable to expect that makers 
may before long confine their attentions to certain types or styles, 
and specialise in them, so as to ensure novelty in form and correct- 
ness of detail. 

The author is only too conscious of the many other points which 
might have been touched upon—“ Faults,” Ship Fittings, 
“ Details of Construction,” and last, but not least, The New Art.“ 
It seemed best to him, however, in a short Paper such as this, to 
deal with those parts of his subject which he thought would be 
cap&ble of most general treaument, the evolution of design and some 
of the conditions which affect the design of electric fittings. 

It was remarked earlier that finality has by no means been 
achieved, and one particular which goes to prove this is the 
intimacy with which the electric light may be treated. Gas fittings 
were nuisances unless situated at a certain distance from the points 
to be lighted, hence the general adoption of the gasalier type. But 
the electric light may be brought almost into personal contact with 
its user, and to gain all the benefits from this quality entirely new 
types of fittings may yet have to be invented. One successful 
application is found in the portablelight. The present stage of pro- 
gress may aptly be called that of the renaissance of the hand 
candlestick. Compare, however, the lighting power of the candle 
with that of the electric lamp, and it will be seen that in the designs 
of portable fittings more than mere imitation is required. 

Again, although from use and wont the eye is pleased with a bril- 
liant cluster of lights in the centre of & drawing room or recreation 
room, diffused lighting from lamps not actually seen, in combina- 
tion with recessed lights carefully “ placed," ought to, and probably 
shall, receive considerably more general attention in the future. It 
is possible, also that they may then be considered as marking a 
higher state of civilisation. 


TELEPHONE TRAFFIC.* 


BY HERBERT LAWS WEBB. 


If in & telephone system, where hundreds of thousands, some-. 
times even millions, of operations are performed daily, we make 
any one of those oft-repeated operations more accurate or more 
rapid, the whole system feels the effect. The gain of a second, or 
of a fraction of a second, on an operation many times repeated each 
day has, in a large telephone system, a cash value running into 
handsome figures. The old apparatus was relatively slow in work- 
ing for a variety of reasons: the distance between the signals and 
the jacks and plugs imposed a certain strain on the operator's 
attention and memory, the replacement of signals occupied time, 
and the lack of definiteness of some of the signals and the total 
absence of some essential signals necessitated & certain amount of 

* Abstract of a Paper read last night before the Institution of Electrical 
Engineers. 
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supervision of each connection by one or more operators to ensure 
a reasonably accurate and satisfactory service. | 
In the standard apparatus of to-day all these conditions have been 
changed. The use d lamp signals enables many things to be done 
which were impossible before. The prime advantages of lamp 
signals are that they are extremely compact, they have no working 
parts, and therefore may be placed in any position, vertical, hori- 
zontal, or at an angle ; they are automatic in aetion or UE 
since the signal disappears immediately the current is cut off; and, 
finally, they give a much more positive and assertive signal than 
any form of indicator. These various qualities enable several radical 
improvements to be made. The signals are placed immediately 
adjacent to the jacks or cords they control, which, in large switch- 
boards, is impossible with electromagnetic indicators ; the linelam 
is immediately above or below its corresponding answering jac 
and the supervisory lamps are in line with the connecting cords and 
close to them. With this arrangement the operator loses no time 
and has to exert no brain power in tracing the relation between the 
signal and its corresponding jack or cord. The difference in effect 
between the modern arrangement of directly associating the signals 
with their corresponding jacks and cords and the old arrangement 
of placing the signals in a separate part of the board from that occu- 
ied by the jacks and cords is something akin to the difference 
tween a telegram in plain language and one in code. In the one 
case the meaning of the signal flashes instantly to the brain of the 
operator, and in the other case a certain effort, and a certain 
interval of time, are required for translating the meaning of the 
signal. The automatic working of lamp signals is of much wider 
range than that of electromagnetic signals. We had self-effacing, 
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or automatically restored, indicators before lamp signals were intro- 
duced. But the self-restoring indicator had but two positions—only 
two words in its vocabulary, so to speak. The lamp signal has 
several : it may be alight or out, corresponding to the down and up 
positions of the indicator, but it may also flash, and it may be made 
to flash at different rates of speed, easily recognisable. Therefore, 
apart altogether from the fact that it is much more easy to apply to 
lamps distinctive marks indicating different classes of service than 
it is to apply such marks to indicators, the lamp signal is able to | 
. convey a greater number of meanings as a working signal than an 
indicator. Finally, the more assertive and positive signal given by 
a lamp as compared with an indicator is due to a simple physical 
fact —the great sensitiveness of the eye to light. The glowing of a 
lamp signal instantly attracts attention, no matter at what angle the | 
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tion in excess of the time actually required for the operation of the 
connection. In the modern switchboard the exact condition of the 
two subscribers’ lines connected is shown by the state of the two 
supervisory lamps associated with the connecting cords. By the 
automatic working of these two signals the operator knows when 
the called subscriber answers ; she knows when one subscriber hangs 
up and the other does not; she knows if either subscriber wants her 
to come in on the line, and finally she knows when the two have 
hung up. The operator sees these various conditions of the line by 
the action of the two lamps, and she requires to do no direct super- 
vision. If either subscriber desires to attract her attention he 
flashes one of the supervisory lamps, by 


and down, and it is only on this sign 
the circuit. 

In the working of junction lines—a branch of the operating which 
is of the highest importance in large systems, since the greater pro- 

ortion of the traffic passes over the junctions—great improvements 

ave been effected by modern apparatus and methods. The use of 
lamp signals affords what was lacking before, a positive disconnec- 
tion signal at the incoming end of the junction. The absence of 
such a signal was formerly responsible for many operating errors 
and for much extra work and waste of time. The existence of the 
supervisory lamp on the cord at the answering position enables the 
incoming junction operator to signal back automatically to the 
answering operator if the line wanted is engaged or out of order. 

In the accompanying diagrams the average time occupied in the 
various steps of a connection between one direct line and another is 
shown for magneto working and for working with modern standard 
equipment. The explanation of the diagrams is as follows: 

Zero being the роп at which the subscriber rings or 
takes his telephone off the hook, A is the point at which the opera- 
tor has plugged in and answered, B the point at which she has 
taken and repeated the number, C the point at which she has 
tested the line wanted, plugged in and started to ring, and D the 
point at which tho called subscriber answers. From D to E is tho 


moving his switch-hook up 
that the operator goes into 


| conversation, which is not shown on the diagrams, and F indicates 


the point at which the lines are disconnected after the end of 
the conversation at E. It will be seen that the total time spent 
' in operating a local connection with magneto working was 
14°77 seconds from the beginning of the call to the moment 
when the operator began to ring the 
called subscriber, and 17:1 seconds 


B from the end of the conversation to 

er: att é ĩx]ꝙ—15e ⁰u — the moment when the operator dis. 
connected the two cords. In the 

diagrams relating to junction calls, the 

step B-C includes the time occupied 

"d by the answering operator in speaking 

паман NUT by call wire to {Ше junction operator 


and getting from her assignment of 

& junction and in plugging into the 
junction, and the time oocupied by the junction operator in 
testing the line called for, plugging in and starting to ring; 
during the step B-C on junction connections work is being done 
F by the two operators at either end of the junction 
ine. 

There are several noticeable points in these diagrams. I should 
say, first of ali, that the times given are the averages of many 
thousands of stop-watch observations made by trained observers 
with special ob SEES appliances attached to the lines under 
observation, and the figures indicate with great accuracy the actual 
average service received by the public. The service observed is 
that of New York City, where the working was at one time 
uniformly magneto, though with various types of equipment at 
different central offices, and is now, and has been for the past three 
years, uniformly relay or common battery, with practically identical 
equipment at all central offices. | 

Taking the magneto service, the average time of disconnection, 
17 1 seconds, seems long. The explanation is that on many occa- 
sions no disconnection signal was received by the operator, either 
because the subscribers failed to ring off” or because the signal 
failed to work. In such cases the operator would only learn that 
conversation had actually finished by supervision —listening-in. 

A curious feature of the service with magneto working is the 


lamp may be relative to the eye, and in many cases the lamp is seen much longer time taken to complete junction connections, and the 
instantaneously where a fallen drop would be unnoticed for several diagrams show that the called subscriber's answer was apparently 
seconds. The lamp is seen out of the corner of the eye, so to speak, | 18 seconds slower on junction than on local connections. As a 


whereas an indicator must be more directly in the range of vision. 
Perhaps the most striking improvement in operating resulting | 
from the use of lamp signals and the supply of energy from a 
central source is automatic supervision. In the older systems 
of working, it was necessary that the operator should give each 
connection & certain amount of supervision. This supervision was 
directed to ascertaining that the two subscribers had got together all 
right, and later, in the many cases where the disconnection signal 
was not given, of ош whether the subscribers had finished 
talking and the lines could -be disconnected. This supervision 
demanded a certain amount of the operator's time on each connec. ' 


| matter of fact, the diagrams do the called subscriber a slight 


injustice ; he really answers the call somewhat more quickly than 
the diagrams show. The explanation is that the operations on each 
connection are not strictly consecutive, as an operator usually deals 
with several connections at once, This results in breaking the strict 
continuity of the operations on a given connection; there occur 
short gaps in the train of operations on each connection, during 
which intervals operations on other connections are being per- 
formed. For the sake of clearness I have not attempted to illus- 
trate this interweaving of operations, but have shown the various 
steps as if they were performed always consecutively. The natural 


E 
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tendency of operators is to complete local connections first; this | junctions, so great has been the increase in the amount of junction 
ары Ау t Е P di we i ое 1 rta Fig 6 the diagrains illustrate the total time that the plant is 
makes the ime of operating and apparent time of subs 8 . 
answer longer on неа Connections: e employed in the 5 of the connection, the time that 
The really striking features of the diagrams, however, are the the plant is in use from the call to the second subscriber's answer, 
great improvements in efficiency resulting from unifurm relay work- an же т 5 conversation m the 5 It will 
ing. It is seen that the local connection is operated in 8:55 seconds, seen that on the local connection the operating period on each 
as against 14°77 seconds, and the junction connection in 10.92 | connection has been reduced from 56-45 seconds to 33°47 seconds, 
Seer ee ipo EE e ELIT ET 
is reduced from 17:1 seconds to 3:08 seconds, a substan an C . | , , | 
‘important gain due entirely to the use of double supervisory | for the conversation, the result of shortening the time during which 


signals. the plant is tied up on each connection by 40 seconds is an increase 
To show more clearly the gain in efficiency of operating with | of 25 per cent. in the traflic-carrying capacity of the junction plant. 
modern apparatus I have plotted,in Figs. 5 and 6, the total time The gain in efficiency of the telephone connection would be much 
occupied in operating each class of connection under magneto and | less than it is if the introduction of accurate and automatic appa- 
relay working, including supervision and allowing five seconds for | ratus had not been accompanied by the adoption of systematic 
ringing, but eliminating the called subscriber's delay in answering, | methods of instructing and training operators, of supervising their 
and, of course, the conversation. It is seen that the time spent in Work and of continuously observing and testing the service. The 
operating the average connection with standard apparatus is just a | preliminary training of operators is a most important point in a 
third of the time occupied with magneto apparatus; in junction large and complicated system. In the old days, with a variety of 
connections the gain is even greater, the time spent in operating | types of equipment in use in the different exchanges. it was imprac- 
the average connection with standard apparatus being less than a | ticable to establish a really effective training school. To-day, with 
quarter the average time with magneto apparatus. uniform equipment in all exchanges, a training school where the 
These figures indicate that with the apparatus ot to-day the | embryo operator learns her work by the practical manipulation of 
operator should be able to do from three to four times the amount the same appliances as she will handle in the regular exchange is & 
of useful work—that is, handle from three to four times the number | Most natural institution. At such a training school more progress is 
made in a month in turning out an eflicient operator than was 

formerly made in three months by the method of letting learners 


0 _ Seconds 10 30 30 40 50 во listen-in at a working position and gradually pick up the work by 
8 5 experiment. 

——— i.  ——— —— Magneto System. The constant observation of the traffic is the measure which has 
5 55 contributed most to the effective use of modern apparatus, and to the 
|1665 Seconds} “Relay System. attainment of a high standard of efficiency and accuracy in the 


operation of a large daily volume of telephone traffic. It is only by 
making continuous tests on a certain proportion of the 


о C aS Р Junction Connection daily traffic, noting not only the time of every step, but 

— — — — Magneto System. the method and manner of conducting every part of the 

O „весы F. Junction Connection operation, that suflicient information сап be gained of 

2202] Relay System. operations involving so much detail to enable defective 

Fic. 5.— Total Operating Time per Connection, including supervision and Ringing. methods of operating to be eliminated or checked, and 
Junctions in Relay System have Automatic Ringing. suggestions to be evolved tending to & general increase of 

А efficiency. Some idea of the complexity of telephone 

— 10 20 30 - Е — во 2 $ trafic may be had from the fact that the form for record- 
- C ing these service observations contains 42 columns, each 
t — "nó — — — і Magnoto System | with its appropriate heading. An entry in each of these 


T Local Connection 
О TI ANNE Relay System. 


columns would not be made for a single call, but the test 
of one connection might require notes in a fair proportion 
of the columns, and even if but very few 
entries are made, each test or series of 


E F Junction Connection bservations contributes its quota of in- 
79-55 Seconds х = . . 

L— MÀ Magoto System formation relative to the 9 the 

е) m HEUS Junction Connection accuracy, and the general efficiency of the 

Relay System. service. To set all these observations out 

Ето. 6.— Total Time Plant is in use per Connection, exclusive of Conversation. on а diagram would hardly be interest. 


ing, and I will only say that the obser- 
vations give the time, in seconds and 
of calls in a day—that she was able to cope with 10 or 12 years ago. | fifts, of every step of the connection; the result of every con- 
It is impossible to give quantitative results of any exactitude, for a | nection, whether effective or ineffective, and if ineffective from 
variety of 5 The nature of the a call itself varies n n: 55 don't 5 cut-off, wrong number, sub- 
different places; in some places there is hardly any junction work | scriber left instrument, &c.— the mistakes and omissions of the 
and the business is nearly all flat rate, making the average connec- operator or the subscriber, for even telephone subscribers are known 
tion a very simple operation, while in other places there is much | sometimes to make mistakes — and in short, every ordinary vicissi- 
junction work, and a large proportion of the traffic consists of mes- | tude that the telephone connection is subject to. 
sage rate calls, party line calls, call-office calls, and suburban and | 
long-distance calls, which all have their quota of complication and 
extra work, Moreover, with the great increase in the use of the 
telephone during the past 10 years there has arisen a corresponding 
increase in the fluctuation of the traffic—the busy hour is busier, А ; 
the sudden rushes are more frequent and more accentuated —and it Royal Institution. —At a general monthly meeting on Mon- 
pq tI Lee ил Ос os eei E 
aiton luo in large лош Sree А ere ye Sanderson, G.C.B,, for his donation of £5. 55. 9 thé fund for 
For all these reasons it is impossible to establish exact comparisons | the Promotion of Experimental Research at Low Tempera- 
„ А а, ewes . а tures, and to Mrs. Barton for her present of а porni of Dr. 
| y 5 y TE pl : 0 . се Ер „ 218 Thomas Young. It was announced that the President (the 
jc! ee cue alco Northumberland) had nominated the following Vice- 
under my notice, illustrating a very substantial gain in econoiny, Presiden far tl À Sir William de W. Abnev 
may be mentioned; it is an exchange which formerly contained a | {residents for the ensuing year :—sir William de W. Abney, 
magneto equipment for 5,200 lines. The present switchboard equip- | K.C.B., Mr. Shelford Bidwell, the Right Hon. Lord Alverstone, 
ment of standard apparatus is contained in a room of exactly the | G.C.M.G., Dr. Ludwig Mond, the Right Hon. the Earl of 
ETEN 19000 p V- it — and has a capa- | Rosse, K. P., Sir Thomas H. Sanderson, G. C. B., Sir James 
рери I sa 5 1 Fo RS 2 о i Crichton-Browne (treasurer), and Sir William Crookes (honorary 
ety y p ond sae secretary). The Right Hon. Lord Rayleigh, O.M., F.R.S., was 


answering positions occupy about three-quarters of the space for- , 
merly occupied by the answering тол of the old board: whens elected Honorary Professor of Natural Philosophy, and Prof. 


the incoming junction positions, though they are more economical, J. J. Thomson, F.R.S., was elected Professor of Natural 


, occupy more than twice the space formerly required for incoming Philosophy. | | f 
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For a disc 15in. in diameter over all, this becomes approximately 
6:5 в.н.р. per disc, with the flux-densities occurring in the brake 
described in the Paper. This brake, with its two discs, should there- 
fore be capable of absorbing 18 B. H. P. at 1,000 revs. per min if the 
best design could be followed. 

The authors have compared the theory here given with the results 
actually obtained on the brake described in the PE and have 
found throughout as substantial an agreement as can be looked for, 
considering that the theory applies properly only to & copper disc 
with thickened rim. When it is remembered that this brake was 
designed before the theory as to correct proportions was worked out, 
and that by (a) reducing thickness of disc, (5) providing it with rims 
as in Fig. 7, (c) widening the pole-faces, and (d) slotting them, an 
increase of capacity amounting to over 100 рег cent. should result, 
it will be seen that it may fairly be claimed for the eddy-current 
brake that, besides being quite the most convenient and compact for 
ordinary motor testing, it will compare favourably, when correctly 
designed, with mechanical water-cooled brakes in all respects except 
that of initial cost. A brake embodying these improvements is 
being designed, and it is hoped that an early opportunity will be 
found of constructing it. In conclusion, the authors wish to express 
their thanks to the Council of the University of Birmingham, through 
whose action they have been enabled to cnrry out this work. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Tuning cf Thermoelectric Receivers.—A. D. Cole has made 
some experiments for the purpose of testing whether the wave- 
length of a linear receiver as used in Poincaré’s and Righi's 
arrangements is twice the length of the receiver itself. He 
used two different Righi exciters, the two central spheres of 
the usual form being replaced by thin cylinders with rounded 
ends. Inone exciter the radiating cylinders were each 37 mm. 
long and 8:1 mm. in diameter, in the other 25 mm. long and of 
the same diameter. The receiver was made of the same form 
and diameter as the exciters, but its length was variable, and a 
thermo junction of fine iron and constantan wires replaced the 
spark gap. The variation in the length of tho receiver was 
secured by sliding tubes of thin metal over its cylindrical ends. 
The receiver was placed behind a cylindrical lens of a bottle 
containing half a gallon of beazine. Its efficiency in concen- 
trating the radiation was such that the deflection was increased 
five times. The wave lengths were measured by three different 
interference methods. It was found that the interference curves 
showed the wave-length characteristic of the receiver and not 
necessarily of the exciter. The ratio of measured wave-length 
to receiver length is 2:52 and not 2 0 as assumed by Poincaré. 
When the receiver is tuned to » maximum the fundamental 


wave-longths of receiver and exciter are the same. 
(A. D. Core, Physical Review, April, 1905.] 


The Faraday Effect and the Electromagnetic Theory of Light.— 
H. T. Eddy discusses the experiments of Mills, who succeeded 
last year in exhibiting the different velocities of two opposite 
circularly polarised beams in bisulphide of carbon along the 
lines of force in a magnetic field, and uses the results to con- 
trovert the theory of the Faraday effect developed by Rowland, 
who attempted to account for the twisting of the plane of 
polarisation of plane polarised light while being propagated 
оп the lines of force in a magnetically active medium by the 
action of the Hall effect in the medium. The author shows 
that, in case of circularly polarised light, the amount of 
change in velocity duc to the magnetic field is expressible as 
a lower ү of small quantities than in case of plane 
polarised light, and consequently the magnitude of the change 
in the former case is large compared with the latter, and in fact 
varies as the square of the latter; and while the latter may 
be quite beyond the range of observation, the former may 
be well within it as the experiments of Mills have proved. 
He further shows that the differential equations based on two 
different electromagnetic hypotheses as to the action of the 
medium in producing roíation or twisting of plane polarised 
light in a magnetic feld involve an equation expressing the 
relation of the velocity of this kind of light at zero field to its 
velocity in the given field. On the hypothesis of orbital 
motions of ions the differential equations show that the field 
would cause a decrease in the velocity of plane polarised light 
during the twisting; while on the hypothesis of ions having 


a motion of translation across the field, the differential equa- 
tions show that the field would cause an increase in the velocity 
by an amount one-third as great as the decrease just mentioned. 
This increase or decrease is of the second order of small quan- 
tities, and is so minute as to be at present beyond the range 
of observation, varying, as it does, as the square of the observed 
change produced by the field in the velocity of circularly 
polarised rays. MacCullagh’s differential equations involve 
practically the same decrease of velocity by the medium as 
those based on orbital motions of ions. A moderate amount 
of absorption in the medium would not practically modify the 
conclusions true for perfectly transparent media on either 
hypothesis. A crucial experiment to decide between the two 
hypotheses would require apparatus of greatly increased sensi- 
tiveness, 
[Н. T. Еррү, Physical Review, April, 1905.) 


Resonance in Wireless Telegraphy.—G. W. Pierce, continuing 
his researches on electromagnetically-connected wireless circuits, 
shows that the proper adjustment of the antenne is of vital 
importance. The proper adjustment is not attained by making 
the mast circuits at the two stations equal. Even with the mast 
circuits at the two stations constituted of coils and antenne of 
exactly the same dimensions, it is possible, under conditions that 
are not unlikely to occur, to obtain the singular result that the 
amount of energy in the side circuit at the receiving station is 
insignificantly small, while at the same time the capacity of the 
condenser in this circuit must be made infinite toobtain resonance. 
The author's experiments alsoshow that the resonance conditions 
are multiple-valued, so that unless the circuits are well under- 
stood there is danger of setting the receiving circuit to resonance 
with some feeble oscillation and thus failing to take advantage 
of a more energetic train of waves. The fact, however, that 
the conditions for resonance are multiple-valued does not 
preclude the possibility of simultaneously operating a large 
number of wireless telegraph stations without interference, 
because under proper conditions the resonance is sharp and the 
number of possible variations of the circuits is large. 

[G. W. Pierce, Physical Review, April, 1905.] 


Gamma-Rays of Radium, —E. Rutherford and H. T. Barnes 
have measured the heating effect due to the y-rays of radium 
with a view to testing whether these rays are, as Paschen sup- 
poses, electrons projected with enormous velocity, or impulses 
akin to Röntgen rays. The former supposition acquired some 
colour by Paschen’s observation that over twice the heat could 
be got from a radium preparation by stopping the very pene- 
trating y rays than could be got by stopping the a rays one. 
The great speed of the electrons would account, to some extent, 
for their apparent non-deflection by a magnet, since their effec- 
tive mass would be increased by the high velocity. The authors 
have, however, found that their previous surmise was correct, and 
that the y-rays do not consist of projected particles. Instead 
of an ice calorimcter, which Paschen himself acknowledges to 
be inadequate for the small quantities of heat to be measured, 
they used a differential air calorimeter connected to a U-tube 
containing xylene, and arranged the apparatus so that the 
preparation could be surrounded by lead or aluminium in 
quick succession. It was found that the heating effects of the 
В and y-rays was insignificant, and that practically the whole of 
the heat could be traced to the bombardment of the a-rays or 
positively-charged atoms. 

[(RuTBERFORD and Влвкез, Philosophical Magazine, May, 1905.) 


. Геше, Чаынрдй, 


A Large Water-power Scheme in British Columbia—It is 
announced that the water tunnel of the British Columbiw Elec- 
tric Railway Co.’s system was completed last week. This 
tunnel is 24 miles in length, and will place no less than 
35,000 H.P. at the company’s disposal. It is fed by Lake 
Coquitlam, and, after passing through Lake Beautiful, 
descends a spur of the Cascade Range of the Rocky Moun- 
tains, 3,400ft. in height. In 12,775ít. it has а fall of 39ft, 
and its sectional area measures 81 sq. ft. in the form of a 
square. From Lake Beautiful to the power house the fall is 
410ft. Electrical transmission is effected by overhead wires 
supported on steel towers built in England. 
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THE ACQUISITION OF MOTOR LOADS. 


Unquestionably the problem of improving the shape of the 
load curve is the most important one before the supply station 
engineer at the present moment, and it is only fitting that a 
whole evening should have been devoted to a discussion of the 
matter at the Institution of Electrical Engineers. In spite of 
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no speaker gave any indication of a royal road by means of 
which the load-factor and diversity factor of an existing electric 
light works may be doubled or trebled. The only way to 
develop a motor load is by energetic canvassing and by the 
exercise of ordinary business methods and business ability. Mr. 
TAYLOR'S proposals did not meet with a cordial reception, but, as 
might have been anticipated, no one brought forward any alterna- 
tive suggestions ready worked out for practical application. Mr. 
HIGHFIELD, for instance, propounded the problem of devising 
a tariff whereby very small motors could be run on the same 
circuits as the lighting, so that the charges for the whole 
could be reduced. He confessed, however, that he had been 
trying to find some means of doing this, but had not succeeded. 
The Paper itself was much too complicated and intricate, to 
say nothing of the fact that the tables which were shown on 
the screen were amendments of those in the Paper, and time 
did not permit of adequate explanations by Mr. TAYLOR. 
Small wonder was it then that speaker after speaker arose and 
said he had read the Paper once, twice, or even three times, 
but had been unable to grasp all its details. It was unfor- 
tunate, too, that Mr. TAYLOR adopted such a despondent 
attitude with regard to motor loads, for, as Mr. SPARKS pointed 
out, the electric motor is the motor of the future, and is bound 
to beat all competitors. | 
The diversity factor naturally lends itself to controversy, 
and it appears that Mr. TAYLOR based his calculations on a 
figure which is far too low. As explained by Mr. ARTHUR 
WRIGHT, the diversity factor is found by dividing the sum of 
the maximum demands of all the consumers by the actual 
maximum demand on the feeders. This is the recognised 
definition. It might be suggested that a truer definition would 
be the ratio between the sum of the maximum demands of all 
the consuming devices and the maximum load on the station, 
but in ordinary circumstances sufficient data would not be 
available to determine this. But. on either basis it was 
generally agreed that Mr. TAYLOR’S figure of 1:5 is far too 
low, and Mr. TAPPER said that he was actually working with 
a diversity factor of 4-4 at Stepney. At all events, the advo- 
cates of cheap power supply have a poweful argument in the 
diversity factor, and the most careful calculations which do 
not take this item into account may make it seem impos- 
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sible to supply motors at a price that would really be 
remunerative. 

One of the most important points dealt with in the discussion 
was that of the “ restricted-hour” system, and on this point 
opinions are divided; but it would seem that the expedient 
cannot be relied upon as a means of developing a really large 
motor load. There is no doubt that in some provincial towns 
it would work satisfactorily, —as Mr. TAYLOR says it is working 
in Brighton,—but for London and real industrial districts it does 
not seem feasible. It has been tried in Stepney, but was soon 
abandoned, and the metropolitan engineers who contributed to 
the discussion expressed themselves strongly against it. Аз 
the ‘time at which the lighting peak occurs necessarily varies 
from week to week, it is evident that manufacturers would not 
be prevailed upon to shut off their power supply during 
peak-hour every day, even by the inducement of a cheaper 
tariff. Moreover, the competition of gas engines and small 
steam engines is so extremely keen that the margin in favour 
of electric motors is very fine indeed, and complicated systems 
of charging would be sufficient to weigh down the balance 
against electric driving. Besides, if the diversity factor is a 
good one, it does not seem necessary to lay so much stress 
on the danger of the motor load being on during peak- 
hours. In some parts of the provinces, however, where 
industrial conditions are more elastic, it may be possible 
to secure a substantial proportion of the motor load on 
the restricted-hour system, thus levelling out the load curve. 
Different cases must, of course, be considered on their merits, 
but we scarcely think that motors so small as those dealt with 
by Mr. TAYLOR enter into the matter at all. It is only in 
the case of large motors that the restricted-hour system may 
be beneficial to any extent. 

With regard to Mr. TAvLoR's suggestion that consumers 
adopting this method should be provided with a battery of 
accumulators and a dynamo connected to the motor, little 
need be said ; we thought that it was meant for a joke when 
we readithe Paper for the first time,—for we also have had to 
read tho Paper many times to arrive at its inner meaning. 
Needless to say, the money invested on the battery would be 
better spent on generating plant and feeders. The maintenance 
of a battery in a central station, where it is looked after com- 
paratively well, is troublesome enough, but to put cells into a 
consumer's premises and leave them to take care of themselves 
is courting disaster. Mr. TAYLOR could not even produce 
a battery manufacturer to endorse this proposal, although 
obviously its adoption might be acceptable to makers of 
storage cells. It was not surprising that a distinct laugh 
went round the room when Mr. TAYLOR suggested a booster 
instead of a dynamo, so that the motor could be worked off 
the cells directly. 

Mr. JECKELL's figures were interesting in showing the dis- 
crepancy between calculation and actual practice, but his 
remarks were largely irrelevant, and the tone he adopted was not 
suited to a meeting of the Institution of Electrical Engineers. 
Mr. HIGHFIELD’s remarks on the question of load-factor are 
worthy of careful consideration. He pointed out that the 
weekly load-factor is not by any means equal to that for the 
year, for the simple reason that during the 12 months a large 
number of fresh connections are made to the mains. Now, the fact 
of motors being connected makes the summer load-factor greater 
than that of the winter, and, therefore, if the costs which have to 
be apportioned to the motors are reckoned on the yearly load- 
factor basis, they will be higher than they really ought to be. 
The idea of the traction load going off while the lighting load 
comes on during a fog is ingenious, although hardly original, but 
it does not always hold good. During the past winter, London 


‘Impede traffic. 


has been visited by fogs, which, while staying up above the 
houses and converting day into artificial night, do not seriously 
Such fogs, we believe, are not unknown in 
Manchester and in other industrial towns with combined lighting 
and tramway stations. | 

The discussion on the Paper, as a whole, must have been 
somewhat disappointing to Mr. TAYLOR, who had evidently 
expended an enormous amount of timeand labour upon his mono- 
graph. It is a pity that he did not succeed in making it more 
simple, and that all the corrections and amendments with which 
he confused the meeting in his introductory remarks had not 
been made before it was placed in the hands of members. 


OBITUARY. 


m md 


ROBERT GEORGE WYNDHAM HERBERT. 


We regret to record the death of Sir Robert George 
Wyndham Herbert, G.C.B., which took place on 6th inst. at 
his residence, Ickleton, Cambridgeshire, at the age of 74. Sir 
Robert was the eldest son of Mr. Algernon Herbert and 
grandson of the first Earl of Carnarvon. He ed with 
much distinction through Eton and Oxford, and began his 
public career as private secretary to Mr. Gladstone, being 
called to the Bar at the Inner Temple three years later. 
On the separation of Queensland from New South Wales in 
1859, Mr. Herbert accompanied Sir George Bowen, who was 
appointed the first Governor. He took office in the first 

inistry of the Colony for a few months as Colonial Secretary 
and afterwards occupied the position of Premier of Queens- 
land from 1860 to 1865. 

On returning to Englaud, Mr. Herbert was ee 
Assistant Secretary to the Board of Trade in 1868. In 1870 
he became Assistant Under-Secretary of State for the Colonies 
and in 1871 was appointed permanent Under-Secretary for 
the Colonies, which position he held with marked distinction 
for 21 years. His services were recognised by the Government 
of Mr. Gladstone in 1882 when he received a K.C.B., and in 
1892 he was promoted to G.C.B. After the lapse of some 
years, at the request of Mr. Chamberlain, he took up again for 
some months the position of permanent Under-Secretary for 
the Colonics, and from 1894 to 1896 he acted as Agent- 
General for Tasmania. He was active in promoting the forn alien 
of the British Empire League, the principal object of which is 
to further the closer union of the Colonies with Great Britain. 

After his retirement from the public service, his great busi- 
ness capacity led to his joining the boards of various com- 
panies connected with the interests of Greater Britain, such as 
the P. & O. Steam Navigation Co., the Union Castle Steam- 
ship Co., the Eastern & South African 1 Co., the 
Telegraph Construction & Maintenance Co. (of which he was 
chairman at the time of his death), the Union Bank of Australia, 
«с. In December, 1903, Sir Robert accepted Mr. Chamberlain’s 
invitation to act as Chairman of the Tariff Commission, in which 
capacity he displayed an immense amount of energy. Sir 
Robert Herbert, who was unmarried, was a magistrate, a 
Deputy-Lieutenant of the County of Cambridge, as well as 
Chancellor of the Order of St. Michael and St. George, of 
which he was secretary from 1877 until 1892. 

In office matters Sir R. Herbert was noted for his charm of 
manner in dealing with men, his grace of style in writin 
dispatches and more than usual capacity. He greatly endear 
himself to those working under him, and, indeed, to all who 
were brought in contact with him. He was a great friend of 
the late Sir John Pender, and frequently accompanied him in 
Mediterranean travel. 

The funeral took place privately at Ickleton on Wednesday, 
a memorial service being held concurrently at St. Margaret's 
Wostminster, representatives being present of the various Asso- 
ciations and Companies with which Sir R. Herbert was con- 
nected, including the Telegraph Construction & Maintenance 
and Eastern and South African Telegraph Companies. | 
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REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, pos 


t 
free, on receipt of published price. Add 5 per cent. forabroad or for foreign book.) 


Einrichtung und Betrieb Blektrotechnischer Fabriken. By 
Dr. F. NrgrHAuMER, (Stuttgart: Ferdinand Enke.) 


It is a difficult task to try to describe within 360 pages the 
complete organisation and the management of an electrical 
manufacturing business. The author himself suggests in the 
preface of his book that the subject is of such wide scope that 
it offers good opportunities for specialists to enlarge the various 
chapters into special treatises. As far as it goes, the book gives 
the most up-to-date experience, which, combined with a great 
number of excellent and carefully-selected illustrations, make 
it an interesting contribution to the technical literature, the 
more so as, to our knowledge, no similar book is in existence. 

The subject, as discussed by the author, is divided into the 
following five main parts: (1) Business side of an electrical 
manufacturing company ; (2) general arrangement of the 
factory; (3) description of the various departments in the 
factory ; (4) organisation of the commercial and technical 
staff; (5) manufacturing costs and wages. 

The first part describes the financial end, only referring, 
however, to the conditions prevailing in Germany. It also 
describes the manner in which an electrical manufacturing 
business should be carried on, and how an order affects the 
various parts of such an organisation ; also what class of goods 
are manufactured by an electrical firm. 

The second part deals with the various points which should 
be considered when building a factory, such as suitable location, 
practical and sanitary arrangements of the buildings, con- 
venient methods of transporting raw materials and finished 
goods, effective illumination, ventilating and heating. Among 
the plans given as examples of most up-to-date works are those 
of the British Thomson-Houston Co., at Rugby, and the British 
Westinghouse Co., at Trafford Park. 

The third part is the longest. It starts with the descrip- 
tion of various machine tools best suited for the manufacture 
of electrical machinery. Here, for instance, the advantages 
of high-speed tools, of milling as against turning, of portable 
machines used on iron face-plates, are set forth mostly by refer- 
ring to illustrations, which, unfortunately, are often a good 
number of pages away, and thereby cause some inconvenience 
in the reading. The next chapter deals with the equipment of 
the punch shop, describing the operations and the tools used 
for obtaining sheet-iron laminations and small parts, such as 
used in wholesale manufacture of electrical fittings, &c. After 
a short reference to some of the methods for driving machine 
tools electrically, and a further illustration of the usefulness of 
portable machinery, the author describes the means for obtain- 
ing the high degree of accuracy required for interchangeable 
parts. Gauges, jigs and attachments for lathes are shown and 
partly explained. In connection herewith tool- making is briefly 
touched. The assembly of laminated structures, such as 
armatures and pole pieces, forms the next chapter. Hereafter, 
the author reverts to pattern-making and foundry work, giving 
interesting illustrations of this important work. 

The chapter which follows now, and which is undoubtedly 
the best in the book, deals with the winding department. Here, 
again, a great number of excellent illustrations afford a good 
idea of how this part of the work is carried out. The text is 
also more explicit. Form and hand windings, taping machines, 
different winding forms and methods of insulating and impreg- 
nating coils are shown. The building of commutators, brush- 
holders, &c., finishes the chapter dealing with the manufacture 
of the various parts belonging to electric machines. The author 
then takes up tho assembly work in a chapter which, again, is 
profusely illustrated : special reference is made to turbo-alter- 
nators, After passing the testing department, with its costly 
equipments both in machines and instruments, the author shows 
us how the machines are finished, shipped and erected on site. 

The power station, drawing office and stores form the next. 
subject for discussion. In the latter department more impor- 
tance could have been given to the point of keeping all parts 
on the maximum and minimum basis, so as to obtain an auto- 
matic refilling of the stock. The third part ends with some 


detailed examples of how generators and motors, with their 
accessories, such as rheostats and controllers, are manufactured. 

The fourth part deals with the question of the factory 
organisation to obtain an economical and fast production. 
Many useful hints can here be found in regard to filing 
systems, time records, &c. Also the advantages of piece-work 
and premium systems are briefly referred to. The working 
routine of the various departments is dealt with at some length, 
by giving à number of examples of designing specificatione, 
material lists and illustrations of working drawings, &c. 

The fifth and last part deals chiefly with the factory costs, 
and contains some very interesting information in regard to the 
methods of estimating them beforehand, and of getting the 
real costs after the machine is built. Although the actual 
figures refer chiefly to Continental conditions, they can easily be 
modified to suit English practice. 

In general, it may be repeated that the book under review 
—like most of the previous publications of the same author— 
should prove of value to designing and factory engineers. 
Slight modifications in the arrangement and an enlargement of 
the text would add further to the usefulness of the work. 

H. S. MEYER. 


STAND-BY CHARGES AND MOTOR LOAD 
DEYELOPMENT. 


It will be remembered that a Paper bearing this title was read by 
Mr. A. M. Taylor before the Birmingham Local Section of the 
Institution of Electrical Engineers on December 14, 1904. Ап 
abstract of it, and the discussion which followed, were published in 
The Electrician, Vol. LIV., pp. 508 and 544. On Thursday evening 
last week the Paper was further discussed by the Institution in 
London. In introducing the subject, Mr. Taylor said : The Paper 
starts with the assumption that existing prices for power from small 
stations are prohibitive, as far as the capturing of continuous loads 
is concerned; and that where they are not prohibitive they are 
unsound, except in a few favoured towns where the motor load does 
not clash with the lighting load. Analysis is made of the charges 
to be levied per unit for two classes of motor, representing extremes 
іп load-factor—viz. : Class I., having a 30 per cent. load-factor, and 
Class II., a 73 per cent. load-factor. The investigation is first made 
into charges for what are called interest-paying motors—1.e., 
motors which are charged a sum to cover interest and sinking fund 
on new generating plant and mains rendered necessary by the over- 
lapping of the lighting and motor loads. A suggestion is then made 
to sell power at extremely low rates on the basis of the current being 
cut off during “peak” hours. The generating plant having thus 
been protected, so far as the regular evening peak is concerned, the 
question arises as to how far a day fog may endanger the lighting 
supply from the station. A case of quite phenomenal motor load 
development is worked out in detail, and the results show, the author 
thinks conclusively, that in any provincial town it would be per- 
fectly safe to offer the suggested low rates without any danger of & 
day fog causing the lighting to be shut down; and even in London 
the system could be worked at the same rates if due precautions 
were taken to protect the lighting. Means are also indicated in the 
Paper for further extending the load which might be taken up, 
should the development be exceptionally rapid. 

Stand-by charges are next considered, and possible improvement 
in the works cost, due to the elimination of these, is worked out. 
Results so obtained are then combined with the other reduced 
eharges consequent on supplying the additional unite on the 
“ regtricted-hours ” system. Тһе restricted-hours " system has the 
advantage over a two-rate meter system that a much lower price 
can be offered. because with the former no material expense what- 
ever, either in plant or mains, has to be incurred; whereas with the 
latter it would seem that an extra charge must belevied on all units 
and not only those which are inside the limits of the peak ; other- 
wise the charges on the latter would probably bring them above even 
lighting charges. In Montreal, where consumers of Class I. are 
charged respectively 1:24d. and 1:60d. per horse-power per hour for 
“ restricted-hours " and '*unlimited-hours" supply,“ some 30 per 
cent. of the horse-power connected is voluntarily taken up on the 
former basis out of a total of 21,000 н.р. connected to the mains. 
If only halff this proportion were to hold for the 500,000 H. P. which, 

t With the greater reduction in price this should certainly be exceeded. 
we are told, is going to the lowest bidder in London, there would be 
75,000 H. p. in London which could be obtained on the restricted - 
hours ” system at the present time without a penny being spent in 
generating plant. Taking account of the fact that they are essen- 


* The flat rates are £10 and £21 per horse power per annum. 
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tially manufacturing towns, it is probably safe to say that in, let us 
say, Birmingham, there must be quite 15,000 н.р. and in Sheffield 
12,000 H. . similarly obtainable, and in other towns in proportion. 
Will anyone maintain that this load is so insignificant as to be 
not wo the catering for! And would it not bring in its train 
quite a large proportion of interest - paying motors? A sug- 
gestion is made in the Paper for tiding over the peak load by a 
special arrangement of accumulator cells on consumers’ premises. 
The author has ascertained that responsible accumulator makers 
would be prepared to maintain cells, under the conditions stated, at 
not more than 10-15 per cent. of the capital cost per annum. On 
this basis a municipal electric lighting station sald offer power at 
charges which would be of the order of only 50 per cent.“ of their 
present rates. The author suggests that the restricted. hours 
system at 4d. to 1d. per unit, XR Lue mns by the private battery 
systems at zd. per unit additional, will be found to provide a means 
for obtaining a class of load hitherto out of reach. The system 
might also be used to prospect for battery sub-stations. The 
following table includes the result of some figures collected by the 
author relative to costs of gas suction plants for small powers. 


Costs per Brake Horse-power per Hour. 


Petroleum Electricity Electricity 


Gas at 
= 2s. 1d. at 458. per at 1d. per | at 055d. 
per1,000. ton. unit. per unit. 
Gas, oil, or current consumed | 
(at }-load)....... re 0°87d. 0:25d. 1:00d. 0 55d. 
Lubricant ........... . 0054. 0`05а. 0°084. 0 08d. 
Interest, &c.,on capital ( + 50 
per cent. to reduce to 5 н.р.)! 0:55d. 1:384, 0:344. 0:344. 
Wages (one boy at 5s. pei | | 
week; part wages only). 0-91d. 0:91d. Nil | Nil 
Totalss 1 238d. | 259d. | 137d. | 0924. 
DISCUSSION, 


Mr. C. P. SPARKS said he was disposed to disagree with the author's 
treatment of the subject in one or two points. For instance, he advised 
them to secure the motor load at once, because the development in other 
motors was going on so rapidly that there would be no field for the elec. 
tric motor. In this matter he thought the author was entirely wrong, 
because whatever form of prime mover was required, the actual motor of 
the future was undoubtedly the electric motor. "The question really was 
whether the supply should be taken from the public supply mains or 
whether it was to be generated on the consumer’s premises, But there 
was no question that the actual drive must be electric. Another point 
was in connection with continuous versus intermittent motor loads, and a 
large рау} of the Paper was based on the question of diversity factor. The 
diversity factor was assumed in a certain case to be 1 and in another case 
lj. No doubt the usual training of electrical engineers with regard to 
diversity factor had been a bad one, because originally they had been 
dealing entirely with the lighting business, the diversity factor of which 
was very poor, and they had been trained to expect the same poor 
diversity factor in the motor business, It was somewhat difficult to tell 
at first what the diversity factor was, because the lighting in the first 
instance was the principal business, and then there had been super- 
imposed on it, on the same cirouit in most cases a motor load, and it 
was not easy to distinguish between the two, But, in his opinion, the 
diversity factors assumed by the author were altogether erroneous and 
should be made much higher. In consequence the capital charges would 
become of much less importance than in the Paper. With regard to the 
cost of generation also the training of electrical engineers had, as a rule, 
made them familiar with poor load-factors, and the cost of generation at 
these load-factors had again been assumed at much too high a figure. He 
looked upon the proposal of intermittent supply during certain hours as 
entirely impracticable. They had either to give a continuous supply or 
retire from the business. There might be some people who were willing 
to have their supply cut off during certain hours of the day, but in many 
towns the hours of possible darkness were so great that an intermittent 
supply would be almost valueless. 

Mr. W. C. P. TAPPER said that the first paragraph of the Paper had 
led him to hope for some practical hints as to how to develop the motor 
load, but his hopes had been damped, as the only suggestion was that a 
restricted-hour system shonld be used. If there was nothing better to 
offer than that, they might as well give up all hopes of ever dealing with 
large motor loads. A restricted-hour system had been tried in Stepney at 
one time, but it had been necessary to drop it in order that they might 
not lose the few large customers they then had. In fact, there were two 
cases where consumers ran large gas engines after dark and electric 
motors in the daytime, and it became a question as to which should be 
thrown out ; consequently the restricted-hour system had to be abandoned. 
He agreed with Mr. Sparks on the question of diversity factor in so far as 
he thought the author altogether wrong. InStepney they had a diversity 
factor of 4'4, and it was increasing. This was more than the author 
admitted was possible. There was no reason why the diversity factor 
should not go up, in certain cases, to a much higher figure, and with 
tramways it would be considerably higher. In Glasgow the average 
kilowatts on the station per car was 7:75, whereas with a large car starting 
uphill at full load the kilowatts must be considerably more than that— 
probably between 50 and 60kw.—so that the diversity factor would be 


* Only 60 per cent, if maintenance rate were doubled. 


something like 7. In comparing the Stepney figures with those in the 
Paper, he found that the stand-by charges consumer’s kilowatt, were 
about £7 per annum. If this was divided by the diversity factor—which, 
in his opinion, was justifiable—the stand-by charges, including sinking 
fond, interest, &c., were £1. 15s. per kilowatt per annum, and the running 
cost 054d. per unit. This represented 1-74. per unit for the firat hour's 
supply and 0:544. afterwards. He therefore considered that his flat rate 
of 1d. per unit was perfectly justified. It might be argued that this would 
result in a loss, but there, he thought, the question of diversity factor 
came in. In the case of motors with a large load-factor the diversity 
factor would be small, but with a motor running for less than one hour 
a day, obviously the diversity factor must be high, and the shorter the 
time of running per day at maximum load the higher the diversity factor. 
For this reason it was possible to supply short-hour motors at a rate 
which ig ap to be below the works coste. 

Mr. J. S. HIGHFIELD said that it certainly appeared to him that the 
tone of the Paper was a desparing one from the supply authorities’ point 
of view and, like previous speakers, he did not agree with this. The 
supply companies could certainly supply motors at a price which would 
pay large manufactures to take current. The question of the overlapping 
of the lighting load and the whole of the motor-load due to fog 
had not been referred to by speakers, and in the Paper the author found 
that the maximum day peak in times of fog was about 60 per cent. of 
the maximum night peak, say, in December. On the Metropolitan 
Electrio Supply Co.'s system it was more nearly 80 per cent., so that 
that difliculty was rather exaggerated in London as compared with 
provincial towns, and there was no doubt that this made the allow- 
ance that had to be made for capital charges for the motor load very 
considerably greater than it would otherwise be, Another point had 
not been mentioned, and that was the fact that the motor load improved 
the load-faotor from week to week. It seemed to him that there were 
two load.factors or two figures of load-factor that must be taken into 
&ocount in considering price: "The first was the common one taken over 
the whole of the 12 months and calculated by taking the maximum load, 
say, on December 20th, and the whole units sold during the year. It was 
quite possible to conceive an undertaking, especially à new undertaking, 
where, owing to very good canvassing, the load rose at a tremendous 
rate, 8o that the connected load in December was at least twice as great 
as it was at the beginning of January. Consequently the maximum load 
was very much пев than it should be in proportion to the units 
sold i. e., lamps had been connected which showed a big maximum in 
December and for which no units were sold during the rest of the year. 
Thus the load-factor looked exceedingly small, and it would be argued in 
the ordinary way that, therefore, the works cost would be very high. 
Although this was an exaggerated case it was always happening in 
& modified degree. If one calculated the load-factor in any week 
throughout the year in relation to the units sold during that week 
it would be found that it was very much higher than it would be 
for the whole year, This was particularly true when there was a 
large motor load, as compared with the lighting load, because the load- 
factor then became higher in the summer months than in the winter 
months, so that the motors enabled one to produce energy during the 
summer months at a price much lower than would be possible without 
them, and by increasing the load-factor during the summer they made 
up for the smaller output of energy. In that way the costs that must be 
set down for the motor part of the supply were very much less than 
would be indicated by taking the average cost over the whole year. 
There was one difficulty that always had to be faced on lighting circuits 
to which there was no reference in the Paper, and that was the question 
of charging for quite small motors. Very often in private houses and small 
shops there was much lighting required, in addition to a small motor, 
say, of 5 H.P., and if a separate rate was charged for the motor, as com- 
pared with the lighting, two circuits would have to be run. This was 
exceedingly awkward, and a system of charging was wanted which would 
secure a reduction of the price for the whole supply, so as to include the 
motors. He was not going to put forward any suggestion for this, because, 
although he had been studying it for a good many years, he was bound 
to confess that he had not found a way of doing it. If there was a tram- 
way in addition to the lighting, the fog difficulty was very much less, 
because when the fog came on the light was wanted, but the tramways 
had to shut down, so that the total peak did not get out of hand and 
there was no need to worry about the tramway peak interfering with the 
lighting peak. This was a beneficial arrangement of Providence. It was 
a curious thing that, in a district whose length from east to west was 
great compared with that from north to south, it was always possible to 
supply at a less price than if the district was longer from north to south. 
There were two reasons for this: one was the sun reason and the other 
was that traffic always moved from east to west. Whea people in the 
east left off work they usually walked to the west, and whereas very little 
current was needed in the east during the evening a great deal was 
needed in the west, because the shopkeepers turned on their lights, so 
that there was a much better lighting diversity factor. 

Mr. J. A. JECKELL said that for the last two or three years it had 
been a daily occurrence with him to compare the cost of running gas 
engines with that of electric motors, and he was bound to say that the figures 
in the author's table (given above) were not in accordance with practice. He 
did not know how Mr. Taylor could possibly have arrived at these figures. 
The third column of the table showed that an electric motor supplied with 
electricity at 1d. per unit cost 1:37d. per brake horse-power per hour to run. 
This was the figure which the people who supported the gas industry in 
Coventry had been pushing down his throat for the last three years, and 
that wus the figure which he had to fight. Certainly it seemed rather 
hard that one of his own profession should bring that figure up again, 
because it was so absolutely wrong as regards practical experience. The 
average price which was received during last year in Coventry for the 
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current sold for motor purposes was 1:22d. unit, but he would call it 
1:25d. for convenience. On April 1, 1905, there were 1,136 motors con- 
nected to the Coventry mains, which gave an average of 7 н.р. per motor, 
and the number of units consumed per annum worked out at 944 units 
per horse-power. The average revenue per horse- power annum was 
£4. 16s. 10d. for current. Assuming 2,500 working hours in the year—as 
a matter of fact a large proportion of his motors wore installed in factories 
which had been running overtime and full time, some of the motors bein 
started on Monday morning and stopped on Saturday night—this work 
out at 046d. per brake horse - power per hour. He also had some figures 
which had been kindly given him by a manufacturer who had tried both 
electric motors and engines. Coventry stood second in the list of 
towns in the United Kingdom as having the largest number of gas engines 
in proportion to the population. Kettering stood first. The manufacturer 
in question took out a gas engine of 36 н.р. and put in several motors. 
The result of the test decided whether the driving in the works should be 
wholly electrical or not, and on the following figures it was decided to 
throw out the gas engine. 

Gas Engine. 


503,700 cubic ft. of gas, at 3s. 4d. per 1,000 ........ £58 14 4 
30 per cent. engineers’ wages 616 2 
5 percent. perann.deprecn. on £289.7s.6d.(onequarter) 2 19 10 
5 per cent. interessss . a: 2 19 10 
Re pairs Se 3 19 8 
Oil ( —ͥ— KRAhmſ Т FFF 18 0 

£76 7 10 

Blectric Motors. 

13,765 units, at 1 01 ............ e £59 12 11 
Motor reernwꝰwꝰôòwd7D“TDD ec жаз азаа 5 10 8 
GM re хеее RS РЕТИ 0 2 6 

£65 6 1 


No account was taken of the water used, nor was any account taken of the 
floor space set at liberty by the use of electric motors. Hecould go further 
and say that the manager of the factory in question—it was a cycle factory— 
bad told him that it was no unusual thing when they were using the gas 
engine, for three or four girls to be taken out in one afternoon fainting, 
whereas during the last 18 months during which they had been using 
electric motors not one girl had fainted. Mr. Taylor's figure of the cost 
of gas per annum per brake horse-power for a gas engine working 2,500 
hours a year was £24. 158. 10d., whereas in fact it was only £6. 18s. 4d. In 
corroboration of this he could say that he had been through the accounts 

e, in- 


According to Mr. lor's figures these electric motors ought to have cost 
£14. 5з. аа {ең worse аид perenne Actually they cost £5. 175. 114. 
It would thus be seen that there was a great deal of difference between 
what could be put down on paper серке and he had to enter a very 
strony protest against the figures in Paper. He had already lost a 
50 n.r. job through these The gas engine man who was against 
him in Coventry ignored Mr. Taylor's figures with to gas engines, 
but accepted those for the electric motors and placed before his Mr. 
Jeckell’s) would-be ocnsumer. 

The PRESIDENT requested Mr. Jeckell not to co into commercial 
matters of that kind. 

Mr. JECKELL saad that his object was to show the effect of Mr. Taylor's 
&:ures upon the industry venerallx. 


Mr. W. H. PATCHELL expressed his inability to understand Fig. 7° 
af the which he said resembled an unfortunate porcupine with the 
quilla sticking out all round it. If the author would make this a little 


clearer it might make the Paper of more use. Another thing which made 
the Paper w difficult to follow was the number of forward references to 
it The reader was asked to take something for granted that would be 
explained later. On the question of the diversity of factor, he said that 
his unà ing was now working from the Havmarket to Aldgate. It 
micht be expected that with such a large Ccistrict the "EA of the load 
curve would be considerably altered. but this was not so. He had a curve 
shewing the output for the West End district — viz, from На et to 
Tempie Bar—and another from Temple Bar to Aldgate. They were plotted 
to the same scale, and when combined the peaks practically coincided. 
la the Wes: End they had 30 theatres which of course held up the curve 
a соса deal later in the etening, but otherwise they were very nearly alike, 
In ane of these 30 theatres there was a large number of motors and this 
parucu.ar tbeatre had caused him keen disappointment. It was the 
theaure in wich the Derby was run and this event took 150kw. for 
li minctes twice а dar! With recand tw accumulators spotted about the 
d:stnet in small quantites he did not think the author could have had 
mach exper nee. as otherwise be woud not be so sanguine. Of course, if it 
Were pos. De todo as Mr. Tay ior sugested it wouid save copper in the feeders. 
Tbe antikor had succested 12 per cent. 34 per cent or 56 per cent of the 
сара. QUSE of The се as the annual amount required for maintaining them, 
dai u ix bad pat 100 in freut of these figures be would have been nearer the 
mark. As а тамат of fact these aecumu.ators would not be looked 
асга а apd ro amulaters at present on the market would lass 
rl than 12 months undersach eond:nons Мг HichBe:d had referred 
W ube cs ма пей Imm moios and lamps respectively. but he thought 
и was спел overswked that amp: were frequently used to keep people 
Om ЁШ 00:0 а moto and to enable mem to work by а motor. so that 
SITO it жах bee ad top ene as well as for the mator, This wae 4 
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compensating advantage. Another advantage for which electrical engi- 
neers did not get the oredit was the fact that the use of electrical energy 
enabled many basements to be used which would otherwise not be used. 
They did not get any eredit for the rent of these premises, and yet were 
expected to supply current at bed-rock’’ prices. He had been havi 
an interesting conversation with the West Ham engineer, who had to 
him that their motor and lighting loads did not coincide. Their motor 
load was mostly in factories, while that due to lighting was in shops, and 
did not come on until the factories were closed. 

Mr. W. A. VIGNOLES said he had been studying the question of stand- 
by losses in Grimsby for two or three years, and had introduced a system 
of restricted hours of supply. The Paper started with the very sweeping 
assumption that the tariffs in ordi towns were either unsound or pro- 
hibitive. He did not think they were in Grimsby. At any rate, they were 
not prohibitive, as he had a large number of motors connected. He did not 
agree with the author that it was necessary to sell current below 1d. per unit. 
This was more or less a“ bed-rock price, and it was a market price for 
electricity. There was an instance in Grimsby where a 50 н.р. motor took 
the place of a 38 н.р. gas engine. The gas engine was up to date, it had 
been overhauled several times and the valves had been altered to reduce 
the consumption of gas to a minimum, but it would have been very much 
better to dy rui it by several motors instead of one, as then he believed 
there would have been a very big saving. Mr. Jeckell mentioned a case 
where a 38 H.P. gas engine was replaced by several motors and the saving 
was very large, but in the Grimsby case, with electricity at 1d. per unit, 
the cost per annum was exactly the same as for the gas engine. How- 
ever, the people were quite satisfied as they were able to use their gas 
engine room, which was downstairs, for another purpose. In classifying 
his motors the author had considered a continuous load of nine hours 
day, but he (Mr. Vignoles) did not know of any motor that ran for nine 
hours a day at dead full lcad. If a motor ran at absolutely full 
load it generally ran 24 hours a day and six days a week. Thus 
the nine hours of the author was sure to be variable, and the diversity 
factor came in to help. For class I. the aushor took the works 
costs at 0:7d. per unit. and for the restricted-hour system at 0-45d. 
He thought it would have been fair to take it at the same in both cases, 
and if it were taken at 0-45d. it would reduce the selling price for class I. 
With regard to the prices suggested for restricted hours, ihey were 
altogether too low. No interest and sinking fund was allowed, but it was 
required for the service connection, the meter, dc. In Grimsby they had 
two tariffs : one was from 24d. down to 114. per anit, and the other was a 
flat rate of 14. with a rental for the time switch of from £2 to£4. This had 
been adopted so that the very small consumer should not get his current 
at 14. рег unit. They did not want him to, because the cost of the office 
ex at this rate would take off all the profit. But the system was a 
splendid advertisement. Really, if they included the meter rent, there 
was a bit of a catch in it, because if the consumer did not use much cur- 
rent it cost him 1jd. per unit on the average. But, as he said, it had been 
a good advertisement, for in 13 months he had connected 250 k. r., of 
which 160 н.г. was obtained on the time switch system. In several cases 
he knew that consumers had been attracted by the 1d. per unit, but after 
using the motor for a short time they had found that the time-switch 
system did not suit them, but were so pleased with the motors that they 
adopted the sliding scale. Of course, in an engineering works, the time- 
switch system would not work. For instance, a steam trawler might come 
in and need repairing in a hurry ; there would be a tremendous rush, and 
taey could not leave off work just because there happened to be a peak on 
the electricity works. He hardly thought that Mr. Taylor was serious in 
suggesting the placing of accumulators on consumers’ premises. If he 
wanted them at all, the proper place seemed to be to put them in sub- 
stations. Mr. Taylor put the cost of maintaining the batteries at 0-5d. per 
unit. For that sum it would be possible to ullow the motor users the use of 
the generating plant, and therefore the batteries would not be necessary at 
al. Mr. Taylor had worked out the average cost of the extra currents, 
but he Mr. Vignoles) had tested the steam consumption in the works, 
against the actual load on the works, and the result was a straight line. 
He found that the extra cost of coal for every extra unit supplied amount to 
014¢d, The Wright diagram gave him 0:35d., and therefore there was a 
difference of about 0:2d. for extra oil and wages in producing the extra 
current. He made a lot of tests and the results were published in The 
Electrician for April 25th. Measuring the steam consumption in that way, 
upon the whole works, was а good deal simpler than plotting out elaborate 
diagrams as Mr. Taylor had done, because the latter might not be very 
accurate. For instance, if they asked the maker of a steam pump for 
figures as to its steam consumption they mizht not get them, and even if 
they did the figures might not be accurate; therefore it was much better 
to test the steam consumption in the works. Then, if it was not as it 
should be, they could make alterations and test again. 

Mr. R. 4. DAWBARN did not understand why Mr. Taylor suggested that 
the motor load should be considered in any way as a by-product. It 
appeared to him thai it was due very much to the accident that electric 
lighung preceded the power supply that we had rather got into the habit 
of saddiing everything on to the poor lighting load. As far as he could 
gather, Mr. Taylor suggested that all the capital charges should be pat 
upon the lighting. But it seemed to him tha: the motors should bear 
their share in prepertion to the maximum load ai any given time. Inci- 
dentally, if that were adopted, it would very iarge.y meet Mr. Hightield’s 
diticu.cy, because the chances for lighting wouid then be lower than it 
Was customary to make them, a. hoh. of course. not so low as for power 
purposes. He had compared some figures which he got out about six years 
aco with those of the Paper. At that time he came to the conclusion 
thai for ordinary factory purposes it was useless to talk of supplying elec- 
шуну at ld рег unit, and this view had been Dorne out by recent experi- 
ences. He knew of a case in ъп. an oler of zd per unit was not 
considered su:keienzy favouratie fcr а 2 Ww. installauon. As to the 
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restricted-hour system that was possibly a little older than Mr. Taylor 
supposed, even in this country. It was fully seven years ago that the 
Huddersfield Corporation took on a large consumer at the price of §d. per 
unit on the understanding that they were at liberty to cut off the supply 
for four hours out of the 24. That gave them a little scope in the matter 
of fog as well as for the evening peak. The only reason why the 
arrangement did not continue was that the industry came to grief. In 
the figures which he got out six years ago he carefully ascertained 
the cost of power to a cotton mill in Lancashire. The steam engine 
was indicating about 1,300 m.r., and the entire cost, including capital 
charges, was 0:2314. per unit. That, roughly speaking, was about the 
cost of distribution for average conditions, including, say, the motors and 
rofit, but leaving nothing whatever for the cost of electrical energy. 
his showed that it was not at all possible to distribute to large 
consumers where only a single motor was used. The Huddersfield 
case was an interesting one because the еа fully realised the impor- 
tance of distribution, and he entirely got rid of his distribution charges by 
making it a condition that the consumer should set up his works next door 
to the electricity works, and it was for that reason that he quoted the low 
price of §d. On the question of batteries there was one point that he did 
noi quite understand in the Paper. The author stated that he would 
add a small dynamo to a motor and have a few cells. He took it that 
the intention was to work the motor load from the cells during the short 
period when it was necessary to disconnect from the supply mains, and for 
thia reason he did not understand why the dynamo was to be small. Then, 
again, theauthorstated that the motor was only loaded from one-half to one 
quarter load during the daytime. That rather looked asif he were assuming 
a very big margin in the capacity of the motors. The battery question 
therefore, not only involved the cost of maintai the batteries in a 
e number of distributing points, as compared with one at the gene- 
rating station, but the cost of these additional motors had got to be 
borne. There was also the fact that at least twice the capacity of cells 
would be necessary as compared with plant in the generating station. 
This would entirely outweigh the extra cost of feeders which would be 
involved if the peak were allowed to come on to the mains. 

Mr. ARTHUR WRIGHT (communicated) said he thought Mr. Taylor's 
clear method of showing how to determine the stand-by losses under any 
conditions of load required acknowledgment by all. In his opinion, the 
form of graphical analysis adopted for this purpose was entirely sound and 
extremely useful. Belore dealin with the many new points raised, he 
thought it & t pity that there had been so many miscellaneous defini- 
tions of load-factor, and lately of diversity factor, introduced into the 
discussions on this subject, and it would tend towards the greater intel- 
ligibility of the discussion if all load-factors could be abolished, with the 
exception of the original one introduced by Col. F the 
ratio of the average use throughout the year to the greatest possible use 
had the maximum load been on for 8, 760 hours. Also the only diversity 
factor that should stand should be the ratio of the sum of the consumers’ 
maximum loads to the actual maximum load in the year supplied on the 
feeders of any system. Any other kind of load and diversity factors depart- 
ing from these original definitions should, in his opinion, be designated by 
entirely new words, so as to avoid the confusion that is constantly arising. 
While desiring to refrain from repeating anything he had already said 
to the {nstitution on the above subject, he could not help thinking that 
this problem of prices for motor load could not be attacked upon Mr. 
Taylor’s system without first agreeing in determining the lowest price 
at which то ive power could be supplied, which of the three various 
forms of basing profits, &c., should be adopted—and whether prices should 
be arranged to produce a fixed return on the capital involved or a fixed 
percentage on the cost of supplying each unit. In view of the extreme 
competition for this motive power supply, he was of the opinion that it 
was sounder to aim, at the present time, on a fixed return on the capital 
involved, rather than a fixed percentage on the cost of producing each 
unit; the increase of business obtained by the addition of the motor load 
would probably take care of this second point. Mr. Taylor had unneces- 
sarily complicated the treatment of the subject by his departure from the 
Hopkinson method of treating such stand-by items as management, office 
expenses and taxes when, from a particular case investigated, he seemed 
to obtain average cost per unit on account of these items to be used else- 
where, whereas it was quite clear that no general statement as to future 
cost on account of such items could be made except in terms of kilowatts, 
which enabled a much simpler investigation to be used. He was at issue 
with the author in desiring chiefly to obtain those motor loads which did 
not incur material capital expenditure. Surely, if a motor business pro- 
duced a fair return on capital expenditure, say, 10 per cent., it was 
certainly worth having, and the more capital that could be expended with 
this assurance the better it would be for everybody concerned. The 
autbor over-valued the non-interest-paying motor business, because he 
had quite under-estimated the enormous diversity factor existing in a 
na motor business. Instead of the diversity factor being as low as the 
author assumed—namely, 14, which was much lower than the diversity 
of the large lighting system in Brighton—the diversity factor of two or 
three thousand kilowatts of motors distributed in a manufacturing 
town would be nearer 6 than it was to the author’s limit of 4. The 
reasons which led him to this contrary opinion were the following: 
The maximum load on a pair of tramway motors frequently read 60 kw. 
for 80 or more seconds, whereas the average demand on 40 or 50 train- 
cars came down to something like 10 kw. per car; and in Glasgow, he 
was informed by Mr. Lackie, this figure was reduced still further to 73, 
showing a possible diversity factor in this case of nearly 8. It might be 
said that tramway [motors in no way represented ordinary stationary 
motors, but from this he differed, as, in a manufacturing town with 
motors situated all over various works, driving tools, sewing machines, 
printing presses and so on, the conditions of use of the average motor 
very much more resembled the average use of a tramway motor than it 


would the ordinary electric pump motor, which, instead of being the moet 
representative class of motor, turned out to be the most unusual class. 
As this important question of diversity factor of a motor business was 
the one which would have the greatest effect in lowering the cost of 
supplying electricity, on account of its reducing effect on the capital 
involved, he would like Mr. Taylor to reconsider his figure of 1°5, as on 
the true value of the diversity factor depended very much whether he 
was right in assuming electricity for motive power, unaccompanied by 
restrictions, could not pay, in the majority of stations, at Id. He 
entirely disagreed with the author’s statement to the effect that 
* the station" load-factor was obtained by multiplying the motor“ 
load-factor by the “diversity factor." It was entirely a wrong use of the 
term, and he could not conceive any relation existing between the diversity 
factor of a motor business and the station load-factor, but this disagree- 
ment might be entirely due to his misunderstanding the use made of 
those terms. It seemed obvious that the diversity factor of a large motor 
business was due to the non-simultaneous use of the motors during the 
two periods before and after lunch in the working day, and did not have 
апу рео with the number of hours in the year the machinery was 
at work. 

Mr. 8. E. FEDDEN, in a written communication to Mr. Taylor, said 
he did not consider it necessary to class the motors „ccording to their 
load-factor; they naturally levelled up all differences themselves. Among 
some 4,000 н.р. connected to the Sheffield mains were blowing motors 
running 100 hours per week, rolling mill motors on and off every half- 
minute, elevators, &c., and they all levelled up on the generating plant to 
about 30 per cent. of the connections and gave a steady load with practi- 
cally no fluctuations. He did not believe in any complicated or “ cut-off 
peak load ” charge. The charges should be simple and straightforward, 
so that everyone could understand them. He did not consider there was 
any chance of the lighting load and motor load swamping the power 
house, as with the present satisfactory state of generating plant, he should 
feel quite justified in risking his spare plant being in a condition to run 
one or two hours per day for two or three months in the winter when the 
two loads overlapped slightly. There was no fear from day fog in a pro- 
vincial town, where there was a lot of private house lighting, as only a 
very small proportion of this would come on during the blackest day. In 
most circumstances he totally disapproved of batteries on consumers’ 
premises or in sub-stations, as bringing in needless complications. 

Mr. A. M. TAYLOR, in reply, speaking on the question of diversity 
factor, said he thought there was one point on which they must all agree, 
and that was that if they had motors which were absolutely continuously 
loaded, there could only be one diversity factor for them—namely, unity 
and that the diversity factor was inversely proportional to the load-factor. 
Therefore it was perfectly easy to understand why Mr. Sparks and others 
could get 5, 7, 10 and 15 per cent. ; it simply meant that if they got a 
10 per cent. load-factor they got a 10 per cent. diversity factor more or 
less. The only basis to start from was that where the diversity factor 
was unity the power-factor was 100 per cent. He was sorry to hear from 
Mr. Tapper that the restricted hour system at Stepney was not a success, 
and he could not offer any suggestions as to it. He understood that at 
Brighton it was a great success. They were selling there 750,000 units 
which they would not have sold otherwise without the system, and at 
Montreal they had motors of 300 H. P., 400 н.р. and 500 H.P., working on 
this system, and they were glad enough to have them. The total 
amount connected in Montreal upon the restricted-hour system was 
6,000 н.р, for a population of 250,000. They took no precautions, but 
there was simply a flexible arrangement between the consumer and 
the toppie for cutting off the supply during the peak hours. Mr. 
Highfield thought he was too despondent about the whole question 
of motor load. He only wished he were, but he knew that in Bir- 
mingham there were motor loads slipping from their grasp, and there 
were lighting loads coming into the hands of the private plant people, and 
he did not know how this was to be avoided. It seemed to him that it 
was no use for electrical engineers to bury their heads in the sand and 
say they could not be knocked out and that electricity was bound to come. 
It was better to get a little margin in hand first. With regard to Mr. 
Highfield and tramways, he had touched upon that in the Paper. With 
regard to Mr. Jeckell’s figures, unfortunately for the electric motor, 
they proved his (Mr. Taylor’s) figure of 1 unit per brake horse- 
power-hour to be only too near the truth, where tha motor was a 
small one and was working at a quarter of its rated load. Mr. Jeckell's 
figures looked very plausible, but they went against the principle 
of the conservation of energy. Mr. Jeckell had multiplied the rated horse- 
power of his motors by the hours of running and called this the brake 
horse-power-hours. To get the brake horse-power-hours developed this 
figure should be multiplied by the ratio of the average horse-power 
developed to the rated horse-power of the motor. With reference to his 
table it might be some consolation to Mr. Jeckell that the 1:874. there 
given represented the cost of four hours’ working and not of one hour, 
because it referred to a motor working on the average at one-quarter of its 
rated load. It was possible that Mr. Jeckell’s records from the consumers 
of their brake horse-power might be in excess of what they ought to be. 
Mr. Vignoles remarks were very interesting, but he hardly knew whether to 
take it that he disbelieved in Fig. 7 or not, although he rather fancied that he 
did not. But as far as the engine losses were concerned the diagram was con- 
structed on Willan's law, which, according to the article in T'he Electrician, 
Mr. Vignoles had found to hold true, and therefore this portion of the 
diagram must be correct; and the remaining part went a good bit further. 
It not only measured the steam consumption but dealt with the coal 
burnt, so that he submitted that the diagram really took account of all 
things, and, as far as he knew, it agreed with Mr. Vignoles’ results. Mr. 
Dawbarn objected to saddling the lighting load with everything, and he 
thought he took a кап position in this. Не di 


ght | id not see at all why 
the lighting load and the motor load, when they made the same demand 
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upon the station, should not be debited in the same manner. With 
regard to the restricted-hour business, there had been for several years 
in Birmingham an installation of about 40 K. . working on this system, 
and although the misguided people were paying a good deal more for 
their current than they ought to have done, they were satisfied, and it 
did seem a system that was well fitted to many trades. If good enough 
terms were given people would be found to come on. Mr. Dawbarn was 
quite right with regard to the small dynamo; it should, of course, be the 
same size as the motor. When making his calculations he had had this 
in mind. But in several cases a booster could be used in place of the 
dynamo, and the motor worked off the cells direct. In such cases, how- 
ever, the size of the cells would come out prohibitively if the booster were 
over 15 kw. capacity. 

The PRESIDENT said the discussion had reminded him of an old 
grievance that he had, and that was the load-factor. Не was under the 
impression that the load-factor was the proportion of the actual current 
or energy taken out of a station in comparison with the maximum which 
that station could provide ; that was to say, a load-factor of 100 per cent. 
was attained if all the generators of the station were run for 24 hours a 
day all the year round. However, as Mr. Highfield had mentioned, there 
was the fact that the load-factor would vary between summer and winter 
if they calculated it for each 24 hours. Did not that show at once that 
there was something wrong? If accidentally a station had a big load on 
one day its load-factor went down, and if on another day it so happened 
that there was a fog all day long then the load-factor went up enormously 
and disproportionately. But he thought the proper way of fixing the 
load-factor was to compare the actual output of the etation with the maxi- 
mum possible output. He really thought that they ought perhaps to apply 
to the Engineering Standards Committee to clear this point up and get a 
satisfactory solution. The discussion had shown that figures were very 
dangerous things to play with. For instance, if they listened to Mr. 
Jeckell's remarks about Mr. Taylor's figures, and Mr. Taylor's remarks 
about Mr. Jeckell's figures, they wore quite convinced that somebody was 
wrong, yet both sets of figures taken by themselves sounded extremely 
plausible. Perhaps it would console Mr. Jeckell a little if he looked at 
Mr. Taylor’s figures simply from the point of view of comparing the 
respective costs of electric motors and gas engines. According to Mr. 
Taylor’s figures the comparison in favour of electric motors was even 
better than that shown by Mr. Jeckell’s figures, and he would therefore 
suggest to Mr. Jeckell that next time the gas man quoted Mr. Taylor's 
figures with regard to electricity, he should ask him to quote Mr. Taylor’s 
figures with regard to gas. (Mr. Jeckell: But he won't.) Mr. Taylor 
had gone to immense trouble to get the figures in his Paper together, and 
he would ask them to give him a hearty vote of thanks. 

The vote of thanks was given, and the discussion terminated. 


CALLENDER CABLES. 


The catalogue which has just been issued by Callender's Cable & 
Construction Co. contains a great deal more than is implied by the 
mere word “catalogue —it is almost a cable text-book. All the 
lead-covered cables which it describes are made in accordance with 
the dimensions specified in the British standard tables as approved 
by the Engineering Standards Committee. Included in the book are 
tables of dimensions, weights and resistances of high. conductivity 
solid and stranded copper conductors in British and metrical units; 
British standard sizes of stranded conductors and radial thicknesses 
for jute or paper dielectric, and lead and armour for underground 
cables. Then follow specifications, with coloured plates, of various 
types of cables. Towards the end of the book are about 50 pages of 
general information," wherein some exceedingly useful hints re- 
garding cables are to be found. There is, for instance, a complete 
description of a graphical method for ascertaining the load supplied 
from each of two feeders to an inter-connecting distributor. Follow- 
ing this are fuse tables and diagrams of different distribution sys- 


tems, showing the equivalent weights of combined conductors for 


the same percentage loss and the same voltage. An empirical for- 
mula is given for finding the size of cable required for any system of 
feeders—viz.: Section in sq. in. (Kw. x L x К) V? x loss % x P. F.), 
where L=length in yds., K=a constant depending on the system 
employed, V is the voltage, and P.F. the power-factor. A list of 
probable power-factors is appended. 

Undoubtedly, the most useful feature of the catalogue is the series 
of curves giving the voltage drop of feeders at different loads. These 
are given drawn on squared paper for cables from 0:1 to 1:0 sq. in. 
for continuous currents and 0:025 to 0°8 sq. in. for three-phase 
currents, and for lengths varying from 500 to 2,000 yds. Volts 
drop are plotted as ordinates and current as abscisssm, а straight 
line ** curve ” being given for each size of cable. A dotted red line, 
which is called the “line of extreme safe limit of current density,“ 
is given as an indication to safeguard against using that portion of 
the curve which lies above the red line, as this would mean running 
the conductors at a higher current density than is found judicious 
by experience. The maximum current density taken as permissible 
varies froin 1,000 amperes per square inch for conductors having a 
sectional area of 0-1 sq. in. or less to 700 amperes per square inch 
for conductors having a sectional area of 1-0 sq. in. In the case of 
the three-wire three-phase curves, the absciss.v represent the per. 
centage power losses measured along the feeders in terms of the 
actual power transmitted at a certain power-factor. 


THE “MERIDIAN” LAMP. 


A lamp to fill the existing gap between the ordinary incandescent 
lamp and arc lamp should be as simple as the former, and should 
have an efficiency approaching that of the latter. Itis claimed that 
these requirements are met by the B.T.-H. “ Meridian lamp, a new 
type of incandescent filament lamp, having a spherical globe and 
translucent prismatic reflector. A short reference to this new 
lamp was made in The Electrician, Vol. LIV., p. 1027. 

The special Prismo glass shade with which cach lamp is pro- 
vided is the result of a long series of experiments, and is accurately 
and rigidly fixed to the lamp fitting in a certain prescibed position, 
with regard tothe bulb. The excellent light distribution in all use- 
ful directions is shown in the diagram below. It will be observed 
that the maximum candle-power is about 58 at an angle of 30 deg. 
from the vertical, and that an average candle-power of about 55 18 
well maintained over an angle of 60 deg. The dotted triangle shows 
that this peculiar distribution produces a practically uniform illumi- 
nation of great intensity over a circular field, whose diameter 
approximates its distance below the lamp. The B.T.-H. Meridian 
lamp, it appears, has been specially designed to give this distribution 
of light. It is stated that for drawing offices, libraries and similar 
places, the globes should hang about 4 ft. or 5 ft. above the desks or 


tables, and for general illumination they should be about 8ft. to 


12 ft. above the floor, depending upon the reflecting power of the 
walls and ceiling. The Meridan lamp is also suitable for show 
window, shop and office lighting, and in general {ог all kinds 
of illumination where a downward distribution is desirable. 
Its efficiency is said to be 9:2 watts per candle-power. The stan- 
dard lamp is made in only one size, giving approximately 55 c.p., 
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and consuming 120 watts. It is supplied for all voltages from 102-125 
and 200-250 volts. The bulb is spherical, 5 in. in diameter, and is 
always supplied frosted or obscured. A special lampholder is supplied 
with the fittings. These consist of the lamp, lainpholder, 3 ft. of green 
silk flexible cord and special prismatic glass shade. Meridian lamp 
fittings (which are furnished in polished brass only) are not weather- 
proof, and when the lamps are used out of doors they ought to be 
protected by weather-proof lanterns. | 
The following useful table has been computed by the British 
Thomson-Houston Co. for the convenience of users of Meridian 


Desk or reading 20 Bo d. 
table 

115 5:75 9:8 

[ 10 | 7:0 12:0 

General lighting) 0-75 8:2 14:0 

| | 050 ' 10-0 17-0 


Single-phase Motor Cranes.—It is stated by the Elektrotech- 
nische d Polytechnische Rundschau that two cranes, equipped 
with single-phase motors of the Winter-Eichberg type, have 
been erected at the new Rhine wharf at Deutz (Germany). 
One 40 H.P. motor is employed for lifting, one 10 H.P. motor 
for moving the crane bodily and another 10 H.P. motor for 
swivelling. Current is obtained from the town supply. 
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THE OSMIUM LAMP. 


We have received from the General Electric Co. a catalogue sheet 
with regard to the osmium lamp, the sale of which they are now 
pushing in this country. Fig. 1 below shows the shape of 
the three types of lamp manufactured, the illustration being two- 
thirds actual size. The following are the candle-powers supplied at 
the various voltages :— 


Candle- power. Voltage. | Fitting 
24 4 | S.B.C, 
54 | 8 | S.B.C. 
10 | 25 | В.С, (train lamp’. 
10 | 33 8. B. C. (candle lamp). 
25 45—60 В.С. 
82 10—175 В.С. 


Тһе pamphlet contains the tests made by Prof. Wedding on 37. volt 
osmium lamps, results of which were published on p. 40 of The 
Electrician for October 30, 1908. In these tests the average life of 


8 volt, 53 c.p., S.D.C. 
Fittirg. 


45-60 volt, 25 C. p., B.C. Fitting. \ 
4 volt, 23 c.p., S.B.C. 
F: thing. 


Fia. 1,.—Variovs Tyres AND Sizgs oF OsMIUM Lamps, 


the lamp was of the order of 1,500 hours, the efficiency starting at 
about 1:4 watts per candle and falling to 1:8. The company only 
claims an average life, “not less than 500 burning hours," and 
gives the etliciency at 1:5 
watts per candle. Asan 
example, the company 
also gives the following 
results of actual tests :— 

А 27 c.p. osmium lamp, 
after burning 1,338 hours, 
was found to be giving 
28 c.p. The initial con- 
sumption was 1:42 watts, 
and at the end 16 per 
candle-power. 

A 80 cp. lamp, con- 
suming 1:46 watts per 
c.p., at the end of 1,299 
hours was giving 242 c.p. 
the consumption being 
1:76 watts per c. p., and 
the same lamp at the end of 8,132 hours was giving 237 c.p. at 1:78 
watts per candle power. ; 

In comparing these interesting figures with the results obtained 
with carbon lamps, however, the disadvantage of the lower voltages 
must be borne in mind, and also the greater price of the osmium 
lamp, this varying from 4s. in the smallest sizes to Ts. 6d. in the 
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Fic. 2.—Futr-way ADAPTER, 


larger ones. It is also mentioned in the catalogue that the lamps 
should only be burned in a vertical hanging position. 

Adapters, one of which is shown in Fig. 2, have been designed for 
connecting two, three or more osmium lamps in series, the adapters 
bejng fitted with the bayonet socket so that they can go into the 
lamp holders on existing fittings. This also tends to increase the 
initial price to users of the osmium lamp, as the cost of the adapters 
varies from 2s. 6d. for two-way to 5s. 6d. for five-way. 

The efficiency figures are excellent, however, being more than 
twice as good as those for carbon lamps of equal size and life. 


CORRESPONDENCE. 


«А PLEA FOR LARGER UNITS." 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have read your leading article and Mr. Vignoles’ 
contribution with much interest. With the former, however, 
I do not by any means agree. I quite admit that the ten. 
dency of stations is towards larger units, (d) because the 
relative loads are оре bigger, and (5) because larger elec- 
trical units are now available. I must point out, however, 
that Mr. Vignoles' straight-line result at Grimsby is because 
he has eight small sets, and is, therefore, able to % them 
up pari passu with the load, and to keep each unit of plant 
fully loaded up. Therefore, the banking up, radiation losses, 
&c., on any day being ascertained, it follows that the consump- 
tion curve must, approximately, follow a straight line, having 
(because each set is only run at full load) a constant ratio to 
the integrated load. This would not follow, however, if Mr. 
Vignoles had, say, one large unit which did the whole load, 
because the steam consumption per kilo watt hcur would, neces- 
sarily, be greater (pronouncedly so with a throttle-governed 
engine) at light than at full load. 

Why does one get so good results from marine engines? 
Because the run from port to port is practically a constant 
load — i.c., the load-factor is near unity. Such a condition of 
things can only exist if electrical stations obtain a load-factor 
approaching unity, either by diversity of application of their 
output, or by storage, or by both combined. Then one does 
not see why quite as good results should not be obtained as in 
marine practice. 

Many engineers would say that in so large a city as Edin- 
burgh, having a total installation of 11,257 kw., it is ridiculous 
to have 750-kw. sets as the largest unit. Examine the Edin- 
burgh accounts and one will see that the results are of the 
highest order of merit. lt may be argued that even better 
results would be obtained were the sets larger. Now one 
doubts this. It is because there are so many sets that these 
excellent results are obtained, considering the load factor 
(0:173). This divisibility into small sets reduces the amount 
of stand-by plant, though it is admitted the capital cost per 
kilowatt of plant installed is somewhat higher. On the other 
hand, were the Edinburgh works used for traction purposes 
only, with a much better load-factor, then it would be, 
ündoubtedly. a mistake to have so many sets, and probably 
six 2,000-kw. units of plant would represent better engineering. 
Obviously, the logical conclusion is that in determining the 
proportion of the unit to the total plant installed, the esti- 
mated load-factor must have much to say in the matter, which 
I note you remark in your leader. 

It must not be forgotten that a large engine requires a 
much longer “lay-off” for overhauling than a smaller set; and 
thus, in the traction example quoted above, six sets would be 
necessary—viz., four in use and two stand-by, one of these 
being in reserve while the other was undergoing repair. 

The amount and division of plant. for a traction load only 
is so easy a problem to settle that one need not dilate on it. 
In a station for power or general purposes, however, this is 
not so easy, and one is inclined to the view that the probable 
total amount of plant +10, +2 stand-by sets will fairly repre- 
sent the correct size for any given station. Thus, if it is 
estimated that 7,500 kw. will supply the ultimate needs of a 
particular town, twelve 750-kw. sets would be installed. 
Similarly, if a 50,000-kw. station be required, twelve 5,000-kw. 
sets. Nor does one think that seven (not six) sets of 1,500 kw. 
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and 10,000kw. would be so good, either in first design or in 
financial results ; and not even the advent of the turbine for 
larger sizes weakens this conclusion.— Y ours, &c., 
JOHN F. C. SNELL, 
Chief Electrical and Tramways Engineer. 
Sunderland Corporation Electricity Departmen:, May 4. 


TO THE EDITOR OF THE ELECTRICIAN. 


Str: We have read with great interest in your paper the 
notes on the efficiency of steam plant, and the letter thereon 
signed “ Perpetrator.” We suggest that ** Perpetrator " should 
become, like ourselves, a regular reader of your paper, and he 
would have seen in your issue of March 10th, pp. 326 and 827, a 
full report by Mr. S. E. Fedden, the general manager and 
engineer of the Sheffield Corporation electricity supply depart- 
ment, upon the tests and trials at the new Neepsend station, 
wherein he shows that, averaging the costs at Neepsend station 
over 10 weeks, the cost per unit generated was 0:096d. Your 
correspondent will, therefore, see that the figures are not 
from tests of the peak of a heavy load, but the average costs 
over a sufficient period long enough to obtain reliable results. 

He questions why the Glasgow tramway station cannot do 
as well, because they have got water-tube boilers and induced 
draught. He fails to take account of plant that Mr. Fedden 
has put down at Sheffield, which consists of the Stirling water- 
tube boiler combined with Ellis & Eaves induced hot-air 
draught plant; Bennis stokers and self-cleaning compressed- 
air furnaces, using the heated air from the Ellis & Eaves 
heater and injecting the same through their tubular bars into 
the fire—a modification patented by Mr. Fedden. 

On consideration, it will be apparent to ** Perpetrator " that 
there is sufficient in this combination to account for the dif- 
ference of nearly 50 per cent., and tbat unless the Glasgow 
Corporation adopt something as good they cannot expect to 
get these high results. We do not claim, and have never 
claimed, that we alone have reduced the coal costs in Sheffield 
to the remarkably low figure obtained. As we have distinctly 
implied in our advertisement, it is due to the entire combina- 
tion, but we do claim that our system is the most important 
part of it, and that without it the results would be impossible. 
A note in the advertisement referred to says that “Experience 
with similar machines in the Sheaf-street station does not lead 
me (meaning Mr. Fedden) to fear any notable increase in the 
upkeep charges after the period of maintenance has expired.” 

We mention this to make it clear that the published record 
does not refer to the older station of Sheaf-street, where experi- 
ments in both boilers, machine firing, hot-air arrangements and 
induced draught took place extending over a considerable time 
and leading to the adoption of the combined system at work at 
Neepsend, the results of which are so satisfactory and have 
caught the attention of your correspondent. We have not the 
coal costs at Sheaf-street before us, but do not think they are 
anything like so low as those obtained at Neepsend, though the 
figure 0:36d. that your correspondent refers to is probably an 
old one 

There is one point worth remarking upon: in nearly all 
these tests the calorific values of the fuels used are not given, so 
that the actual boiler efficiencies cannot be arrived at. Thus по 
real comparison of the results at different electricity.works is 
available, as the cost per unit depends upon the efficiencies 
of the steam motors. An efficient calorimeter such as the 
“Darling” only costs a few pounds, and we think it would 
pay every central station engineer to use one. 

We see no reason why the Sheffield results should not be 
obtained at many other stations, but it means having a properly- 
equipped and well-thought-out boiler house.—Yours, &c., 

Ep. BENNis & Co. (LTD.) 
Alfred W. Bennis, General Manager. 
Little Hulton, Bolton, May 9. 


DIVERSITY FACTOR. 
10 TAE EDITOR OF THE ELECTRICIAN. 


Sik: As the question of diversity factor is one of the greatest 
mportance, and my extension of the ordinary meaning of load 


factor has evidently been misunderstood, I beg leave to tres- 
pass further on your columns. 

Mr. Tappers remarks, and more especialy Mr. Arthur 
Wright's communicated remarks, bear out in a striking way 
my own deductions (p. 18 of Paper). The Glasgow motors, 
we are told, develop 60 kw. occasionally. Hence, taking a one- 
hour cycle, the energy consumption with a 100 per cent. load- 
factor ” (in the sense I have taken it) would be 60 units per 
car. But we know that for each unit consumed on the car, 
we ought to do a car-mile. Therefore, if the load-factor 
were 100 per cent. we should cover 60 miles in that hour. But 
it is found in practice that, including all stops, we only cover, 
say, 8 miles per hour = 8:0 units. Hence the load-factor (over 
a one-hour cycle) is only (8 x 100) 60— 13:3 per cent. And 
the diversity factor is the reciprocal of the load-factor, or 
60/8 27:5, which is almost exactly what Messrs. Wright and 
Tapper make it. 

Similarly, with very intermittent work, such as lifts, &c., 
the diveraity factor may easily reach values of 10, 15, or even 
20; but the load-factor goes down in proportion. In spite of 
this, as I have shown in my Paper, the station load-factor 
(over the same cycle) may be quite high, because it is the pro- 
duct of the (cyclic) load-factor and the diversity factor.— 
Yours, &c., A. M. TAYLOR. 

Birmingham, May 9. 


SUBMARINE CABLE CONSTRUCTION. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : In your editorial article of May 5th you draw attention 
to Sir Oliver Lodge's patent No. 27,265 of 1903, in which he 
described methods of increasing the self. induction of submarine 
cables by winding the copper conductor with iron wire of 
rectangular cross-section or by threading over the copper iron 
washers. You further point out that Sir Oliver Lodge's inven- 
tion might be improved by insulating the iron from the copper 
so as to prevent it acting as part of the conductor. 

I enclose a patent of mine, No. 10,667 of 1903, in which 
such a cable is described —namely, winding the copper con- 
ductor with iron wire of round or rectangular cross-section and 
insulating such iron from the copper core. 

As is well known, in a straight wire traversed by electric 
currents the maximum magnetising effects are at right angles 
to the length of the conductor, and it is therefore necessary, 
if these maximum effects are to be obtained, to place the iron 
round the conductor at right angles to its length, and without 
a joint —say, in the form of washers, as Sir Oliver Lodge has 
proposed— but if a slight loss, of, say, 1 or 2 per cent., in the 
magnetisation is not objected to, the iron may be safely placed 
on in the ferm-of ribbon, in which case the lines of force will 
circulate the conductor in a continuous spiral, entering and 
leaving the spiral whenever there is a variation in the strength 
of the current in the conductor. 

The lines of force that enter and leave the spiral would have 
to traverse outside space, but if the length of this path was 
considerable, as it would be in the case of a cable, the reluctance 
would be practically negligible, for the simple reason that the 
space would have a permeability of one, and a nearly infinite 
cross-section, and thus its resistance to the return of the lines 
would be practically nil. 

To obtain the best effect, it would, in my opinion, be neces- 
sary to still further laminate the surrounding iron of such a 
cable, winding successive layers of iron tape with insulation 
between, rather than winding the tape on in one thick ribbon. 
The reason of this is that the path in the iron to radially- 
acting currents, induced by the electrostatic effects, would be 
considerably reduced. 

This horizontal stratification might be of more importance 
than laminating the iron at right angles to the conductor. 

In patent No. 25,669 of 1903 I have gone further into this 
matter of induction in cables, and have described a type in 
which the conductor and the magnetic material are each of a 
half-round section, placed together to form a cylinder, with a 
thin insulation between them; the combined core is then 
twisted axially to produce the necessary number of turns. 

Such a geometrical construction would seem to be the best 
possible design to produce the maximum self-induction with the 
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minimum of resistance. In this case also the iron should be 
carefully stranded or laminated. | 

In this last type of cable the magnetism enters and circu- 
lates round the conductor in a continuous spiral, returning 
through the outside space; the return path possessing no 
reluctance, the iron thus behaves as well as if it was a closed 
iron magnetic circuit. 

Moreover, such a form of cable would lend itself to convenient 
and rapid manufacture.— Yours, &c., 

London, May 8. S. G. BROWN. 


COMMUTATION IN A FOUR-POLE MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Mr. J. K. Catterson-Smith’s very interesting Paper of 
March 15th on the above subject (published in The Electrician 
of April 21st, p. 11) contains a curve showing the no-load 
losses of a motor for various brush positions. In connection 
with some experiments concerning the influence of short-circuit 
currents on the magnetic field, which I carried out during the 
winter 1903-4, I also tested several motors in the same way on 
light load, keeping the voltage and the speed constant. The 
curves so obtained were not symmetrical to the neutral line, 
showing a stronger increase of losses for backward shifting. 
The reason for this will be seen by following the different 
effect of the short-circuit currents on the field which are 
weakening it for a backward position and strengthening it for 
a forward position, thus causing a considerable difference of the 
exciting current for two positions of equal distance from the 
neutral line. The short-circuited conductors themselves are, 
therefore, moving in a correspondingly different field. One of 
these curves, which also contains the exciting current, can be seen 
on p. 36 of my recently-published pamphlet: * Uber mag- 
netische Wirkungen der Kurzschluss-stróme in Gleichstroman- 
kern" (Stuttgart: Ferd. Enke).— Yours, &c., 

Thornbury Works, Bradford, May 8. Dr. Ковект Pont, 


CABLE LAYING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have got several inquiries as to the details of my 
practice in using tarred sand for surrounding lead-covered 
cables in the ground, and I venture to ask you to publish a 
letter which I am just now sending in reply to the engineer of 
one of the most important electrical supply central stations in 
the kingdom. I should, perhaps, explain that, though I have 
engineered and managed a small central station for 16 years, 
my chief professional work is civil engineering, and I have not 
the time to let my mind run on electrical questions. This 
accounts for my not having experimented in the direction of 
this subject as much as its importance deserves. It strikes me, 
for example, that anthracite (or other coal) powdered not too 
finely (sifted free from fine dust and also from pieces larger, 
say, than iin.) would be a good substitute for the“ sand” 
inside the casing. Substances easily affected by damp might 
be enclosed and buried in bad ground, &c.— Yours, &c., 

Galway, May 8. JAMES PERRY. 


| [ Сору. | 

It is our habit to spread the sand (I prefer a coarse 
sand of varying sizes of particles) on a floor where it is air 
dried; when dry we mix 16 with tar (as it comes from the 
gas works) giving it as much tar as will wet it thoroughly, 
tossing it as cement mortar is tossed when wet. It is then 
made up in a heap under cover for use as required. — It 
should get as much tar as will not allow of any drainage from 
the heap. Idress the trench to be fairly regular along the 
Lottom and sides. I place 2 in. to 3in. of. the tarred sand on 
the bottem of the trench and on this I place the wooden 
troughing ; I fill up between the sides of the troughing and 
the trench with tarred sand, and I put about 1}in. of tarred 
sand in the troughing; on this I pour a considerable extra 
quantity of tar inside the troughing, and I lay the cables in 
the troughing well wetting them with tar. I sce that the 
cables are well apart and fill up the troughing with tarred 
sand, taking pains to see that it is well pressed down, adding 
as much tar as may be necessary to well fill the interstices of 
the sand inside the troughing. A wood cover is now placed 


on the troughing and some additional tarred sand is placed on 
top of this cover, spreading over to make contact with the 
tarred sand at the sides. I now have a wooden box contain- 
ing cables surrounded with tarred sand quite filled with tar, 
and this box separated from the earth by a surrounding of 
tarred sand not so carefully filled with tar. 

I am now of opinion that it is best to use the tar without 
boiling it. I have experimented with tarred sand so lightly 
tarred that it lies loose on boards exposed to the weather. This 
sand has been lying open for quite a year ; on the top it looks 
black in wet weather, but at the depth of | in., however wet 
the weather has been, it is brown coloured and dry ; it appears 
to behave like the feathers of waterfowl, it does not wet. I 
think this remarkable quality of tarred sand has not before 
been noticed. 

Inside the casing I think there should be from 1 in. to 14 in, 
between the cable and the casing; outside the casing from 2 in. 
to 3in. of tarred sand to separate it from the soil. 


PARLIAMENTARY INTELLIGENCE. 


— — 


LONDON ELEOTRIO POWER BILLS. 


Lord Camperdown's Committee of the House of Lords resumed соп. 
sideration of the London Electric Power Bills on Tuesday. It will be 
remembered that at the time of the adjournment before Easter the hear- 
ing of the case for and against the Administrative County of London and 
District Electric Power Bill had been concluded. The decision, however, 
is held over until all the bills before the Committee have been considered. 


Tuesday, May 9. 
City or LONDON ELIHCTRICT Power BILL AND THE East LONDON 
AND Lower THawEs ELECTRIC Power BILL. 


Mr, BALFOUR BROWNE, K.C., who appeared for these two bills with 
Mr, C. C. Hutchinson and Mr. Fletcher Moulton, jun., said they had now 
amalgamated, and the scheme was in the hands of the City Co. Last 
year the East London and Lower Thames scheme was introduced and 
supported by Mr. Merz and Mr. Falconer—who now were in favour of the 
Administrative County of London Co.'s Bill —but the House of Commons 
Committee before which it first came were of the opinion that the financial 
position of the company was not strong enough, and it was rejected. The 
scheme was now revived, and being combined with the bill of the City Co., 
the area о{ һе two schemes was practically coincident with of the indus- 
trial area of the Administrative Co. [see map published io The Electrician, 
Vol. XLIV., p. 980] with one or two exceptions. The area of the 
schemes thus amalgamated was 295 square miles, and it was proposed to 
do at once exactly all that was suggested by the Administrative Co. ; in 
fact, he hoped to show that his company would be able to do it more quickly 
and more efficiently and more certainly than the new company could. As a 
matter of fact, the whole of the evidence in favour of the Administrative 
County of London Bill was in favour of his bill absolutely, and, there- 
fore, the only question he had to ask the Committee to decide was: 
In whose hands should these powers be placed!“ The present position 
of the City Co., in a comparatively small district, was this. They sup- 
plied 10,000 H. P. for power purposes; the total capital expenditure upon 
their works at Bankside was £1,805,950, and the capacity was 22,000 kw., 
and in order to keep up to date the company had already scrapped prac- 
tically two complete works at Bankside. The supply at the commence- 
ment was by single phase, but in 1898 a supply of continuous current 
was also started for power purposes, and great endeavours had been made 
to develop this part of the business by giving facilities for the hire and 

urchase, of motors and so on. In December, 1890, the supply motor 
oad was 331 kw., whereas in March last it was 7,981 kw. The site at 
Bankside was practically an ideal one from all points of view, with plenty 
of surplus land. If this bill were passed it was proposed to erect five 
turbines of 5,000 kw. each. At present there were 62 boilers in the station 
of which only 30 were used. To supply the extra 25,000 kw. above 
referred to, only 20 of the remaining 32 boilers would be required. All 
this extra supply would be available by 1906, so that they would be years 
ahead of the Administrative Co. The City Co. was also prepared to scrap 
certain old generating sets of a total capacity of 4,000 kw., and upon the 
site of these sets, six further turbines of 5,000kw. capacity each 
would be erected, thus giving a further 30,000kw. of machinery, 
or a total of 55,000kw. in all of new machinery, and a total, 
including the present installation, of 77,000kw. This was normal 
rating, but upon the rating taken by the promoters of the Administrative 
Co.’s Bill the capacity of the 55,000 kw. of plant would be 70,500 kw., 
and for short periods it would be 94,000kw. Land for two other 
generating stations was scheduled at Greenwich and West Ham, and 
when the demand called for it a 125, 000 kw. station would be erected 
at West Ham at a cost of £1,350,000. The number of consumers of the 
City Co. at present was 11,639, of which 1,286 were consumers for power 
purposes, and he would show that as the demand had increased the 
prices had been reduced. In comparing the tigures of works costs 
and capital cost given by the Administrative Co. he maintained that 0- 2d. 
per unit was the lowest possible figure for the former, and that Mr. 
Merz's estimate of 0`1254. was wholly hypothetical, and could never 
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be attained. Upon the rating assumed by the Administrative Co. the | prices were concerned, but they had approved the taking over of the East 


capital cost of the first portion of the works proposed under the City 
Co.’s bill would be £5:25 per kilowatt, and for the second portion £7-4 
per kilowatt, or an average of £6:4, the company being in possession of 
the necessary land and buildings, so that upon this assumption he 
could beat the Administrative Co. But it was a fictitious assumption, 
and he did not agree with it. With regard to the suggestion of his 
learned friend, Mr. Fitzgerald, at the close of his speech for the 
Administrative Co.'s bill that there might, if the Committee thought fit, 
be competition between any two of these competing schemes, he 
protested against any such principle, and there was a precedent for his 
contention, for when the Clyde Valley Power Bill and the Caledonian 
Power Bill came before Sir James Woodhouse's Committee as competing 
bills, the promoters of the Caledonian Bill suggested that both should be 
passed, but the Committee refused to accept the suggestion, and rejected 
the Caledonian Bill. Competition was a rough-and-ready method of 
making people do their duty ; this should be secured by regulation. Con- 
trary to the proposal of the Administrative Co., this bill did not pro- 
pose to compete with existing companies, Therefore, the opposition 
of the County of London Electric Supply Co., the London Electric Supply 
Corpn. and one or two others had been withdrawn, but the districts supplied 
by these companies were left in the bill forthe purposes ofemergency supply. 
For ordinary supply they bound themselves not to supply without the 
consent of the company. The bill would, however, compete with the 
local authorities. On the question of purchase, although, of course, this 
new undertaking would not be liable to purchase by the local authorities, 
this would not interfere with the right of the City Corporation to purchase 
the existing undertaking in the City of London. Another condition of 
this bill differing from the Administrative County of London Bill 
was that a supply for lighting would not be given to power con- 
sumers, but, of course, the company could not be responsible for 
the use the manufacturer made of the current once he received 
it upon his premises. In all other respects the bill was identical 
with that of the Administrative Co.’s Bil, as it was when origi- 
pally introduced, and any amendmets he would strongly resist. If 
he understood the amendments proposed to the Administrative Bill 
aright, he maintained that it would be impossible to carry out the pro- 
posals of the bill. He honestly stated for his company that it could not 
do what the Administrative Co. said it could. But, in view of the manner 
in which the amendments were proposed, really he did not know what 
was the present condition of the Administrative Bill. 

Lord ROBERT CECIL, for a large number of local authorities, con- 
curred in the latver remark of Mr. Balfour Browne. 

The CHAIRMAN suggested that the promoters of the Administrative 
Bill should prepare a statement of all the proposed modifications. 

Mr. BALFOUR BROWNE, continuing, said that the price for elec. 
trical energy mentioned in the bill only applied to c:rtain consumers who 
took their whole supply for a period of seven years. With regard to 
capital, his company would be able to raise capital more cheaply and more 
easily than a new company. The Administrative Co. would have to pay 
a large amount of capital as interest during construction in order to tempt 
the public, and the cost of raising it would be very great. In connection 
with the tube bills some years ago, Sir Clinton Dawkins stated that for 
raising £15,000,000 he would have to charge 8 per cent. The City Co. 
asked for no capital powers, as, being a company under the Companies 
Acts, it had power to raise unlimited capital under resolution of the 
shareholders. 

Mr. FRANK BAILEY, chief engineer to the City of London Electric 
Lighting Co, confirmed the statement of Mr. Balfour Browne as to the 
position of the company. The average prica for power during 1904 was 
1-99d. per unit, for the month of March this year it was 1:724. per unit, 
whilst for the whole of the present year it was estimated at 1-44. per unit. 
It was proposed to generate and transmit three-phase current, and he 
would prefer to supply the power user direct with three-phase low-pressure 
current, his object being to encourage the use of three.phase motors. 
But he did not anticipate a very large demand for the three-phase motors 
for several years to come. For the second portion of the scheme—viz., 
the six 5,000 kw. turbines—a new power house would be erected at Bank- 
side. He estimated that by the end of next year his works costs would 
be 0:253d. per unit. It was proposed at once to lay transmission mains 
to all the manufacturing districts within “reaching distance of the 
Bankside works of the company. It was expected that Bankside would 
be worked to its fullest capacity in two or three years time, and then by 
erecting the station at West Ham, this station could be put at once upon à 
paying load. The depreciation fund of the company at present was 
£256.000. The cost per kilowatt of the first section of his scheme viz., the 
five 5.000 kw. turbines — would be £7:87, and for the second section— viz., a 
further six 5,000 kw. turbines—it would be £11-07. These figures were on 
the normal rating. The total capital expenditure would be £1,000,000. 
The cost of the second section included boilers and buildinga for them. 
He anticipated that by the end of 1905 the output would be 102,930,000 
units: the average price he put at 0: 7d. per unit and the revenue would 
be sufficient to pay 6 per cent. on the capital and carry forward £8,580. 
The cost of the West Ham and Greenwich stations would be £1,350,000 
each, or £108 per kilowatt. 

Cross-examined by Mr. H. LLOYD, K.C., for the Administrative 
County of London & District Electric Power Co.: Witness admitted 
that in the bill there was a provision that nothing in the Bankside 
station which was improved under this scheme should be purchasable 
by the local authorities of the City and Southwark, but this would not 
injuriously affect the local authorities. He did not propose to lay a ring 
шап round the area, but his estimates provided for sutlicient trans. 
mission mains to connect up with the majority of the local authorities 
areas around the Bankside works, The shareholders of the City Co. had 
not had the present bill under consideration so far as the maximum 


London Bill, and the maximum prices in that bill had been taken over, 
They paid the East London Co. nothing for taking over their bill, but, in 
the event of this bill passing, the promoters of last year's East London 
Bill would be refunded their expenses. The maximum prices in the bill 
were the same as in the Administrative Co.'s Bill. The reason why he 
did not propose to compete in the companies’ district in his suggested 
area was his feeling of sympathy with the engineers of those companies. 

Mr. LLOYD : Then you have no sympathy with the engineers of the 
local authorities, for you are going to compete in their districte ' —I have 
every sympathy with them, and that is why I offer to come to their 
assistance in the way I do. 

Further cross-examination: He had made out his revenue table with- 
out inquiring into the probable demand, but he knew what he could supply 
and he was there to supply it. He could give no details of the various 
demands that might be expected. "There was no provision in the bill for 
& sliding scale of dividends in relation to the price, and he resisted one 
being inserted. The bill omitted Shoreditch, Finsbury and St. Pancras 
because the County of London Co. was asking for those areas, which were 
in the industrial area of the Administrative Co. 

By Sir RALPH LITTLER, K.C., for the City Corporation: The City 
might expect no benefit from the scheme, but he was willing to make 1t 
clear in the bill as to what portion of the generating station should be 
purchasable by the City Corporation. At the rame time, at present he 
was under no obligation to maintain the City load from Bankside, although 
he did not suggest that it would be transferred to another generating 
station when one was erected. 


Wednesday, May 10. 

Mr. C. C. HUTCHINSON, for the promoters, handed in the clause 
which has been agreed with tbe London Electric Supply Corpn., pro- 
viding that no competition should take place with that company without 
its consent. Similar terms had been offered to all the other supply com. 
panies in the are& working under provisional orders, These were the 
South Metropolitan Electric Light & Power Co., the County of London 
Co. and the 5outh London Co. 

Mr. BAILEY was then further cross-examined by Mr. Freeman, K.C., 
for a number of London borough councils. One reason for his not com- 
peting with the companies was their short tenure. It was not based upon 
any opinion that the local authorities were not as capable as the com- 
panies, although, as a matter of fact, he did hold the opinion that at 
present the local authorities supplied at a lower price than they were 
justified in doing. If the accounts were audited more from an engineering 
point of view this would have to be remedied. In Bermondsey, where 
there was competition between the local authority and companies, he took 
it that he wouid not be able to supply at all owing to the difficulty of 
differentiating between the possible cuetomers of the local authority and 
those of the Company. He agreed that it was an anomaly. In the case 
of consumers taking current for power purposes and then using it for 
lighting there was nothing in the Bill to prevent it, and he would leave 
the local authority to apply its own remedy. The prices in the Bill only 
applied to authorised undertakers and power users taking all their supply 
from the promoters, and all parties only taking a portion of their supply 
would have to go to arbitration on the question of price. 

By Mr. BAGGALLAY, K.C., for the Charing Cross & Strand Electricity 
Supply Co. and the Kent Electric Power Co. He was not aware of any 
undertaking with the Charing Cross Co. that that concern should 
endeavour to obtain the northern area and the City Co. the southern 
area of the scheme he now put forward; and certainly he did not think 
there had been any breach of faith. With regard to the Kent Power Co., 
despite the statement of his counsel in opening the bill that competition 
between power companies was bad in principle, the bill proposed to com- 
pete with the Kent Electric Power Co. over the area from Woolwich to 
Gravesend, but so far as the Kent Electric Power Synd., which owned 
several Provisional Orders in that area, he was willing to give the same 
clause as had been given to the other supply companies. 

In answer to Mr. LEWIS COWARD, K.C., for the London County 
Council, Mr. BAILEY disagreed with the view that there was no room 
to lay any further cables in the Blackwall and Millwall tunnels. The 
space required for his cables in the tunnels would be about 2ft. by 
2 ft. 6 in., and he believed there was plenty of room for this, judging by 
the plans of the tunnels. 

By Mr. VESEY KNOX, for some South London Borough Councils and 
other local authorities: He bad no particular scheme for supplying in 
any of the Kentish districts or in Ilforu. It all depended upon the possible 
business. 

Witness was further cross-examined by counsel on behalf of many 
other local authorities, the questions being on the same lines as the cross- 
examination of Mr. C. H. Merz during the hearing of the Administrative 
County of London Bill. 

Mr. H. F. PARSHALL said the proposals of the scheme were much 
the same as those he was putting into force for the Yorkshire Electric 
Power Co. In general he corroborated Mr. Bailey's evidence. The 
economical generation of steam had been more closely studied at Bank- 
side than at any other station he knew of, and there was less steam 
wastage at that station than in any other station with which he was 
acquainted. The whole question of economical production of electrical 
energy turned upon this. He approved of a system of radiating feeders 
as suggested by Mr. Bailey. A ring system, such as had been put forward 
by Mr. Merz, he did not approve of. 

Under cross-examination, Witness said the estimates with regard t5 
the scheme were based upon Curtis turbines, but they were not bound to 
any particular turbine. He had had no experience of a worke cost of 
0:154d. per unit, as stated by Mr. Merz, although it might be done on a 
spurt for a special purpose. There was no great advantage in going above 
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5,000 kw, in generating sets, and there was, in fact, only a small difference 
in working expenses between a 1,500 kw. and a 5,000 kw. machine. 

Mr. J. B. BRAITHWAITE, deputy chairman of the City of London 
Electric Lighting Co., was called on questions of finance. The average 
dividend paid by the City Co. was 4-11 per cent. and last year the dividend 
was 6 per cent. The shareholders were an influential body of persons, 
who could raise a large sum of money for the purposes of this scheme. 

In the course of a long cross-examination by Mr. Claude Baggallay, 
Mr. BRAITHWAITE said he was unaware of any arrangement between 
the City Co. and the Charing Cross Co. as to the areas which both com- 
panies should seek for the purposes of power supply. There had been 
some informal conversation between the chairmen of the two companies, 
but no official arrangement was come to, and the City Co. felt perfectly 
free to act as it pleased in the matter. 

In reply to a suggestion by Mr. LLOYD, K.C., on behalf of the Admini- 
strative County of London Co., that the shareholders of the City Co. had 
not had an opportunity of considering the bill, Witness point d out that 
the necessary statutory meetings had been held. 


Thursday, May 11. 

Mr. BRAITHWAITE, under further cross-examination, said he was not 
aware that the proportion between the preference and ordinary share 
capital of the City Co. was unduly high compared with other limited 
liability companies. 

A large number of questions were then put to the witness as to the 
past and probable results of the City Co.’s undertaking and the possible 
security to the shareholders of the company. 

The CHAIRMAN, however, intervened and said the Committee was 
not sitting for the protection of the shareholders of the company. That 
was a matter between them and the directors and was quite irrelevant to 
the inquiry. 

In answer to further questions, Witness said tho cost of the plant 
already scrapped was £237,242, which had been written off. In addition 
there was a depreciation fund of £256,758. The prices in the bill were 
revised on March 22, and were now the same as those in the Adminis- 
trative Co.'s Bill (see The Electrician for March 21, p. 931). 

Re-examination : The company would prefer to supply the local 
authorities in bulk, but if they refused to take such a supply, the company 
would be compelled to set up competition. 

This concluded the case for the promoters of the bill. 

The CHAIRMAN said the Committee had decided to postpone the 
hearing of the cise against the bill for the present. 


e Charing Cross and Strand Electric Power Bill was then proceeded 
with. 


OTHER ELECTRICAL BILLS. 

In the House of Commons on Thursday last week, the Aberdare Urban 
District Council and the Halifax Corporation Bills were read a third time. 
On Friday the Andover Lighting «ad Power, the Croydon Corporation and 
the Swansea Corporation Bills were read a third time, 

The application to insert an additional provision into the London 
County Council (Tramways) Bill, empowering the County Council to lay 
temporary tramways above the surface of theroadways alongside existing 
tramways under reconstruction, came before the Examiner of Private 
Bills in the House of Commons on Monday. The application is the out- 
come of i. recent decision of the Courts that the contractors for the 
London County Council Tramways were liable for damage to omnibuses 1 y 
the construction of such raised tramways, and the insertion of the proposed 
clause in the Council's tramway bill would relieve them of this liability. 
The Spp icanon was opposed by the London General Omnibus Co. on the 
ground that the notices were late, and that as the works came within the 
Parliamentary category of second-class works, plans should have been 
deposited in the ordinary way. For the London County Council it was 
contended that the legal decision above referred to debarred the Council 
from laying temporary lincs, and this would affect about 100 miles of 
lines which the Council had power to construct. The Examiner decided 
that the works proposed did not come within the category of second-class 
works, but said that he must report to the Standing Orders Committee 
that there had been a non-compliance with regard to notices. 

The London United Tramways Bill was considered by the Unopposed 
Committee of the House of Commons on Thursday last week. The bill 
proposes to extend the time for constructing tramways and purchasing 
land under the powers of the company’s act of 1901. No new capital 
powers are cought, and neither is it proposed to construct any new lines. 
The bill was ordered to be reported for third reading. 

The West Cumberland Tramways Bill was ordered to be reported for 
third reading by the Unopposed Committee of the House of Commons on 
Thursday last week. It proposes to extend the periods for exercising the 
powers conferred by the West Cumberland Electric Tramways Acts of 
1901 and 1903. No new lines are proposed, and no new capital powers 
are sought. 

The Heckmondwike Improvement Bill and the South Wales Electrical 
Power Distribution Bill were read a third time in the House of Commons 
on Monday. 

The Metropolitan Electric Suppiy (Acton) Bill is now unopposed. 

The second reading of the North Kast London Railway Bill has been 
still further postponed until May 25. There are three motions on the 
paper that the meaeure be read that day six months. 


The Accrington Corporation Bill was read a second time in the House 
of Lords on Tuesday. 


THE TELEPHONE AGREEMENT. 
In the House of Commons on Friday, 
Sir JOHN LENG called the attention of the Postmaster-General to 
clause 8, sec. 7 of the Telegraph Act of 1868, under which all the employés 


of the then existing telegraph companies of five or seven years’ service 
were taken over by the State or given compensation, and asked whether 
the same conditions would apply to the employés of the National Tele- 
phone Co. when the system of the company was acquired. 

Lord STANLEY, in a printed reply, said he was aware of the pro- 
visions of the Telegraph Act of 1864 dealing with the transfer of the 
various telegraph companies to the Post Office. He was not prepared to 
propose similar arrangements as regards the staff of the National Tele- 
phone Co., since he believed that to follow that precedent in the present 


case would impose an inequitable burden on the taxpayers of the United 
Kingdom. 


Mr. KEARLEY has given notice of the following amendment to the 
motion of the Postmaster-General for the appointment of a Committee to 
consider the agreement between the Post Office and the National Tele- 
phone Co. :—‘ That having regard to the public statement of the Post- 
master-General that under no circumstances can any alteration be made 
in the agreement of the National Telephone Co. to which he has given his 
assent, this House fails to see the necessity for the appointment of a 
Committee to consider it.” 

The motion of the Postmaster-General for the appointment of a Сот. 
mittee has been made twice, but on each occasion was objected to on a 
technical point. The last occasion upon which the motion was made was 
Tuesday May 2, and the statement above referred to by Mr. Kearley was 
made on Thursday. May 4 (The Electrician, May 5). 

Mr. KEIR HARDIE has also given notice of motion that the names of 
Sir Horatio Davies and Mr. Helme be removed from the Committee. 

[The full list of the Committee was given in our last issue.] 


ELECTRIC LIGHTING PROVISIONAL ORDER 
CONFIRMATION BILLS. 


Ihe following electric lighting provisional order confirmation bills have 
passed second reading in the House of Commons. Where not mentioned 
the orders have been granted to the local authority 

Bill No. 1 grants provisional orders for Bury (rural), Conway, Golborne, 
Haydock, Hipperholme, Little Lever, Southall-Norwood, Whitwood aud 
Whitworth. 

Bill No. 2 grants an order to the Rural District Council of Castlerea for 
the district of Ballaghaderreen. 

Bill No. 3 grants an order to the Woolwich Borough Council. 

Bill No. 4 grants orders for Denny, Dunipace, Grangemouth, Inveiness 
(North of. Scotland Electric Light & Power Co.), Pollokshaws, ltenfrew, 
Rutherglen and Uphall (County Council of Linlithgow). 

Bill No. 5 grants orders for Andover, Burslem (Tunstall extension), 
Hessle, Litherland, Little Hulton, Penmaenmawr, Ravensthorpe, Strat- 
ford-upon-Avon, Surbiton, Tewkesbury, 

Petitions have been lodged against some of the bills which will necessi- 
tate their consideration by a Select Committee. 


WIRELESS TELEGRAPHY. 

In the House of Commons on Tuesday, 

Major SEELY inquired whether the work of installing wireless tele- 
graphy on the six lightships for life-saving purposes had been commenced, 
and when it was likely to be completed. 

Mr. BONAR LAW, on behalf of the Board of Trade, said that, as the 
agreement with the Marconi Co. had been settled, the work would be put 
in band at once. 


LEGAL INTELLIGENCE. 


The Mayor, Aldermen and Burgesses of the Borough cf 
Swansea v. the National Telephone Co. (Ltd.) 


In the Chancery Division on Friday last, the hearing was resumed of this 
case, which is an action brought by the plaintiffs against the defendant 
company for the purpose of obtaining a declaration that the defendants 
should give facilities for intercommunication between subscribers to the 
Corporation telephone system and the defendant company’s subscribers. 

Mr. W. E. L. GAINE, general manager of the defendant company, 
examined, said it was not correct that he had put forward certain points 
as a mere excuse for not affording the Corporation facilities. The com. 
petition between the Corporation and the company at Swansea had been 
very active and hostile, and he felt entitled to take all points he could in 
favour of his company. The company was perfectly ready to carry out 
the Telegraph Acts, and the difference between the Corporation and the 
company was only what means should be adopted to secure intercom- 
munication. Swansea was an important telephone centre, using the 
telephone in à much greater degree than many other places. He thought 
the company’s proposals were the only ones by which intercommuni- 
cating messages could be brought about between the parties. No inter- 
communication between the rival systems was worthy of the name unless 
there was going to be good will and co-operation in the carrying of it out. 

Mr. DANCKWERTS, K.C., summing up for the defendants, said that 
irouble arose from the construction of the Telegraph Act of 1899 and the 
action of the Postmaster-General under it. He contended that the Post. 
master-General had not done his duty in so far as he had not determined 
what were proper facilities, and the Postmaster-General having left it 
open, 1t appeared to him unfair for a court of law to determine what 
were proper facilities. Obviously, the Act intended in lieu of the Post- 
master-General’s regulations on the subject, that the matter should be 
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agreed upon between the two parties because there was nothing in the 
act or licence of the Corporation to determine that any disagreement 
should go to arbitration, nor пров whom the expense of affording such 
intercommunication should fall. Therefore, the only point left for the 
court to decide was the question of damages. 

Mr. Justice BUCKLEY: Then that is tantamount to saying that the 
Act of Parliament in this case has failed altogether of its purpose. 

Mr. DANCKWERTS said that what he maintained was that the Post- 
master-General, having missed his mark, so to speak, it was his duty to 
get a second shot from the proper quarter— i.e., Parliament—to put the 
matter right. 

Mr. JUSTICE BUCELEY : But the Legislature has done something 
and I have got to make it work if I can. 

Mr. DANCEWERTS said that the Postmaster-General had either 
deliberately left it open for agreement between the two parties or had by 
mistake omitted to do something which must be put right by Parliament. 
The Act stated that there should be complete intercommunication between 
the persons using the two systems, and not merely between the two 
systems. The company proposed to lay a wire for every wire tbat the 
Corporation laid, and they were prepared to do this at once provided that 
every one of their exchanges, with the exception of the most unimportant 
one, were connected with the Swansea exchange of the Corporation directly. 

His LORDSHIP said that the Act of Parliament seemed to have over- 
looked many important things. For instance, it said that facilities should 
be given for intercommuuication, but nothing was said as to who should 
bear the cost.“ 

Mr. BUCKMASTER, K. C., said that the Act was framed for the pur- 

of protecting the subscribers and not the company. 

His LORDSHIP said that might be so. Still, the weight of benefit 
conferred on subscribers to a small exchange would be greater than to a 
subscriber to a large exchange. There was nothing to provide for adjust- 
ing payment. Was not what Mr. Buckmaster wanted an inquiry as to what 
was necessary 

Mr. BUCKMASTER said he wanted more than that. 
proper facilities for intercommunication. 

His LORDSHIP said he could not go into every detail as to what was 
necessary. All he could do was to say that facilities should be given and 
order an inquiry as to what were proper facilities. He could express an 
opinion as to certain things being desirable. 

Mr. BUCKMASTER, in summing up for the plantiffs, asked for an order 
to say that: (a) the Corporation is entitled to proper facilities, (5) that 
these proper facilities should be given within a definite period, (c) that 
direct communication between the Swansea, Mumbles and Morriston 
exchanges of the Corporation was sufficient, (d) that the expense should 
be borne equally. He was willing for the order to state further that if 
: experience showed direct connection with other exchanges to be necessary 
it should be done under the order. He argued that in asking for this he 
was complying absolutely with the intention of the Act of 1899. 

His LORDSHIP reserved judgment. He expressed the opinion that the 
plaintiffs were entitled to the relief they asked for, but he would have to 
settle the form it should take. He would put his judgment into writing. 

On Thursday Mr. Justice BUCKLEY delivered his reserved judgment. 
The question in this action, he said, arose under sub-sec. 5 of sec. 3, 
which was a sub-section in favour of the new licensee. That provided 
that: “If the licence of an existing company is, under the provisions 
of this section, extended in respect of any exchange area for a 
period of not less than eight years beyond the term existing at the 
passing of this Act, the company shall, at the request of any other 
licensee of the Postmaster-General providing public telephonic com- 
munication in the whole or any part of that exchange area, and 
under such circumstances and on such terms and conditions as may, 
within six months from the passing of this Act, be prescribed by an order 
of the Postmaster-General, made with the approval of the Treasury, 
afford all proper facilities for the transmission of telephonic messages 
between persons using the system of the company (either in the whole or 
in part of the exchange area, as the Postmaster-General may preseribe) 
and persons using the system of such other licensee, provided that the 
licensee so requiring intercommunication shall in any such case afford 
similar facilities." It was obvious that if the right of intercommunica- 
tion arose many questions might present themselves as to the terms which 
might be fair as between the existing company and the new licensee. He 
might instance the following :—First, the question as to how the expense 
of connecting the two systems should be borne between the two parties ; 
secondly, the question who was to do the work of making the connection ; 
and thirdly, whether, as between the two companies, the one about to 
make to the other any and what payment for the advantages arising from 
the communication to their respective customers. 'lhe one under- 
taking might be of extensive mileage and a large number of 
exchanges, and the other might be of very small dimensions. It was 
not evident that intercommunication would in justice be given without 
providing for a payment to; be made by the one to the other. As to all 
these and other like matters the Act was silent. If they were provided 
for it must be by the order of the Postmaster-General. The defendants 
argued that the Postmaster-General might have determined what were 
proper facilities, and that he ought to have done so, and further that, 
inasmuch as he had not done so, the court had no authority to determine 
what were proper facilities, and that the parties must agree amongst 
themselves as to what they were, and failing agreement the Act broke 
down. He did not accede to that argument nor any part of it. The 
Postmaster-General could, by his order, determine the circumstances 
under which and the conditions upon which proper facilities should be 
afforded. But the Act did not limit it to him to say what the proper 
facilities were and the statutory right could not be a right to that which 
the parties agreed. That was equivalent to saying there was no statu- 
tory rights, for either party could in that case defeat the statute by 
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refusing to agree. Within six months the Postmaster-General did make 
the order within the Act of Parliament. But the order did not deal with 
any of the questions which required determination as between the two 
undertakings. The proper facilities mentioned in sub-sec. 5 of sec. 3 
of the Act were facilities for the transmission of telephonic messages 
between the customers using the two systems, and those he thought must 
be proper facilities for using all the several component parts of the system 
as were in a proper course of business appropriate for the transmission 
of the message. If intercommunication was established then the customer 
of company A was to give proper facilities for using all those parts of the 
system of company B which were appropriate for the purpose of com- 
municating telephonically which a customer of company B. Passing to 
the facts of the present case, his Lordship said the relevant facts 
were that the defendants had before September, 1902, established a 
system of public telephonic communication in the Swansea area, 
and that in September, 1902, the Postmaster-General granted a new 
licence to the plaintiffs in the same ares. At the same time Ше 
Postmaster-General granted the defendant: an extension of their 
then existing licence for a period such as to call re*. 3, sub-sec. 4 
into operation. In November, 1903, the plaintifts had establiehed 
and then opened their system. On Jan. 4, 1904, they made a request 
for intercommunication. They had at that time the number of sub- 
ecribers required to satisfy art. 1 of the order of the Po:tmaster-General. 
Before Feb. 2, 1904, they had within art. 5 of the Postmaster-General’s 
order satisfied him as to that fact and the defendants were informed by 
the Postmaster-General that he was so satisfied. That the Corporation 
had the requisite number of subscribers was not now in dispute. The 
defendants raised various contentions. He was satisfied, as Mr. Gaine 
said in the box, that the defendants desired to raise every objection which 
could be legitimately put forward to prevent the plaintiffs obtaining the 
communication they had a right to request and requested under the Act. 
The defendants had received the benefit of the extension of their licence. 
but intended to put every obstacle—they said legitimate obstacle—in the 
way to prevent the resulting benefit to the new licensee of ob- 
taining intercommunication. With one exception these objections 
were not relied on now. The remaining contention was that 
upon which arose the whole question he had to decide. That 
contention was as fcllowed. The defendants had a central exchange 
at Swansea and 11 or 12 subsidiary exchanges. After some variations 
from time to time the defendants required that the plaintiffs should 
provide junction circuits to directly connect the plaintiffs' exchange at 
Swansea with the defendants’ exchange at Swansea, and with each of 
nine of the defendants’ subsidiary exchanges in defendants’ parts of the 
area, and junction circuits to connect the two Mumbles and Morriston 
exchanges. The defendants said there must be duplicate junction or 
trunk lines from Swansea, that was, from the plaintiffs’ exchange, to 
each of the same subsidiary exchanges; in other words, that every line 
running from Swansea to a subsidiary exchange must be duplicated 
by running another junction or trunk line from Swansea to the same 
point. He failed to find any justification in the Act of Parliament or 
founded upon reason or good sense for that contention ; on the contrary, 
it seemed to him to be directly in contravention of that which the Act of 
1899 intended to secure. The object was not to duplicate the systems so 
that each of the two undertakings should have junctions or trank lines 
running all over the exchange in that area, but that the customers of each 
company should use the trunk line of the other company running to the 
customer of the other company whom he wished to address, The defen- 
dants’ contention was extravagant, and directly in destruction of that which 
the Act intended to give. But, farther, the defendants said their junctions 
or trunk lines were now fully occupied ; but that was only so in the 
busiest hours of the day. The defendants were bound to give every 
intending customer within the area intercommunication on proper terms. 
Their undertaking was one which (from its nature) required extension 
by increase in he trunk line as traffic developed. The Act nowhere con- 
templated that the new licensee should, to the extent of any deficiency 
in the system of tle existing company, to meet the new traffic, 
increase for the existing company, the capacity of the system of 
the existing company. Moreover, the defendants’ lines were not 
congested in the sense that they could not bear a heavier load at 
times other than the busiest hours of the day. Eighty-five per cent. 
of the plaintiffs’ traffic was in Swansea, and the junction between 
the two Swansea exchanges would at once give the means of dealing 
with those without raising any question of traffic lines being con- 
gested. In the events which had happened the defendants’ customers 
were entitled as much as the plaintiffs to the benefit of inter- 
communication. Every conversation which took place by way of inter- 
communication was а conversation to which a customer of the defendants 
was as necessarily a part and had the benefit. The defendants refused 
to connect, and the writ was issued. The question for determination was 
whether the defendants had refused to afford proper facilities. In his 
opinion they had. He did not propose to order the defendants to give 
facilities in any definite or exhaustive form, but he would indicate what 
he thought at feast ought to be done, and, if they did not do that, with or 
without some such modification as the nature of their business required, 
he should have the means of enforcing the order. The details must be left 
to those who had the conduct of the undertaking. The question between 
the parties was not whether intercommunication ought to be given, but 
how it should be given. The order he proposed to make would not involve 
that the Court should intervene to enforce the continuous doing of a 
succession of acts. The order would enforce the establishment of inter- 
communication. The Court might safely leave it to the Postmaster- 
General to ensure that the obligations of the service would be observed 
after the intercommunication had been established, The judgment he 
pronounced was as follows: He declared that under sec. 3, sub-sec. 5, 
of the Telegraph Act, 1899, and the order, and in the events that 
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had happened, the plaintiffs were entitled to be afforded by the 
defendants all proper facilities for restricted intercommunication 
within the order between persons using the defendants’ system and 
persons using the plaintiffs’ system, and he declared the defend- 
ants had improperly refused to give such proper facilities. There would 
be an order that the defendants do give such proper facilities, and there 
would be liberty to apply. The defendants must pay the costs of the 
action. Under the liberty reserved either party could apply to the Court, 
and if the defendants were really under any difficulty as to the connec- 
tions they ought to make, or the facilities they ought to give, they could 
refer to the Court and not leave the matter to be determined by a motion 
for sequestration. As at present advised he thought the junction circuits 
at the three places be had mentioned (Swansea, Mumbles and Morriston) 
and facilities for using them would be, for the present at any rate, a 
compliance with the order, and experience would best show whether any- 
thing and what further was required. | 

Mr. ASTBURY said that after the very careful and detailed judgment 
the defendants would like to have the opportunity of carefully consider- 
ing it in order to see how they could carry it out if they were so advised, 
and also of considering whether they would take the matter further. 
He asked his lordship to give defendants a few days’ time in which to 
consider the judgment. 

Mr. BUCKMASTER said he thought his learned friend's application 
was not unreasonable in the circumstances. 

After some further discussion, it was arranged that there should be & 
stay of execution for 14 days. 


Workmen's Compensation. 


Last week, the Court of Appeal (the Master of the Rolls and Lords 
Justices Mathew and Cozens.Hardy) heard an appeal from an award of 
Judge Lush. Wilson, K.C., under the Workmen’s Compensation Act, at 
Exeter County Court in January, The facts were given in our issue of Jan. 27. 

For the appellants (Messrs. Dick, Kerr & Co.), Mr. SHAKESPEARE 
said that the County Court Judge bad found that a workman named 
Back was employed on, in or about an engineering works. Respon- 
denis were constructing tramways at Exeter and at a distance of 
about 700 yds. from the place of construction there was a railway yard 
and to this yard the rails intended to be used in the construction of the 
tramway were brought, and Back, when he met with his injuries, was 
engaged at the railway station either unloading the rails or stacking them. 
On these facts the County Court Judge found that the man was engaged 
on, in or about an engineering works. Counsel submitted that the learned 
County Court Judge had gone wrong in so deciding. 

At the conclusion of the argument, their Lordships held that there was 
no evidence that the place where the applicant was employed at the time 
of the accident was “оп, in or about an engineering works" within the 
meaning on the act, and allowed the appeal. 


In the Court of Appeal (the Master of the Rolls, Lord Justice Mathew 
and Lord Justice „ on Wednesday, an appeal by the em- 
ployers (Messrs. Cammell, Laird & Co., Ltd.) from an award by the Judge 
of Birkenhead County Court in an arbitration under the Workmen's 
Compensation Act. The plaintiff (a workman named Steel) had been 
working for two years before the injury as a caulker, bis work involving 
the use of red and white lead, chiefly in connection with angular pieces 
of iron used to put in between the plates of ships. His work was to 
emear the spaces into which these pieces were put with either red or 
white lead. While engaged in this work he was suddenly seized with 
paralysis from lead poisoning, and was incspacitated for work. The 
only question in the arbitration was whether the injury which he was 
suffering was caused by accident within the meaning of the act. The 
medical evidence was to the effect that the poisoning was such as might 
have been expected as a result of plaintiff's employment; that it might 
have been caused by his inhaling the poison into his lungs or by his 
eating his food without having femovel the lead from his hands, or by 
absorption through the ekin. It was impossible to trace the poisoning to 
any particular day, as it was a gradual process. The County Court Judge 
found that the injury was caused by accident arising out of and in the 
course of plaintiffs’ employment, and gave an award in his favour. From 
this decision the employers now appealed. 

The MASTER OF THE ROLLS said this was an appealfrom a decision 
by which it was held that paralysis resulting to a workman whose daily 
task involved the handling of red and white lead was an ''acoident ” 
within the meaning of the Workmen's Compensation Aot. A number of 
cases had been decided as to the meaning of “ accident," and attempts 
had been made, based on a dictum of the Lord Chancellor, to lay down 
a rule on this question applicable to the Workmen’s Compensation Act. 
Here the injury was that of lead poisoning, and it was brought about by 
the applicant being saturated with lead in consequence of being in con- 
tinuous contact with it. It might have been taken into his system by 
inhalation, or through the mouth with his food, or by absorption through 
the skin. In any case, it must have been caused by long exposure to the 
influence of lead. In his opinion it was clear, from sec. 2, sub-sec. 2 of 
the act, that an accident must be something of which the date could be 
fixed. It was impossible in this case to fix tbe date. Plaintiff's counsel 
had suggested that this was not а case of a single accident, but a series of 
accidents, each particular accident having happened by one or other of 
the three processes of inhalation, taking into the mouth with food and 

absorption. That, however, did not meet the case. The act spoke expressly 
of the date at which injury was sustained, and he came to the conclusion 
that in this case that which caused the injury could not be described as 
an accident. Inhis opinion the appeal must be allowed. 

The other Judges agreed, and the appeal was allowed, with costs. 


At Gateshead County Court, before Judge Greenwell, on Tuesday, Wm. 
Brown, an electric tramcar driver in the employ of the Gateshead and 
District Tramway Co., applied for compensation for disablement by an 
accident which he alleged was due to a defect in the brakes of the com- 
[2ny's car which he was driving at the time of the accident. On behalf 
of the compavy it was contended that applicant did not apply the brakes 
properly. The decision, however, turned chiefly upon the question 
whether applicant was a workman within the meaning of the Employers’ 
Liability Act. The rection of the Act giving the definition reads: — The 
expression workman means any person who, being a labourer, servant in 
husbandry, journeyman, artificer, handicraftsman, miner or otherwise 
engaged in manual labour, has entered into or works under a contract 
with an employer, whether the contract be made before or after the 
passing of this Act, and be a contract of service or a contract personally 
to execute any work or labour.” The question was: Was this man 
„Otherwise engaged in manual labour.” 

Mr. A. B. LLOYD (for applicant) said there had not yet been a case of 
this К.п 1 decided with respect to electric cars. 

His HONOUR referred to Cook v. North Metropolitan Tramways Cc., 
where the driver was the driver of a horse car, and said the decision was 
binding upon him that the driver of a tramcar was not within the 
benefit of the Employers' Liability Act. The only question was if there 
was any difference between the driver of a car where the power was 
electric or some other force than horse power. It did not seem to him 
that he was capable of making any reasonable distinction. Judgment, 
therefore, for defendants. 


At Cardiff County Court last week a workman named Rogers claimed 
compensation under the Workmen's Compensation Act from his em- 
ployers, Cardiff Corporation. Rogers was in September, 1903, the driver 
of a tower waggon used for repairing overhead tramway wires. When 
driving the waggon his horse became rextive, and he was thrown and 
dragged along till he became unconscious, Injuries to the spine resulted, 
and it was contended that he would never be able to do anything but light 
work, 

For the defence, it was urged that under the ac“ plaintiff could not 
recover, as he was not in, on or about any engineering worke—that was, 
the place where the repairs were being done at the time of the accident. 

Counsel for applicant claimed that the tower waggon was part of an 
engineering plant, and was itself a factory within the meaning of the act. 

His Honour reserved judgment. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Johannesburg Town Council invite applications from persons 
having suitable experience for the following appointments under 
three years’ agreements : (a) General manager to take charge of the 
entire tramway, lighting and power undertaking. Salary £2,000 
per annum. (b) Station manager to take charge of the generating 
station and tramway workshops. Salary £1,000, with house free. 
Further particulars are given in an advertisement, and applications 
must in each case be addressed to the consulting engineers (Messrs. 
Mordey & Dawbarn), 82, Victoria-street, Westminster, S. W., not 
later than first post 29th inst. 


Coventry Electric Light committee require a mains superinten- 
dent who has served four years’ apprenticeship in mechanical work- 
shops, and has had sole charge of engines and alternating two-phase 
high-pressure distribution system and the work of installing two- 
phase motors. Salary £150 per annum rising to £200. Forms of 
application from the town clerk (Mr. Geo. Sutton), 10, Hay-lane, 
Coventry, to whom applications by 10 a.m. 26th inst See an 
advertiseinent. 

An experienced engineer is wanted to take charge of electric 
lighting plant in a large business house. Applications to manager, 
Bon Marché (Ltd.), Brixton, S. W. See advertisement. 


Oban Corporation require an assistant electrical engineer with 
experience of three- wire continu ous- current station. Salary £70. 
Applications by 15th inst. 

Manchester Electricity committee want a shift engineer. 
mencing salary £150. Applications by 22nd inst. 

East London (South Africa) Municipality require a resident 
electrical engineer. Salary £500 per annum. Applications to the 
agents for the Municipality (Messrs. Dyer & Dyer), 17, Alderman- 
bury, London, E.C., by May 18. 


Com- 


Perth Town Council have appointed Mr. W. G. Snell (tramway 
inspector) as traffic superintendent of the tramway system. 


The Electrical Standardizing, Testing and Training Institution, 
Faraday House, 66-70, Southainpton- row, London, W.C., announce 
the results of an open scholarship examination which took place in 
April last :— 

Edward S. Ritter, Cheltenham College, received a Maxwell scholarship 
of 50 guineas, tenable for two years; Louis D. Hooper, Bournemouth 
School, and James A. Taylor, Wellingborough Grammar School, exhibi- 
tions value 30 guineas, tenable for two years; Arthur L. Ballard, Dun. 
heved College, 2) guincas ; and Edgar J. Barnes, Bournemouth School, 
20 guinea, 
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Apprenticeship Frauds.— Owen Charles Fielder and Sidney 
Fielder, described as electrical engineers, pleaded guilty at the 
Central Criminal Court on Monday to conspiracy to defraud and to 
obtaining a sum of £10 by false pretences. Details of the charges 
have appeared in these columns. 

Prisoners were charged with taking premiums from apprentices and 
giving them in consideration thereof no instruction, and also with having 
obtained goods by false pretences. Judge Rentoul sentenced Sidney 
Fielder to six months’ imprisonment, with hard labour, and bound Owen 
Charles Fielder over to come up for judgment if called upon. 


Argentina.—The “Review of the River Plate" says that 
Esperanza Municipality have before them tenders for the erection 
and equipment of electricity works. 

The new electric light company at Tucuma: will supply current by end 
August. The concessionaires have also applied for a tramway concession. 

Messrs. Trant & Soldani have secured a concession for public and private 
electricity supply from Chivilcoy Municipality. Messrs. Buxton, Cassini 
& Co. are supplying the generating plant, which will be of 180 kw. capacity. 

There is in course of construction at Rosario an electric generating 
station for supplying current for lighting, power and other purposes. 
The horse tramway concession in this city having expired, plans are 
being prepared with a view of inviting tenders for the construction 
of an electric tramway service to connect the town and suburbs of 
Rosario. The British Consul (Mr. Hugh M. Mallet) considers that 
there is a good opening in Rosario and district for electric plant and 
accessories, which, he states, are at present being supplied exclu- 
sively by foreigners. Of 70 electric motors, equivalent to 226 н.р. 
installed in the city during the past 18 months, only one was of 
“ritish origin. Things are going ahead in Rosario, where large 
hotel buildings are being put up, new markets being constructed, 
and other works of & public and private character being pushed 
forward. 


Asylum Lighting.— Bristol Corporation have recently installed 
the electric light at their asylum. Last year there were 770 patients 
in the building and the cost of lighting by gas was £736. There 
are now 916 patients, and the cost of the electric lighting for the 
year is to be £649. 


Australasia.— The Australian Mining Standard“ of 5th ult. 
says :— 

The Commonwealth Postmaster-General believes that it would be a 
good thing to aproint a chief electrical officer, who could advise the 
political head respecting the reports prepared by the electrical engineers 
of the several States. Pending the appointment of such officer, it is pro- 
posed that the engineers should hold quarterly conferences in future, so 
that they may keep in touch with matters. 


Bangor.—There was a deficiency of £216 on the electricity 
supply undertaking for the past year, but this is ignored in the 
estimates for the ensuing year in view of the practical certainty of 
the works proving profitable next year. The Council have decided 
to extend the distributing cables to Glanadda at a cost of £420 and 
to accept a tender at £1,148 for a new boiler at the destructor works. 


Barnes.—The Council decided on Tuesday to reduce the price of 
current to 44d. per unit. 

The electrical engineer (Mr. C. S. Davidson) is to visit Glasgow 
and Edinburgh to collect information to assist the Council in the 
improvement of their electricity works. 


Barnsley.—The minutes of the Electricity and Lighting Com. 
mittee presented by Ald. Brady on Tuesday showed that 

The department had a balance of £472 in hand at the beginning of the 
year, £9,675. 19s. 2d. had been received from sale of current, while cost 
of generation had been £2,704. 9s. 1d., distribution £3,291, rates and 
taxes £439. Zs., management £526. Os. lid., and special charges, 
£24. Os. 4d., leaving £5,949. 15s. 11d. gross profit. After payment of 
interest, sinking fund and portion of a loan, there was a net surplus (with 
£472 brought forward) of £2,329. 8s. 9d. Of this £500 was to be placed 
to contingency fund, £500 to extinction of debt upon motors, £550 for 
relief of rates (equal to 1d. rate), and the balance (£779. 18s. 9d.) carried 
forward. Discount to consumers for payment of accounts within one 
month is to be increased from 24 to 5 per cent. 


Battersea (London)— The Council on Wednesday considered 
recommendations by the Electric Lighting committee that Mr. 
A. P. MacAlister (mains superintendent) be appointed chief assis- 
tant electrical engineer and mains superintendent with an increase 
of salary from £160 to £180, that Mr. A. Whitie (shift engineer) be 
appointed station superintendent with increase of salary from £190 
to £140; and that Mr T. Bennett be promoted senicr shift engineer 
with increase from £104 to £117. Also that advertisements be 
issued for a shift engineer. The Council, however, decided (on the 
recommendation of the Finance committee) that advertisements be 
issued for a chief assistant electrical engineer and that the considera- 


tions of the other recommendations of the Lighting committee be 
indetinitely adjourned. 


Bexhill In presenting the annual statement of the electricity 
department on Monday, Councillor Douglas stated that the gross 
profit amounted to £2,568. 10s. od., against £1,955. 16s. 4d. in the 


peu year. Sinking fund and interest absorbed £2,869. 10s. 8d., 
eaving a deficit of £301. 0s. 3d. The acounts were adopted. 
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Blackpool —In our issue of April 28 we stated that the rates 
would be relieved from the profits of the electricity supply and tram - 
ways departments to the extent of about £500. The general mana. 
ger of the tramways department (Mr. John Laneaster) asks us to 
state that the net profit on the tramways alone for the year ended 
March is £5,203, and he thinks the electricity department will show 
a profit of about the same amount. 


Bogus Meter Reader.— Harry Martin, formerly a meter reader 
in the service of the Metropolitan Electric Supply Co., and who (as 
stated in our last issue) was recently arrested at Dalmeny Mansions, 
London, on a charge of being on the premises supposed for the pur- 
pose of committing a felony, was sentenced at Bow-street Police 
Court on Tuesday to three months’ imprisonment, with hard labour. 


Brixham (Devon).—-The Council have advertised their willing- 
ness to transfer their electric lighting order to a suitable company, 
and at the meeting on Tuesday a letter was read from Edmundson's 
Electricity Corpn. offering to take over the order if overhead wires 
would be allowed except in the centre of the town and if the Council 
would enter into a contract for street lighting at fair prices. A 
committee is obtaining further particulars. 


Burton-on-Trent.—Col. Hepper held an inquiry on Thursday 
last into the application of the Council for permission to borrow 
£20,358 for electric lighting extension and other works, and to defray 
£6,000 excess expenditure on the electric lighting undertaking. 


Cefa Mawr.— Dissatisfaction with the present system of gas 
lighting has necessitated the Council opening negotiations with the 
Llangollen Electric Lighting Co. for the supply of electric current. 


Colchester.—The Local Government Board have sanctioned the 
borrowing of £3.495 balance of the original loan of £16,500 for 
electric lighting extensions. 

The gross revenue of the electricity department for the year ended 
March was £11,432. 18s, 4d. Working expenditure was £5,671. 7s. 2d., 
leaving gross profit £5,761. 11s. 2d. Interest required £1,582. 58. 2d., 
and redemption £1,698. 19s. 7d. There was a net surplus on the year of 
£2,432. 83. 426,229 units were supplied to private consumers at an 
average of 4:36d. per unit. Public lamps consumed 87,373 units at an 
average of 2:30d. per unit. For tramway purposes 513,602 units were 
supplied at an average of 4:05d. per unit. The tramway sales amounted 
to 280,205 units at 1:884. per unit net. Works costs were 1:43d. per unit, 
rates, taxes and mananagement 0'27d., capital charges ld. per unit, 
bringing the total cost of the 798,807 units generated to £9,000, or 2˙7d. 
per unit. £500 has already been devot:d to relief of rates. 

At the last Council meeting the Electricity committee recommend the 
Council to pass a second £500 over to relief of the ensuing half-year’s 
rate, and to carry the balance of £1,432 to reserve. The committee also 
recommended that the existing flat rate of 5d. be reduced to 44d. per unit, 
less 5 per cent. for accounts paid within 14 days, or +J., less 5 per cent. to 
consumers taking over 5.500 units per annum. For street lighting the 
committee proposed that the price to be for the first 50,000 units 24d., for 
the second 50,000 2d., and afterwards 12d per unit. It isintended to supply 
current to the tramways at 14d. per unit net. 


Darlington.— The tramway receipts for the past year were 
£8,544. After payment of expenses and capital charges, there is a 
deficit of £2,628. : 


Dublin.—On the motion of Mr. Irwin (chairman of the Electric 
Lighting committee), the City Council on Monday adopted a reso- 
lution that report No. 60 (dealing with the determination of the 
agreement with Mr. Robert Hammond), together with the letter of 
Messrs. Robert Hammond & Son (which appeared in our last issue), 
be referred back to the Lighting committee. 

Mr. Irwin said that in their law agent’s opinion it was open to the 
Council to now enter into an agreement with Mr. Hammond, whereby his 
retainer under the 1899 agreement should determine at the end of the 
period of maintenance in the last contract now in hand, and at the same 
time stipulate that he should have no rights or duties with regard to any 
new works undertaken by the Corporation unless he obtained such under 
some new agreement, and that he should at the same time be bound 
without any extra fee to give such explanations as the auditor might 
reasonably require of all matters, payment for which he has certified. 
Upon the matter being, as now proposed, referred back to the committee, 
they would, if the House approved, prepare an agreement upon the lines 
indicated, and would also at the earliest date possible submit their pro- 
posals with respect to the carrying out of the immediately pressing 
extension works which must be entered upon at latest by July next. Mr. 
Irwin added that, in his judgment, Mr. Hammond was meeting the Cor- 
poration very fairly in the matter of determining the existing agreement. 

The resolution was approved. 

Durham — Last week the County Council were recommended by 
the Electric Supply committee to pass, by an absolute majority of 
the whole Council, a resolution approving the promotion of a bill 
to authorise the Council to establish electricity supply for the 
county of Durham, and that the expenses of such promotion be 
charged upon the county fund as general expenses. In the event 
of the resolution being carried, the committee asked that application 
be made to the Local Government Board for approval, and on this 
being given the committee would call in an electrical expert. 

They had prepared some statistics as to electricity supply, which they 
submitted. 1n the Houghton-le-Spring and District Electric Lighting 
Order, which has just been granted by the Board of Trade, it was stated 
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Council meeting. 


East Ham —The Council on Wednesday reduced the charge for 
current for power from 24d. per unit, less 23 per cent., to 2d. per 
unit, less 5 per cent., on acounts paid within 14 days. 

Barking Council having stipulated, with regard to the proposed 
leasing of their tram lines, that the period should be for three years 
only, “or such longer time as might be necessary until the Ilford 
section has been connected up with the East Ham section across 
the railway at Barking," the Council decided that they were unable 
to agree to a less period than seven years. 


Blectricity in Collieries.—Durham Collicries Electric Power 
Co., whose power station at Philadelphia, near Penshaw, will pro- 
bably be working by the end of this year, have arranged contracts 
for supplying electrical energy for hauling, coal cutting, pumping, 
lighting, &c., in the pits of the Hetton Coal Co. and the Lambton 
Collieries Co. 

Electric lighting plant is being installed at Coegnant Colliery, 
Maesteg (Wales), and at Maesteg Deep. 


Finchley. —A profit of £227. 5s. is shown on the first year's work- 
ing of the District Council's electricity supply undertaking. The 
Council will shortly be supplying current for the electric tramways 
now nearing completion. 


Glasgow.—Owing to opposition by Renfrewshire County Council, 
Glasgow Corporation have dropped the clause in their bill autho- 
rising the construction of tramways to Barrhead. 


Harbour Lighting.— Fraserburgh Harbour Commissioners have 
decided to light the harbour electrically, and the Great North of 
Scotland Railway Co. have asked for the same protection for their 
signals and telegraph apparatus as is afforded to the Postmaster- 
General and the National Telephone Co. The matter has been 
referred to а committee. 


Hornsey (London).— The Council have decided to light one of 
the principal thoroughfares with flame electric lights and to fit the 
arc lamp columns with Nernst lamps for use after midnight. 


Horsham.—-The Council have received sanction to a loan of 
£4,820 for electric lighting extensions. 


Kingston-on-Thames.—The Town Council on Tuesday increased 
the salary of their electrical engineer (Mr. J. E. Edgcome) from 
£410 to £510 per annuum. 

The accounts of the past year's working of the ele-tricity supply under- 
taking show capital expenditure £92,204. 19s., an increase of £5,736, 
Working expenses were £4,599 (compared with £5,046 in the previous 
year), while the revenue was £10,132 (against £10,002). After payment 
of sinking fund and interest charges there is a net profit of £1,074 
(against £102). The number of consumers has increased from 630 to 
746 and the lamps connected from 28,603 to 43,709. The increased profit 
was secured in spite of the fact that the consumers have benefited during 
the year to the extent of £600 by being charged on the maximum demand 
system at 7d. and 3d. per unit, instead of at the foi mer flat rate of 6d. 
414,775 units were supplied to private consumers during the year,.and 
112,358 for publie lighting. 

Kirkcaldy.— Sir Michael B. Nairn has asked for a supply of 
current to Dysart House, but as the Council has no authoity to 
supply current in Dysart, the question of obtaining a provisional 
order for that district is under consideration. 

The Tramway committee recommend a short extension of the 
electric tramways at a cost of about £490. 

Light Railways. — Tottenham-Walthamstow Light Railways 
Order has been submitted to the Board of Trade for confirmation. 
Objections to the Board by June 2. 

The Board of Trade has granted an extension of six months from 
18th inst. for the construction of the Mansfield & District Light 
Railways. 


London County Council Tramways.—The County Council have 
informed Deptford Council that as soon as sufficient power is avail- 
able at the Greenwich station the question of constructing electric 
tramways between Deptford and Vauxhall will be considered. 


E Middlesex —The County Council have decided to take into 
consideration the advisability of obtaining powers to widen all the 
main roads leading out of London sufficiently to admit of the con- 
struction of tramways or light railways, or, where more expedient 
and economical, to provide similar new routes, and to appoint a 
special committee to endeavour to get London County Council and 
the councils of other counties bordering on London to join in a com- 
prehensive scheme for a similar object. 


Middlesbrough.— The accounts of the electricity department for 
the past year show (after payment of £2,703 for sinking fund and 
£2,910 for interest, and allowing £23 for bad debts) а net surplus of 
£508, which is to be placed to reserve. 


Municipal Tramways and Parcel Carrying.— On Tuesday, at 
a meeting of Manchester Tramways committee, it was reported 
that à writ had been served on the town clerk at the instance of 
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Sutton & Co., carriers, whose contention apparently is that the Cor- 
poration are not entitled to carry parcels except on their tramways. 

Messrs. Sutton ask for a declaration that the Corporation have no 
power to eonvey for payment goods or parcels by means of road vans, 
hand-carts or messengers, or to undertake the collection of the value of 
the goods on delivery, and plaintiffs ask for an injunction to restrain the 
Corporation from so doing. 

The town clerk was instructed to take steps to defend the action. Mr. 
Fletcher Moulton, K.C., M.P., Mr. А. Macmorran, K.C., and Mr. Hugh 
Moulton have been retained &s counsel for the Corporation. 

Newcastle-on-Tyne.—The price charged for current by the New- 
castle & District Electric Lighting Co. will on July 1 be reduced to 
44. per unit with an allowance of 1d. per unit for monthly payment 
of accounts. 

The receipts of the Corporation tramway department during the 
past year were £390,499. 


Opening of Pavements.— A conference of representatives of the 
City of London Corporation and the Metropolitan Borough Councils 
will be held at Westminster City Hall on 19th inst., to consider ** the 
inconvenience to the public and the injurious effects caused by open- 
ings made by electric lighting and other companies in the streets, 
and to formulate & scheme to give further power to local authorities 
for the protection of traders aud the public generally." 


Paris.—<A law has been proclaimed authorising the municipality 
to enter into an agreement with Messrs. Berlier & Janicot for the 
construction of a deep-level tube railway between Montmartre, on 
the north side of the city, and Montparnasse, on the south side. 
The Berlier Tube Co. is to pay to the municipality 1с. per pas- 
senger conveyed up to the first 80,000,000 passengers, and 2c. per 
second-class and 23e. per first-class passenger beyond this figure. 
The concessionnaires are allowed six months to form a company for 
constructing and exploiting the railway, the capital to be fixed at 
27,000,000fr. (£1,080,000). The municipality is to receive 50 per 
cent. of the revenue from advertisements іп the sjations and of the 
rentals of all automatic machines, &c. A minimum daily wage for 
workinen on the line is provided for of 4s. 2d., à maximum working 
day of eight hours, one day's rest in every eight days. Days of 
illness to be counted as work days and to be paid for as such. All 
employés to be insured by the company against accident, and & 

nsion fund to be instituted. Each man to be allowed 10 days’ 

oliday in the year. 


Patent Amendment.—Mr. Carlo Turchi, engineer, and Prof. 
Edmundo Bruné, seek leave to amend the specification of letters 
patent No. 22,388 of 1908 granted to Franklin Wise Howarth, for 
* Improvements in apparatus for enabling telephonic and tele- 
graphic messages to be transmitted over the same line wire." Par- 
ticulars of the amendment are given in the ‘ Illustrated Official 
Journal (Patents) ” of May 8 and notices of opposition must be given 
within one calender month from that date. 


Plymouth.—It is stated that the Plymouth, Stonehouse & Devon- 
port Tramways Co. are in arrears with their payments of rates in 
respect of certain of their clectric tramways leasedjto the company 
by the Council. 

The Council have, therefore, it is said, decided that, as the company 
have failed to make the payments due within the time limited by Act of 
1900, notice be given to the company, determining forthwith all rights 
conferred on them by sec. 35 of the act, and that all other necessary pro- 
ceedings be taken to recover payment of the eum due, The company 
allege unfair competition by the Corporation cars, and also object to 
paying the rates because some of the Corporation cars now run over the 
line, and the Corporation have thus, in the company’s view, resumed 
possession. The company also complain that the price they are charged 
for current by the Corporation is excessive. 


Portsmouth.— Mr. H. Ross Hooper held an inquiry on Tuesday 
into the application of the Corporation to borrow £8,000 for exten- 
sions at the electricity works and £21,200 to cover cost of extension 
of the Corporation's telephone system to Southsea, and to provide 
for future extensions. 

The Town CLerk (Mr. A. Hellard) said the present estimated population 
was 201,975. The assessable value (municipal) was £965,311, and to the 
general[district rate £922,309, while the total indebtedness was £1,104,765. 
This did not include a loan of £70,697 sanctioned but not yet raised. 
Mr. W. 8. Боле (superintending engineer at the electric lighting 
works) gave particulara of the electricity supply undertaking. The net 
profit on the working for 1908 was £3,000, and £4,000 last year, and 
the reserve fund amounted to £11,725. ' 
. Mr. Dawéon (Kincaid, Waller, Manville & Dawson) said the electric 
lighting loan was required for a new steel chimney shaft, pump rcom, 
water-softening plant, and an alteration to the existing flues. 

Opposition was offered to the granting of the telephone loan, but the 
application with regard to the electricity undertaking was unopposed. 


Provisional Order Revocation.—The Board of Trade have re 
voked the Maryport Electric Lighting Order, 1900, as from 29th ult. 

The Arbroath electric lighting order, 1899, has also been revoked. 

Railway Signalling.—On Tuesday Col. Von Donop officially 
inspected the automatic signalling apparatus installed on the North- 
Eastern Railway between Alne and Thirsk by the Hall Automatic 
Signalling Co. | 
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Reading.—At a meeting of the Council on ‘Thursday last the 
return of the borough accountant on the working of the tramways 
for the year ended March showed traffic receipts £32,650. 10s. 1d., 
sundry receipts £872. 14s. 9d., total £33,023. 4s. 10d. Generation 
costs were £3,022. 9s., traffic expenses £9,461. 15s. 7d., repairs and 
renewals £2,765. 16s. and general expenses £3,642. 9s. 1d., leaving 
£14,180. 15s. 2d. gross profit. Interest and sinking fund required 
£11,757. Os. 2d., and, including £550 received from contractors for 
delay, there is a net profit of £2,923. 15s. 

The annual report of the tramways manager (Mr. Binns) states that 
the repaving of the routes where lava setts were originally used is 
causing an abnormal charge on the revenue and that the lava setts have 
been found most unserviceable where there is heavy traffic. It will be 
necessary to relay the rails at two points during the ensuing year ata cost 
of between £500 and £600, and cross-over tracks will shortly be laid at a 
cost of about £300. During the year the passengers carried numbered 
8,018,428 or 102 times the population of the town. 872,426 car-miles 
were run. Traffic receipts per car-mile were 9:98d. About £140 was 
received from the parcel-carrying service inaugurated last antumn. The 
consumption of current per car-mile was 1:02 units and the works costs 
were 0:74d. per unit generated. 

The report was adopted. 


Rhyl.— There was a deficit of £851 upon the past year's working 
of the electricity undertaking. 


Shanklin —The Council last week accepted the offer of the Isle 
of Wight Electric Light & Power Co. to substitute Nernst lamps for 
the incandescent electric lamps now in use for public lighting. 


South Аїсіса. — The British and South African Export Gazette 
states that the construction of the Lourens River Estates Co.’s elec- 
tric tramway (4 miles in length) has been commenced. 

Paarl (Cape Colony) Town Council are negotiating with a company for 
the erection of a turbine-driven electricity station. 

Cradock, Bedford, Graff-Reinet, Grahamstown and Uitenhage (Cape 
Colony) and Verulam (Natal) Municipal Councils are considering pro- 
posals for electricity supply. 

Queenstown (Cape Town) Corporation have invited tenders for electric 
(or gas) lighting. 

Cathcart (Cape Colony) Council have recently been in negotiation with 
the m African General Electric Co. for the provision of electricity 
supply. 

Caledon, Mossel Bay, Stellenbosch, Vryburg and Wellington (Cape 
Colony) Councils have been discussing the desirability of adopting elec- 
tric lighting. 

Vryheid (Natal) Council are applying for Parliamentary sanction to 
raise money for electricity works. 

Collins, Kessler & Co.’s electricity works at Greytown (Natal) have 
been taken over and will be extended by the Local Board. 

Mr. J. Roberts, Durban borough electrical engineer, considers that it is 
desirable for municipal electricity undertakers to supply electrical energy 
for motive power, even at a loss, to encourage the settlement of various 
industries in the neighbourhood. Durban Council supply current at an 
average price of 3:4d. per unit for power, and at July 31 last the motors 
connected aggregated 1,000 H. ., and the current supplied to motors 
during the year ended July was 680,901 units, an increase of 109:8 per cent. 
At the close of 1904 there were 1,014 electric motors in use in the Trans- 
vaal (exclusive of those owned by the Government), totalling 22,346 н.р. 
(an increase of 40 per cent. in number and 27:3 per cent. in horse-power 
over 1903). 

The General Electric Power Co., Brakpan (Transvaal), have decided 
upon an immediate increase of their electrical equipment. 

Two 400 в.н.р. electric motors are to be installed for working the 
crushing plant of the Angelo and Cason gold mines. 

Bloemfontein (Orange River Colony) have granted Messrs. Hubert 
Davis & Spain a concession for the construction and working of electric 
tramways. 


Stepney.—The Electric Lighting committee presented a report 
on Wednesday from which we extract the following :— 

We reported, on April 12, that the consulting electrical engineer (Mr. 
Arthur Wright) had intimated that he intended to become a direct share- 
holder in the Reason Mfg. Co. (Ltd.), and that he would, moreover, pro- 
bably shortly become a director of this company. As the result, however, 
of further consideration on Mr. Wright’s part, as well as for reasons more 
or less of a business character, he informs us that he has now decided not 
to alter his 1 with the company, and will not, consequently, 
increase his share-holding therein or become a director thereof, as he con- 
templated immediately prior to the submission of our former report. 
Even assuming it were possible at the moment to dispense with Mr. 
Wright's services, we think the Council would be extremely ill advised to 
do so, having regard to the fact that the success achieved by the Stepney 
undertaking i: largely due to his valuable advice and suggestions. We, 
therefore, consider that the Council's interests are effectually and 
adequately protected by the contract subsisting between them and the 
consulting elcctrical engineer. 

Mr. Davis said he considered the report fully justified the action he took 


at the last meeting. It was with great pleasure he saw that Mr. Wright 
had relinquished his previous intentions. 


The report was received and adopted. 

Telephonic Fire Risks .—At last week's meeting of the City of 
London Court of Common Council the Lord Mayor read a letter 
from the city coroner (Dr. Waldo) submitting the verdict of the jury 
at the inquest recently held as to the burning of the National Tele- 
phone Co.'s premises at Mansion House-chambers and Oxford - court. 


— 


Dr. Waldo reviewed the evidence and set out the proceedings and 
refornts which he considered necessary for future safeguard. He advised 
(1) the consideration by a formal Government inquiry of the whole ques- 
tion of telephone risks generally, and their prevention, such inquiry to be 
followed by the provision by the Legislature of special powers regulating 
structural and other matters connected with telephone services; (2) the 
urgent need, as shown in the recent inquest and other inquiries, of 
additional legislation, such as that contained in the City of London 
(Means of Escape from Fire) Bill now before Parliament. 

It was resolved to send copies of the letter to the Board of Trade and 
to the Postmaster-General. 


Torquay.— With regard to the Corporation’s obligation to supply 
current to the Dolter Electric Traction Co. by August next and the 
possibility of the Local Government Board’s refusal to sanction the 
loan of £42,000 required for the Council's proposed new electricity 
works, the Town Clerk informed the Council at Tuesday's meeting 
that Mr. H. T. Eve, K.C., M.P., who had been consulted, had given 
his Opinion as follows :— 

Tha Corporation’s obligation to supply the current required by the 
Dolter Co. would not become effective until the first eight sections of tram 
lines had been constructed. In the event of failure by the Corporation to 
fulfil their obligations, the Dolter Co. had the option of supplying its own 
mechanical power, but that was without prejudice to the remedies for breach 
of contract. TheCorporation had entered into the contract in the confident 
expectation that they would be able to perform it, but the fact that per- 
formance had since become impracticable would afford no defence to an 
action for damages. Such an action would stand on an entirely different 
footing to recent cases, in which it had been held that an individual could 
not recover damages against a corporation for noa-feasance of a public 
duty imposed by statute for the benefit of the public at large. The 
measure of damages in such an action would be the difference of cost to 
the Dolter Co. in obtaining their motive power from some other source or 
from works of their own, which would have to be erected at considerable 
outlay. He understood it would now be impossible, even if the neceszary 
borrowing powers were obtained, to get the enlarged electrical installation 
completed in time to supply the first eight sections of tram lines, which 
were expected to be ready in August. The company would, therefore, 
probably be in a position to exercise its power of rescission, and if it was 
likely to exercise that power, and erect its own generating station, the 
Corporation would seem to have no alternative but to drop their own 
scheme of supply altogether. If, on the other hand, it would be (as he 
should suppose) much cheaper for the company to get its supply from the 
Corporation on the specified terms, negotiations should at once be opened 
for an extension of time wherein to provide the necessary supply and 
renewed efforts made to obtain the money required. The Corporation 
had contracted to supply electricity. They could not be compelled to do 
so, but if they did not they would be liable to the company in damage: 
for breach of contract. 

In the meantime, the manager of the Dolter Co. (Mr. H. Lancaster) 
has written urging the Corporation for a definite decision in the matter. 
It would facilitate the company commencing operations (Mr. Lancaster 
wrote) if they were informed whether, in the event of the Corporation 
being unable to obtain the necessary consent of the Local Government 
Board for the erection of a new power house, the Corporation would be 
prepared to let their electric lighting undertaking to the company under 
& fair arrangement for sharing profits, &c. Should this suggestion not 
be entertained by the Corporation, the question arose whether they would 
at once give consent for the company to erect their own generating station. 

Mr. TavLoR (chairman of the Electric Lighting committee) moved that 
the policy of the Council in applying for the loan be re-affirmed. 

Mr. Нотснічав proposed (and the amendment was accepted by Mr. 
Taylor in place of his resolution) that the Council, having seriously re-con- 
sidered the proposals contained in their application for sanction to borrow 
£42,000, should inform the Local Government Board that they could 
not now see their way to modify their application, as, in case of non- 
performance of the agreement, the Council might be involved in litigation, 
and possibly be found liable to pay heavy damages to the Dolter Co. 

This was carried by 16 votes to 6. 


Will.—The will of Mr. Stephen William Silver, who for many 
years was closely associated with the India Rubber, Gutta Percha 
& Telegraph Works Co. as a director, has becn proved at £33,462. 


Workhouse Lighting.—It was announced at last week’s meet- 
ing of Hammersmith (London) Guardians that the schedule in 
connection with the electric lighting of the new workhouse and 
infirmary had been received, and that all the firms who recently 
sent in tenders for the electric lighting, &c., of the building have 
been afforded an opportunity of sending in revised offers, which are 
to be considered on 17th inst. 


Dinners. —Mr. W. A. Chamen, who recently resigned the position 
of chief electrical engineer to Glasgow Corporation, in order to enter 
the firm of Bramwell & Harris, London and Edinburgh, was on 
Thursday last entertained to dinner by members of the electrical 
profession in Glasgow, and the members of his late staff in the 
Corporation electricity department. 

Bailie D. M. Stevenson presided, and in proposing the toast of the 
evening said that immediately after Mr. Chamen came to Glasgow he set 
before the Electricity committee a large scheme for extensions of plant 
and mains, and within a year of his arrival current was being generated 
at the new power station at Port Dundas, and a little later at another 
large station at St. Andrew's Cross. Under Mr. Chamen’s managership 
the undertaking developed from aggregate horse-power of plant of 
3,300 H. p. and a revenue of £36,000, to an aggregate of over 19,000 H.P., 
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an output of over 17,000,000 units per annum and a revenue of over 
£180,000. He had superintended the design of buildings, plant and 
mains which involved an expenditure of over £1,000,000 sterling, and if 
that sum had been spent under expert advice it would have cost the Cor- 
poration about £50,000. Glasgow Corporation, it seemed to him, had 
yet to learn the secret of keeping a good man when they had one. He 
was sure that Mr. Chamen carried with him their best wishes for his future 
happiness and prosperity. 

Mr. Тномлв Wriaut (for the Electrical Contractors’ Association) sup- 
ported the toast. 

Mr. Cuamen, in reply, said that he was very grateful for the many 
kindnesses he had received. He waa pleased the Corporation had 
appointed Mr. Lackie in his place, as that would ensure the созо 
which resulted from continuity of policy. He would always look bac 
upon his stay in Glasgow as one of the happiest chapters of his life. 

The chief engineer of the Lancashire & Yorkshire Railway Co. 
(Mr. W. B. Worthington) was entertained at dinner on Friday 
evening by the members of the Institution of Civil Engineers 


Manchester in recognition of his appointment as chief engineer to 
the Midland Railway Co. 


The annual meeting of the Leeds branch of the Electrical Con- 
tractors’ Association was held at Bradford on Saturday. There was 
a good attendance of members and the report and balance- sheet were 
adopted. 

Mr. W.P. Steinthal was elected chairman and Mr. J. H. Taylor (Hud- 
dersfield) vice-chairman. Mr. E. C. Wallis consented to retain his offic» 
as secretary for another 12 months. Following the meeting a dinner was 
held. Among the guests were Mr. Rolles and Mr. Allsopp, of Bradford 
Corportion electricity department, and Mr. E. T. Steinthal, a member of 
the central board of the association. 

Blectro-Harmonic Society.— The annual general meeting of the 
Eleetrie-Harmonie Society will be held on Wednesday next at 
4:30 p.m. at the Institution of Electrical Engineers, 92, Victoria- 
street, Westminster, S. W. "The report for the past season states 
that 109 new members have been elected, two members have been 
lost by death, 25 have resigned, and two have been struck off the 
register for non-compliance with rule 9. There are now 527 mem- 
bers on the roll. The state of the funds shows surplus assets over 
liabilities £47. 10s. 7d. 


Football.—The hon. sec. of the Are Works (Chelmsford) football 
club (Mr. H. C. Hawkins) informs us that the club has had a very 
successful season. 

The first XI. are champions of the Chelmsford and District League, 
having won the cup and medals. The reserve team are champions of the 
second divsion of the Chelmsford and District League; they also receive 
medale. The first XI, are joint holders with Halstead in the North Essex 
League. The result of the matches played by the first and second teams 
during the season is as under :--Played 42, won 32, lost 5. Goals, for 
172 ; against 62. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price 15s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (including 
the new Special Mining Rules). 


TENDERS INVITED. 


Edinburgh Corporation invite tenders for supply and erection at 
McDonald.road electricity supply station of an extension switch- 
board panel. Specifications, &c., from the engineer (Mr. F. A. 
Newington), Dewar-place, Edinburgh, on and after 17th inst. Speci- 


fication, &c., may be seen at, but not obtained from, the offices of 


the consulting engineer (Dr. A. B. W. Kennedy), 17, Victoria-street, 
Westminster, London, S.W. Tenders to the town clerk (Mr. Thomas 


Hunter, W.S.) by 10 a.m. May 30. See an advertisement elsewhere 
in this issue. | 


St. Pancras (London) Borough Council invite tenders for arc 
lamp carbons for 12 months. Specifications, &c., from the electri- 
city department offices, 57, Pratt-street, Camden Town, N.W. 
Tenders to the town clerk (Mr. C. H. F. Barrett), Town Hall, 
Pancras-road, N.W., by noon May 28. See also an advertisement. 


Marylebone Borough Council invite tenders for one year's supply 
of engine-room stores, cables, cable-jointing tools and materials, 
motors and rheostats, incandescent lamps, are lamps and heating 
and cooking apparatus for their electricity department. Forms of 
tender, &c., from the resident electrical engineer and manager (Mr. 
F. A. Wilkinson), 11, Manchester-street, W. Tenders to the town 
clerk (Mr. James Wilson), Town Hall, Marylebone.lane, W., by 
4 p.m. 26th inst. See also an advertisement. 


Melbourne City Council are prepared to receive tenders up to 
2:15 p.m. July 14 for supply and delivery of arc lamps, poles, 
brackets, &c., for street lighting. Copies of specification, drawings 
and conditions of contract from the Agent-General for Victoria, 142, 
Queen Victoria-street, London, E.C. See also an advertisement. 


London County Council invite tenders for the supply and erection 
at its generating station (East Greenwich, S.E.) and maintenance 
for 10 years, of a battery of 280 accumulator cells having capacities 
of 645 ampere hours at a three-hour discharge rate and of 450 
ampere hours at a one-hour discharge rate. Tenders to the Clerk, 
County Hall, Spring-gardens, S.W., by 10 a.m. May 16. 

London County Council also want tenders by 10 a.m. 28rd inst. 
for roadwork and platelaying from New Cross to Lewisham and 
reconstruction on the conduit system of tramways' in Woolwich- 
road and from Lewisham to Catford (8% miles single track). Par- 
ticulars from County Hall, Spring Gardens, London. 

London County Council also invite tenders by 10 a.m. May 16, 
for manufacture and delivery of 750,000 stoneware ducts for cables. 

London County Council also invite tenders by 10 a.m. May 16 
for supply and erection of three 10-ton overhead travelling hand 
cranes at Streatham, Battersea and Wandsworth sub-stations. 


Heywood Corporation require tenders by noon 17th inst. for 
Lancashire boiler, feed pump, hot well, two water filters, steam 
feed and blow-off pipes, two 200 kw. steam dynamos, air and cir- 
culating pumps, hot-well pump, water-cooling tower, exhaust and 
circulating pipes, oil separator and pumps, traction switchboard, 
extensions of lighting boards, cable connections, «c., traction feeders, 
telephone and test wires and switch pillars. 


Irvine Corporation invite tenders for supply and erection of (1) 
buildings; (2) power-house plant (suction-gas plant, gas engines and 
generators, a дшн and boosters, battery of accumulators, switch- 
board and crane) ; (3) mains (cable trenches, &c., converting street 
lamps, meters). Tenders to the town clerk (Mr. Dickie) by May 15. 


Tonbridge Electric Lighting committee invite tenders from manu- 
facturers for triple concentric and simple concentric lead-sheathed 
paper-insulated cables, approximately 1,800yds. in all. Tenders 
to Mr. Arthur H. Neve, Council Offices, Tonbridge, by 4 p.m. 
29th inst. 


Paisley Gas Corporation invite tenders for gas engines and 
dynamos, elevated electric coke conveyors and screening plant, 
coke storage hoppers, &c. Tenders to town clerk, Mr. Francis 
Martin, bv 18th inst. 


Glasgow Corporation require tenders by June 1 for supply of 
dynamos, pumps, piping, &c., at Shieldhall outfall works, with 
alternative estimates for (1) steam engines and boilers, (2) gas pro- 
ducer plant and gas engines, (3) steam engine installation with 
stand-by gas engines worked with town gas. 

Glasgow Corporation also require tenders by 10 a.m. 22nd inst. for 
the wiring of the Parkhead District Library. 

Glasgow Corporation also want tenders by 15th inst. for the supply 
of about 50,000 tons of coal to their electricity works during the 
ensuing year. 


Dartford District Council require tenders by noon 24th inst. for 
Lancashire boiler, with superheater, &c., steam piping, &c., 200 kw. 


steam dynamos, traction battery, reversible boosters, main switch- 
boards, &c. | 


Cheltenham Corporation invite tenders for supply of аге lamp 
carbons for the year ending March 81, 1906. Tenders to town 
clerk, by 17th inst. 


Sunderland Corporation require tenders by noon 24th inst. for 
overhead line material, general electrical and car supplies and 
various stores for their tramways department. 

Dublin Cleansing committee require tenders by noon May 30 for 
tank, tipping and open box waggons for conveying refuse over the 
tramway lines. 

Leigh (Lancs.) Corporation want tenders for supply and erection 
of a mechanical stoker for a Babcock & Wilcox boiler. 


Keighley Electricity committee require tenders by 10 a.m. 20th 


inst. for superheaters. 
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Kettering District Council want tenders by 29th inst. for Nernst 
lamps, posts, &c. 

Llandudno District Council want tenders by 22nd inst. for 
extensions to switchboard. 

Ashton-under-Lyne Corporation require tenders by noon 23rd inst. 
for six single-deck electric tramcars. 

Darlington Corporation require tenders by 23rd inst. for supply 
and erection of two storage batteries. 


TENDERS RECEIVED AND ACCEPTED. 


Correction. An error occurred in the list of tenders published in 
our last issue (p. 104) as received by Keighley Corporation for the 
supply of a 300kw. direct-current dynamo and high-speed engine. 
We stated that the tender of the Phenix Dynamo Mfg. Co. had 
been accepted for a Phenix dynamo set with Allen engine at £1,696. 
The Phenix Co.'s accepted tender was for a Browett-Lindley 
engine, and the amount of the tender was £1,420. 

Nuneaton and Chilvers Coton District Council have accepted the 
tender of Rumney & Rumney for joint boxes at £48. 8s. 6d. There 
were 18 tenders varying in amount from that of the accepted to 


c 5s. The Council have received the following tenders for 
cables :— 
W. T. Glover & Co. Cailenders Co. (v.-b.) £843 0 0 
(v.-b. cabies) ...... £921 6 0 Ditto paper) .... 843 0 0 
Ditto (paper)... 859 13 2 St. Helens Cable Co. (v.-b.) 838 10 4 
British Insulated & Ditto (paper) .... 910 10 O0 
Helsby Cables (v.-b.) 904 5 10 Johnson & Phillips 
Ditto (paper) .... 839 13 7 (paper 810 19 7 
W. T. Henley's Co. Electrical Со. (v.-b.) . 776 10 10 
paper 95 12 10 Ditto (paper) .... 785 6 8 
Siemens Bros. & Co. Western Elec. Со. paper) 721 5 0 
(paper 869 0 0 W. F. Dennis & Co. (v.-b.) 641 15 6 
i Ditto (paper) .... 716 2 7 


Browett. Lindley & Co. have recently received orders for a 150 kw. 
engine for the Shelton Iron & Steel Co. (through the Indus- 
trial Engineering Co.); a 300kw. steam dynamo and a 200 kw. 
steam balancer for Newport Corporation and a jet condensing 
plant for King's Lynn Corporation (through the General Electric 
Co; а 250 kw. engine for the Canadian Electric Tramways ( through 
Bruce Peebles & Co.); а 1,400 I. . p. three crank triple-expan- 
sion vertical Corliss engine for the Fernhurst Spinning Co. (Old- 
ham); a 300kw. engine for Keighley Corporation; and an engine 
for coupling to a dynamo for W. R. Yorks. County Council (through 
the Phenix Dynamo Mfg. Co.); a 250kw. engine for Hoylake, a 
50 kw. set and a 50kw. engine for Indian mills, and a tandem com- 
pound engine for Brookes & Doxey. 


The National Electric Construction Co., have recently obtained 
two important tramway contracts (at Mexborough and Torquay) 
total value of about £300,000. The Mexborough, Rawmarsh and 
Swinton Tramways contract includes building of generating station, 
car sheds, generating plant, cars, permanent way and cables; also 
feeders and distributors for lighting Swinton and Rawmarsh. Work 
will be started in about four weeks’ time. Torquay tramways son- 
tract includes laying of permanent way, feeders and cars. Opera- 
tions will be commenced here during August. 


Messrs. Ed. Bennis & Co., Little Hulton, Bolton, Lancs., have 
recently secured the following orders for mechanical strokers for 
electricity supply plants :— 

For the Chatham Dockyard power station (through Danks & Co.), 24 
stokers and furnaces, shafting. &c. 

For Erith Di-trict Council ‘through Yates & Thom), two stokers and 
furnaces. shaftrz. Ke. 

For Leicester Caption, two stokers and furnaces for their extension. 

For Woking Beete Supply Co, two farther mechanical stoking plants. 


Marylebone Ladon) Electric Supply committee have accepted 
the tender oi Chamberlain & Hookham for 5,525 two-wire and 
110 three-wire meters. Ferranti Limited, British Thomson-Houston 
Co., General Electric Co, Electrical Co., Reason Mfg. Co. and 
Rumney & Rumney also tendered. The tender of the St. Helens 
Cable Co. has also been accepted for annual supplies of small cables 
(estimated total £400) and that of the Simplex Steel Conduit Co. for 
conduits (about £100). 

Johannesburg Corporation have placed contracts with W. Bain & 
Co. (Coatbridge) for erection of traction and lighting power station 
at £12,009; with G. Waterman for erection of tramcar sheds at 
£16,380 ; and with Dick, Kerr & Co. for 100 electric cars, two water 
cars, tools, &c., at £65,693 (exclusive of transit cost, estimated at 
£16,624). A 5-ton travelling crane and а car traverser have also 
been ordered from Dick. Kerr & Co. 


Cardiff Corporation have accepted the tenders of the General 
Electric Co. for motor generators at £4,956. 18s., of the British 
Westinghouse Co. for main switchboard at £1,768. 4s., of Yates & 
Thom for feed pipes, &c., at £1,789 and of Horsfield & Co. for 
superheater at £442. 

. Middlesex County Council have conditionally let to Dick, Kerr & 
Co. the contract for the construction of the portion of the authorised 


light railway from its junction with railway No. 5 in Edgware-road 
to the Metropolitan Railway station at Willesden Green at the 
company's present contract prices for railway No. 6. 

Bournemouth Council have accepted the following tenders for 
the Christchurch tramway extensions :— 

British Electric Equipment Co., steel poles, overhead equipment, &e., 
£4,315. 6s. 1d. 

Johnson & Phillips, cables, &c., £5,405. 16s. 5d. 

British Westinghouse Co., cars, £6,522. 

West Ham Corporation have placed orders with Babcock & 
Wilcox for two additional coal shoots for the new generating station 
at £42, and witb S. Dixon & Son for 10 additional installations of 
Turner's tramway point controllers at £88 each. 

The following contracts having been let by Port Elizabeth (Cape 
Colony) Town Council in connection with their electricity works :— 

Brush Co., turbines, dynamos, &c.; Western Electric Co., cables; 
Electrical Power Storage Co., storage battery; J. E. Spagnoletti & Co., 
switchboard : General Electric Co. (London), arc and Nernst lamps and 
pillars; Reason Mfg. Co., meters. 

Evans, Thornton & Co. have secured a contract for supply of plant 
for the electric lighting of the Andine Railway Co.’s station and 
workshops at Rio Cuarto (Argentina). 

Wigan Electric Light and Tramways committee have accepted 
the tender of Dick, Kerr & Co. for a steam dynamo, and those of the 
British Insulated € Helsby Cables and Johnson & Phillips for cables. 

Southampton Tramways committee have placed the contract for 
the construction of the Portswood-road tramway route with Wm. 
Griffiths & Co. at £1,711. 

The Electric Construction Co. ha ve received an order for an 
additional transformer for Ringwilliamstown (S. Africa) electricity 
works. 

Greenock Corporation have accepted the tender of the British 
Westinghouse Co. for supply and erection of a 400kw. steam 
generator at £2,900. 

Norwich Education Committee have accepted the tender of E. C. 
Thompson for the wiring of St. Augustine's school for the electric 
light at £47. 19s. 8d. 

Battersea (London) Council have placed orders with Babcock & 
Wileox for superheaters at £400, and with Callender's Co. for fuse 
boxes at .£10. 

Manchester Corporation have placed an order with Ferranti 
Limited for supply of continuous-current switch gear for the Dickin- 
son-street generating station. 

Govan Corporation have, for the third year, accepted the tender 
of the Lancashire Dynamo & Motor Co. for supply of motors of all 
sizes over З Н.Р. 

The British Westinghouse Co. have secured contracts for two 
30 н.р. electric motors for the Village Deep and New Modderfontein 
mines (S. Africa). 

Lowestoft Council have accepted the tender of J. W. Brooke & 
Co. for supply of eight are lamp-posts at £10. 10s. each. 

Burnley Corporation have accepted the tender of Hadfield's Steel 
Foundry Co. for a tram rail grinder at £105. 

Durham County Council have accepted the tender of C. A. Parsons 
& Co. for electric lighting plant forthe county asylum at £5,143. 188. 9d. 

The A.E.G. Electrical Co. of South Africa have obtained an 
order for auxiliary plant for the Pretoria (S. Africa) electricity works. 

Horsham Council have placed an order with the British Westing- 
house Co. for a steam balancer set at £1,018. 10s. 

Wylie & Lockhead have secured the contract for the electric light 
installation at Garlands Asylum, Cumberland. 

Geo. Hatch (Ltd.) are supplying machine tools for Port Elizabeth 
electricity works. 

Milnes, Voss & Co. have obtained a contract for six radial trailer 
tramcars for Durban Corporation. 

East Ham Council have accepted the tender of E. Foster & Co. for 
supply to the electricity works of Mardy Welsh coal at 15s. 9d. perton. 


Ingram & Kemp are to supply the electric fittings required for the 
Cape Town (S. Africa) new city hall. 


BUSINESS NOTICES. 


Spurr, Inman & Co. (Ltd.) have appointed Umney & Peckett, 
46, King William-street, London, E.C., their agents for London and 
district for the sale of their boilers. 

Mr. C. R Heap, 47, Victoria-street, London, S.W., has been 
eppointed sole agent for London and 11 adjacent counties for the 
d.c. and a.c. motors and dynamos and starting switches manu- 
factured by Messrs. Hodgson, Wright & Wood, Halifax. 

Mr. Hilliard Stephens, A.M.I.E.E., A.M.I.M.E , 39, Victoria- 
street, S.W. has been appointed sole London agent for the Asphaltic 
Limestone Concrete Co., bitumen importers and refiners, &c. Mr. 
Stephens has also been appointed agent to A. and J. Main & Co., 
structural engineers. 
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BANKRUPTOIES, LIQUIDATIONS, &c. 


Last week Walter Chas. Bersey, consulting engineer, applied for 
his discharge. 

Bankrupt returned his liabilities at £3,363. 1s. 9d., and the assets had 
realised £2. 7s. 2d. Since 1895 he had been engaged in the promotion 
and direction of electrical cab, motor car and other companies, most of 
which had, however, been unsuccessful. Tbc order of discharge was 
suspended for four years in view of the reck'ess character of Mr. Bersey’s 
operations. 


A meeting will be held on June 7 at 151, Cannon-street, London, 
E.C., to receive an account of the winding up of the Electrical 
Machinery Developments Co. (Ltd.) 


The liquidator (Mr. Alex. Mackintosh, 24, Railway-approach, Lon- 
don Bridge) of the Electro- Voelker Synd. (Ltd.) has been released. 


Sales by Auction.—Messrs. Horne & Co., 8, Delahay-street, 
Storey's Gate, Westminster, S.W., will sell by public auction at the 
Royal Arsenal, Woolwich, on May 25, at 11 a.m. (by order of the 
Secretary of State for War), obsolete and unserviceable stores, in- 
cluding a quantity of electrical stores, electric cable, carbon, &c., 
copper, brass, iron and steel, lead, zinc and other metals. Catalogues 
may be obtained at the War Office, Pall Mall, S.W., at the Ordnance 
Office, Tower, E.C., London; and at the Ordnance Office, Roval 
Arsenal, Woolwich. See an advertisement for additional particulars. 


Messrs. Horne & Co. will sell by auction (by order of the London 
County Council), on the premises of the “ Morning Post," Strand, 
London, on May 29, at 1:30 p.m., а pair of 150 1. 1. . vertical 
engines, Lancashire boiler, 16 H.P. horizontal engine, Cornish 
boiler, 35 H. p. electric motor, lifts, cranes, gearing, printing plant, 
pulleys, belting, &c. Catalogues from the auctioncers, 8, Dolahay- 
street, Westminster, and 85, Greshain-street, London, E.C. бее 
also an advertisement. 


Messrs. Wheatley Kirk, Price & Co. have been instructed, by order 
of the Court їп the liquidation of the Sir Hiram Maxim Electrical 
& Eng. Co. (Ltd.), to sell by public auction in the lots catalogued, 
on Thursday, May 25, upon the premises, 44, Gillingham-street, 
Pimlico, London, S.W., at 10 for 11 a.m. prompt, about 200,000 
high-class incandescent electric lamps from 23 c.p. to 82 c.p., and 
suitable for circuits varying from 30 to 280 volts. Catalogues may 
be obtained from Messrs. W. H. Smith & Son, solicitors, Gresham 
House, Old Broad-street, London, E.C.; ог of the auctioneers, 46, 
Watling-street, London, E. C., and Albert-square, Manchester. See 
also an advertisement. 


Mr. Frank G. Bowen will sell by auction, on the premises, 
Sutterton street, Caledonian-road, London, N., on Wednesday next, 
May 17, at 1 o'clock, a quantity of nearly new plant, machinery 
and stock of the Grahtryx Ventilating & Engincering Co. (Ltd.) 
(in liquidation). Drilling, planing, shearing, swaging, squaring and 
folding machines, a Robey gas engine, а large quantity of engineers’ 
tools, electric ventilating fans, fixtures and fittings, are included in 
the sale, together with & large quantity of ventilators. Catalogues 
can be obtained from Mr. Bowen, 624, Aldersgate-street, London, 
E.C., or from Mr. J. M. Lockhead, C.A., 16, Bothwell-street, 
Glasgow. An advertisement gives further particulars. 


Plant for Sale.— W. H. Allen, Son & Co., Queen's Engineering 
Works, Bedford, have ready for immediate delivery а 2,000kw. steam 
dynanio; also various other sizes of smaller units. See an advei- 
tisement. 


White Bros. & Co., High-street, Stratford, London, E., advertise 
for sale or to let on hire & pair of horizontal high-pressure com- 
pound engines, Crompton dynamo (about 380 amperes, 100 volts), 
boiler, &c. 

The Midland Vinegar Co., Aston Cross, Birmingham, advertise 
for sale a shunt-wound dynamo. 


Tool Steel.—A newly-invented brand of air hardening tool steel 
which is to be placed upon the market in July by the Sheftield Steel 
Makers (Ltd.), Fitzalan-chambers, Sheffield, under the name of 
„nor“ is fully described in the “ Sheffield and Rotherham Inde- 
pendent" for May 4, it being pointed out by the company that 
descriptions of the invention which have appeared in The Times" 
and other journals are not sufficiently accurate. The steel is claimed 
to be of special value in the manufacture of circular saws, files and 
other tools requiring a keen cutting edge or surface to be preserved 
for the longest possible period. It is stated that a large number of 
tests have been made of this material of a highly satisfactory charac- 
ter. There are many features about the new invented steel which 
make its introduction a matter of interest to the engineering trades. 


Catalogues, &c.—A group of six leaflets and pamphlets have 
been prepared for publication by the Electrical Co., 121-125, Charing 
Cross-road, London, W.C., dealing with the following subjects:— 
Twinkling sockets, electrically-driven winding engines, gas-driven 
generating sets, &c. One of the pamphlets tells How to make 
electric light cheaper than incandescent дав.” 


A new complete catalogue of the manufactures of the Sir Hiram 
Maxim Electrical Co. has been published. A circular accom- 
panying the list notifies that the new company has taken over the 
entire manufacture of Maxim arc and incandescent lamps, a trade 
mark having been registered to distinguish these from the lamps 
made by the old company. 

Ferranti Limited have ready a new price list (No. 15), giving 
particulars of the Idle Current Ammeter manufac: ured by the com- 
pany for measuring the wattless current in two or three-phase circuits. 


A new list of electricity meters is now ready, and is being circu- 
lated by the International Electric Co., 55, Redeross-street, London, 
E.C. Both direct and alternate-current watt-hour meters are 
described and illustrated. 

Ernest F. Moy (Ltd.), Camden Town, London, N.W., have ready 
a circular describing Moy & Bastie’s single-pole return-current 

— circuit-breakers for continuous-cur- 
rent circuits up to 600 volts. This 
circuit-breaker is arranged to open 
on an actual reversal of current only, 
and will not open on “ по current " 
or on any over-load; its action is 
quite independent of ‘bus-bar pres- 
sure. It is claimed that it may be 
relied upon to disconnect a faulty 
generator at a definite return current 
of 20 per cent. of its rated capacity, 
although the station pressure may 
have fallen considerably. 'The action 
of the apparatus can be readily fol. 
lowed from the accompanying illus- 
tration. 


The General Electric Co. have 
ready a number of new lists and 
circulars, including the 11th edition 
of their “X” section catalogue of 
switchboards, * traction and other 
panels, feeder pillars. switch gear, 
Ke. This list is illustrated with a fine series of switchboards 
manufactured and supplied by the company for use in lighting and 
power stations at home and abroad, and, further, by a good assort- 
ment of traction, motor, lighting and other panels. High-tension 
plunger, lever and other switches, resistances, fuses and other 
accessories. Another list is specially devoted to examples of Union" 
steel interior conduits, and tools for use in the installation of this 
class of conduit. Battery telephones and accessories form the sub- 
ject of a pocket list dealing with this particular brauch of the com- 
pany's manufacture and a description and illustration of the Osmi” 
lamp, which is referred to elsewhere in this issue, completes the set 
of new lists now available. 


Imports. —The following are official values of imports of elec. 
trical machinery, material and apparatus into this country during 
April :— | 

Electrical machinery, £51,064 (an increase of £11,476, compared with 
April, 1904); telegraph cable and apparatus, £3,476 (increase £2,195) ; 
other electrical goods, £75,116 (increase £16,179). The value of imports 
of the three c!asses for the four months ended April last were respectively 
£177,562 (decrease £1,362), £23,535 (increase £13,008), and £317,337 
(increase £50,240). 

Exports of Electrical Apparatus and Material.—The follow. 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including 5 and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from May 8 to 9, with the ports 
of destination: 

Aden 38. Africa — Alexandria, £201 (including £179 telegraph 
material); Beira, £10; Cape Town, £297; Delagoa Bay, £7 (telegraph 
material); Durban, £1,657 (including £100 telegraph material); East 
London, £70; Mombassa, £74 (including £7 telegraph material); Port 
Said, £5; Sierra Leone, £81. Argentina—Buenos Ayres, £545 (including 
£230 telegraph material).  Australasia— Adelaide, £40 ; Auckland, £17 ; 
Brisbane, £33; Christchurch, £104; Melbourne, £48; Otago, £15; 
Perth, £164; Sydney, £579 ; Wellington, £845 (including £94 telegraph 
material) Belgium—Ostend, £158. Brazil—Santos, £159. Burma — 
Rangoon, £299 (including £80 telegraph material) Canada—Halifax, 
£140 (telegraph material), Ceylon--Colombo, £59. China—Shanghai, 
£18. Corea—Cbemulpo, £40. Denmark—Copenhagen, £30. France— 
Paris, £10. Germany — Bergen, 22, 730; Hamburg, £107 (including £90 
telegraph material). Gibraltar, £213 (including £94 telegraph material). 
Holland Amsterdam, £11; Flusbing, £26 (telegraph material); Rotter- 
dam, £18 (telegraph material). Hong Kong, £38. India—Bombay, £952 
(including £31 telegraph material); Calcutta, £173; Karachi, £5; 
Madras, £349 (telegraph material). Japan—Kobe, £10; Moji, £109; 
Nagasaki, £136; Yokohama, £1,625 (including £1,366 telegraph instru. 
ments). Malta, £7. Merico— Vera Cruz, £4,964. North Atlantic, £19,760 
(submarine cable and stores).  Russia—Riga, £175; St. Petersburg, 
£66. Straits Settlements—Penang, £107; Singapore, £72 (telegraph 
material) Sweden—-Stockholm, £17. U.S. 4.— New Plymouth, E228; 
New York, £24. West Indies—Trinidad, £10. Zanzibar, £57. Total 
£37,577, against £8,892 in the corresponding week last year (May 4 to 10). 


Moy & Bastie Retury-Current 
Circvit- BREAKER. 


— ——————- 
a -— ey 


154 THE ELECTRICIAN, MAY 12, 1905. 


COMPANIES’ MEETINGS AND REPORTS. 
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BRUSH ELEOTRICAL ENGINEERING CO. (LTD.)—A meeting of this 
compahy was held on Wednesday, Lord Vaux of Harrowden in the chair. 
The chairman said he was able again to report a considerable increase in 
turnover during the]past year. There had been a sustained activity in the 
rolling stock department and a growing strength in the mechanical engi- 
neering and electrical business, As he informed the shareholders last 
year, they had entirely ceased making the ‘‘ Universal" engine, and had 
written off in full the book value of those remaining in stock. Arrange- 
ments were being made by the directors for the manufacture and sale of 
motor omnibuses. The immediate future of the company’s business, 
therefore, appeared more cheerful than when he last addressed the 
shareholders. 

Col. Burton-Brown asked whether there had been any change since 
the date of the balance sheet in the item of liability on shares in other 
companies and on undertakings promoted by the company, amounting 
to £81,836. He also wished to know the amount at the end of last month 
of debtors and sundry other accounts, which stood on Dec. 31 at £161,000. 

Mr. Goalen said that, as the company was owing £75,000 to its bankers, 
it seemed unwise to pay away £18,000 in preference dividend. With 
regard to the item of patents and goodwill, it was clear, from the certifi- 
cate of the auditors, that they were apprehensive. Any attempt in past 

ears to find out how much of the item of £181,397 was goodwill and 

ow much represented the patents had been unsuccessful, but he thought 
the shareholders should be given that information. Although this was the 
17th year of the company's existence the patents stood at approximately 
the same amount as when the company started, and he thought this was 
not sound financial policy, He suggested the capital, including the 
preference shares, should be written down. 

Mr. Cathcart considered if £1 per share were written off the ordinary 
capital it would bring the account into а more manageable condition. 

Mr. Dart said a year ago he drew attention to the fact that work was 
being done by the Brush Co. at a very narrow margin of profit, and he 
again urged that point. He thought it higbly desirable to appoint a 
committee of sharehciders to look into this questron—together with a 
chartered aceountant— as to the amount of profit obtained on the various 
items of manufacture. 

Mr. R. L. O'Beirne did xot consider it was satisfactory for the reserve 
to be invested in the business, nor did he consider that the amount set 
aside was sufficient. He was, therefore, prepared to support any resolu- 
tion to the effect that no dividend should be paid on either class of shares 
until theitem of patentsand goodwill was written down to & proper figure. 

The Chairman said the loan from the bankers stood at a lower figure 
than a year ago. As to the paten's and goodwill, the present Board were 
not responsible for the figure at which that item stood. "They found the 
figure when they came into office, and there it must remain. The divi- 
dend proposed to be paid had been earned, and more than earned. It 
was quite true that a certain number of patents had dropped out during 
the year, but they had acquired new patents. As to the margin of profit 
on the work done by the company, the board could hardly agree to a 
proposal for a committee of shareholders. The company’s profits com- 
pared favourably with those of some of its larger competitors in England. 

Ultimately the report and accounts were adopted. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—At the meeting on Fri- 
day Col. A. J. Filgate said that, considering the large additional capital 
expenditure incurred, the results of the working for 1904 were satisfactory. 
The demand for new extensions showed no signs of diminution, and the 
company would have to anticipate a large outlay for some time to come. 
The directors had reduced the scale of charges to consumers of current 
for lighting from Jan. 1 last on condition that accounts were paid 
promptly. The Government officials had suggested that it would be 
desirable to grant the company a consolidated licence under the new 
Indian Electricity Act, in superseasion of its present licences. The draft 
of the licence had been received, and while it did not damage the com- 
pany in any way, in one important particular it placed them in a better 
position. The new licence provided for the right of the Government or 
Calcutta Municipality to acquire the company’s property at the end of 
the first 21 years on the same terms as the present licences, and further 
provided the right to purchase on the same terms after the completion of 
cach subsequent period of 10 years, so that the licence would be a con- 
tinuing one. The new conditions were decidedly more favourable to the 
company than those of the existing licences. 


CASTNER-KELLNER ALKALI CO. (LTD.)—The directors’ report for the 
ear to March last states that the net profit, after liberal expenditure in 
eeping up the works, plant and machinery to the highest state of eff- 

ciency is £52,358. 5s. 6d., added to £11,797. 4s. 4d. brought forward. 
After deducting debenture interest (£10,153. 12s. 11d.) there is a balance 
of £54,001. 16s. 11d. The directors recommend that £15,000 be appro- 
priated to depreciation reserve (increasing this to £85,000), that £3,204 
be wiitten off plant, patents and suspense accounts, that a dividend of 
£4 per cent. be paid for ihe year (£18,000), and that the balance of 
£12,797. 16s. lld. be carried forward. The usual annual payment of 
£5,000 has been made to the ігиѕі:сз for the debenture holders in reduc- 
tion of the debenture debt. 


CRAIGPARK ELECTRIC CABLE co. (LTD.]J—At the meeting on Wed- 
nesday Mr. J. G. Tullis said there had been a large increase in the 
volume of business done by the company during the past year, but this 
had been discounted by the high prices for raw material, while at the 
same time the selling price of manufac‘ured goods had not advanced in 
anything like the same proportion. 

ELMORE$ GERMAN & AUSTRO-HUNGARIAN METAL СО. |LTD.)— The 
report for 1904 states that the dividend to be received from the Metall 
Co. (£5,365, 17s. 1d.) is greater by £2,146. 3s. and that a loss of £3,080. 13s. 


made by this company in 1903 has been converted into a small profit. 
The directors are satisfied the company will reap considerable benefit by 
the introduction of certain new machinery the cost of production being 
considerably lessened by its use. The tubes produced by a new process 
are giving excellent results as to quality. In order to regulate production 
in Germany & syndicate of copper tube makers has been formed with & 
central office in Cologne. The Metall Co. (being the second largest copper 
tube makers in Germany) have been allocated the second largest share of 
the total production of Germany. 


GLOBE TELEGRAPH & TRUST CO. (LTD.)—The report of the directors 
for the year ended April 30 states that the net revenue for the year, 
after deduction of expenses, amounts to E199, 123. 1s. 10d., and makes 
with £3,057. 10s. 9d. brought forward, £202,180. 19s. 7d. From 
this amount there has been distributed the sum of £131,709. 2s. 7d. 
in interim dividends, leaving £70,471. 108. The directors now recom- 
mend payment of a final dividend of 3s. per share on the preference 
shares, and of is. 9d. per share on the ordinary shares, making, 
with previous distributions, total dividends for the year of 6 per 
cent. (less tax) on the preference and 5g per zent. net on the ordinary 
shares, leaving £1,643. 4s. 9d. to be carried forward. During the period 
under review the directors have issued 250 preference shares at a premium 
and a similar number of ordinary shares at par, and the proceeds have 
been invested in suitable telegraph securities. 


LYMINGTON ELECTRIC LIGHT & POWER CO. (LTD.) .At the recent 
meeting the directors reported that the total connections to the mains 
had increased during 1904 from the equivalent of 8,211 to 11,950 8 c.p. 
lamps. Including £86. 8s, from last year, the profit was £1,159. 15s. 7d., 
and after paying interest (£567. 6s. 4d.) the surplus was £592. 98. 3d. A 
dividend at the rate of 4 per cent. for the year was declared, The public 
lighting contract has been renewed for five years. 


SUBMARINE CABLES TRUST.—The accounts for the year to April 15 
show that the revenue amounted to £24,288. 12s. 8d., and the expenses 
to £1,161. 6s., leaving £23,127. 6s. 8d., to which is added £60. 17s. Та. 
brought forward, making £23,188. 4s. 3d. After providing £19,119 to 
meet payment of the coupons, £3,976. JOs. bas been transferred to 
redempt on fund, leaving £92. 14s. 3d. to be catried forward. Thirty-four 
о" have been redeemed since last report by purchase in the open 
market, 


WESTERN TELEGRAPH CO. (LTD )—The report of the directors for the 
half-year ended Dec. 31 last states that the revenue amounted to 
£248,264. 16s. 3d., and the working expenses to £105,547. 8s, 3d. After 
providing £14,065. 6s. for debenture stock and debenture interest and 
sinking fund, and £4,821. 1s. 2d. for income tax, there is a balance of 
£123,831. 0s. 10d., to which is added £4,439. 15s. Rd. brought forward, 
making £128,270. 16s. 6d. First and second interim dividends (£62,379) 
have been paid, and after transferring £60,000 to the general reserve fund 
and £2,000 to maintenance ships’ reserve, there remains £3,801. 16s. Gd., 
which is carried forward. The revenue includes £11,808. 6s. 6d. dividends 
upon the company's investments in other telegraph companies, and 
£7,644. 15s. 2d. interest on reserve fund investments. 


NEW COMPANIES, MORTGAGES AND CHARGES. 


iia 


NEW COMPANIES. 


AUXILIARY ELECTRIC CO. (LTD.). (84,453.) —Reg. May 3, capital £70,000 
in £5 shares, to carry on the business of an electric light and power com- 
pany, to acquire or construct, maintain and control tramways and works for 
generating and supplying electrical energy and to carry on the business 
of mechanical engineers, manufacturers of and dealers in electrical 
apparatus, &c. The subscribers are H. Gordon, Н. W. Braine, F. R. 
Reeves (engineer), A. E. Mohring (engineer), S. R. Smith, T. W. Vickers 
and C. D. Braddon (engineer) Reg. Office, Salisbury House, London 


Wall, E.C. 
MORTGAGES AND CHARGES. 


ELECTRIC IGNITION CO. (LTD.)—.A trust deed dated April 10, 1905, and 
a debenture of even date, securing £2,000, have been registered. Property 
charged (by debenture), company's undertaking and property, present and 
future, including uncalled capital, but excluding issued capital. By trust 
deed, manufactory and premises known as Royal Wellington Works, in 
Sampson-road, Birmingham, and goodwill of company’s business. Holder, 
H. Lewis, Trustees, F. Lewis and J. W. Lewis. 


BLECTRO-CHEMICAL INDUSTRIES (LTD.)—The memorandum of asso- 
ciation only of this company was registered in Guernsey on April 29. 
Capital, £300,000, in £1 shares, of which 190,093 are to бе issued аз 
fully paid, to acquire and develop inventions, patent rights, &c., relating 
to electricity and chemistry. 


INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD.) -A trust deed 
dated April 20, 1905, securing £125,000 ** Construction `° debenture stock, 
has been registered. The company covenants, when Cawnpore under- 
taking is completed, to execute a mortgage thereof in favour of trustees in 
урш, 005 with Indian law, with power to previously exczute in England 
a charge on such undertaking, to be merged in Indian mortgage when 
created. Trustees, F. L. Harris, M.P., and E. E. Bird. 


SHEERNESS & DISTRICT ELECTRIC POWER & TRACTION CO. (LTD.)— 
Issue on May 1 of £15,000 debentures, part of series created March 7, 
1905, to secure not more than half company's issued capital (amount at 
present issued £50,000). Property charged, company's electric lighting 
and light railway undertaking (present and future) and uncalled capital. 
No trustees. No previous issue of same series. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Line. 


Airdrie 006006000 06 CORD 0000000000060 april 28 
Ayr eee eee May б 
Barnsley e eee eee: April 28 
Barrow 206 COC OCS 906 DEO 200000 оооеос 27 
Bath Electric Trams, Led. May 8 
Birkenhead 96009900090009900990990* | eee 
-Birmingbam & Hid. Gut ! April {8 
Blackburn Oorporation..... | Ma "TP 4 
Blackpool 000000 у 
Blackpool a Weasel. i оң 6 
Bolton tion [IIIJ К. d 1 
2000 .! E 6 
Brighton Corporation 3 7 
Brisbane Tram ways . | е 3: 
Bristol Trams & Carriage... May 5 
Ayres & Belgrano... April 9 
Buenos Ayres Elec. diem ы; ^ 
Oorporation.... е ау 
Corporation ....... е 7 
Bury Corporation ............ | April 93 
Caloutta 00. . May 6 
Cam C00 COG eee 39 8 
Cardiff tion v te 6 
Cerlisie Tram Oo. ..... » 0 
Central ee te 6 
Chatham & Dist. L4. — 75 4 
City of Birm'gh'm Tram Co. April 28 
7 & South London Bly... y í 
Cork Eleotrio Co... „ 4 
Devonport & Trams... April 98 
Dover 000 090 осе 000 | ay 6 
Dublin & Railway... „ 5 
Dublin | » 5 
Dublin United. 000040 | h 6 
0 April 98 
eese, May 8 
East Ham ancil %% eee » 6 
Gateshead & Dist. Trams | April 28 
Glasgow Corporation......... May 6 
Gra nd—Northfleet...... | April £8 | 
Gt, Northern & City Bly.... May 6 
Greenock & Port G aegow.., April 25 
Halifax tion ees May 8 
Hartlepool ways ......, April 28 
ar "*90099090099000092* May : 
Тота Distriot Council . 
Tice 888 - : 
Isle of Thanet Go. . „ 6 
4 District... April $8 
Kilmarnock Corporation ,May 6 
Kirkoaldy Corporation | » 8 
Lanarkshire Oo. . 55 4 
Leeds 000 000 006 ‚| І) 8 
F April 29 
verpool Corporation ...... ri 
Liverpool Overhead Bly. .. May 7 
*London County Co Wm 8 
tone Corporation nd 4 
» 6 
Mersey Railway 99960990000099* ee 6 
00% 00 ТҮТІГІ DIM April 28 
* Metropolitan Elec. Trams » £8 
M <a 00000600 +0006 . Ma 28 
usselburgh ....... e a 4 
Nelson tion May 6 
Newoastle-on-Tyne Oorp.. » € 
Newport (Mon.) . . . „ 6 
Nortbampton Corporation. „ 5 
viabam, Ashton & Hyde. к! 28 
Mm ay 
Perth (W. A.) Elec, Trams | „ 
Peter 9909995290 eeesdenar April 28 
Ponty pridd Dist. Council...| May 
ресе art Ones 0000000000. apal 28 
ortemouth Corporation ...| May 
Potteries 000060000000 00000000000. April 28 


are eo 
Wolverhampton Corpn. .. 
Wolverhampton District ... 
Worcester... scccccccccccscccscces 
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Wrexham 
Yorkshire Woollen District 


| | Inc. AGGREGATE. 
r Dec DEDE 
(a) No. of | Inc. or 
| weeks, , Pen. (a) 
£ 2 | £ г 
* 2 и 2 
210 1 , 
2:8 + 99| 61 | 1480 + 788 
$1 t 18 17 2.666 + 96 
300 + 158 17 837 + 740 
627 + 10 18 10381 + 688 
ese ee eee LEN | eee 
542 ＋ 64 5 1948 + 498 
9,949 | + 707 | 17 | $9,478 + 4268 
566 + 12 6 3.6 251 
342 + 22 18 4078 |+ 43 
298 | — 26, 27 4.400 
1,916 | + 218 6 | 10468 |+ &6 
1,176 + 203 15 5,419 |- £70 
4024 | - 1,542; 5 | 22,899 .— 512 
ж 158, 6 4,906 + 869 
2:86 | - 
782 — 229 )u 98,846 |+ 998 
, E em c UV 
508 | - : - 
1.072 a 14 105,448 
1,058 | + 6 E | 5,013 + сю 
305 | - - 
7991 i3 | 2120 Р 
488,508 + 48.064 18 'aT16,027 + 60,242 
105|+ 7 1 108 + 1 
1900|- 15 6 | 10492 + 28 
210 + 21| 18 | %82 - 816 
6,806 | - — 54| 18 | 196,912 + 1,778 
624 17] 1g ' 10,768 + 1943 
6,49 | + 1,381 | 17 : 9807 + 5,901 
2,754] - 92 19 | 55,48 - 39,099 
182 14 8,657 | — 
488|-  9:| 18 7,047 + 388 
519 + 27 17 1484 - 888 
161+ 7| 5 1069 |- 48 
100 | - 1 18 1,885 + 47 
8980 - 84 Jie 114 + 90) 
1,03 | + 477| 17 | 18455 ;+ 608 
ele colt. Ou г. (o 
b 
1.006 + 158 17 14,888 + 403 
16,117 + 674 | мо 701,520 ＋ 87,733 
ro вк | 17 | 894 - 258 
1.558 + 65 | 18 | £8,648 | 
ЕТИ low 
, 2 1 
918 + 49/17 | 446 |- а 
1159; - 4 6 5.957 + 38.5 
$048, + Mi] 5 11,146 + 44 
чв | m ᷣ— . 
876 - 26 5 9108 — 189 
415 T 12 81 | 9,602 + 24 
166 + 58 17 1,633 | - 69 
161 vis LET dan ` 
22 + 8| 9 , 1085 + 28 
310 + 10 18 | 11570 + 989 
6,46) | - | 6 | 86929 + 1,949 
1,919 sevo | 18 | 88,787 » 
10,892 | + 8.0 17 | 171,015 + 1,098 
L575 | — 19 19 , 98851 |- 1,186 
14,888 | + 4,168 T 67,848 + 11,557 
110 49 5,819 | : 
1,947 | + 845| 5 61.648 + 2934 
660 + 21 1s | 98871 + 1,653 
281 + 108 17 8147 |- — 119 
2.768 + 1,464 | 17 8.6 + 14/35 
15 + 16 H 158 l+ 486 
eee "n 05 ee 
18 T 17 6 604 n 58 
8,607 ' - 189] 18 €444? + 1,168 
eit „% ld 
703 + 147| 17 8.666 + 184 
1,567; + 478 6 9.901 |+ 2,667 
1,488 | + 100 18 | seis |} 1,888 
2il j + 74 | 7 | ixs|- 108 
ES 951 
44| + 14617 4079 |- 175 
1.766 + 6] 5 9478 |- 608 
1% „½ ro, 27,088 + 409 
ET a T | 
- 74 5. 9X3 |- 218 
+ 165| 17 { 109 |+ 61 
+ 45| 6 23,702 |+ 687 
+ 88| 17. 980 |+ 104 
+ 80) 6 | 28609 | 58) 
- 83 5 4467 |- 178 
$ awia 440 — 1% 
+ 157 17 | 11845 |- 650 
- 86 6 2,755 t6 
+ Ed H | 8,835 |+ ` 604 
2 967 oe 
6!+ 18 17 720 |- £8 
821 + Ww! 17 8100 |- 5648 
383| - 6: 18 6,865 '+ 1046 
787 + 63 95 — 8772 |+ 205 
487 - 17, 18 | 8,184 |- 206 
817 + 20 5 16.8 |+ 88 
449 + 070 | 6 6,48 |+ 8,038 
162 + 941) 17 690 | + 14 
697 + 119 5 8615 4 877 
549 + 190 17 6018 + 218 
881 r 119 17 4,518 + t97 
127 4 12 17 1667 - 106 
923 + 322 17 9,952 + 949 


(a) These ec mparisons are with the corresponding period last year. t Minus 8 days. 
$ ** Fortnight. ° Partly electrical. 


Plus 7 days. 


J Plus 8 days, 
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CITY NOTES. 
— — 

MEMORANDA (May 11).— Bank rate 24 per cent. (since March 9, 1905). 
Price of silver 2684. per oz. Consols 8917—891; for money, 891; —90,1. 
for account ; 24 per cent. annuities 89—894.  Qontols Pay Day, June 1. 
Stocks and Shares Continuation Day, May 29; Ticket Day, May 30; Pay 
Days, May 12 and 31; Mining Share Carry-over Day, May 26. 


CENTRAL BLECTRIC SUPPLY CO. (LTD.)—The 4 per cent. guaranteed 
debenture stock transfer books will be closed from 18th to 31st inst. 
inclueive, preparatory to payment of interest due June 1. 

COUNTY OF LONDON ELECTRIC SUPPLY OO. (LTD.)—The amount of 
electricity sold in the company's London districts during the quarter 
ended March 81 is estimated to realise about £41,895, comparing with 
£31,925 for the corresponding period of last year. 

LONDON UNITED TRAMWAYS.—Mr. Charles J. Cater.Scott has been 
elected a director and appointed chairman of the London United Tram- 
ways (1901) (Ltd.) in the place of Mr. C. T. Yerkes, who has resigned the 
chairmansbip in order to devote more of his time to the Metropolitan 
District Railway Co. Mr. W. H. Brown bas also been elected a director of 
the London United Tramways. 

METROPOLITAN DISTRICT RAILWAY CO.—The Right Hon. Lord 
George Hamilton, P.C., M.P., and Mr. William H. Brown have been 
elected directors of this company. 

STOCK EXCHANGE NOTICES.--The Stock Exchange committee have 
granted quotations to a further issue of £70,000 5 per cent. first debenture 
stock of the Electric Lighting and Traction Co, of Australia (Ltd.), and a. 
further issue of £55,000 4 per cent. first debentures of £100 each of the 
Primitiva Gas and Electric Lighting Со. of Buenos Ayres (Ltd.). The 
committee have been asked to grant quotations to £500,000 4 per cent. 
debenture stock (in lieu of the Speyer Bros’. scrip certificates now quoted) 
of the Baker-street and Waterloo Railway Co.; a further issue of £448,653 
5 per cent. perpetual deben‘ure stock and £158,623 44 per cent. second 
debenture stock of the British Electric Traction Co. (Lid); 110,000 £1 
fully paid ordinary shares of the Consolidated Electrical Co. (Ltd.); 
£250,000 44 rer cent. second debenture stock (in lieu of the provisional 
certificates now quoted) and a further issue of £150,000 4} per cent. 
second debenture stock of the (County of London Electric Supply Co. 
(Ltd.); and 12,000 6 per cent. £5 fully paid cumulative preference 
shares of the Rosario Electric Co. (Ltd.) 

WEST AFRICAN TELEGRAPH CO. (ІТр ) – The directors have declared a 
final dividend of 5s. per share, making a total distribution of 44 per cent. 
for 1904. 

WEST INDIA & PANAMA TELEGRAFH CO. (LTD )- The directors have 
decided to recommend a dividend of 58. per share on account of arrears of 
dividend on the tirst preference shares, 
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= EM Prioe ЧЕ Divi- | BUSINESS, 
432 NAME. Wed., "ЕЕ DEND | WEEK TO 
a E May 10. 3“ = DUE. | MAY 10, 
ELECTRIC RAILWAYS High. Low- 
| TRAMWA е 2 8. d. eat. est. 
,| 6 y cM T coe 5 EIE 619 4 Ap, Qt) f, & 
t| 26 Do. ex rell... bi- ‘418 w en, 5581 
88. НЧ | Do. nt 6х Deb. oel 140 —1 4 3 11 = ee | oe 
zt. 5% | Auckland Elec. Trams 6% Deb. | 
о РӨ у оона ое а оь вв синя | —l7 414 4 = 1073 105] 
1 17/0 t Bareelc na e —.—v | 111-19 5 2 2 - | Sos Soa 
1¢| 5 | Do. 5x Cum. e bn 14-111 4178 — 10 
Bt. Do. Ax Deb. Stock (red) . .. 96 —100 410 0 . | .'. 
(X| 5X | Do. 8 per Cent. Debs. ....... —10 418 1 | n 
L ee Brisbane 
83 `Сшш. оооосвове- | и | 617 8 ee M ee 
b e 6 t. è одгово ep . oe 
2 Do. td pe Cent. Db. Prov. Cts. 94 —98 Hed el wich сд 
Bt, 6% tBritish umbia | | | 
Def. Ord. .................... K3—X6 618 3 
Bt. 38 Do. Pref. Ord. Stock ......... . .. 100 —1372417 2 — 101 vs 
к ре, 5 Сню гет Pref. ......| 14-10) 418 0 = 1010 
ry per Cent. 1st Mort. Dbe.|!082—1(52 4 7 9 > ке ee 
106 Do. Vancouver Power Debs. ... 100 —108 4 7 6 oe НОЦ .. 
t Buenos Ayres and Belgrano Оті. 3j—:2 '6 6 8| „ 11 111 
t 8/0 Do. 6 Cent. vA Cm. Pref 572 —t 3 6 8 6 ea 53 oe 
ti Do. " v Fass C000 ve 00090 00900000000005 }—6 6 9 1 = б Ey; 
8t. b | Do. b t. © 2e. 107 —109 4 11 8 a ae — 
St. 5 Do. 67 204 Deb. Stock 
| „6 %%% „„ „6 . 6 „„ 600% „ 6 „„ 103 —1(6 i 4 15 8 a» | 
St. 5X | Buenos Ayres Elec. Trams (1901) | | 
Ltd. COSC TOS OOS ооо ооо 060900900909 Ocecccecen 97 —99 ' 6 1 0 oe oe 
e! 50 Оона Tramways 2 :. fiti 414 2 = #11 8,4, 
1 Do. IX ist Deb. Stock (red.). | 107 —109 4 2 7| „ 108} 103 
) х Tram Bhares Ze] MeM 411 9| X. hg ae 
st. 6X |tColombo Trams & Lig. 5X lst Mt. | ы 
Deb. (red 6: On 900e0»09»60000909009009000* 161 —103 ! 4 17 2 oo | ee ee 
8t.| 5% | Madras Elec. Trams 6% Deb. Stk. 101 — 103 417 8|Ja,Jul, . Р 
‘0 6% | Montreal St. Ву. St'g 5% Mort | | 
"PT OT AER MEE EE 
M — 9 = КА a 
ч ren .A.) Bide Trama. 128 Mt. | 
Deb. Stk. eeccceterssccecsas.. 106 2108 | 412 6 ee . ee 
| ELECTRICITY SUPPLY. | | 
8/0 | Oalontta Electric Supply Ord. ..| 81 311 4, a IA 
t Ties. Lig. & Trac. Co. cf Tut. ps 
T р" Cor Dee. оосооооае ео овозе» 86—01 b 9° ео 
33 1 п PIN 
St.| „ | Havana Electricity Co. Shares | 1 Er x 
Cum. Pret. 60% e ооо 0020000000 60 | J -i ер ee 
1 n d Tee,, Montreal I lai 1-14 ег ee P 
9 
10 Mort. Deb 5 101-101 4 7 Ap, Oct 


deen made for accrued interest but not 
t Ex Dividend. 


yield, allowance 


* In calculating the 
for redemption, 


ay. | Te, DL Е 
2 E Price Ё à 
< E | МАМЕ. wed. | aig | DDE?! WEBE то t NAME. 
— May 10. May 10. . 
JJ шу ee 8 4 | © > eet ee 
ELECTRIC RAIL WAYS, TRAN WAYS, Re cca poner ELECTRICITY SUPPLY. 
l| .. | Bath Elec. Tre ms Pref. Ord...... ... 1— sd x е i 10/14/0 „ & Poole Elec. Sup. Ord. 
1| 1 |t Do. 6% Cum. Pref. ... 45—14 | 414 9 č Кесе И 10| 4/6 per Cent. Cum. Pref ............ 
St.] 44% | Do. 4j Ist Mort. Deb. Stock (ri d.) . 101—103 | 4 7 b m :011 10 10 oe Do. 6% Cum. Second Pref. ..........- 
St. 447% | B'ham & Midland Nam s 4) 1st Db. Stk.| $9 — 11 5З ae 9:à | 91$ st. Ах Do. per Cent. Deb. Stock (red.) ... 
10 Bristol Tramways and Carriage Ord. ... Е i с 819 |Fob, Aog | -| „ % Б a, Bromley (Ke kent) AL. Lt. & Power Shares 
в m. Pref, 00000. 0000р == . a eo 
Bt. Do. 4 per Cent. ц С к „ө, 165 —107 | 8 14 10 | Feb, Aug е 6 pe FFC 
10 British Électr:o Traction в бү... 41 6 B 1 ee р 94 5 Do. 7 per Cent. Pref. .............. 
10| 6А Do. 6 per Cent. Cum. Pref. ............ 103—111 | 5-6 8 | Feb, Aug,, 2] |11 St. "AT Central Elec. Sup.Co.é Guar.Db.Stock 
Bt.| 57 Do. 5 rer Cent. P es sss. 121 —123 |4 1 4 > 2)1 |320 6| 4 Crose(W.End&City)E). Вар. Co. 
St. КА t Do _ 44. per Cent. 29 De b toc k оь 09 98 —98 4 12 0 ег 97 5 2/8 1 er Cent. Pref. оо. OSE Soe 500 өзә 89009009 
Bt. $4 1 London — PIT 91 —i8 4 6 0 June, Deo 9$ 91 8t. 4 Do. eb. Stock (red ojoo. ‘Cm. 00: 007 eee 
a { 5 Bo. 4 per Cent. pe Ara. — E 17 4 K : Ld 1 5 . 5 45 Do. City Ko: 
100 48 | Do. 4 per Cant. Pebs. . ...... 110 —112 | 811 6 — [ng |. Б " Chelsea Electric Supp 1d. e 
ju 27 che mingham Trams. 5 Cm. Pri. (j-tà | 418 6 Hi . |e. Wst, Do. {> prr Cent. py Stock (re à) x 
4x dé E Cent. Ist Mort. Debs. ...... 99 —102 | 3 10 2 5 seis 10 dd City of Lenden Electric Lighting Ord. 
Ha A South London Rly. Con. Ога. 4$ —43 | 5 4 8 | Feb, Aug 17 10 i : Do. 6 per Cent. Cum. Pref. ........ ... 
IE p^ Z MS Hbi 35] "|: Sel 47 | Do. be Dab Sici edi P 
Bt. 82 | Do. (1001) нн 5.—118 | 4. 4 9 s .. | s [| 10 s County of London Elec. Bupply 
St. 4 Do. 4 per Cent. Perpetual Debs . ., 107 —110| 818 9 | May, Nov |105 |10{ || 10 Do. 6 per Cent. Cum. Pref...... 
EAE SEE н Eis eg] Ma Г Be ad pal 
Ё er Cen 67270 MS ss] Т : Do. on 
10| 4,0 | Gt, Northern & City Rl ly. . Prf. Ord. (4%)} 8—6 | 618 4 2 T! 5| 5/6 OAM E Electricity Supply Co. Ord. 
10) 4/0 | Gt. Northern, Piccadilly & Brompton 5| .. | Do. 5 per Cent. Cum. Pref. ..... soso 
0 Ord., » Speyer Bros. Scrip Certs. ...... 4—9} |4 4 2 .. 1186.1 44%| Do. 4 Ist Deb. Stock ко: ) esc ee. osooso 
10 e 1 реа Tramwa Ord 90090c*000090909»9c* 17 —18 5 0 0 Mar, Sept oe eo 5 6, С Toen сао hting A 7 Db. Bt (red) 
Bt. . t Do. per Cent, ref. 00000-60000 „%% „„ 18 —14{ 4 4 И 0 Mar, Joly eo . St. 44% о ес. t.& ower 1670 
5 t Do. í тра Cent. Debs. ........... 106 —107 4 4 1 Jan, J M ks 5 7/0 oo gtn. & Epgtsbdg e 
6 Isle of Thanet Elec. Trams & Li. 5X PI. 5j—?1 7 13 10 Vi А 5 4a o. т Cent. lat Pref................. 
Bt.| 4 Lo. 4 per Cent. Deb. Stock ............ 85 -L |4 811 oo | .. [86 Керш .& Engtbg Co. &NottingHil) 
10 3 | | Liverpool Overhead Railway Ord . 811—811 |8 18 0 | Feb, aal ee UCET Deb. Stck.(red.) 
Do. я рег Cent. Pref..... 2000080008 0000900990 10 —10 4 15 8 Feb, Aug oe es 8 1/t? Lon n Electric 8 P о 6% % %%% 
gr 4 i r Cent. Deb. . . . . . . . 99 —102 | 819 8 Jan, July : Я 5| b/U Do. 6 per Cent. Pref — 
| London nited Trams. 5% Cum, ке. 10 —1°4 415 38 — 11110 st. 4% | Do. ‘ per Cent. lst Mort. Deb.......... 
85. 6% ше 4%. lst out 7 0 tock............| 99 Be 818 6 Е w 16 |! 1013 № тенора tan pa prid и sa 
еа erso on. 00 ооо eee 20 4 — е.а — ee ў 0. er en 2 „%% „% оз se 
Bt) . Do. 3 er Cent. Perp. Pref. .... .... 10 —18 EY Ж $s exl ai Е | Do. 4 ге? Cent. Deb. Stock 1st Mort. 
l| .. Metropolitan Elec. Trams Def. ex rights 31—3 x 8 51 8. 89% | Do. r Cent. Mrt. Db. Stook (red.) 
l| 0/6 | Do. 5% Cum. Pref. ........... т. 1—1, 414 1 ра 1 .. 160] «37 Midland Elec. Corp. for P. D. iat Mort. Db. 
St. 4% Do. 4 X Deb. Btock ........ 105 312,4 6 6| — ,, 104 [106 , | 10| 747 | Newcastle & Dist.Elec.Ltg.Ord.£9 paid 
20 .. | New Gen. Tract. 6 er Cent. Cum, Pret. | 4-1 e. Mayyÿh :| - 5, &% | Newcastle Elec. Supply Ord. ........ 
10/0 | Potteries Eleciric Traction Ord, ...... 9 —? 5 53 { 9 || 616% | Do. ö per Серт. Мор. Cum. Pref. . 
2 5/0 | Do. 5 per Cent. Cum. Pref. ........| 93-9 |5 2.6 | е), Дор | i 11 1087 | Northern Covz ties Elec. Sup. 17, раіс 
4$ Do. 4j per Cent. Deb. Stock ........| 108 —107 |4 411 5 ae .. I 10 &0 | Notting Hill Electric Ord................... 
l| .. | South Lanes. Elec. Trac. & Power оч. z Bs B | .. 111001 4% | Do. 4 per Cent. let Mt. Debs. . 
ві ER Do. : Fref. (21 paid)................... EE е April,Oct| = | .. 5l 4,6 олон eano ora: e 
we Do. 43% Deb. Stork (100% paid) . ee ee Jan, uly es  - 8t. 4% о 4% De 0**00-005999 09* Q0«006 BES 
m 247 Underground Elec. Був. Co. of London 1((}- 1014| 4 18 Б да 1053 6| 9.6 | Bt. рш & Pall Mall Elec. Ord....... 
Bt.) è Waterloo and City Ord.. . . .. .. .. 91 218 | 8 9 10 | June, Dec 911 " 6| 8;€ ро 7 J rer Gent. Deb. à Stock (rod; pee 
TELEGRAPIS. | T d^ EON Markets Electric Sup. Ord... 
0 ax "Afieas Direct Tor Ax Mit, . Deb. (red.) о zm 4 0 0|Jan,July | -| .. St. HA со spo Сезе рез Носа TT 
as e COO оос 9090920090099 9099 90909906 Í ee ГЕЈ es Ord..... 
Ay di Do. 5% Bebe. Fed! „ nats us 78; 55 xi s E 1 pi TUUM 77 Con n Lt. & Po-ver Ord. 
16/0 [Anglo -American. . . . . . . 59 —01 | 4 14 0 F. M N 10 о, um. Fref. ....... Suevos 
Bt: % | Do. Preferred... esee 108 —107 5 2 10 VMS ASN 1j [265$ st. 147 Do. | 4} let Db. Stk. Prv. Gen. 
Bt. 2/0 Do. Deferred ....... . e- ee ere 158—108 P F, My Ag, N 164 | 16 5| 2/6 | Urban Elecu io Supp y Ozd. о... 
10 4 Commercial Cable 4 er Cent. Deb. Eth} 17 —99 4 1 8 Јо -Ар,Ју,О 984 | 9: Б 26 | Do. 5 Qum. Pref... ess 
10 b {Cuba Submarine * 00000. 000099» 0000p: 00000: my | b 14 8 Feb, Aug 8 835 St. 44% Do. 437% 1 Mort. Deb. 2 OF OF C8 OF be 
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6 2/0 Spanish 0000 000 20+ 60000000 992909 Gee — 8}. 5 11 9 April, t3 éo 5 9/6 Do. 6 per Cent. Cum. о 00000: %- 
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90 Direct United Staios Obio тене Е 5 8.0 124. iro пі rii | ELECTRIC MANUFACTURING, д0. 
n Direct Won indie CADIS уН. Db.(rd.)| 100 — 4. 7 7 a Dee” hs i 1| ea. | Alliance Elec. Co. 5% Cum. Pref. .... 
hr SU Oe bati |) | Aren Eee маа ьс а 
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"00429005050 6.5 сз ею «о | . 006000 006 
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„НЕЕ 8 Ale e Н КЕЛН Fer 
е (А е 00. 000606 000 е0. -— . Bt. 4 * 0 * P М; 
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5| 8/0 | Chili Telephone (fully paid, ............... = 5.1 9 | Avgas ..| .. | .. Ж | Lo. 4 rer Cent, Mort. Deb.Btock (rd 
l| 0/7}| Monte Video Telephone G50. T€ 1 88 7|: ы ia оса 5 17 Do. dd Cent. 3nd Deb. iind m 
E mene um nri = лай DES "кы буш hee 
. e Gb. oer . .. ecescecen еее 06; — . ee 1 10 Q о ег. сове oe 
10| 60 | Do. 6 per Cent. Cum. Ist Ртеѓ......... 19—11) | 4 8 11 | Feb, Aug ic 5 | N thy Do. 41 per Cent. 1st Mort. Deb. red.) 
8 6/0 | Do. s per Cent. Cum. 2nd Pref. ...... l'a 416 0 | Seb, Aug | 21:7 3 [| 9 17 Blectric Construction Co. .. 
M. „ Do. б per Cent. Non-Com. 8rd Pref...) kt | 4 13 0 Web, Aug. || gigog | Do. 7 per Cent. Cum. Pref... 
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A REVISED code of the Board of Trade Regulations apply- 
ing to electric light and power undertakings was issued by the 
Board of Trade yesterday, and we are able to publish it in full 
in this issue. An examination of these regulations shows that 
they differ in only a few respects from the draft revision issued 
nine months ago and published in The Electriciun of August 26, 
1904, with comments showing the more important changes. 
The main point of difference between the draft and the final 
regulations is the omission of the Section relating to over- 
head lines, in the place of which a single paragraph is substi- 
tuted to the effect that these lines shall only be erected 
in accordance with plans approved by the Board of Trade, 
who may prescribe special regulations for their erection and 
maintenance. The alterations in detail are in the direction of 
broadening the older regulations and in relaxing some of those 
which were unnecessarily stringent, and some of the obsolete 
provisions have been deleted. Thus in the draft regulations 
the maximum power that might be transmitted by any high- 
pressure cable without special sanction was raised from 300 kw. 
to 500 kw., but now this clause is deleted altogether and the 


buting networks is now dealt with as a Regulation for ensur- 
ing a Proper and Sufficient Supply of Electrical Energy” instead 
of as a “ Regulation for securing the Safety of the Public." 
Fuses (or circuit-breakers) instead of solid links are to be 
inserted in the network boxes, apparently in the neutral as 
well as in the outers of a three-wire network, but in the case 
of service boxes the middle wire must have no fuse. 


AMONG the important alterations which appeared in the 
draft regulations, and are now confirmed, is the sanction of 
extra high pressure delivered to a factory, mine or electric 
traction works (subject to special regulations prescribed by 
the Board of Trade and the Home Office), and the omission of 
any specification as to the thickness of insulation on high- 
pressure cables. The rule as to permissible leakage on earthed 
systems is made clear, and generally many of the supple- 
mentary rules and memoranda originally issued separately 
or included in the officially “approved descriptions,” are now 
embodied in the regulations themselves. 


THE issue of a forty-eight hours' notice of intention to supply 
through mains is no longer necessary, and the somewhat com- 
plicated “ provision as regards stoppage has also been omitted. 
It is made clear that the permissible variation from the de- 
clared pressure " is 4 per cent. up or down, but this limit may 
be subsequently modified by the Board of Trade. The maxi- 
mum permissible variation in frequency of Wed supply 
is fixed at 23 per cent. 


THE amendment of the Board of Trade Regulations has long 
been looked forward to, and is welcome. We may confidently 
assert that the electricity supply industry will be benefited. 


THE decision given with regard to the London Power Bills 
by the House of Lords’ Committee seals the fate of some of 
the Bills, but leaves several points still unsettled. The Bills. 
introduced by two of the existing companies have been dealt 
with summarily. To both the Charing Cross Company and 
the City Company extensions of area have been refused, and 
they are not even to be allowed to supply current for traction. 
purposes to be used outside their area—permission for which, 
however, is granted to the County of London Company, which 
has otherwise practically none of its Bill left, as its applica- 
tion to extend its supply area and to link up the Wandsworth. 


engineer is allowed a free hand. The “districting ” of distri- | and City- road stations has been refused. The Central Electric. 


158 


THE ELECTRICIAN, MAY 19,. 1905. 


‘Co. is allowed to lay additional mains for its supply in bulk to 
the Westminster and St. James’ Companies, but other new 
powers sought for are not granted. The North Metropolitan 
Company's Bill is allowed to proceed, so that this company 


will have authorisation for its supply in Stoke Newington, 


and the clause authorising supply for traction outside its area 
has also been passed. 


— — 


Tuis leaves the Administrative County of London Co. and 
the Metropolitan Electric Supply Co. in possession of the re- 
mainder of the field, but considerable modifications in both of 
these Bills will doubtless be made when the clauses are con- 
sidered in detail next week, It appears not improbable that 
the Committee will limit the Administrative Company to its 
** industrial" or eastern area, but in any case it is practically 
certain that clauses will be inserted safeguarding the existing 
companies from the effects of competition. The Committee 
acknowledge the hardships that would arise in establishing a 
new company with unlimited tenure to compete with com- 
panies whose lease of life expires in 26 years' time. Probably 
the preference extended to the proposals of the Administrative 
Company is due to its alluring tariff, but there is little doubt 
that the Company will have to submit to be bound more 
definitely in this respect than in the clauses of the original or 
even the amended Bill. 

THE Metropolitan Electric Supply Co.'s Bill practically covers 
the same area as the western or non-industrial area of the 
Administrative Company's Bill, including Kensington and 
Chelsea, but not Westminster. The interests of the com- 
panies operating in the first two districts will probably be 
safeguarded, therefore, when the time comes for the settling 
of clauses. Powers for supply for traction outside the Com- 
pany's area are also sought in this Bill. 


ae 


IT must be remembered that the fight is not over, however, 
although there have already been some serious casualties. It 
is safe to prophesy that it will be renewed with fresh vigour 
in the House of Commons, and it is, therefore, premature to 
forecast the ultimate effect on the electricity supply industry. 


TED 


A CONSIDERABLE portion of our space this week is taken up 
with matters relating to telephony. The Local Government 
Board inquiry at Brighton and the publication of the accounts 
of the Brighton municipal telephone undertaking bring to light 
once more the weak spots in municipal telephory, which, we 
may hope, will be removed in a few years’ time by the unifica- 
tion of the whole telephone system of the country. In this 
respect the unanimity of opinion expressed at the Institution 
of Electrical Engineers last week in favour of the central 
battery system of working is interesting ; yet we must regret 
that Mr. A. R. BENNETT failed to come forward with his pro- 
mised Paper, which would doubtless have presented the oppo- 
site point of view in its most effective light. We describe this 
week some new patterns of British-made telephone instruments. 


— — 


THE testing of motors is not the easy and pleasant task it 
looks to the uninitiated, and the difficulties in the way of 


carrying out a Prony brake test accurately, speedily and 
cheaply and with a minimum amount of “mess” are numerous. 
The methods proposed or apparatus designed for overcoming 
these difficulties have generally failed in one or more essential. 
A method which deserves more attention than it receives at 
present is the “cradle” method of testing. The motor is 
placed in a cradle, the construction of which is such that the 
stationary part of the dynamo is free to rotate with the armature. 
But this tendency to rotate is counterbalanced by a spring ora 
weighted lever, which allows the torque of the motor under test 
to be measured directly. The eddy-current brake is also a 
useful testing device, and when of such excellent design 
as that described by Dr. D. K. Morris and Mr. G. A. 
LisTER in their recent Birmingham Paper will be of undoubted 
value for testing small motors. It is accurate, clean and easy 
to adjust, but against these advantages must be put the draw- 
backs of high initial cost and the waste of power which must 
occur in all absorption methods. The authors’ Paper is also 
interesting from a theoretical point of view, and gave rise to 
an interesting discussion, which is reported on another page of 
this issue. 


THE question of the “ electrification " of the tramways in the 
north of London has long been a sore point, but at last it seems 
that a settlement, more or less satisfactory, has been reached. 
At a meeting of the London County Council on Tuesday, a 
recommendation of the Highways Committee to the effect that 
the Company's interest in the lines should be acquired as from 
April Ist next was passed by a large majority. The reasons 
given for this step are fourfold : (i.) Owing to the difficulties 
in the way of arranging for the reconstruction of the tramways 
under the provisions of the lease relating to the application of 
mechanical traction. These difficulties are so serious as to 
indicate that the only satisfactory manner in which this could 
be carried out efficiently and expeditiously, and with proper 
regard for the interests of the North Metropolitan Tramways 
Co., would be for the Council to obtain possession of the lines, 
(ii.) The convenience of the public. (iii.) The completion of 
the electric working of the northern system four years sooner 
than if the lease were allowed to run its normal course. (iv.) 
The acquisition of additional load for the new generating 
station at Greenwich, with a consequent all-round reduction 
in works costs. 


IN order to indemnify the Company against the loss which 
they will sustain owing to the surrender of the lease, the 
Council agrees to pay £121,000, in addition to the amount 
which will have to be paid for buildings, horses, cars and other 
effects. The total capital cost of the purchase and electrifica- 
tion will be £4,303,000, if half the lines are overhead and half 
conduit. This figure does not, however, include the estimated 
cost of £400,000 of the second portion of the Greenwich 
generating station, which must be commenced at once. The 
Finance Committee, while reluctant to incur such a large 
expenditure at the present moment, express confidence that 
the service will prove a remunerative one. It is interesting to 
note that, including contemplated expenditures, the capital sum 
to which the London County Council stands committed with 
regard to electric tramways reaches the enormous figure of 
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between £11,000,000 and £12,000,000, without reckoning the 
proportion of the cost of street widenings, which is charged to 
the Street Improvement Account, the annual charges on which 


will fall on the county rate. 


ALTHOUGH 80 young, the University of Birmingham already 
gives promise of becoming one of the most famous institutions 
of learning. To begin with, it is enthusiastically supported by 
Mr. JOSEPH CHAMBERLAIN, who looks upon it with paternal 
interest and acts in the capacity of Chancellor; it has Sir 
OLIVER LopGE for its Principal, Prof. GISBERT КАРР as its 
professor of electrical engineering, and last, but not least, the 
Lord Chancellor of England has accepted the Wardenship 
of the Guild of Undergraduates. These are only a few of its 
achievements, but in themselves may well be looked upon as a 
record. In his address to the undergraduates on Saturday, 
Lord HaALsBURY let fall a few remarks which were obviously 
intended to penetrate beyond the ears of “undergrads.” His 
lordship pointed out that a university free from Government 
interference secured a great advantage, in that it was left 
unfettered for original work. Now, it is obvious that when 
the Government contributes towards university funds it will 
demand a voice in the method of disposing of those funds ; 
and although there need not necessarily be strict proportion- 
ality between the range of the voice and the contribution, it 
is but reasonable to expect that an increase of the Govern- 
ment grant would be accompanied by more rigid conditions 
than at present. 


Moroks in which the speed is altered by varying the air-gap, 
such as the type briefly described elsewhere in this issue, have 
the advantage over all other known types of variable-speed 
motors in that their speed can be increased gradually from the 
lowest to the highest. This is of value for certain special pur- 
poses. As regards sparking, these motors behave in the same 
manner as if the diminution of flux had been achieved by shunt 
control instead of by changing the air-gap. This is strictly 
true for motors in which the brushes are fixed in the neutral 
position. But when the brushes are shifted out of the neutral 
position the commutation is even better in the variable air-gap 
motor, because, as the pole-pieces recede from the armature, 
the reluctance in the path of the armature flux constantly 
increases. Except for the movable magnet cores and the 
mechanism to shift them, the motors present no special features, 
and their calculation offers no difficulty. All that is necessary 
to ensure sparkless running is to design them in such a manner 
that the reactance voltage at the hig hest speed does not exceed 
well-known limits, The motors must obviously be somewhat 


more expensive than ordinary motors, but the increase in cost 


is partly balanced by not having to provide a shunt regulator. 


THE recent meeting of the proprietors of the London Insti- 
tution mentioned in The Electrician, Vol. LIV., p. 1034, has 
led to a development which cannot be called surprising in view 
of all the circumstances. It will be remembered that an 
amalgamation of the Society of Arts and the London Institu- 
tution was suggested, but, at the meeting referred to above, the 
proposal was treated in anything but a friendly spirit by a 
large section of the proprietors of the London Institution. 


The general feeling seemed to be that such an amalgamation 


would practically mean the parting with valuable property 
with no compensating advantages. A resolution passed by the 
Council of the Society of Arts has, however, definitely disposed 
of the matter. The resolution reads as follows :— 


In view of the feeling which appears to have been aroused amongst. 

some of the proprietors of the London Institution with regard to the pro- 
amalgamation with the Bociety of Arts, and the consequent prob- 

able difficulties of effecting a harmonious fusion of the two Corporations 
into a single Institution, the Council of the Society of Arts have decided. 
not to take any further action in the matter, and hereby dischasge the 
Committee which, at the instance of the Board of Managers of the London 
Institution, they appointed to consider the scheme for amalgamation. 


It is to be regretted that the Board of Managers of the 
London Institution had not taken steps to ascertain the general. 
feeling of their proprietors on the proposal before approaching. 
the Society of Arts. 


THE calculations and speculations of ARRHENIUS concern- 
ing the circulation of electricity in the solar system, which 
we summarise in this issue, mark a considerable advance in 
our understanding of electro-astronomical phenomena. The 
science of electro-astronomy, if we may coin the word, is still 
in its infancy, but a few such Papers as that referred to will 
suffice to give ita high rank among the auxiliary sciences, The 
distinguished Scandinavian physicist lays his foundations with 
admirable clearness. There is a repulsion of negative ions 
from the sun, due to radiation pressure, and it is compensated 
by the draining of electrons out of space by electrostatic 
attraction. The first stage in the repelled matter is its ionisa- 
tion by the ultra-violet light of the sun. This ionisation leads 
to a differentiation of the charges, the electrons being more: 
effective in condensing uncharged matter around them than 
the positive atoms. Equipped with this uncharged matter as 
with a sail, the negative ion catches the pressure of the light 
and is carried out into the solar system and beyond. In open. 
space the ion no doubt undergoes many vicissitudes, but 
whatever they are, whether collision with other ions or dis- 
integration, there is always an evolution of free electrons, 
which, being too small to be affected by radiation pressure, 
are drained back into the sun by the electrostatic force due to: 
its charge. The latter cannot exceed a quarter billion coulombs. 
of positive electricity—not a large amount, seeing that that 
is about the total quantity of positive electricity contained, in 
combination with electrons, in a kilogramme of copper. Besides 
this circulation of electrons there is also a circulation of matter, 
but if the sun is not to cool down, the amount of matter 
captured must exceed the amount expelled. | 

— —— —Eꝶʒͤ— ‚ ———— — — 


New Fellows of the Royal Society. —Among those elected: 
to the Fellowship of the Royal Society last week are Mr. G. F. C. 
Searle, M.A., senior demonstrator at the Cavendish Laboratory,. 
Cambridge, and the Hon. R. J. Strutt, son of Lord Rayleigh. 

Expiry of Tesla Patents.—The American patents in connec- 
tion with rotating magnetic fields as applied to electric motors, 
granted to Mr. Nikola Tesla in 1888, expired on May 5th. 


Royal Society.— Among the Papers down for reading yes- 
terday was the following: On Lesage’s Theory of Gravitation 
and the Repulsion of Light," by Prof. G. H. Darwin, F.R.S. 

Newcastle Local Section of the Institution.—The new 
committee of the Newcastle Local Section, given in our last 
issue, p. 115, was duly elected at the annual general meeting 
of this section on May 15th. 


чананын — — — -— - 
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Wireless Telegraphy in Canada. The Stundard correspon- 
dent at Ottawa states that a Bill incorporating the Fessenden 
Wireless Telegraph Co of Canada has been passed by the 
Railway committee. The Minister of Marine said that an 
arrangement had been made with the British Government to 
pass a general Jaw regulating wireless telegraph systems 


Annual Meeting of the Verband Deutecher Elektrotechniker. 

—The annual meeting of the Verband Deutscher Elektro- 
techniker is to be held in Dortmund and Essen from June 4th 
to Sth inclusive. The programini includes a number of visits 
to mines, iron and steel works, electricity works, electric rail- 
ways and tramways, Kc. Nine Papera are down for reading 
during the meeting, and a number of social events have been 
arranged for as well. 


Magnetite Arc Lamps in America.—The Commonwealth 
Power Co., of Jackson, Mich., U. S.A., has 300 magnetite arc 
lamps in use for street lighting. Mr. J. B. Foote, general 
superintendent, of the company, reports that these are giving 
excellent satisfaction, Tests show that a given size of type 
can be read by these lamps almost twice as far as by the 
9:0 ampere enclosed series alternating arc lamp which the 
company has now in use in some of its other plants. The 
‘magnetite lamp пвев 4 amperes at 80 volts. 


Institution of Electrical Engineers (Students Seetion).—The 
annual general mecting of the Students’ Section of the Institu- 
tion of Electrical Engineers will be held at 92, Victoria-street, 
S.W., on Wednesday next. May 24tb, at 7:30 p.m., to receive 
the report for the session 1904-5 and for the election of the 
committeo and officers for 1905-6. There are vacancies on the 
committee for three non-collegiate representatives, for which 
nominations are invited and should be submitted to the 
atudents’ hon. sec. as early as possible, 


Cable Interruptions. 


Date of Interruption, 


ын —Pinheiros ................... crm Aug. 18, 1902 
Heiss! [нка (Yemen) —Camaran .............. Oct. 22, 1902 
Tarifa —Тапшег............................ Jan. 18, 1904 
Jamaica - Colon ............................ Jan. 10, 1905 
Bathurst —lHissao .......................... April 22, 1905 
Cape Hnitien—MoleBt. Nicholas .............. Avril 28, 1905 
Ran Dominique — Cura May 5, 1906 
ОаКаг.--ОопаКгу............ү................ May 11, 1905 
Ronny- -Duala ............................ May 12, 1905 
Trinidad Пепегага........................ May 18, 19095 `° 


Institution of Electrical Bogineers.—No further nomina- 
tions having boon received, the members in the list given in 
our issue for April 28th are duly elected as Council for the 
institution for the session 1905-6. The annual general meet- 
ing (for members, nssociute members and asaociates only) will 
he hold jn the offices of the Institution. 92, Victoria-street, 
Westminster, on Friday next at five o'clock instead of on 
Thursday as previously arranged, Thursday being devoted to 
an ondinary general meeting, at which a Paper on “ Wireless 
Telograph Measurements," by Messrs. W. Duddell and J. E. 
Taylor, will be discussed. 

Delay on the City & South London Railway. Traffic on 
the City and South London Electric Railway was delayed for 
about 20 minutes on Friday owing to a short-circuit at a cross- 
ing. At this point there is only about 2 in. or З in. clearance 
between the third. rail and the running rail, and it is presumed 
that а piece of rag, waste or newspaper must have been lying 
on the third-rail and that it liftod the contact shoe of a loco- 
motive, causing à spark which extended to the running rail. 
No damage was done and tlie delay was in order to sweep the 
place clean and to examine the site of the short-circuit. As 
the incident occurred about 10 o'clock in the evening the stop- 
pago of tratie for 20 minutes was not serious, 


Underground Telegraph Cable to the North.—In the House 
of Commons, on Tuesday, Sir Thomas Dewar asked the Post- 
master General what. progress had been made with the under- 
ground telegraph cable to the North, and, in reply, Lord Stanley 
said that it was complete as far us Carlisle, the pipes being ail 
laid between Carlisle and Glasgow. The cable tok these pipes 
has been ordered and will be drawn in during the present year. 
When that is done the entire line will complete from 
London to Glasgow. Ina reply to a memorial from the Asso- 
euwted Chambers of Commerce, urging the importance of 


underground cables, the Postmaster-General said that, on the 
completion of the London-Glasgow line, others to the east and 
west of London would be commenced. 


Accident on the Lancashire and Yorkshire Railway.—In 
view of the highly alarming reports of an accident on the Lanca- 
shire and Yorkshire Railway which have recently appeared in 
the daily press, we have received an official announcement of 
what actually occurred. As the 6:30 p.m. stopping train 
Liverpool to Southport was approaching Formby station on 
May 6th a short-circuit oecu underneath the trailing motor 
car, and this ignited a certain amount of woodwork on the 
vehicle. One of the motor-connecting cables had been, for 
some little time previously, damaged in such a way as partially 
to break down the insulation, and a short-circuit was in this 
way produced. Very little damage was done to the car, and 
there was no danger in getting the passengers out of the 
vehicle. The automatic appliances for taking current off the 
third rails in case of short-circuits almost immediately came 
into operation. 


Manchester Local Section of the Institution.—In their 
report for the fifth session the committee state that the 
attendance at meetings has averaged about 180. The member 
ship of the section is as follows :—81 members, 211 associate 
members, 166 associates, and 306 students, making a total of 764. 
The total number last year was 549. "Thanks are expressed 
to Dr. Schuster and to the council of the University for again 
permitting the use of the new physical laboratory for the 
moetings of the section. During March and April of 1904, 
four meetings and two visits of the students’ branch were held, 
and during the session 1904-5 there have been eight meetings 
and eight visits, The meetings and visits were well attended, 
the average for the meetings being about 83, and for the visits 
about 65. In March, 1904, there were 102 students, but at 
the commencement of this session there were 244, while at the 
end the number had become 306. The Schwartz premium 
was awarded upon the decision of the chairman of the senior 
section to Mr. D. L. Sands for his Paper ou “ Photometric 
Testing"; and the committee announce that two more pre- 
miums, of two guineas and one guinea respectively, have been 
offered by Professor Schwartz for the two best Papers read 
before the section during the session 1904-5. 


Obituary.— We regret to record the death of Mr. Robert 
Holden Housman, which took place suddenly on May 2 at Bath. 
Mr. Housman entered Mason College, Birmingham, in 1882, 
being one of its first engineering students. He was made one 
of the first associates of the college, and this led to his degree 
of B.Sc., which was conferred when the college was merged into 
the university. On leaving college, Mr. Housman was for 
some time with Messrs. Chamberlain & Hookham, and in 1895 
he was appointed to the newly-created post of lecturer in 
electrical engineering at Mason College. While occupying this 

osition he established and organised the electrical engineering 
Laboratory which is now to be under the care of Prof. Kapp 
at Bournbrook, and he devised the Kapp-Housman test for 
separating the no-load losses: which occur in dynamo-electric 
machinery. In 1898 he was appointed scientific adviser to 
Messrs. Kynoch’s. Up to the time of his death he was а 
member of the committee of the Birmingham Local Section of 
the Institution of Electrical Engineers. 

It is with regret we have to announce the death of Dr. J. E. 
Panton, J.P., for many years chairman of the Electricity com- 
mittee of the Bolton Corporation. Hisaervices were of exceptional 
worth, as his knowledge of the commercial aspects of electricity 
supply was extensive. The favourable position which the 
Bolton works hold to-day is very largely due to the work of 
Dr. Panton. He was a prominent member of the Incorporated 
Municipal Electrical Association, and served on its Council for 
several years. His death, which was very sudden, took place 
on the 6th inst. from pneumonia, He leaves a widow and four 
children. He was only 42 years of age. 


Faraday House Old Students Association.—The first annual 
dinner of the newly-formed Faraday House Old Students’ 
Association was held at the Trocadero Restaurant last Friday, 
Mr. C. P. Sparks (Chief Engineer of the County of London 
Electric Supply Co.) being in the chair. In proposing the toast 


THE ELECTRICIAN, MAY 19, 1906. 


161 


of the evening, Sir Joseph Swan, F.R.S., contrasted the state 
of things in 1882, when the Hammond College (the predecessor 
of the present Electrical Standardizing, Testing and Training 
Institution) was founded, with present conditions. We certainly 
had telegraph engineers then, but now other branches of the 
electrical industry predominated. He referred to some of the 
difficulties which electrical engineers had to encounter in the 
early days and the successful careers of some of the old students. 
Mr. Sparks, in responding, said that between 600 and 700 
students had passed through the college, and over 100 had 
been got together to form the Association. Although he was 
one of the oldest students, and had been asked to take the 
chair, the formation of the Association had been suggested by 
Mr. Taite. Mr. Sparks then followed Sir Joseph Swan’s lead, 
and spoke of the times of his student days 21 years ago, when 
dynamos were rated as 60-lighters or 100-lighters, and not in 
` kilowatts or thousands of kilowatts. The credit of the building- 
up of the industry was due to Sir Joseph Swan’s invention of 
the incandescent lamp. In conclusion, he referred in appre- 
ciative terms to Mr. H. E. Harrison, Principal of, the College, 
who would always lend -a willing ear and extend assistance to 
old students. Mr. C. D. Taite (Borough Eiectrical engineer, 
Salford) proposed the Electrical Standardizing, Testing and 
Training Institution, the toast being acknowledged by Mr. 
Robert Hammond. Mr. John Gavey, C.B. (engineer-in-chief 
of the Post Office) replied to the toast of the guests, proposed 
by Mr. Harrison, and the Chairman's bealth was proposed by 
Mr. S. F. Beevor. An excellent musical programme was 
performed between the speeches. 

Royal Society Soirée. This year's gathering at the Royal 
Society’s rooms in Burlington House took place on Wednesday 
last, and seemed rather less crowded than is usual at this 
function. The exhibits, too, appeared—in number if not in 
importance to compare unfavourably with some of the dis- 
plays of former years. Among the shows of physical interest, 
radio-activity furnished its accustomed proportion. Sir William 
Crookes put on view.a number of specimens of glass which had 
taken a purple tint under the prolonged action of sun- 
light, and 5 with these specimens showing the same 
coloration produced by exposure to radium rays. Radium, 
acting for a few days, even through quartz, will produce 
as intense a coloration in a piece of this glass as expo- 
sure to strong sunlight for many years. The glass contains 
manganese, and can be bleached by heating it nearly to 
its softening point. Mr. С. T. Beilby showed the phos- 
phorescence caused in calc-spar and other substances by the 
B-rays of radium. He showed that the phosphorescence dies 
down gradually for about 10 minutes Тоо the removal 
of the crystal from the radium, and that on heating the spar 
to about 200°C. the phosphorescence is revived. His explana- 
tion of this storage of phosphorescence is that partial electro- 
lysis of the calcium carbonate is caused by the stream of 
negative electrons. A proportion of the ions are recombining 
during the action of the radium, some continue to reeombine 
after the rays have ceased to act, and other ions recombine 
only when stimulated by heating. Sir William Ramsay ex- 
hibited a specimen of actinium or emanium. Its presence was 
made manifest by the action of its short-lived but abundant 
emanation on a sensitive zinc sulphide screen. Placed on such 
a screen held horizontally the little packet of actinium could, 
in the dark, be seen, so to speak, to be emitting a mobile 
vapour, which rolled about the screen at the bidding of 
every draught. One of the most attractive exhibitions was 
that by Sir Oliver Lodge, who described in a lecturette his 
mode of rectifying high-frequency alternating currents, and 
showed many of the experiments of his Royal Institution 
discourse on “pertinacious current,” fully described in a 
recent issue. Prof. Fleming showed his oscillation rectifier 
for making oscillations measurable by an ordinary galvano- 
meter. From previous descriptions it will be remembered 
that the Edison effect—the property possessed by negative 
electricity of moving easily from hot carbon to metal in an 
Incandescent lamp but with difficulty in the opposite direc- 
tion—is utilised by Prof. Fleming. A straight filament sur- 
rounded by a metal cylinder is mounted inside a vacuous bulb 
and kept hot by an independent current, while the oscillat‘ons 


are sent across the vacuous space between the filament and the 
metal cylinder. Prof. Fleming also showed his wave measurer 
—an instrument also recently described in these columns. Mr. 
Russell Wright showed in operation what he called a resonance 
transformer. Mr. Wright took current from the mains 
(200) stepped up to 50,000 volts, and applied this through 
& spark-gap to set in electrical oscillation a long coil of 
wire. Of course, at the potential nodes of the wire strong 
Tesla brushes were obtainable. This resonance transformation 
was shown to be useful for X-ray work. Messrs. Isenthal X 
Co. exhibited a “resonance induction coil" designed to pro- 
duce high-potential oscillations from continuous current with- 
outsparks. Electrolytic condensers of very large capacity were 
charged from the mains through the primary of the induction 
coil and the current broken and reversed at zero potential by 
a motor-driven commutator. The exhibitors claimed to con- 
vert continuous current узда into sine current suitable 
for wireless telography. Several laboratory electric furnaces 
were on view. Мт К. S. Hutton showed the latest develop- 
ments of his furnace and also some of its products. The fur- 
naces consist either of carbon tube, rod or plate with copper- 
plated ends, to which are soldered copper water-jacketed 
terminals. Sand can be melted into homogeneous (but 
not clear) masses of vitreous quartz weighing 20 lb. or 
301b. The National Physical Laboratory showed the high- 
temperature furnaces used in a recent determination of the 
melting point of platinum in their working condition. 
The active part of the furnace is a tube about the size of a 
finger, made of the material used in Nernst te ley earths, 
in which zirconia predominates. As in the Nernst lamp, a 
heater coil surrounds the tube and is cut out when the tube 
begins to conduct. The current then passes from bottom to 
top of the tube, and raises any small object suspended inside 
it to a very high temperature. These ingenious furnaces have 
proved themselves trustworthy for all temperatures between 
800? C. and 2,000 C. When shown on Wednesday one main- 
tained at the melting point of platinum was taking about 
0:6 amperes at 200 volts. 


— — — — 


MEETINGS OF SCIENTIFIC SOCIETIES, ас. 


(To-day) FRIDAY, May 19th. 
Nortn-East Coast INSTITUTION oF ENGINEERS AND SHIPBUILDERS. 
7:80 p.m. Meeting at the Literary and Philosophical Society, West- 
gate-road, Newcastle-on-Tyne. Included in the business of the 
evening will be the reply of Mr. J. F. C. Snell to the discussion on 
his Paper, "TheApplication of Electricity to Industrial Purposes." 


MONDAY, May 2304. 


a 


Society or ARTs, 
$p.m. Cantor Lecture 11. : “The Uses of Electricity in Mines,” by 
H. W. Ravenshaw. 
WEDNESDAY, May 24th. е 
INSTITUTION or ELECTRICAL ENGINEERS : STUDENTS SECTION. 
7:30 p.m. Annual General Meeting at 92, Victoria-street, West- 
miuster. The following paper will also be read: -“ On E. M. F. 
Wave Forms,“ by J. B. Sparks and A. Biederman. 
Society or ARTs. 
8 p.m. Ordinary Meeting. Paper to be read: Modern Lightning 
Conductors," by J. Killingworth Hedges. j 
THURSDAY, May 25th. 
Roya. IxsTrTUTION. 
à p.m. Afternoon Lecture I.: “Electromagnetic Waves," by Prof. 
J. А. Fleming, F.R.S. 
INSTITUTION or ELECTRICAL ENGINEERS. 
S p.m. Meeting at the Society of Arte, John.street, Adelphi. Paper 
to be read. Wireless Telegraphy Measurements," by W. 
Daddell and J. E. Taylor. 
FRIDAY, May 26th. 
Puysica SociRTY. 
3:30 p.m. Meeting at the National Physical Laboratory, Bushy House, 
eddington, by invitation of the Director, Dr. Glazebrook. The 
Laboratory will be open from 8:30 p.m., and in addition to 
irspecting the general work of the Laboratory the following 
special demonstrations have been arranged :—(1) The Specific 
Heat of Iron at High Temperatures, by Dr. Harker. (2) The 
Measurement of Small Inductances, by Mr. Campbell. (3) Two 
New Optical Benches, by Mr. Selby. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
5 p.m. Annual General Meeting at 92, Victoria-street, Westminster, 
London. 
RoyaL INSTITUTION. 
Y p.m. Evening discourse on The Development of Spectro. Chemis- 
try," by Prof. Julius Wilhelm Brühl. 
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THE BRIGHTON TELEPHONE ACCOUNTS. 


We referred briefly in our last issue to the accounts of the 
Brighton Corporation telephone undertaking for the first com- 
plete year of working, which were hurriedly issued on the day 
5 the Local Government Board inquiry reported at 
ength in this issus. We are now able to analyse their contents 
more fully, and an examination of them shows that they are not 
as detailed as the accounts which other municipal undertakings 
have published. The most noticeable feature is the lack of in- 
formation as to the numberof subscribers and the numberof lines 
of various classes, so thatit is difficult to effect comparisons of costs 
with other similar undertakings and with the estimates put 
forward at the various Local Government Board inquiries by those 
interested in the promotion of municipal telephone enterprise. 

The total capital expenditure is as follows :— 


Building switch room ........................ £1,138 7 5 
Underground construction. 19,382 16 2 
Overhead constructio(f ns 9,669 13 6 
Exchange constructiouaonᷣ;nnʒʒ . ꝗ 4,356 19 8 
Instrumente hese Rane 6,006 5 4 
Plant and tools 455 6 10 
Office furniture. c ee ee cues 32116 4 
Preliminary and general expenses 1,988 12 6 
Engineer's commission 2,008 8 4 


` Bundry stores 1,562 1 11 


446,885 8 0 

The loans raised amount to £42,000, so that there has been an over- 
expenditure of £4,885. 5s. 

Failing a definite statement as to the number of subscribers, 
we can only determine from the above the capital expenditure 
per telephone station, the number of telephones having been 
given as 1,27 in the evidence at the Local Government Board 
inquiry last week. The expenditure per telephone station has 
therefore been £25. 13s. This may be compared with £19. 5s. 
at Portsmouth according to the 1903-4 accounts published in 
The Electrician of June 17, 1904, the number of telephones 
there being 1,659. | 

The expenditure during the year has been as follows :— . 

Operating Expenses. 
Central exchange expenses— 


Wages of operators and mechanies £501 3 7 
Fuel, light & miscellaneous charges 143 13 2 


— £64416 9 
Burgess Hill sub-exchange expenses ............ 50 17 5 
Portslade s „„ 7 21 2 1 
Shoreham $ еа ань 115 0 
Steyning - PCC 1 9 0 
Hurst i$ RW €x "m 0 4 6 
Commission on call office receipts .............. 84 18 2 
Wayleave rentals ................ giai ups M 69 5 8 
Terminal fees payable ........................ 960 7 5 
Post Office commissioo n 515 8 
Post Office royaltꝶ ii . 628 1 8 
£1,814 13 4 


This amounts to 9s. per telephone, excluding terminal fees and Post | 


Office royalty, and these. latter items being 4s. and 6s. 104d. per telephone 
respectively, the total is 198. 104d. per telephone station. 


Repatrs, MAINTENANCE AND RENEWALS. 


Ducts, lines, poles and overhead equipment...... £284 10 11 
BUUGIN GS аена нов ов pas tsei Ee 5 17 2 
Instruments ................................ 193 4 3 
Plant and {ооЇв.............................. 12.12 9 
This amounts to 5s. 5d. per telephone station. £496 5 1 


Management Expenses, &c. 


Rents, RATES AND INSURANCES. 


o E 174 16 8 
o ava wie yess Dex dU oae 26 15 7 
Insurances ...................... 10 15 9 
— £212 8 0 
MANAGEMENT EXPENSES. 
Salaries of manager, assistant-mana- 
ger, store-keeper and clerks ...... 705 18 0 
Btationery and printing............ 151 11 8 
Registrar of stock and stamp duty on 
„CCC ae ua verb t 45 14 3 
General establishment charges .... 149 8 2 
Proportion of town hall establishment 
charges and salaries of general staff 171 10 11 
Law expenses 55 5 10 
—£1,279 3 10 


£1,491 11 10 
This amounts to 168. 44d. per telephone station. 


The grand total of expenditure during the year is 
£3,802. 10s. 3d., or £2, 1s. 8d. per telephone station. 
The income has been as follows :— 


Exchange rentals ...... C £5,995 15 11 
Private rentals VVV 287 9 11 
Message rate tolnlns gg. q Q t. 114 8 6 
Public telephones—call office tolla.............. 187 19 4 
Terminal fees receivable ...................... 118 10 6 
Post Office commission receivable.............. 73 15 11 
Profit on removals and sales 59 16 10 

£6,787 16 10 


The balance is therefore £2,985. Interest and sinking fund 
charges amount to £2,421, income tax to £25, and £125 is 
written off for bad debts. This leaves a net balance of £414 
(or 0°88 per cent. of the capital) available as reserve fund or 
in relief of rates. No sum is written off for depreciation, how. 
ever, although the sinking fund only pays off the capital in 
25 years from the date of the loan. 


THE CURTIS TURBO-GENERATOR. 


Various articles on the Curtis turbine have appeared in our 
columns during the past two years, and as some of these were 
illustrated with sectional drawings, our readers are probably 
well familiar with the construction of the turbine itself. The 
manufacture of Curtis turbo-generators in this country is now 


- Fic. 1.— ELEVATION AND PART BECTION oF TRE CunTIS TURBO-GENERATOR® 


proceeding at a good pace at the British Thomson-Houston 

Co.’s works at Rugby, where about a dozen of these machines 

are in hand, in sizes varying from 500 kw. to 3,000 kw., and 

we were given an opportunity last week to visit these works 

and see for ourselves the progress that is being made. The 

turbines and their generators have been standardised into a 
certain number of sizes—fortunately, a limited number, owing 
to the high speeds and consequent small number of poles of 
the generators—and special tools and appliances have been 
worked out for their systematic construction. For cutting 
the steel bucket blades, for instance, two machines have already 
been designed, both peculiarly ingenious and efficient, and yet 
the second one constitutes a vast improvement over the first, 
especially from the point of view of speed. Minuteattention has 
also been given to every other detail of machining and erecting, 
and a visit to the works is both interesting and instructive. 
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Before describing the details of the alternators, we will 
recapitulate the general features of the turbine. The turbine 
is a vertical shaft turbine of the impulse type, velocity being 
imparted to the steam through groups of expanding nozzles. 
On canine these nozzles it impinges on a ring of buckets or 
moving blades fixed on the main shaft, and causes this to 
rotate. The direction of the flow of steam is then deflected at 
right angles by a ring of stationary blades, so that it impinges 
on the next ring of moving blades at the same angle as on the 
first. In the larger sizes of turbine there are two rings of 
moving blades and a ring of stationary blades to each “ stage,” 
the process being repeated again through four stages, and the 
steam being then admitted to the condenser in the turbine base. 


Fic. 2.—DríAGRAxMATIC REPRESENTATION OF Two STAGES, 


In Fig. 1, the general arrangement of a four-stage turbo- 
generator is seen, and in Fig. 2 the first two stages are shown 
diagrammatically. Fig. 3 is a perspective view of one of the 
steel bucket rings, or sets of moving blades, and Fig. 4 shows 
the four pairs of these rings assembled to form the revolving 
part of the turbine. The stationary or intermediate blades, 


Fic. 3.— REvOLVINx Bucket Riva. 


which are of the shape of reversed buckets, arc of gun-metal, 
and these, as well as the moving blades, are cut out of a 
solid ring by the special machinery already alluded to. 

The nozzles at each stage are holes in a solid casting called 
the diaphragm, which fits steam-tight into the case. One of 
these is shown in Fig. 5. 

Fig. 6 is a part-sectional elevation of the lower part of the 
turbine, being an enlarged view of part of Fig. 1. From this 
figure the arrangement of the diaphragms, moving blades and 
fixed blades is clearly seen, as well as the position of the con- 
denser, and details of the footstep bearing which is one of the 
most interesting features of the turbine. This bearing, which 
has to support the entire weight of the rotating part of the 


turbine and generator, consists of two circular bearing blocks, | 


Fic. 4. Всскет RINGS ASSEMBLED ON SHAFT OF 
FouR-sraGE TURBINE. 


one of which rotates with the shaft, the other being fixed to 
the base. Water is forced through a hole in the stationary 
part, and slightly lifts the upper surface and the whole 
rotating part of the turbine, a thin film of water remaining 
between the two surfaces. 


From the footstep bearing the 


Fic. 6.—PART-8ECTIONAL ELEVATION OF Lower PORTION OF FOUR-STAGE 
TURBINE, 


water passes upwards and lubricates the guide bearing imme- 
diately above, and thence passes into the turbine base, whence 
it is removed with the condensed steam. A small pressure 
pump and hydraulic accumulator maintain the water supply to 
the footstep bearing, and we are informed that the power 


' required for this purpose is only 1 H.P. for a 750 kw. set and 
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Fic. 5.—FocrtH-staGE DIAPHRAGM 
SHOWING NOZZLES. 


2 H.P. for a 1,500 kw. set, being proportionately greater for the 


larger units. When the bearing wears, the lower surface can 
be lifted by means of the screw beneath the bottom block, this 
being worked by a hand-wheel through worm gear; the screw 
and gearing, but not the hand-wheel, are seen in Fig. 6. 

The two upper guide bearings are lubricated from a small 
oil pump worked from the shaft of the water pressure pump. 
The oil is roturned to a common tank and used again. All 
the bearings are removable without disturbing the turbine or 
generator. The footstep blocks and the lower guide bearing 
can be lowered into the pit below, the middle guide bearing 
is split and can be removed sideways, while the upper bearing 
can be lifted out. 

A steam. packing gland is provided where the shaft passes 
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Fic, 8.—Tcraing TESTING Өнор. 


Fic. 10.—Sxcrion sHOWING DETAIL 
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through the top cover of the turbine, and prevents either 
leakage of steam from the turbine or leakage of air into the 
turbine, should the pressure inside fall below that of the 
atmosphere. 

In order to ensure high economy, it is desirable to maintain, 
between the stationdry and revolving buckets, the smallest 
possible clearances in a direction parallel to the shaft, con- 
sistent with security against rubbing. The shrouding of the 
buckets projects somewhat above the etiges of the buckets 
themselves, so that, in case any rubbing should occur, the 
smooth flat surfaces touch one another and the buckets them- 
selves cannot come into contact. The clearance is adjusted by 


Fie. 9.—Six-POLE FIELD MAGNET. 


the heavy screw bolt at the bottom of the foot-step bearing 
already referred to. Inspection holes are provided in the tur- 
bine casing to enable the clearances between the buckets to be 
readily observed. 

The governor is of the centrifugal spring-loaded type, and 
is generally set for a speed regulation of 2 per cent. between 
full-load and no-load, with a maximum momentary variation 
of 4 per cent. For the purpose of synchronising, and to 
enable the turbine to take its proportional share of the load, a 
supplementary spring is introduced, which acts in conjunction 
with the main governor spring and allows the speed of the 
turbine to be varied 23 per cent. 
above or below the normal. In 
the smaller turbines this adjust- 
ment is made by a hand-wheel 
placed in a convenient position 
near the main throttle valve; in 
the larger sizes, a small motor 
actuates this spring, the motor 
being controlled from the switch- 
board or any other convenient 
position. The governor is con- 
nected to an electric controller 
which opens or closes the circuits 
of a series of electromagnets. 
These electromagnets operate 
pilot valves, which, in turn, open 
or close some of the main steam- 
admission valves of the first 
stage shown diagrammatically in 
Fig. 2. The latter are of the 
“ balanced ” type, and they are 
opened or closed by the difference 
in pressure of the steam which 
is admitted on either side of them. 
The action is therefore a positive 
| one, and is independent of the 
power of the electro-magnets, these latter being quite small. 

In addition to the speed-regulating governor, an emergency 
governor is provided, the function of which is to shut off steam 
automatically should the speed exceed a predetermined limit. 
This governor is placed on the shaft between the turbine and 
the electric generator and consists of an ordinary centrifugal 
device balanced against a spring. | 

The operation of a Curtis steam turbine at light-load is virtu- 
ally the same as at full-load, except that the belt of advancing 


OF FIELD-POLE. 


steam is narrower. We areinformed that very little diminution 
in economy results from this narrowing of the active steam belt, 
and that consequently the efficiency at light loads is particu- 
larly good. The increased power for ovcr-loacs is obtained by 
the opening of additional admission-nozzle sections — i. e., by 
widening the belt of advancing steam which impinges upon the 
bucketa. 

The alternator is a revolving field machine, and it is fixed at 
the upper end of the vertical shaft. To prevent the heat from 
the engine rising to the alter- nator, the tield magnet is fitted 
with blades which cause a downward draught when the machine 
is revolving. These blades are clearly seen on tho stiffening 
blocks between the pole-pieces in Fig. 9. Fig. 10 shows the 
arrangement of the field poles but does not include these 
V-blocks. The latter fit in between the coils as seen in Fig. 9 
and take the centrifugal stress, and at the same time afford 
space for pockets in which weights are screwed for the final 
adjustment of balance. The last few turns of the field coils : 
are brought out to a small lug for adjusting. After the 
machine is in position on the shaft, each coil is excited, and 
the adjustments of the windings is made by observing the 
deflection of the shaft. 

The armature, Figs. 11 and 12, is built up of punchings which 
are held in a cast-iron frame, and there are ample openings for 
ventilation both on the armature and field. Cast-iron collector 
rings with carbon brushes are employed. 


Fic. 12.—SrTATIONARY 
ARMATUBE Wor xp. 


Fic. 11.— STATIONARY ARMATURE 
BEFORE WINDING, 


The speed of the 500 kw., 750 kw. and 1,000 kw. sets is 
1,500 revs. per min., so that the 50-cycle alternators have 
four poles and the 25-cycle machines are two-polar. Next 
come the 1,500 kw. and 2,000 kw. machines, which are six- 
polar for 50 cycles, and run at 1,000 revs. per min. The speed of 
the 8,000 kw. sets is 750 revs. per min., and they are, there- 
fore, four-polar for 25 ~ and eight-polar for 50~. 

We were accompanied in our visit through the works by 
Mr. Phipps (Works Manager), Mr. Conover (Managing Engi- 
neer), Mr. F. Samuelson (Chief Turbine Designer), Mr. A. H. 
Walton (Manager of the Heavy Traction Department), and 
Mr. Oechsner (Manager of the Publication Department), to 
all of whom we are indebted for their courtesy and assistance 
in the compilation of this article. 

To those who desire to read further on the subject, and to 
trace the history of the Curtis turbine during the last two 
years, the following references will prove useful :— 


“ Recent Steam Turbine Developments.” By W. L. R. Emmett. The 
Electrician, Vol. LI., p. 1,051. 
* Some Notes on Steam Turbo-Electric Generating Plant." By Geo. 


Wilkinson. The Electrician, Vol. LII., p. 19. 
“The Curtis Steam Turbine.” By A. R. Dodge. The Electrician, 
Vol. LII., p. 88. 


The Electrician, Vol. LII., p. 160. 
The Elec- 


* The Curtis Steam Turbine." 

The Yorkshire Electric Power Co.'s Generating Station." 
trician, Vol. LII., p. 242. 

Notes on the Curtis Turbine.“ 
Vol. LII., p. 596. | 

“ Electric Governing of Steam Turbines.” 

. 58. 

„The Steam Turbine as Applied to Electrical Engineering (S. Insull 
and C. H. Merz’s remarks at Institution discussion). The Electrician, 
Vol. LIII., p. 305. 

* Curtis Turbines in St. Louis.” The Electrician, Vol. LIIL, p. 377. 

©“ Losses in Steam Turbines.” The Electrician, Vol. LIII., p. 547. 

„The American Tour of the Institution of Electrical Engineers.“ 
Electrician, Vol. LIII., pp. 897, 898, 937, 979, 980. 

‘Test on а 500 kw. Curtis Turbine Set at Cork." 
Vol. LIV., p. 176. | 


Ву F, Samuelson. The Electrician, 


The Electrician, Vol. LIII., 


The 


The Electrician, 
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| , but also increases its weight, this being 13 oz. The magnets M 
THE GENERAL ELECTRIC CO.8 TELEPHONE are double-pole, with the usual type of pole-pieces and coils. 


AND BELL FACTORY. A subscribers wall set, fitted with this receiver, is now 
25 being supplied in some quantities by the General Electric Co. 
(Concluded from p. 125). for the Post Office central battery signalling exchanges on 


We will conclude our article on the General Electric Co.’s | which rimary batteries are used for the microphone circuit 
works with a description of some of the new patterns of tele- | (*C.B.S." exchanges). One of these sets is illustrated in Fig. 3. 
phone instruments which are now being made there. P robably Space is left for a magneto to be added if desired, this being 
the most interesting of these from the telephone engineers requisite at some stations with extension instruments. The 


point of view—and also from the standpoint of the telephone ^ same standard pattern may thus be employed also on magneto 
subscriber—is the attempt to solve the knotty problem of pro- exchanges. 


Fia. 5. 
SECTION ox Nzw С.В. 
TRANSMITTER ror HAND 
SETS. 
One-half full size. 
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Fic. 7.— New DovBLE-PoLg BELL RECEIVER TAKEN TO PIECES. 


Fig. 9 shows the new pattern of cheap telephone set for 
internal work, some thousands of which are now passing 
through the works. Cheapness is arrived at through extreme 
simplicity, and the cabinet work is well finished. The micro- 
phone consists of a carbon diaphragm clamped against a 
: . з: ace carbon cup by the nickel-plated mouthpiece, the cup being 
ducing a hand telephone transmitter which will work as well | filled with small spherical carbon granules. Connection between 
on the common battery system as the fixed types used on wall | the transmitter and the induction coil and switch hook is made 
sets and desk sets. From the section of this transmitter below, by the screws which hold down the cover of the box, there 
it will be seen that it resembles in shape the ordinary hand set, | being no hinges so that the box closes tighter than the older 
the novelty being in the construction of the microphone itself. Й = | 
A corrugated back plate is used and surrounding this is a 
felt ring W. This ring, however, is actually fixed to the | 
diaphragm D and clasps the carbon block as shown, and this 
we are informed produces a peculiar damping action which 
improves the quality of the speech. Although the set can be 
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Fig. 6.—Nzw DOUBLE-POLE BELL RECEIVER. 
One-half full size. Fic. 8—Supscrizer’s WALL SET ron C.B.S. EXCHANGES. 


employed without a shunt, it is usual to shunt the microphone, | patterns. The instruments have neat circular bells, in which 
as otherwise the circuit might be broken when the transmitter | the mechanism and hammer are all contained under the gong. 
was removed from its hook and left in a horizontal position. Fig. 10 shows the subscriber's set for a semi-automatic 
The extra-strong and extra-heavy receiver already mentioned | exchange system which the General Electric Co. is now work- 
in the course of this article is shown in section in Fig. 6, and | ing out. The idea is not to dispense with operators, but to 
in Fig. 7 the various parts of it are scen. Instead of the sleeve | dispense with the necessity of the operator speaking to the 
being of vulcanite or ebonite, it is of brass, with merely a thin | subscriber. The subscriber pulls down the keys to indicate 
vulcanite sleeve to cover it. The brass sleeve is marked G in | the number and the exchange he wants, actuating a step-by- 
Fig. 6. It adds materially to the strength of the instrument, | step mechanism, and the number is notified to the operator by 
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asimilar mechanism. In the space above the number, the sub- | shunt coil wound to a resistance of 27,000 ohms. We are 
scriber receives the signal “ engaged ” if the wanted subscriber | informed that the instrument can generally be used directly on 
is not available. the line without the intervention of arelay, and is best operated 
by a double-current key so joined up that the spacing current 
holds the striker on the left-hand sounding plate, while when 
the key is depressed, thus reversing the current, the striker is 
brought over to the right-hand plate. The instrument is being 
used on a central battery telegraphic system in London. 

Mr. A. Brooker is works manager, and Mr. P. P. Kipping 
commercial manager of the telephone and telegraph depart- 
ment, and Messrs. Trafford and G. C. Vyle assistant works 
managers. These gentlemen placed all information at our 
disposal during our inspection of the works, where we were 
welcomed in a most hospitable manner by Mr. A. Eckstein, 
one of the directors of the company. | 


ELECTRICITY METERS.* 
| BY C. H. W. GERHARDI. 
Fic. 9.—SIMPLE TELEPHONE BET ков ISTERNAL WORK. (Continued from page 83.) 


Fig. 11 illustrates a polarised sounder, made for the Post | Eclipse Met, rs. Types B. N. R., N.R., A.R. and R.R., of this 
Office telegraph service, a batch of which were passing | meter are suitable for working either on continuous or alter- 
through the "works at the time of our visit. This potarised nating-current circuits; the last three types are similar except 
as to size. The B.N.R. and the N.R. are also very much alike, 
the chief difference being that the latter is provided with two 
main coils and two brake magnets, whereas the former has 
only one of each, thus reducing the drop acrosthe meter, and 


Fic. 74. 
DIAGRAM or ARMATURE 
CoxNECTIONS OF ECLIPSE 
METEr. 


Ета. 10.—Sunscriper'’s Set FOR SEMI-AvTOMATIC TELEPHONE SYSTEM. 


sounder has two sounding plates, PP, of different tones, | Fi. 73. -Мохіхе System or Ecinpsk METER. 
between which the strikers actuated by the armature A 

plays. The instrument has an advantage for beginners, as | also the torque to half of what they would be with two main 
X. coils. The chief difference between these meters and others 
| working on the same principle is in the design of the armature, 
; Wy i) which is of the open type instead of the usual drum type. 
Fig 73 is a view of the moving system consisting of main 
spindle, commutstor armature and brake dise. The armature 
consists of three coils interlaced as shown. One end of each 
coil is connected to one bar of the three-part commutator, the 
other ends of the three coils are joined together. Fig. 74 is a 
diagram of the connections in which A, B, C, represent the 
three coils and K the commutator. Owing to the small 
number of commutator segments in comparison with the 
number required for a drum armature, a considerable reduc- 
tion in the diameter of the commutator, and consequent reduc- 
tion in brush friction, would be possible if it were not limited 
by the diameter of the spindle. The diameter of these com- 
mutators is 0-2in. as compared with 0-25in. in the Thomson and 
| 55 0:24in. in the Vulcan meters, which have drum armatures. The 
b Y | chances of breakdown due to short-circuit or to breakages of 
Fri. LL.—POLARISED SOUNDER ков P.O. TaLecRarH SERVICE. the fine wires leading to the commutator bars are considerably 
R reduced, however, as only three wires are taken to the commu- 


it can be read visually as well as by sound. The coils CC | tator. This type of armature is also much lighter than the 


are wound to the very high resistance of 4,500 ohms the | > From a forthcoming book to be published by “The Electrician ” 
pair, and in the base of the instrument there is a non-inductive Printing and Publishing Co. All rights are reserved. 
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drame the torque however: аа dar diderent positione | uhosmin Fig. 75, scftlica epetial torn the torque, however, is variable for different positions 
in the revolution. 

The brake magnets are placed in the position in which they 
are least affected by the field of the main coil —i.e., with their 
length at right angles to the field, but the meters are also pro- 
vided with magnetic screens between the coils and magnets to 
minimise the effect of short-circuits. 

Tests on continuous-current and 60 ^. and 100 ~ alternating- 
current show no difference in the constants. The meters are 
also remarkably good on inductive loads. 100-volt meters 
have been found to be about 0:8 per cent. faster and 200-volt 
Es 1:2 per cent. on loads the power-factor of which was 

0:5 (which is lower than would usually be found in practice) 
than on non-inductive loads. 


The Schuckert Meter.— One of these meters is illustrated in 
Fig. 76. The armature is drum wound and situated in the 
field of two coils which carry the current to be metered. The 
meter is notable for its strong design and beautiful finish. 
The back is of aluminium and supports the main coils, which 
are circular, the high resistance in series with the armature, 
and a strong cast aluminium frame. The latter carries the 
counting train, brake magnets, and main spindle bearings. An 
iron screen is fixed between the brake maguets and main coils. 


Fia. 75.—ScuvckERT METER. 


The shunt current, after traversing the non-inductive resis- 
tance which is wound on the porcelain bobbin seen at the top 
left-hand corner (Fig. 75), enters a compounding coil also seen 
in the figure, partly inside the left-hand main coil. This com- 
pounding coil is mounted on a threaded spindle and can there- 
fore be shifted towards or away from the armature by small 
steps, and when finally clamped there is no chance of it altering 
its position. 

The brush gear of this meter is probably the most perfect of 
any meter. Each brush consists of 10 fine straight silver wires, 
9:3 mils in diameter, and about lin. long. These wires are 
soldered at one end to a small brass support projecting from a 
spindle which is delicately pivoted. The inner end of a 
phosphor-bronze spiral spring is fixed to the spindle, the outer 
end being soldered to the rigid support. By this means the 
brush is pressed against the commutator at a very delicate and 
constant tension and at 10 points of contact. The main moving 
portion is shown in Fig. 76. Above the corrugated brake disc 
a massive worm is clamped on the main spindle, which engages 
with the worm wheel. The armature consists of a number of 
coils, which, as will be seen, are not all the same shape, the 
outside ones being approximately circular whilst the under- 
neath ones are elliptical. 
to the 14-segment commutator just above. 


shown in Fig. 75, with a special form (which is not of the usual 
cyclometer pattern), indicating the units consumed in plain 
figures. The figures are on thin circular plates which are 
mounted on spindles, and lie alternately one behind the other 
close to the front plate, appearing to be all in the same plane. 
The “tenths " wheel travels evenly when driven, and during 
part of its revolution it raises a weight which is held by a loose 
sleeve on its spindle. When the weight is raised sufficiently, 
its centre of gravity is shifted to the other side of the spindle, 
and being free to fall it does so quickly, turning a circular disc 
rigidly fixed to it concentrically with the spindle. The one 
tooth with which this disc is provided near its periphery comes 
into gear, as the weight is falling, with one of 10 teeth on the 
next spindle, so turning the number circle one-tenth of a revo- 
lution and bringing another figure into view. These counting 
trains do not appear to be liable to jam, and the weight is 
heavy enough to work all the dials at once, with a little to 
spare. An ‘objection i is that they will not work backwards, so 
that if a meter was connected up wrongly no reading would be 
produced. When the weight is being lifted, the power required 
to drive the counting train is slightly increased, but this has 
been found to make very little difference to the speed of the 
meter. At as low as three-fiftieths of full load the difference 
in the speed obtained between results taken during lifting 
and when the lifting is not being performed, only amounted 


Fic. 76.—Mov1xe System or SCHUCKERT METER, 


to 1 per cent., and would, of course, be less at higher loads. 
The shunt current is about 0-025 ampere and the main circuit 
loss about the normal. The full-load torque is low for this 
class of meter, it being about 5:5 gr. cm. The torque is not 
constant throughout the revolution, probably owing to the 
different areas enclosed by the armature coils, and this affecta 
the starting current and very low- load speeds. The weight of 
the moving system is about 250gr. 

The Duncan Meter.—So far as the author is aware, this meter 
has not been introduced into this country. Its theory is similar 
to that of other commutator motor meters, but it has one most. 
interesting feature peculiar to itself. To ensure accuracy at 
low-load, the mechanical friction is compensated for by a com- 
pounding coil which is made adjustable, so that the exact 
amount of compensation may be made in situ according to the 
amount of vibration of the building in which the meter is 
installed. By this means “creeping " and slow running at low 
loads can be avoided. In most meters of this class this 
adjustment is usually made by altering the position of the 
compounding coil, bringing it farther away from, or nearer to, 
the armature. The position of the coil in this meter is kept 
constant, however. It is wound with 1,000 turns of fine wire, 


Their ends are led up and soldered | which are subdivided into 10 equal parts by bringing out leads 


to a small compensating switch fixed to the back support. 


These meters are either provided with ordinary dials, or as The switch and compensating coil (which is fixed inside the 
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front main coil) are seen in Fig. 77. This compounding coil 
may be connected in series with the armature and the non- 
inductive resistance, in which case adjusting the coil slightly 
affects the value of the shunt current ; but as the resistance of 
the compounding coil is kept as low as possible, the alteration 
of the number of its segments in circuit does not make a 
greater difference than one-half of 1 per cent. in the shunt 
current, and, consequently, in the error of the meter. The 
compounding coil is made an independent shunt circuit when 
desired, in which case adjusting it does not affect the current 
in the armature. It is then made of high resistance material. 


Fic. 77.—DvNcaN METER. 


The Duncan meter is provided with a very convenient form 
of jewel-bearing and pivot. The arrangement will be under- 
stood by reference to Fig. 78. In this sectional elevation, 1 
is the main spindle, 5 the aluminium brake dise, the hub, 2, of 
which is split, as shown at a, and clamped by the ring 3 and 
screw 4 to the spindle in the required position, so that when 
the jewel post 12 is lowered, ф just rests on the top, 7, of the 
jewel-post support. The jewel 9 is mounted in 10, which is 
supported on a spring, 11, the whole being inside the jewel 
post. This jewel post slides up into position and is not 


Fic. 78.—SecrioNaL VIEW or VISUAL BEARING AND THREADLESS JEWEL 
Posror Duxcan Матев. 


threaded, being held by a spring wire, 14, the latter resting 
in the groove e for working or in d when being carried. The 
support 7 is cut away at the side, as also the collar 8, so that 
by turning the collar until the two holes meet, a view of the 
bearing is obtained. The pivot 6, which is held magnetically 
in the base of tho spindle (the latter being magnetised for this 
purpose), can be taken out for inspection through this window, 
using a pair of small tweezers. The small meters are provided 
with Ceylon sapphire jewels, and the large sizes with diamond 
bearings. 
(To be continued.) 


ALLIANCE VARIABLE-SPEED MOTORS. 


The speed of this type of continuous-current motor is varied by 
increasing the air-gap. To this end the hand wheel (Fig. 1) WE KR 
with a screw which, in moving up and down, causes all the field- 
magnet cores to be moved simultaneously in a radial direction 
towards or from the armature. A hollow and slotted metallic 
cylinder, graduated in revolutions per minute, is fixed to the hand 
wheel and covers the upper part of the screw. The latter carries a 
thin metal disc which moves up and down, with the screw, in the 


Fic. l.—ALLIANCE VARIABLE SPREKD Motor DIRECTLY COUPLED TO 
A CENTRIFUGAL Pump. 


hollow cylinder, and is visible through the slot. The position of 
this disc on the graduated scale indicates the speed at which the 
motor should run at its normal voltage. In Fig. 1 the movable 
core is indicated by the inner circle, the two other circles repre- 
senting the boss on the magnet frame. The motor illustrated has 
four poles, only two of which are wound, however. In all other 


Revolutions per Minute. 
Fig, 2.—Erricigncy Trst or 16 B. P. MOTOR. 


Curve I., 30 per cent. over-load ; Curve II., normal load; Curve III., half 
normal load. 


respects the motor follows the ordinary design. It can be made of 
the open, enclosed or semi-enclosed type, and for all the usual 
voltages. The standard sizes on the market range from J н.р. to 
110 m.r. While the speed of the | H.P. motor may be varied be- 
tween 750 and 2,250 revs. per min., the extreme limits of speed for 
the 110 H.P. size are 500 and 1,000 revs. T'wo efficiency curves, 
pertaining to a 16 н.р. and 25 н.р. motor respectively, are given in 


70) 800 9.0 1,000 1,100 1,200 1,809 1,400 1,500 1,600 1,700 
Revolutions per Minute. 
Fic. 3.—Erricizsncy TEST or 25 H.P. MOTOR. 


Carve I., 30 per cent. over-load ; Curve II., normal output; Curve III., half 
normal output. 


Figs. 2 and 8. We were afforded the opportunity a few days back 
of inspecting & 4 H.P. motor of the design shown in Fig. 1 at the 
offices of the Alliance Electrical Co. (Ltd.). The motor had four 
poles, two of which were wound, and the armature had & wave 
winding. The brushes were in the neutral position, and the motor 
ran sparklessly at all speeds, but it must be added that it was only 
partially loaded at the time. 


Indiarubber Gloves for Firemen.— We are officially informed 
that, owing to the increase in the use of electrical power, india- 
rubber gloves are provided for London firemen on all occasions, 
as they often have to deal with electrically charged wires. An 
insulating material less affected by heat than is indiarubber 
would be preferable if such a one could be found. 
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THE EDDY CURRENT BRAKE FOR TESTING MOTORS. 


The following is an abstract of the discussion which took 
in connection with Dr. D. K. Morris and Mr. G. A. 
ister's Paper on the above subject read before the Birming- 
ham Local Section of the Institution of Electrical Engineers on 
ril 12, Dr. W. E. Sumpner (Chairman of the section) pre- 
iding. Previous to the discussion the brake was shown in 
actual operation. 


Mr. HENRY LEA considered that a mechanical brake would be equally 
satisfactory and less costly than the eddy-current brake described. He 
instanced the case of mechanical brakes on motor cars which although 
quite small were capable of absorbing a large amount of power. How- 
ever, the fact that the heat was not conducted to the bearing, and that the 
brake could be mounted on the motor spindle were very valuable features 
of the brake described by the authors. Methods which caused variable 

ing pressure could not be depended upon. The pressure on the bearing 
at the pulley end could be adjusted, but this would result in varying 
pressures on the other bearing, which would not be under control. 

The CHAIRMAN (Dr. W. E. Sumpner) thought that supporting the 
whole brake on the motor spindle was a very beautiful device. He con- 
sidered that the brake combined the theoretical accuracy of the Prony 
brake with the simplicity and convenience which resulted from the use of 
a generator as a load, He noticed that the friction effects amounted only 
to about 1 per cent. of the total torque. He was struck by the similarity 
of the curve (Fig. 11) showing variation of torque with flux displacement 
with that connecting the torque and slip of an induction motor. There 
was a very remarkable correspondence, though the method in the Paper 
was quite different from that commonly employed in dealing with the 
induction motor. In the case of the induction motor the field revolved 
with respect to the rotor, while with the brake the fields were fixed and 
the discs revolved. With the motor the slip depended upon the differ- 
ence between the rotor speed and the speed of synchronism, while with 
the eddy-current brake the speed of revolution was practically slip. As 
in the case of the motor, the torque i инк дв upon the resistance of the 
rotor circuit. In the brake, therefore, there would be a certain resistance 
or thickness of disc which would give maximum torque. 

Mr. E. MARPLES did not consider the ‚оп method as altogether 
satisfactory. When the motor was fully 1 the generator was not, so 
that to take the mean efficiency did not give a correct result. He asked 
for more information as to the exact mode of calculating the brake horse- 
power from the observed results. The eddy-current brake was an ideal 
method of usto eei for time tests to determine heating. 

Mr. R. A. CHA K (City Electrical Engineer, Birmingham) re- 
marked that the brake described was simple, handy and very suitable for 
small powers. If, however, it were made sufficiently large to absorb 
30 н.р. or 40 H. p. he thought it would become too cumbrous. It would be 
a costly method of testing on account of the energy which had to be 
supplied during the test. With a large size of brake he considered that 
the heating of the field coils would be much greater than in the case of a 

size. 

Mr. R. ORSETTICH (Chief Engineer, General Electric Co., Witton 
Works) had used the Pasqualini and Rieter eddy-current brakes. In 
the former he had had trouble in connection with the centring of the 
disc, and in the latter with the heating of the magnetising coils. He 
had experienced difficulty with the mechanical t of brake from 
excessive heating. He considered tbat the theory might be applied to the 
design of the brake discs used in meters. He would like to know if it was 
usual to theoretically design these discs, or whether the best form of disc 
was determined by experiment. 

Mr. S. H. HOLDEN said that with the eddy-current brakes used on meters 
one never reached a speed at which the weakening of the field becauie 
noticeable, so that the retarding torque was always practically proportional 
to the speed. It seemed incredible that the power absorbed should be 
proportional to the speed only and not to the square of the speed, but the 
authors had made this quite clear in the Paper. He noticed that in Fig. З 
the pole-pieces were shown as having bevelled edges. He had found 
plain poles as in Fig. 9 much better. With reference to the author's state- 
ment tbat tbe braking effect depended merely upon the total flux cutting 
the copper, he did not think that they would have got such a good 
braking effect had they used two instead of eight poles. In connection with 
meter discs he had experimented upon the best shape of pole-piece. 
With circular, square and rectangular poles of equal area and flux-density, 
he found the circular shape produced an effect greater than that caused 
by the square pole in the ratio of 8 to 7. and that the rectangular shape 
was much inferior to either. 

Mr. W. BREW suggested that, in order to reduce the waste of power, it 
might be possible to mount a generator on the motor shaft, taking the 
weight in the manner described. 

Mr. BATE said the authors' brake would be & valuable adjunct on all 
testing floors. He considered the limit of the Soames brake about 3 н.р. 
When using it for larger outputs there was a tendency for the steelyard 
to bend. During the demonstration he had been impressed by the sweet- 
ness with which the authors’ eddy-current brake had worked It seemed 
to him that special apparatus in the form of rheostats, &c., would be 
required for the working of the brake. It might not always be convenient 
to provide & suitable voltage for the magnetising coils. Would it be 

sible to urrange the connections so that the coils could be connected 

up m various ways to suit any voltage ? 

Mr. M. B. FIELD, in a written communication, said that the authors’ 
method of calculating the drag in a copper disc reminded him of an 


article by Mr. G. F. C. Searle on the Magnetic Foroe due to a Current 

in a Wire parallel to the Axis of a Cylinder of Iron," which was published 

in The Electrician of January 28, 1898, p. 453. The authors’ assumption 

that all the lines of force em from the surface of the disc at the same 

angle was only tenable when path of the eddy currents was a straight 

radial line, such as was shown in Fig. 7. This would be the case were 

the edges of the dise infinitel Sacre and were the induction, 

normal to the disc, uniform at all points in the radial line. The current. 

density at every point would then be proportional to the value of the 

normal induction, and the tangential magnetic force being propor- 

tional to the current-density, the resultant of this and the normal 

component would make the same angle with the plate surface at 

all points. Such conditions rendered it unnecessary to assume sinu. 

soidal or any other distribution of flux. But in the authors' case 

the normal flux-density varied from point to point of a given line of 
eddy-current flow, the electric potential would in general not be 
constant, and it was no longer possible to assume that all the flux 
lines left the surface el with each other. Instead of varying the 
thickness of disc to obtain maximum braking effect the authors might 
have varied its specific resistance. It would be interesting to have some 
tests with cast-iron discs of the appropriate thickness to give maximum 
eddy-current loss at some safe speed, and to study the effect of the super. 
posed hysteresis drag. Another noticeable point was the similarity of the 
curve in Fig. 11 to the torque-alip curve of an induction motor. con. 
nection with meter damping discs it was a mistake to suppose that 
circular pole-pieces gave the best results, as the eddy currents did not circu. 
late round the poles, but traversed them. Ifa narrow rectangular pole face 
be used, the braking effect was much greater when the disc was moved 
across the face than when moved in the direction of the length of the 
face. Considering only that portion of the disc which was under the 
pole, the C?R loss was approximately the same in either case. The 
observed difference in braking effect must, therefore, be due to the resis- 
tance of the eddy-current paths not under the pole. In an extreme case 
where the pole was very long and narrow, they saw that in the first case 
this resistance was many times greater than that of the portion lying 
under the pole, while, in the second case, practically the whole resistance 
of the eddy-current path was contained within that portion lying under 
the pole itself. If the eddy-current paths were in any way restricted by 
boundaries or edges of the disc, these deductions had naturally to be 
modified accordingly. 

Prof. ALFRED SCHWARTZ (Professor of Electrical Engineering, Man- 
chester School of Technology), in a written communication, said that in 
the Municipal School of Technology, Manchester, they used a cradle 
dynamometer for motor testing designed by Mr. A. E. Moore, and made 
in the school shops. It consisted of an adjustable base plate radially 
suspended from two beams with hollow trunnions on ball bearings. À 
counterpoise weight was provided on the cradle for adjusting the centre 
of gravity of the oscillating system. The torque was preferably measured 
by а zero method, as this eliminated any error due to the centre of 
gravity of the cradle and motor not being coincident with the axis of 
oscillation. This was effected by the use of a spring balance or a 
weighted lever. With a belt drive, machines could be ер put in 
position and run on the ordinary commercial tests, with the advantage 
that the brake horse-power could be obtained at any time during the run. 
The cradle was also suited for the determination of the mechanical and 
electrical losses, starting torque and other detail tests. The old knife-edge 
form of cradle was only suited for small motors, but the employment of 
ball or roller bearings extended the use of the cradle dynamometer to 
fairly heavy machines. The machine under test might be driven either 
by direct coupling or by belt, or, in the case of a motor, it might drive 
any suitable size of machine as a load. No correction was necessary for 
slip of belt. He would like to know the largest size of eddy-current brake 
which tbe authors considered practicable having regard to the cost, and 
also if they could give any particulars as to cost and working of the very 
large eddy-current brakes employed by Körting in conjunction with their 
gas engine flywheels. . 

Mr. C. F. SMITH, in a written communication, remarked that in using 
eddy-current brakes he had found the easy method in which the load was 
adjusted to any desired value to be a great advantage. Thus, in taking 
a complete efficiency curve of a motor the sliding weight on the arm of 
the brake could be adjusted to an exact point on the scale, and the pull 
of the brake was then adjusted by means of a tinely-divided rheostat in 
the exciting circuit of the brake unti) the motor exactly balanced the load. 
The same advantage of easy adjustment made itself still more felt when 
it was desired to load the motor rapidly up to a certain definite point 
say the normal full-load of the motor. 

Prof. D. ROBERTSON (Professor of Electrical Engineering Merchant 
Venturers’ Technical College, Bristol) wrote that he had lately used a 
mechanical brake of the James Thomson pulley type, which he had found 
convenient for testing small motors. This wasa rope brake, one end of the 
rope being attached to a frame which was carried on the pulley. The torque 
was balanced by a weighted cord passing round a portion of the frame in 
the form of an are struck from the centre of the pulley. The motion of 
the frame round the pulley, which was limited by stops, adjusted the arc 
of contact to suit the coeflicient of friction within considerable limits. 
The load for any given torque was thus automatically kept constant. He 
had made a brake of this type suitable for machines up to 10 B. H. r., and 
had found it to work satisfactorily, there being practically no hunting. 

Dr. MORRIS, in reply, said that the compactness of mechanical brakes 
on motor cars was largely due to special circumstances, the speed admit- 
ting of efficient cooling and the brake in no circumstances being used for 
long periods. He considered the similarity of the torque-speed curve for 
the brake to that of the induction motor was perbaps apparent rather 
than real. An essential feature of the former was the reduction in flux 
due to its obliquity and the consequent increased length of passage through 
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the air-gap; while in the induction motor the flux was substantially con- 
stant on account of the constancy of the applied voltage. It was lag of 
induced currents, rather than reduction of flux, which caused the falling 
off in torque of an induction motor when the slip was (great. Both 
Mr. Chattock and Mr. Orsettich had suggested that the brake was not 
suitable for large sizes. Mr. Lister would no doubt agree with him 
in the opinion that there was no limit from constructional reasons to the 
size of this type of brake; in fact, the larger it was made the more 
economically it could be designed. The only limit was imposed by the 
need for saving the power spent in driving the motor when this 


exceeded, say, 15 B. H.. to 30 n,H.P.—i.e., when the Hopkinson method 


became fairly applicable. In connection with 
Prof. Schwartz's remarks, he did not regard it 
as at all certain that the cradle method was more 
suitable for larger sizes than the type of eddy- 
current brake described in the Paper. In reply to 
Mr. Brew, it appeared olearly, from one of the 
expressions quoted in the Paper, that there was 
only one best thickness for the brake disc for a 
given speed. Mr, Bate had asked whether the 
coils could be excited from various voltages b 
connecting them in parallel or series as required. 
This arrangement had been used by the authors, 
but it would probably be best to fix the voltage 
once for all. 

Mr. LISTER, in reply to a question by Mr. 
Brew, mentioned that, in the brake described, 
when running at 1,000 revs. per min., the ratio of 
the rug ere power of brake to the power 
absorbed in the magnetising coils varied from 
12 at 2 H. r. to bat бнр. 
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a flywheel weighing 45 tons, having a diameter of 12ft. 6in. and 


revolving at 845 revs. per min., is employed. The author speculated ` 


as to what would happen if anything gave way while the flywheel 
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=== WixprNa ENGINE with Коркв Unpatancep. Results obtained from Time-pressare Diagrams 


The first of two Cantor Lectures on 

this subject was delivered at the Societ 

of Arts by Mr. H. W. Ravenshaw on Monday evening. The 
author commenced by a brief recital of the advantages of electricity 
in mining, and remarked that no serious fire or explosion had ever 
been traced to its application. Electrical engineers had a very difficult 
problem in the winding engine. Cases were common in which a load 
of 5 tons had to be raised 500 yds. in 40 seconds, and the demand 
on the engine varied enormously from the beginning to the end of 
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taken April 7, 1905. Weight of Coal raised, 8 tons. 


was at work. He suggested putting it in the middle of a big 
field. Haulage gave a very irregular load unless it was of the 
continuous rope type. Gradient rope and main and tail haulage 
were worked at dangerously high speeds and the load fluctuated 
enormously. Continuous rope haulage was very slow and steady, 
the speed being not more than about four or five miles per 
hour, and the Yon practically constant for 16 hours per day. 
Electric locomotives for mining purposes 
were very little used in this country. They 


where shafts were rare. There the locomo- 
tive could haul a train of trucks out of the 


away to the main railway line. They were 
suitable, under certain conditions, so long as 

the gradients did not exceed 1-15, but they 
could not be employed in fiery mines. 
Pumping provided an excellent load. 

("^ Many pits umped as much water as they 
raised сај. ater, of course, always 

ran down to the lowest point, which was 
the working face, and owing to the great 
portability of electric pumps they lent them- 
selves extremely well to this purpose. He 
thought very highly of three-throw and Reidler 
pumps. There were cases in which motors 
were used for pumping during the night, and 
for a different purpose during the day. lic. 
garding generation and distribution, it was a 
curious fact that insulation resistance could 
be better maintained underground than on 
the surface. This was due to the large amount 
of coal dust and escaping steam on the gur- 
face. Many generating plants were very 
inefficient because mine owners did not recog- 
nise that every ton of coal cost a large percent- 
age of its selling price for labour. The lecturer 
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April 7, 1905. Weight of Coal raised, 4 tons 15 owt. 


the wind. This was shown by means of the diagrams reproduced 
herewith. In the case of an unbalanced system the weight of the 
rope when the cage was at the bottom of the shaft might exceed 
that of the load itself. When the cage was half-way up the rope 
was balanced, and from this point to the top it tended to help the 
engine. Hence the engine had to be reversed in order to bring the 
load to rest at the proper time. If an electric motor were used for 
winding, energy could be returned to the mains, and it would also 
provide an excellent brake. Various systems of winding gear were 
then described, including the Ilgner system, in conjunction with which 


the future. A current density of 800 to 400 
amperes per square inch was usually allowed on conductors 
and he strongly advised that all distributing centres should 
consist of properly-constructed brick chambers. Efficient earthing 
of armouring and casing of motors was absolutely necessary. There 
was no doubt that a large number of electrically-driven ventilating 
fans would be used in the future. In conclusion, the lecturer 
showed a considerable number of interesting and exceedingly good 
lantern pictures of the various operations earried on underground, 
such as winding and cutting. The second and last lecture will be 
given on Monday. i 


E 


were, however, largely used in America, 


mihe on the hill side and take them straight . 


would probably be used a great deal in 
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MAGNETIC AND ELECTRIC PROPERTIES OF VARIOUS 
KINDS OF SHEET STEEL AND STEEL OASTINGS.* 


BY GUNNAR DILLNER AND A. F. ENSTROM. 


The chief object of this investigation has been to study the influence 
of chemical composition and of manufacturing methods on the 
materials used in electrical engineering work, more especially in 
dynamo and transformer construction. The researches have been 
carried out at the Testing Institution of the Royal Technical Univer- 
sity of Stockholm. | 

Samples of commercial steel sheet and steel castings were received 
from ten Swedish ironworks in all. These materials being somewhat 
uniform in composition, the owners of two ironworks were requested 
to provide a number of sample bars of cast steel, made expressly to 
contain different percentages of silicon and aluminium. In casting 
the silicon steel it was observed that with a percentage of this element 
above 1:5 theshrinkage of the steel is so great that piping is difficult to 
avoid, while with about 1 per cent. of aluminium there was no 
difficulty in casting the steel. With higher percentages of this 
element, however, the steel becomes rather thick, and from this 
cause many of the samples were unsound and unsuitable for test. 
ing. At one of the ironworks the samples with high percentages of 
silicon and aluminium were made by crucible-smelting; at the 
other the steel was made by the open-hearth process and poured 
into crucibles where the additions were made. For determining the 
magnetic properties (with the exception of the coercive force), the 
du Bois magnetic balance was used. Cast-steel samples were turned 
to a diameter of, as near as possible, 0:798 cm., thus giving an area 
of 0'5sq. cm. The rods were made 25:4 em in length, and the ends 
turned to spherical surfaces of 0°5 cm. radius, the spherical shape 
having been carefully tested. When using spherical contacts the 
reluctance of the magnetic circuit within the apparatus is constant 
and well known. The sheet samples were made of strips, punched 
with the aid of & cutting machine especially constructed for this 
purpose. In order to get pieces of the exact shape, a number 
of strips, each 88 cm. in length and 0:707 em. in breadth, were put 
together so as to form a pile of a thickness as near 0'707 cm. as 
possible. Before the pile was formed the strips were slightly ground 
in order to remove the bulk of the scale. The strips were cut both 
from the centre and from the borders of a large number of sheets. 
The coercive force given by the balance method not being sufficiently 
accurate, magnetometric measurements were made especially for 
this purpose. The values obtained from the magnetic measure- 
ments have been plotted in curves, and from these curves the 
characteristic features are taken, such as the values of the inaximum 
magnetising force (being kept about 140, c. g. s.), the maximum 
induction, the fields for ordinary saturation values, the remanence 
and the hysteresis loss, calculated from the areas of the diagrams. 

The electric resistance has been measured in the steel bars, but 
not in the sheet examples owing to the difficulty met with in deter- 
mining the area of the strips. The electric conductivity of the 
different parts of the steel bars has been used as an index of the 
departures from uniformity of the magnetic properties. A chemical 
analysis of all the samples was made, the percentage of carbon, 
silicon, manganese, phosphorus, sulphur and aluminium being 
determined. | 

Ав is well known, an increase of the carbon percentage implies a 
corresponding increase of the coercive force and also of the hystere- 
sis energy loss. These facts have been found to be very distinctly 
borne out by the figures obtained for the sheet metal. The increase 
of the coercive force and the Steinmetz hysteresis coefficient have 
been found to follow a straight line within the range of a carbon per- 
centage of 0:5 per cent. Thus it is obvious that а small amount of 
carbon is favourable in sheets used in armature cores and trans- 
formers. As regards the cast steel, however, it seems as if there 
ought not to be any inconvenience whatever involved in the increase 
of the carbon percentage, so far as is shown by the present re- 
searches. With the very highest percentage met with in the cast 
steel employed (carbon=about 0°30 per cent.) the values of the 
maximum induction and of the permeability at the induction 
normal usual in field poles, cannot but be considered as quite satis- 
factory, whilst on the other hand, as mentioned above, the hyste- 
resis properties of the pole material are comparatively unimportant. 
A high percentage of carbon also produces an increase in the elec- 
trical resistance, an effect which must be considered advantageous. 

An increase of silicon has been found to be accompanied by a 
quite noticeable increase of the coercive force and of the hysteresis 
energy loss, whilst the maximum induction does not seem to be 
influenced to any noteworthy extent. As the hysteresis loss is thus 
so largely increased, by reason of the presence of the silicon—-a dis- 
advantage by far outweighing the corresponding gain as regards 
electric resistance—the conclusions to be drawn will be that any 
addition of that element in making the steel ought, as a rule, to be 


* Abstract of a Report on Research work carried out by holders of 
Andrew Carnegie Research Scholarships (Iron and Steel Institute). 


avoided in the case of sheet material. As to the influence of a 
similar increment of silicon in cast steel, on the contrary, it appears 
that the results have proved to be anything but unsatisfactory. The 
electric resistance is thereby quite noticeably increased, whilst the 
properties of permeability, remanence and maximum induction 
hardly undergo any alteration. If an amount of silicon be added 
that will raise the percentage of this element to about 2 per cent., 
there will be & risk of the castings being more or less piped. 

It has been stated that an addition of aluminium quite noticeably 
reduces the hysteresis loss, whilst it increases the electric resistance, 
and thus reduces at the same time the eddy-current loss. It has 
been found, too, that an addition of aluminium will reduce the 
maximum induction and the permeability for ordinary saturation 
values. The general conclusion is, therefore, that an addition of 
aluminium improves sheet material which is to be used for con- 
structing dynamos. As regards cast steel, the matter is different. 
With such a high percentage of aluminium as is required in order 
to increase the electric resistance to an effective degree, the mag- 
netic properties will be too much affected, and it must be agreed 
that the usefulness of aluminium in cast steel is questionable, to 
say the least. It is of interest, however, to notice the results 
obtained from the researches on cast-steel rods containing both 
silicon and aluminium. In this case low hysteresis losses are 
found, to be ascribed, no doubt, to the influence of aluminium, 
whilst the influence of this element on the permeability and maxi- 
mum induction seems to be neutralised by the addition of silicon. 
The addition of silicon and aluminium together seems thus to tend 
towards a general improvement of the magnetic properties. 

According to the view of H. Le Chatelier, the increase of the 
electric resistance is proportionate to the number of atoms present 
of any element which is contained in the steel in solid solution. 
This theory has, of late, been more exactly formuláted by C. Bene- 
dicks, who has also given a formula for calculating the electric 
resistance. This formula has been tested here, and the agreement 
between the figures observed and those calculated may be considered 
very close. 

Most of the cast-steel rods examined have been annealed, and the 
magnetic qualities compared, both before and after annealing. It 
has been found that, as a rule, the annealing improves the magnetic 
properties in general, and more especially the hysteresis loss. With 
the sheet material no such annealing tests were tried, but some 
conclusions have been drawn from the results obtained on com- 
paring the magnetic properties of strips from the centre and from 
the borders of plates. It appears that the difference as to magnetic 
properties between the edges and the centre of a soft-steel sheet 
amount, for the coercive force and hysteresis loss, to about 10 per 
cent. in favour of the edges. The edges have given a greater 
maximum induction than the centre of the sheet. At electrical 
workshops, at any rate in Sweden, the edges of the sheets are 
assumed to be of a lower quality than the rest. These researches 
establish quite opposite facts. It is, however, the usual practice to 
anneal soft-steel sheets in packs; by working in this way the edges 
will be more thoroughly annealed than the centre, and no doubt the 
difference observed as to magnetic properties depends upon this fact. 

The samples of Swedish soft steel which were sent in for the 
researches were produced by different methods: such as the basic 
process, the Bessemer method, basic and acid open-hearth processes 
and the Swedish-Lancashire forge process. The results thus 
obtained have rendered it possible to make some comparisons as to 
the relative suitability of the different methods for producing a soft 
steel for electro-technical purposes (sheet material). It has appeared 
that Bessemer steel has a lower magnetic quality than open-hearth 
steel. On comparing basic and acid open-hearth steel, the basic 
steel has been found to be preferable and scarcely inferior to 
Lancashire iron. The reason why the Bessemer material is inferior 
in quality to the open-hearth sheets may possibly be that the 
Bessemer steel has a greater opportunity of dissolving gases when 
the airis passed through the bath of molten metal. In general, 
basic steel does not contain such large quantities of silicon and 
manganese as acid steel, and at the same time it is possible to get 
a lower percentage of carbon in the first-mentioned metal; these 
facts may cause the hysteresis loss to be lower in basic than 1n acid 
steel. The assumptions here made have been confirmed by results 
obtained on red-short material Microscopical researches on the 
samples tested have shown that a high percentage of silicon in steel 
causes the cementite to be partly transformed into graphite. In 
ateel with a high content of aluminium the carbon is expelled from 
the interior of the grains, and is accumulated at the edges of the 
grains in a-sorbitic state. 


Iron and Steel Institute. In the report of the Council of the 
Iron and Steel Institute, presented at the thirty-sixth annual 
general meeting, it is announced that the Institute has made 
very satisfactory progress. During the year 1904, 213 names 
were added to the register, the total number of members of the 
institute on December 31, 1904, being 1,910. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FoOURNIER D’ALBE. | 
Properties of Radium in Minute Quantilies._-A. S. Eve deals 
with Voller’s recent asscrtion that any radium preparation, 
when minutely subdivided and distributed over a large area, 
loses its activity in a few days. He shows that this would 


controvert all hitherto accepted viows of the considerable | 


permanence of radium radiation; and would leave the occurrence 
of radium in pitchblende an unsolved enigma. He supposes 
that the disappearance of the activity is only apparent, the 
falling off being due, not to the decay of the radium, but 
to its disappearance off the plate on which it is deposited. 
To decide the matter, he deposited the dilute preparation, 
not on a plate exposed to air, but on the inner surface of 
a closed flask containing a gold leaf electrometer. Voller 
found that 1075 milligrammes, distributed over 1:2 sq. cm., 
completely disappeared in 26 days. In the author's experi- 
ments more than 40 days elapsed sinco tho maximum was 
reached, and there was no trace of disappearance, although the 
same amount was spread over 76 sq. cms. In a note added to 
the Paper, E. Rutherford puts forward the supposition that the 
radium preparation does not ailhere to the surface, but is easily 
blown off. Probably any other substance so minutely sub- 
divided would behave in the same manner, only we cannot 
detect it unless is is radio-active. 
[A. S. Eve, Philosophical Magazine, May, 195.) 


Electric Demonstration of the Earth's. Movement Dnpossible.— 
P. Langevin shows that Lorentz’s hypothesis of a contraction 
of all matter in the direction of motion completely accounts 
for the negative result of Trouton and Noble’s condenser experi. 
ment of 1903. Lorentz supposes that each unit of length in 
the direction of motion is reduced to I- 5°, where [3 is tho 
ratio of the velocity to the velocity of light. This hypothesis 
can be applied to the earth’s motion if we ussume that cohe- 
sion is an electromagnetic property of bodies. According 
to Trouton and Noble, a charged condenser suspended by a 
fibre should turn its plates parallel to the direction of the carth's 
motion. Now, according to Larmor, Lagrange's function, 
W,—W,, or the difference between the electric and magnetic 
energies of a system, must be a maximum or minimum in a 
state of equilibrium. When the system is in motion this 
equilibrium is disturbed, but not if there is the contraction 
of Lorentz's hypothesis. The new function will be 

LI LI =, 
and this is strictly independent of the orientation of the system. 
There is, therefore, no couple tending to turn the condenser. 
Hence Trouton and Noble's experiment must give a negative 
result at overy degree of approximation, and for all forms of 
suspension, (P. Laxarvin, Comptes Rendus, May 1, 1905.) 


Electrie Charge cf the Sun.—S. A. Arrhenius makes some 
calculations of unusual interest in connection with the electric 
properties of the sun. Starting from Wilson’s observation 
that drops are more easily condensed on negative ions than 
on positive ions, he shows that the particles repelled by the 
radiation pressure of the sun will be chiefly negative. The Max- 
well-Bartoli pressure has a maximum when the diameter of the 
particles, supposed of density 1,is 80% (8 x 10-с). Hence these 
particles will be chiefly concerned in the conveyance of negative 
electricity from thesunoutward. They will berepelled by the sun 
with a force 2:5 times their gravitational attraction, so that they 
will be repelled by a net force 1:5 times that of gravitation, 
and will reach the earth in two-thirds of the time required by 
a body to fall from the earth into the sun. They will reach 
the earth in 45:9 hours. This figure agrees exceedingly well 
with that found by Riccò for the difference in time between 
the passage of a great sunspot over the central meridian of the 
sun and the appearance of a magnetic storm. This repulsion and 
emission of negative particles is checked by the positive charge 
acquired by the sun, and must сеаѕо altogether when the slope of 
potential at thesun's surface becomes 48 volts per centimetre. This 
consideration enables us to fix the maximum possible charge 
of the sun. It comes out as 25:5 x 1019 coulombs, or enough 
for electrolysing 24 tons of water. Since there is a continual 
emission, there must be some compensation, and the author 
finds this in the free electrons distributed throughout space, 


which, being of extremely small diameter, are not subject to 
the effects of radiation pressure. He proceeds to calculate the 
conditions on which these will be attracted by the sun. Their 
orbits, like those of comets, will depend upon their speed, but 
it may be assumed that their speed is not very different from 
that of the electrons emitted by negatively-charged bodies 
under the influence of ultra-violet light. The author thus 
calculates that the space drained of electrons by the sun would 
have a radius of 0-063 light-vears, or one-sixtieth of the distance 
to the nearest fixed star. Tho space drained is proportional 
to the sun's positive charge—i.e., to its defect of electrons. 
Thus the compensation is automatie, and there is a constant 
and stable circulation of negative electricity in the.solar system. 
[8. A. Апвнкзхтов, Terrestrial Magnetizm, March 1905.] 


A New Electric Furnace.—J. A. Harker has endeavoured to 
overcome the difficulty presented by the fact that platinum 
and its alloys are unable to withstand prolonged exposure to 
temperatures above 1,200 deg. without kango of structure and 
properties, by using the Nernst earths for a heating resistance. 
He has devised a new electric furnace which may be controlled 
with great case and enables one to attain very high tempera- 
tures. The arrangement consists of aninner tube, AB, formed 
of Nerust filament earths and heated by a current at 200 to 
500 volts supplied by flexible platinum terminals. This tube 
is surrounded by a jacket of pure zirconia, and that again by 
a fire-clay tube kept at 1,000 deg. by means of a nickel coil, 
CD (see diagram’. This ensures a uniform gradient of tem- 
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perature, and the latter can be strictly controlled up to 
2,000 deg. By means of a number of thermo couples, the 
author redetermined the melting point of platinum, and found 
it to be 1,710 deg., within 5deg. The furnace can be worked 


in a vacuum, 
|J. A. Harker, Paper read before the Royal Society, April, 13, 19057. 


Solar Eclipse Obserrutions. — The total eclipse of August 30th 
will be extensively utilised for special clectric and magnetic 
observations. J. Elster and H. Geitel suggest that an attempt 
should be made to determine the ionisation of the atmosphere 
during and immediately after the eclipse. The cone of the 
moon's shadow will intercept the ultra-violet rays, which 
are mainly effective in producing ionisation. Their efficacy 
does not asa rule perceptibly affect the sea-level atmosphere 
owing to the opacity of air for ultra-violet rays. But some 
effect might be perceived, especially if the station is at 
a high level. Owing to the shortness of the time available, 
observations should not take longer than one or two minutes. 
It will be necessary to distinguish two effects, viz., the decrease 
in the number of ions and the decrease in their mobility which 
might be produced by the temperature falling to the dew point 
and weighting the ions. The Canadian Governnient is sending 
an expedition to Labrador and the Prussian Government to 
Burgos in Spain. Magnetic observations will be made at 
Cahirciveen in Ireland and at Ponta Delgada. Exner electron 
counters will be largely used for determining the number of ions. 

; | — [Terrestrial Magnetism, March, 1905.] 
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LIGHTNING RESEARCH. 


Although present-day knowledge of lightning phenomena is 
fairly extensive, there yet remain many points which are only 
imperfectly understood. Theories have beon advanced and 
accepted, only to be rejected in favour of fresh ones when 
something has occurred to shake their foundation. There 
never has been any dispute as to what lightning really is 
since it became possible to reproduce its characteristics and 
certain of its effects on a small scale. The real question at 
issue is to find out how damage to life and property may best 
be avoided, and, in order to do this, the erratic behaviour of 
lightning flashes must be carefully noted and studied so as to 
ascertain, if possible, the cause of the different manifestations, 
and it will then be easier to devise suitable precautions. It 
was for this purpose that the Lightning Research Committee 
was organised by the Royal Institute of British Architects and 
the Surveyors’ Institution, and the Report which has just been 
issued by the Committee entirely justifies its existence. In 
1882 a code of rules for the erection of lightning conductors 
was issued by the Lightning Rod Conference, and these rules 
were based on an inquiry extending over some three or four 
years, but since then no official records of disasters resulting 
from lightning stroke have been kept. As now constituted, the 
Committee consists of the following gentlemen :—Mr. JOHN 
SLATER, chairman, Sir OLIVER LODGE, F.R.S., Major-Gen. 
Е. R. FEsTING, C.B., F.R.S., Messrs. J. GAvey, C.B., W. N. 
SHAW, F.R.S., A. К. STENNING, ARTHUR VERNON, KILLING- 
WORTH HEDGES, hon. secretary, and G. NORTHOVER, secre- 
tary. A large number of observers were appointed both at 
home and abroad, and the data which they furnished have been 
carefully considered, a selected few being printed as an Appendix 
to the Report. 

Ina Preface, Sir OLIVER LODGE gives, in his usual lucid style, 
a summary of the most modern and accepted theories regard- 
ing lightning phenomena. He points out that the problem is 
not to get the discharge to earth by the shortest possible path, 
but to deal with it in such a way that will cause the least dis- 
turbance. To dissipate the energy of a lightning flash suddenly 
is, as Sir OLIVER remarks, just as sensible as stopping a fly wheel 
ora train suddenly. For instance, if it were necessary to 
get rid of the energy of some gun-cotton without damage to 
surrounding objects, no one would dream of doing so by 
percussion, but it would have to be dissipated gradually by 
flame. For the same reason, a lightning conductor of perfect 
conductivity, if struck, would deal with the energy in far 
too rapid and sudden a manner, and the result would be 
equivalent to an explosion; a conductor of moderately high 
resistance, such as iron wire, would get rid of the energy in 
a slower, and therefore much safer manner Of course, 
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there is a limit to the resistance of the conductor, for if it be 
too great then fusion will result. 

The effect of points is a well-known one, and the particular 
phenomenon known as St. Elmo’s fire” is, of course, an 
exceedingly pretty illustration of this characteristic when a 
highly-charged body acts inductively on another provided 
with a point. Sir OLIVER shows, however, that there are 
cases in which points may be wholly ineffective. He considers, 
first of all, the ordinary lightning discharge from cloud to 
earth, or vice versa, and calls this stroke A. Now it is evident 
that the dielectric between the earth and the cloud is in a 
condition of strain, and therefore a point will tend to relieve 
the strain to such an extent that it may prevent the occurrence 
of a flash altogether. There is, however, another and far more 
dangerous condition—viz., when a discharge passes between two 
clouds situated more or less vertically one above the other. Then, 
when a discharge takes place from the first to the second, the free 
charge on the earth side of the lower cloud is suddenly relieved, 
and the disruptive discharge through the dielectric which has not 
been strained previously is more violent and may take an ex- 
tremely erraticcourse. Theresult isthat noleakagearrangement, 
such as a point or number of points, is effective. This type of 
discharge is designated the B-spark. In either case, if a flash 
takes place at all it is sure to have rather serious resulte, and 
is not likely to be confined to the conductor provided for it, 
but will branch off in quite unexpected directions. Hence, the 
best thing to do is obviously to provide as many paths as 
possible, and Sir OLIVER recommends that a powder magazine 


should be completely surrounded by a metallic envelope. In 


the case of an ordinary building, however, it suffices to provide 
an invisible cage or framework of wires, descending vertically 
down its salient features, any metal being suitable. Even this 
precaution will not prevent a flash of type B, and it does not 
appear that there is any device in existence capable of doing so. 

A note of warning is sounded with regard to the fusing of 
“compo” pipes carrying gas. A small latoral fraction of a 
flash is able to ignite gasif there is a leak, and, forthis reason, 
careful watch should be kept for some time against the danger 
of fire after a building has been struck. Another interesting 
point is the fact that a lightning flash will sometimes prefer 
the hot column of smoke issuing from a tall chimney to the 
conductor provided. For this reason it is recommended that 
a circular band should surround the top of the shaft, and that 
four or more conductors should be raised above it in the form 
of a coronal, one or two conducting rods connecting the band 
to earth. Curiously enough, no cases of damage to modern 
steel frame structures have come under the notice of the Com- 
mittee, but it is obvious that the ordinary mode of protection 
of such buildings is not sufficient. In all cases the metal 
columns should be efficiently earthed, whereas they are usually 
supported on concrete foundations. 

The Lightning Research Committee upholds the recommen- 
dations of the Lightning Rod Conference regarding the fixing 
of conductors, with a few exceptions. For instance, they do 
not agree that oxidation of the points is to be guarded against, 
and they hold that iron is preferable to copper, the latter 
being considered positively objectionable owing to its high 
conductivity. It must not be forgotten, however, that owing 
to smoke and acid fumes in some localities iron would prove 
less suitable. Instead of making connection to earth by 
means of gas or water pipes or by a large metallic plate, as has 
been the custom hitherto, it is suggested that а tubular“ 
earth, consisting of a perforated steel spike, should be driven 
into moist ground, the conductor reaching to the bottom, 
and being packed with granulated charcoal (not cinders or 
coke). Among the additional suggestions by the Committee, 


advice is given to connect all large masses of metal within the 
building to earth. All roof metals, such as rain-water and 
ventilating pipes, cowls, &c., should also be earthed, and gas 
pipes should be kept as far away as possible from the positions 
occupied by lightning conductors, while, as an additional pre- 
caution, the service mains to the gas meter should be metalli- 
cally connected with house services leading from the meter. 

The Report itself 1s a valuable document, and reflects great 
credit upon the Committee, by whom it was drawn up, and 
none the less for the fact that it confirms the greater part of 
the recommendations made by Sir OLIVER LODGE years ago. 
Undoubtedly the subject is an important one, more especially 
as far as the colonies are concerned, where thunderstorms are 
very much more severe than in this country. It would have 
been interesting, however, if some investigations had been 
carried out with regard to the different forms which lightning 
takes. There is still much difference of opinion as to the 
authenticity of reports of globular lightuing, and some definite 
authoritative announcement would have been welcomed. Are 
these ‘“thunderbolts” optical illusions, are they merely 
spherical masses of molten metal fused by the discharge, or 
are they one of the things in heaven and earth not dreamt of 
in our philosophy ? 


TELEPHONE TRAFFIC. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers last week in 
connection with Mr. H. Laws Webb’s Paper on “ Telephone 
Traffic.” Mr. Alexander Siemens (President) occupied the 
chair. The Paper was published in abstract in our last issue. 


Mr. JOHN GAVEY (Engineer-in.Chief of the General Post Office) re- 
ferred to the relation which existed between a thoroughly well designed 
telephone system and the economy in capital and in working expenses 
that followed thereon. He traced the operating through for the case of & 
magneto exchange, and compared it with the operating on a central 
battery exchange. On the magneto board if the called subscriber did not 
answer, the operator went on with something else and rang again, and 
perhaps did it two or three times and wasted a lot of time because she had 
no other means of ascertaining when the subscribers were in connection 
except by listening to their talk. Then again many subscribers failed to 
ring off, and the operator had to come in and ascertain whether they had 
finished their talk, thus over & large number of conversations a great deal 
of time was wasted. On the other hand, with the automatic signalling, 
one of the supervisory lamps remained lighted as long as the wanted 
subscriber did not answer, and the operator gave a ring from time to time, 
but did not waste time going in on the line. Aguin, when the conversa- 
tion was finished the hanging up of the telephones lighted the two lamps, 
and that was an absolute order to disconnect. Unquestionably one 
operator with a properly-designed automatic system could work double 
the number of subscribers that she could on the magneto system. The 
cost of a section on a large multiple board, with 12,000 or 14,000 sub- 
scriber3 on it, might run to something like £1,000. If the design of the 
board admitted of one operator doing twice the work £1,000 was saved 
on every section. There was also the saving in the floor space and in 
the operating expenses. Even this was not the sole measure of economy. 
In a large exchange system like London from 20 to 25 per cent. of the 
total number of lines in use were devoted to junction purposes ; in other 
words, there was cne junction line for every four subscribers, and as the 
junction lines were much longer than the subscribers’ lines it was pro- 
bable that about 30 per cent. of the total mileage was devoted to junction 
purposes. Mr. Webb had shown in his Paper that the junction connection 
in a magneto system occupied 79°55 seconde, as against 38:07 seconds on 
a relay system. Тһе зц! was that it was possible to save 80 or 40 per 
cent. of the capital invested in junction lines, representing 15 per cent, 
on the total capital expenditure. . 

Mr. W. W. COOK (Assistant Engineer-in- Chief of the National Telephone 
Co.) said that a casual reader of the Paper might imagine that the intro. 
duction of the supervisory signals was in some way the result of the 
introduction of lamp signals. It was quite true that the double super- 
visory system came after the introduction of lamp signals, but he sub- 
mitted that there was no necessary connection between the two. It could 
have been attained without the use of the lamp signals. He did not wish 
to minimise the importance of lamp signals. They enabled the operator 
to have a continuous knowledge of what was going on on the circuit, 
whereas an indicator only showed that certain acts had been done. But 
this continuous knowledge was not the whole seeret of the effectiveness of 
the modern supervisory signals. The operator wanted to know indepen- 
dently and сопы! what was happening on each- side ef her cord 
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circuit, and this was only attained by the common battery system. The 
weakness of the ring-off indicator was not, as might be imagined from 
the Paper, due to the fact that it did not work satisfactorily. It had been 
and still was a very reliable piece of apparatus, but it had three weak- 
nesses. The first and the most important was that it had to be worked 
by the subscriber, who had to perform a deliberate action that had no 
necessary connection with what he was attempting to do. The second 
was that it did not give continuous supervision, and thirdly, it did not 
give independent knowledge to the operator of what was goingon. A 
great many attempts had been made to obviate these disadvantages, but 
all systems retained one cr other of them and it was not until the com- 
mon battery was evolved that the supervision was entirely satisfactory. 
The real aim of the supervisory signals was to enable the operator to 
supervise without listening in at all, and a system was good or bad accord- 
ing to how far that was effected. He had some New York figures that 
Mr. Webb might have very well included in the Paper showing the time 
occupied in listening in on the circuit on the magneto system in both 
local and junction calls. The operator had to come into circuit on 
an average five and a-half times, and the time occupied for a local 
call was 14 seconds and in the case of a junction call 16 seconds. 
With the introduction of the common battery system this listening in 
disappeared entirely and, what was more, the integrity of the con- 
nection was preserved. Claims were often made for systems that an 
operator could not possibly listen in. This could not be taken 
for granted, but the means to listen in were at the expense of good 
service; the operator must listen in unless the signals told her 
exactly what was happening without doing so, and if she was not provided 
with proper means of knowing this she would find other means. The 
only possible uncertainty with the present supervisory signals was when 
the calling signal was alight, whether that meant that the subscriber had 
not replied or whether he had replied and gone away, but in practice the 
operator had no difficulty in distinguishing between the two. If they 
wanted to make a theoretical test, another lamp could be added which 
could only come into circuit after the subscriber had answered. 

The PRESIDENT (Mr. Siemens): You said that the operator had to 
listen in five and a-half times ? 

Mr. COOK: That was during the course of one connection. 

Mr. J. E. KINGSBURY (Manager of the Western Electric Co.) esti- 
mated that in the ordinary way of counting messages there must be about 
five million meesages in the United Kingdom sent by telephone daiiy. 
The point of economy already referred to by Mr. Gavey might be 
emphasised in regard to the switchboard, by stating that, except the line 
circuit, everything in the switchboard depended upon the traffic. The 
only fixed item was the material connected to one line, which must be 
there whether the traffic was large or small. If the traftic was large or 
ill-regulated, the switchboard must be more costly than necessary. There 
were one or two points with regard to the evolution of the switchboard 
that he would like to make one or two remarks upon. Mr. Webb had 
laid stress upon the value of the answering jack being adjacent to the 
lamp signal. This unquestionably was of enormous advantage, but he 
would like at the same time to point out that it was not a modern dis- 
covery. Before any of the types illustrated in the Paper existed, it was 
not unusual to place the jack quite close to the indicator. This was only 
месе because the cords would have interfered with the working of the 
indicator. 

Mr. S. J. GODDARD (Assistant General Manager of the National Tele- 
phone Co.) said Mr. Webb had not told them so much about traffic as he 
could have done, and not as much as they wished he had done. He 
would suggest four points to which special attention should be directed 
in the study of traffic in its ever-varying phases. First, the number of 
calis made by the individual subscriber. Unless this information was 
available, and accurately, it was impossible to distribute the work 
amongst the operators as it should be distributed so as to keep them all 
busy at the busiest time, and to prevent any operator being overloaded 
at any other time. Second, the variation of traftic during the busy hours 
of the day. It was only by studying this that it was possible to have an 
adequate operating staff when the traffic demanded it. Third, the state 
of the junction traffic. It was of the utmost importance that there 
should always be a supply of junctions available for all emergencies, 
and unless they were constantly studying the way the junction traffic 
flowed they might be landed at some time in the position of having a lot 
of traffic but not having the means to carry it. It was necessary always 
to have an intelligent anticipation of what the traffic would be at some 
future time, not too distant, so that it was possible to cope with it. 
Fourth, the methods of dealing w.th the calls by the operators and the 
subscribers. It was only by constantly observing the operators’ methods 
that it was possible to correct their faults and get them into the best 
methods of bandling the traffic, and consequently to induce subscribers 
to comply with rules, which they did not always do, and to use their 
telephones and their voices and their language in a way that did not 
break down the operator. Another point was this: It was possible to 
count trucks as they passed along a railway, but counting cails going 
over & telephone system from day to day was very much apt to dislocate 
и. The National Telephone Co. passed over its London system half-a- 
million calls daily, so that, before the trafic engineer could study his 
traffic. he had first to study the means by which he should arrive at the 
factors upon which he was going to base his conclusions. 

Mr. D. H. KENNEDY (Chief Engineer of the Westera Telephene Ex. 
change! said that he had taken a larg? number of observations with a 
stop-wateh and found that it was possible to complete the operation 
marked A in Мг. Webb's diagrams—i.c., observing the lamp, plugging 
in and replying to the subscriber—in one second as a minimum. 
At the western exchange of the Post Oftice the three panels looked 
after by one operator each contained 60 calling lamps. and the operator 
bad to deal with 178 subscribers. In the Pcst-Onice system a super- 


visory or pilot lamp was provided for each 60 subscribers. In the 
course of his experiments it was necessary to put out of use the pilot 
lamps, and he found that this immediately caused a slowing of the 
operation, and instead of one second it took 1-9 second. Further, the 
subscribers on the panel on the right hand could be dealt with (by a 
right-handed operator) more quickly than those in the centre or left. He 
next replaced the stop-watch method of timing by a Wheatstone tele. 
graph receiver connected to the centre panel of 60 subscribers in such a 
way that, when the subscriber called, the current passed through the 
Wheatstone, which immediately began to mark. The slip ran out at 14 in. 
per second, and by measuring the time during which the ink wheel had 
been down, it was easy to measure to tenths of a second. Subsequently he 
applied the arrangement to an ordinary operator who was unaware that she 
was being tested, and on a record of 30 consecutive calls the average was two 
seconds. Upon a board in the North of England, where they had an old system 
of jacks in one place and indicators in another, he had made a large 
number of tests and found out that the absolute minimum in which the 
operator could reply was never less than two seconds. In endeavouring 
to get the minimum he arranged for a number of junction calls to be got 
through with everybody on the qui vive, and it was found possible to get 
& junction call from the instant the subscriber lifted the receiver, 
through the junction, to the instant the subscriber answered, in 7} seconds. 
It would perhaps be more clearly realised what that meant when he stated 
that it involved altogether the engagement of four individuals in no less 
than 16 mental operations. Mr. Webb had divided the history of tele- 
phone development into periods, one of 16 years which was practicall 
the magneto period and another of eight years which might be called 
the relay period. This division involved more, he thought, than was 
shown in the Paper. He thought it might be said that it was a division 
between a period of 16 years in which English telephone engineers took a 
fair share in the development, and a later period of eight years when the 
development had been almost entirely due to inventive genius in America. 
In the matter of cable design English engineers had held their own. 
In the matter of the designing of telephone apparatus they had fallen 
sadly into arrears, and it was not because they were not there at 
the beginning of the problem. For over 20 years the Post Office 
had had a system which contained within it many of the attributes 
of the common battery system, including automatic calling and 
clearing. Telephonic development in America had taken place under 
the stress and strain of competition ; here what development had taken 
place was under a monopoly. He suggested that the telephonic powers 
of this country should devise some system which would introduce for all 
telephone people in England that inducement and incentive which 
appeared under competitive conditions in America. 

Mr. FRANK GILL (Engineer-in-Chief of the National Telephone Co.) 
said the figures in the Paper with regard to New York showed an exceed- 
ingly high standard of service. New York was well known as the Mecca 
of telephone men. The service was exceedingly good there, the engineer- 
ing and other methods were all models, and the New York men were an 
exceptionally able lot. He would claim one point for this country—viz., 
that positive disconnecting signals at the incoming end of the junction 
were in use here in 1892, a good deal before the lamp signal. One point 
not mentioned in the Paper was theconnection between rates and traffic. 
He believed that the New York magneto system was very largely on the 
flat rate. The study of traffic had demonstrated quite clearly that 
the ordinary method of charging for telephone service on a flat rate 
was hopelessly wrong. Every call that a subscriber called had a very 
real effect upon the complexity of the apparatus, the junction plant, and 
the methods employed. It was found that when a subscriber paid a fixed 
sum and could send as many messages as he liked, he sent undoubtedly 
many messages that were unnece These messages brought in au 
additional cost on the whole system, and the plant was more costly than 
it ought to be and the rates were necessarily higher than they ought to 
be. Then they had the case which Mr. Webb had referred to as the bug- 
bear of telephone working—viz., engaged or busy lines. In New York 
the percentage of busy lines had fallen from 23 to 12} per cent. This 
was a good deal due to the relay apparatus and the double supervision, 
and to some considerable extent it was due to the fact that people did not 
use the telephone unless they wanted to. In London this figure was 
22 percent. Again, the average calls per subscriber in New York were 
nine per day and in London they were 113. "Thus the London lines were 
loaded roughly at 25 per cent. more than the New York lines. Tha plant 
had got to carry that extra load, and to that extent was & more 
expensive plant than it ought to be. If that were remedied, obviously, 
as Mr. Gavey had pointed out, the capital cost of the exchange would be 
reduced, and with the capital cost the annual cost, which was the only 
criterion. If that 25 per cent. came off, the annual cost of working an 
exchange would be roughly 12 per cent. lower than at present and, 
in addition, there would be a very large reduction in the cost of the 
junction plant. The cure for that was a measured service, a service by 
which the subscriber wa: charged for that which he sent. He did not tbink 
that sufficient stress had been laid, in the Paper, upon the organisa- 
tion necessary to deal with tratlic. If they put in the same system as at 
New York they would not get the same results unless they did something 
more. Great attention must be paid to minute details, He had obtained 
some results which he would like to give, but he did not put them up 
against New York because the conditions were so entirely different. One 
case was at Nottingham, where the call to answer occupied 4'4 seconds, 
against New York's 3"6seconds, At Hull, which was another relay system, it 
was 4seconds, The operation O to D given in Mr. Webb's diagrams took 
at New York 30:3 seconds, but at Nottingham it took 22 seconds. It was 
possible that the subscriber in Nottingham answered a little more quickly. 
At Hull it was 20°5 seconds. As regards disconnecting, the time at 
Nottingham was 4-7 seconds. and at Hull 3:8 seconds. These were not 
isolated tests (which were not of the least use), but were the result of a 
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very large number of tests. The diagram below showed other results; it 
gave the percentage of calls answered in a given time. At the bottom 
there were the seconds which were observed between the time tbe sub- 
scriber called and the time the operator replied. On the left was the per. 
centage of calls which were answered within the time. Curve A and 
curve C were for exactly the ваше excbange, which happened to be a 
magneto exchange. In curve A the average time was 7'4 seconds, but 
they did a little organising (by interchanging a man), and the new man 
produced curve C with the same apparatus—viz., 3:5 seconds. This was 
not only very much better than A, but was a very respectable curve 
indeed. Curve B was for a standard relay equipment, which was also 


good. Curve D, another relay equipment, was not what they called stan- 
dard, but it gave double supervision and was a very fair type of board. 
The average time taken over a large number of tests was 2:7 seconds, and 
roughly 90 per cent. of the calls were answered below 5 seconds, and 60 per 
cent. were answered in a good deal less than 24 seconds. 

Mr. WEBB, in reply, said he was glad no one had seriously quarrelled 
with the Paper. He took the figures from New York because it was the 
only large system that he was familiar with where there had been at one 
time a uniform magneto system, and where there was now a uniform 
relay system. It was not with the intention of parading the efficiency or 
smartoess of New York, and he was glad to have a confirmation of his 
figures from Mr. Kennedy and Mr. Gill. The discussion in general had 
borne out what was the real object of the paper—viz., to give an oppor- 
tunity for the discussion of this interesting subject on the part of tele. 
phone men. 

A vote of thanks was then passed to Mr. Webb, and the diecussion 
terminated. 


IDLE CURRENT AMMETER. 


Instead of the phase difference between current and pressure in 
an alternating-current system being determined by means of a 
power-factor indicator, it can obviously be computed by measuring 
the wattless, or idle, current in the system, and the power-factor is 
unity when the out-of-phase current is zero. An instrument to 
measure directly the wattless, or idle, current in an alternating 
system has been put on the market by Messrs. Ferranti Limited, of 
Hollinwood, Lancashire. It measures VC sin $, where V s virtual 
volts between phases, C «virtual current in one phase and ф -the 
angle of lag. At any given normal voltage, therefore, it can be 
calibrated in terms of C sin G- i.“, in terms of the idle current in 
the circuit. A power-factor indicator only measures a ratio, so that 
there is no controlling force on the moving part. It simply takes 
up a position where the two magnetic forces acting on it equalise 
one another. The idle current ammeter has & controlling spring, 
and is for this reason quite definite in its indications. The internal 
construction of this new instrument is the same as that of Ferranti's 
wattmeter, which in turn is similar in construction to the firm's 
ordinary house-service A.C. meter.* The instruments are of the 
induction pattern, the only moving portion being a light aluminium 
disc. 

Fig. 1 shows the connections for a wattmeter on a three-phase 
balanced circuit, while Fig. 2 shows the instrument connected up as 
an idle current ammeter. In this case the current coil is connected 
in series with one phase and the potential coil is connected across 
the tworemaining phases. By this arrangement the currents flowing 
in the current and potential coils respectively are displaced in phase 
by 90 deg. The instrument now reads idle current. Itiscalibrated 
with a centre zero, and indicates whether the current is leading or 
lagging. 

Instruments are also supplied whose object is to combine an 
idle current ammeter with a wattmeter, in which case the diagram 

* A full description of this meter appeared in The Electrician, 
Vol. LII., p. 422. 


of connections is as shown in Fig. 4. In this diagram the potential 
transformers have been omitted for the sake of clearness. There is 
a double throw-over switch, and when this is connected to the one 
set of contacts the instrument is connected as a wattmeter, and 
when the switch is thrown over to the other set the instrument 
is connected as an idle current ammeter. The switch usually 
employed is of a spring-key pattern, the instrument being normally 
connected up as a wattmeter. If the attendant desires to ascer- 
tain the idle current flowing in the circuit, he simply presses the 
key. This combined instrument is provided with two scales, one 
marked leading and lagging, and calibrated in amperes, which is 
the idle current ammeter scale, the other one, the wattmeter scale, 
being calibrated in kilowatts. Fig. 8 shows the combined instru- 
ment complete with current and potential transformets for a balanced 
three-wire circuit. It will be noticed that the potential transformers 
are connected up in such a way that when the instrument is 
employed as a wattmeter the potential supply is in phase with the 
current in the current coil, and when the instrument is used as an 
idle current ammeter, the potential supply is at right angles to the 
current in the current coil. 


Fia, 1, 


Fia, 2, 


Fio. 4. 


These instruments are dead-beat and provided with a scale 115 in. 
long, the divisions of which are equal throughout. Messrs. 
Ferranti Limited are issuing a pamphlet on these idle current 
meters, from which other particulars as to weight, dimensions, &c., 
inay be obtained. 


BRIGHTON TELEPHONE INQUIRY. 


An inquiry zvas held on Thursday and Friday last into the appli- 
cation of Brighton Town Council to borrow (among other sums) 
£11,617 for the extension of the municipal telephone system. 

The Town CLesx (Mr. Hugo Talbot) gave particulars of the area, 
population and ratable value. 

he Inspector (Mr. H. Ross Hooper, M.Inst.C.E.): What are your 
outsanding loans under the various Aots giving in all the total indebtedness 
of the borough ? 11 

The Town CLERK: Under the Public Health and Sanitary Acts, 
£484,601, including £8,185 sanctioned, but not borrowed; under the 
Housing of the Working Classes Act £199,726, 11s. 4d., and the loans sanc- 
tioned, but not borrowed, £43,745 ; for electric lighting £469 462, 14s. 3d. ; 
and for telephones £44,540. 118. 9d., and loans sanctioned but not borrowed 
£4,666, making the total debt under all Acts £1,190,146. 8s. 4d. The 
period for repayment asked for the present loan was 25 years. 

The IN sp EC TOR: That is beyond the limits of your licence, is it not ?—Yes, 

The Inspector asked if there was any opposition. 

Mr. ELV Ross said he opposed on behalf of Dr. J. Edmunds and other 
ratepavers representing an aggregate ratable value of over £100,000. 

Mr. J. F. Buacker asked that the total of subscribers of the stations on 
the Corporation system might be given, and aleo the total number used by 
the Corporation in its various offices. 

The IxsPEcro& promised that the information should be given. 
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The Town CLrnk pointed out that authority had been obtained to 
borrow £46,666 for the telephone undertaking, and the capital expended 
up to March 81 was £49,753. 7s. 9d., including £2,867. 19s. 9d. detention 
money on contracts not yet paid and £1,562. Is. 11d. in respect of 
stores purchased and not yet used. The loan now asked for included 
£5,179. 18s. 10d. spent in excess of estimates. The number of completed 
lines was 1,725, and there were 1,829 spare lines constructed. 600 were 
in the original estimate, and 729 additional had been provided for future 
requirements. There was no doubt that the work not carried out in 
respect of the construction of ducts and cables for Hove was required for 
the system, and to enable the Corporation to efficiently serve the antici- 
pated subscribers, it was a necessary development and extension of the 
soheme they were carrying out under the Postmaster-(seneral’s licence. 
The loan for the works in Hove had been sanctioned, and Hove Corpora- 
Моп had sanctioned the works. 

The Inarecton: The original scheme provided for 2,080 subscribers. 
There is no intention, I believe, to increase the capacity of the switch- 
board under the present application ?—No. 

So we havo the two loans—the one originally sanctioned (£46,666) plus 
amount of present application (£11,617) for 2,080 subscribers. Whatever 
extensions you have beyond the actual number of subscribers cannot 
exceed the capacity of the switchboard ? 

Mr. А. R. Bennerr said that was soarcely the case. 
extensions. | 

The Ixar xerox asked what alterations or additions had been made to 
the original scheme, and what the present scheme provided for. 

Mr. Bennett said the only difference he could call to mind was that 
inetead of opening a switch room at Rottingdean they had opened one 
at Portslade. The present scheme provided altogether for 2,318 sub- 
scribers, an increase of 230 over the original scheme. 

In reply to the Inspector Mr. Tarnor agreed that the total liabilities 
of the Corporation for the work were £62,133, without taking into con- 
sideration costs that might be incurred. ' 

Mr. Bennett said the spare lines provided amounted to 1,329, and they 
were going to add 312 spares in one direction and 312 in another and a 
small cable of 120 to meet anticipated orders. 

Mr. H. J. VxennaLL, who claimed to give evidence as а ratepayer and a 
telephone user, said he considered competition was absolutely essential 
for the protection of subscribers, and he would rather subscribe to the two 
systema now than go back to the conditions which prevailed when there 
was only one system in the borough. Since the competition the number 
of subscribers and telephone users had increased enormously. As a rate- 
payer he held there must be under no circumstances any charge upon the 
rates; the Corporation system must, in fact, be self-supporting. It was, 
however, the duty of municipalities to enter into competition, provided 
their undertakings were made self-supporting. The agreement under 
which the Post Office was to take over the telephone undertakings must 
have a material bearing upon the whole question as to the future of tele- 
Laos but he did not consider, because of that, that the Corporation 
were bound immediately to stay their hande and to starve the telephone 
system. If the necessary extensions were not made, for which the loan 
now asked for was required, subscribers to the Corporation system would 
be at a disadvantage. 

Ald. Canvey said the loan was absolutely essential if proper facilities 
were to be afforded. Brighton Corporation made the best arrangement 
they could with Hove Corporation. The National Telephone Co. had 
similar terms, but paid a higher rental. There were at present subscribers 
in Hove waiting to come on. They had it on good authority that the 
Post (Office would not take over inefficient parts. They were substantially 
россию in Brighton: the Corporation had the und irground system, 

t the company's aystem was overhead. 

The Ixsrkcron : At the start of the telephone undertaking was any 
questiog raised as to what the ultimate cost would be in which the Cor- 
poration were hkely to be involved? Was it understood that the total 
expenditure „ was sufficient to provide the Brighton tele. 
phonic area, embodying all the outside places, with sufticient telephone 
Em and that the amount then proposed was to bo regarded 
as tinal ` 

Ald Carnes : Certainly not. It was clear that the system was one 
which would necessarily require an increasing capital. The system was 
far more suocessful than anticipated. They quite appreciated when in. 
stalling the system that they would have to supply subscribers extending 
over an area of 100 sq. miles. He admitted they ought to have had 
more spares. 

The Issvreron: Have the Committee considered what is to be the 
ultimate capital cost to the Corporation ? ` 

Ald. Cr: No; not the ultimate cost. We have gone from £46.000 
b £603,000: but we have iot value for it. 

The INxrg res : Has there ever been any estimate formed as to what 
the ultimate expenditure must be — £103,000, £150,000 or £200,000— 
before it will be a self supporting scheme It is self-supporting at the 
present tie. The agreement with the Post ONee has entirely modified 
the whole tung Undosbtediy in 1911 we shall come to an azreement 
w work with the Poss Өлге, In future there wil not be any ‘arze 
amount of cap::al required. for telephones. 1 do net think the expendi. 
tute ell ever be ДД to zo above ttot ced, but this all depends on the 
arrangements we wake wih the National Co and the Post Otw. Tre 
С rparahoa were bound fo spend thc КЇЇ ӨӨН now asked tor if the under. 
Vcg was een. He айл ис АЛАИ the eouneii had : seli te mor 
pow ide Hove ducts cold net be soid. But they could sell the richt to 
әсі со, acd tbat was a valnatoe nett they had the exeiusive тым 
ot uiua deme usi. for DO wears 

Tae iN otros Eon divoar undentakie т axs on fer that tune. 

А.М Non Wr veni u gong on fer that ume if we wish 


There were some 


it. He was fully aware that of the 2,818 lines mentioned by Mr. Bennett 
about 25 per cent. consisted of extensions and private lines. 

Asked by Mr. Rons if it was fair to attempt to show that the committee 
had carried out the original estimate when some of the lines they had 
run were only short extensions costing about £5 eacb, and the estimate 
was for some 2,000 lines costing £18s. 10s. each, Ald. Carden said the 
Council did not adopt the report to which Mr. Robb was referring. He 
thought the cost of the direct lines, when they credited the spares, worked 
out at something like £23 or £24. The telephone undertaking was the 
most successful business they had ever taken up. 

Mr. RonB: The accounts published yesterday show what you call a 
profit, but what the accountant terms an ''unappropriated balance" 
of some £4,000, from which no depreciation has been written off. 

Ald. CARDEN : £1,374 has been written off as sinking fund. 

Mr. Ross: Do you seriously suggest the sinking fund is a substitute 
for a depreciation fund ?—It undoubtedly is. He considered that, in the 
telephone undertaking, the sinking fund did away with the necessity for 
24 per cent. for depreciation, but they intended, in due time, to put aside 
the 24 per cent. as well. 

Mr. Ross referred to the reply of the Postmaster-General to the 
representations of those Corporations possessing telephone undertakings 
and asked for ite production, so that it might be put in, but Ald. Carden 
urged that it did not affect Brighton Corporation, and he saw no reason 
why it should be put in. It was a letter to Glasgow Corporation entirely 
relating to their undertaking. 

Mr. Ron» again referred to the estimate in which direct exchange lines 
were estimated at £18. 10s. 

Ald. Carpen said this estimate was superseded by another one. Many of 
the extensions they had made had cost as much as a direct exchange line. 


Mr. Ross asked how it was that more than 50 per cent. of the rentals 
were outstanding, although they were payable in advance under the terms 
of the agreement ? 

Mr. Warrs: Do you consider it just to the ratepayers of Brighton that 
inhabitants of Shoreham, Steyning, Burgess Hill and other places served 
by the Corporation should enjoy the telephone at the expense of Brighton 
ratepayers ` 

d. Слврем said it would be distinctly unfair if the cost fell upon the 
аала But the essence of the whole thing was that if there was 
any loss it fell upon the telephone users, whose rentals would be raised. 

Replying to Mr. Blacker, Ald. Слвреч said previous to the establishment 
of the Corporation system the Corporation had paid the National Co. 
some £400 or £500 for telephone service for Corporation purposes, and 
now they were getting the service for very much less money. 

Mr. BLackkR said the point for consideration was what advantages the 
general body of ratepayers received. 

Replyiog to further questions and observations, Ald. Canpen said: 
Theirs was an underground system, with lead.covered cables enclosed in 
earthenware ducis, and it would all be paid for in 25 years, and they 
could not say that the plant would be worth nothing at the end of that 
period. It would be in good condition in 100 years’ time. All those lines 
would be assets in 25 years’ time. The Postmaster-General estimated 
the life of underground telephone plant at 36 years. He was confident 
that in 25 years' time their plant would be worth something like £20,000. 

The Corporation's Consulting Engineer (Mr. A. R. BENNETT) said that 
in his view the Brighton Corporation system was the best in the kingdom, 
without exception, whether regarded from the points of view of clearness 
of speaking, silence on the lines, privacy of conversation, or continuity of 
service. It combiued all the good features of telephony and avoided the 
evils, and was tbe most modern product of the telephone engineer's skill. 
Às to the cost of the Brighton scheme, the total was £52,811, which was 
what he considered the ultimate cost of the installation under the two 
loans. He contended that it was necessary to take credit for the large 
number of extra spare wires which the policy of the Telephone committee 
had caused to be laid (729), which he valued at £5,832. That would 
reduce the actual cost of the installation to £46,979, 5s. At present there 
were 1,827 instruments in use, including 136 inside extensions. He esti- 
mated the cost of direct lines roughly at about £20 each, and reckoned the 
average cost of inside extensions at about £5. He calculated that they 
had the equivalent of 1,725 direct lines. They were not all direct lines to 
the exchange, but they were the equivalent in cost. They had 355 lines 
to be completed, and they had enough unspent money and stores in hand 
to complete those, which would give them a 2,030 line exchange and 700 
odd spare wires that were not originally contemplated. 

The Ixzrrcron : Have you formed in your mind any ides as to what the 
capital expenditure has got to be in Brighton in the ordinary course of 
events It must necessarily be considerable. In the course of years I 
should exrect £1°0.000 to be reached. It was, of course, a proper thing 
to provide a certain reserve fund, which would be ready in case of any 
drastic chanze. It was quite possible to buiid up a reserve without call- 
ing it a depreciation fund, because that fund was answered for in the 
sinking fund. A reserve could be built up out of surpluses. and as a pra- 
dent man he would recommend, and had recommended, that such a fund 
be formed, 

In ercs:-examination by Mr. Eivx. Renn, Mr. Веххетт said that all 
the spare wires were not equipped with instruments. and if all the spares 
were brought into use it would be necessary to make application for a 
further loan. It rested with the Telephone committee when such appli- 
cation should be made He Mr. Bennett! declared that the whole system 
at Brichton was working most satisfactorily. and expressed his belief that 
the Corporation would vet good value in the shape of revenue from sub- 
riders for the money they proposed to spend in Hove. 

The Frzineer and Manager of the Corporation. telep'ione department 
(Mr. D J Barnes’ algo gave evidence. He said they started with 12 
subseriders in October, Lvs. In November there were 205. in December 
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480, in January (1904) 580, and in March 800. He had not compared the 
working expenses of those six months with those of the year ending 
March 31, 1906. 

The INsPECTOR asked if he was able to compare the results of the work- 
ing expenses per line, whether the renewals were costing more one month 
than another, and if separate particulars as to the operating and 
management expenses could be produced. 

Mr. Barnes said they had а return, but it was not diagrammatic. There 
were 40 direct exchanges and 33 exchange extensions in use at the various 
offices of the Corporation. These telephones were charged at tariff rates. 
The charge per station for those was £11. 10s., and the Corporation were 
charged the same amount as private consumers. 

Mr. Buacxker asked if it was true that to Fulking Grange, used by the 
Sanitary committee, the rate was £85. 11s., and to the Dyke Hotel, 4 mile 
further on, the charge was £16. 10s. ? 

Mr. Barnes said the line to Fulking went direct from Brighton, and 
the other to the Dyke through the Portslade exchange. 

Mr. Watts: What is the number of subscribers at Steyning ?— Three. 

What is the cost per line ?—I have not got the figures. It was some- 
thing between £200 and £500. There were now altogether 1,864 instru- 
ments. Of public telephones there were in Brighton and Hove 81, 
Burgess Hill five, Portslade five, Shoreham two, Steyning two, and Harst- 
pierpoint one. 

The Inspector: You have three lines to Steyning. Are two of them 
public telephones ?— Les. 

Whal is the name of the other subscriber ?— Johnson Bros. 

Mr. CoLLINVs: Johnson Bros." is Mr. Blaker, a member of the Cor- 
poration. 

Mr. BLAcxRR asked the Inspector to note that the Dyke Hotel was owned 
by members of the Corporation, and that the only subscriber at Steyning 
was a member of the Corporation. 

The INsPECTOR (to Mr. Barnes): Would you, on your own initiative, 
run a line to Steyning for one subscriber? I am asking the question 
seriously, and quite outside any question as to members of the Corpora- 
tion being connected with any undertaking, Having regard to the 
expenditure of money and the great increase over the original estimate, 
would you, on aot own initiative, have taken a line to Steyning for one 
subscriber ?—There аге the call offices. 

The Town Crerk said the Steyning exchange was included in the 
original estimate. 

Mr. Barnes said there were eight subscribers at Hurstpierpoint. The 
average number of calls a subscriber made per day was 5°76. Orders 
were being received at present at the rate of about 10 connections per week. 

The Inspector: Are the National Co.’s lines running to all the places 
where you have branch exchanges ?—Yes. 

Mr. Buacker: Considering there are 10 orders per week, how many can- 
vassers are there and at what cost are these 10 orders secured ?- Three 
canvassers, one at 358., and the others are paid 103. a week retaining fee 
and 10 per cent. commission. 

The INsPkcTOn: Are they charged to capital or revenue ?— The can. 
vassing expenses had been charged to revenue from April 1, 1905. 

The Borove Accountant (Mr. H. M. Stevene) said the figures in the 
statement of the telephone undertakiog, which had just been published, 
pea correctly the position of affairs. The questiou of a depreciation 

und had been much debated. There was a general consensus of opinion 
among competent authorities that where municipalities were paying for 
the debt of any undertaking during the life period of the works and the 
plant, were maintaining these works and the plant in a state of complete 
efficiency out of revenue and were carrying a reserve and holdiog a reserve 
after paying working expenses and sinking fund and interest— where this 
was being done there was no moral obligation, and certainly no legal 
obligatior, upon them to do anything more. The reserve fund would meet 
any unforeseen charges. 

Questions were asked as to charging management expenses to capital, 
and the IxerECTOR pointed out that if they were charged during ccnstruc- 
tion, construction was supposed to cease when they commenced operating. 
and everything should then be charged to revenue. 

The Inspector suggested that if the charges for working expenses of the 
staff between Oct. 1903, and March 1904, had been directly allocated to 
working expenses instead of being charged to capital, the expenses would 
have been much greater than they appeared to be, and the probability 
was there would have been at the end of this year nothing to carry forward ? 

The Borovan Accountant: No. 

The Towx CLERE: In your opinion is there any distinction between an 
undertaking limited to 25 years and the undertaking for which there 
PAS no limit ?—I cannot see any distinction if the loan is paid off in 

years. 

Councillor Lintott, chairman of the Telephone committee, was called by 
the Inspector and asked whether there was an agreement between Brighton 
Corporation and the National Telephone Co. or direct opposition one with 
the other at the present time? 

Мг. Lixrorr: Direct opposition. The Telephone committee looked at 
the agreement with the Post Office as favourable to them. He thought that 
whatever was granted to the National Company might possibly be granted 
to the Corporation. The committee at present had not considered any 
definite policy. It would all depend upon what arrangements they were 
able to make with the Post Office authorities. Their present policy would 
be tu extend as the necessity arose. There would not be any further 
expenditure in anticipation of the sanction of a Joan. 

At this point the Mayor said it was true that he was interested in the 
firm of Johnson Bros., of Steyning, but he had absolutely nothing what- 
ever to do with the telephone being taken to Steyning. In conjunction 
with other outside places it went to Steyning, and in the course of can- 


vassing he was asked if he would take a telephone there, as he had d 
in Brighton. That was all, ens 


Mr. Ronn (to Councillor Lintott): Do you agree with Ald. Carden that 
this is the most successful undertaking the Council have in hand ?— 


Most oertainly. 


For the opposition, Mr. Ronn called Mr. W. D. Cooke, who said that 
he had been canvassing the town to get signatures against the application. 
He handed to the Inspector a petition containing the signatures of 2,927 


persons, with a ratable value of £108,912. 


Mr. HL BERT said steps had been taken to ascertain the feelings of the 
ratepayers with regard to that particular application. Of 600 replies 585 
were against, eight in favour, five uncertain, and two answers were not 
given. He contended that a municipality should conduct its affairs and 
produce its balance-sheets in the same way as a private undertaking. He 
admitted the circular had been sent to 4,000 ratepayers, and only 600 
replies were received, and that the telephone undertaking was not speci- 
fically mentioned in the circular, which alluded to all the enterprises 
undertaken by the Corporation. 

Mr. H. Laws WERRB, consulting telephone engineer, in answer to Mr. Ross, 
said the Glasgow estimates, among other defects, did not, in his opinion, 
make sufficient allowance for spares. The experience of municipalities, 
he declared, had been that their telephone systems in practive cost 
a great deal more than the estimates, and he had never seen a muni. 
cipal telephone scheme carried out within the estimates. Speaking 
generally of municipal systems from the point of view of telephone 
engineering he considered they were in arrear of standard tele- 
phonic practice as regarded the most essential feature of the plant. 
He alleged that the reports and estimates submitted prior to the com- 
mencement of a system of that sort did not give non-technical councillors 
any idea of the ultimate amount of capital expenditure that would be 
involved, and declared that he had never met with such practice except 
in English municipal telephone concerns. А most important point for 
consideration in mapping out a telephone scheme for а large town like 
Brighton was the possibility of future development, and he thought that 
in the cases under notice sufficient attention had not been paid to it. The 
existence of active competition should also be a strong factor in the calcu- 
lation. With proper management a development of over 10 per cent. 
might be obtained, and in America at present many engineers were basing 
their development studies on an estimate of 15 per cent. He thought 
in the case of Brighton that if the requirements of the business had 
been properly understood and ascertained it would hardly have been 
entered into with so little apparent consideration as seeméd to have been 
given to the scheme. Before money was spent on developing the scheme 
he thonght they should modernise the existing plant. It was folly to go 
on extending on obsolete lines. From what he had heard of the Brighton 
system he considered it did not conform to the terms of the Post Office 
agreement. The common battery system was perhaps the best, and 
certainly the one most used. The Brighton system was not comparable 
with the common battery system in any way. He did not consider the 
Brighton switchboard suitable for the work of a large and busy exchange, and 
he could not imagioe an experienced telephone engineer fitting up such a 
switchboard. It might give ratisfaction to a small number of subscribers, 
but in large exchanges the equipment of the Brighton exchange would 
be considered absurd. It was not suitable for dealing with the heavy work 
of a large city. With regard to Mr. Bennett's remarks about the length 
of life of telephone plant, he did not think Mr. Bennett had put the 
Postmaster-Geveral's opinion quite fairly, because the system to which 
the Postmaster-General referred was one with which the municipal systems 
were not in any way comparable. There was no comparison between the 
plant of the London system and the plant of English municipalities. He 
did not consider that 24 per cent. was arg hovel like enough to allow for 
depreciation in such plant as that of Brighton. Even with modern plant 
it was the conservative practice to allow 74 per cént. for depreciation. 
Broadly speaking, that was the usual practice. As to the approval of 
municipal plant by the Post Office, he should think it was a negative 
approval. If the Brighton telephone business was to be developed to the 
full extent it would require a good deal more than £150,000 spent on it 
during the next 10 years. 

In cross-examination by the Town Clerk, Mr. WxBB said be was a 
salaried officer of the National Telephone Co., and had attended the 
telephone inquiries at Glasgow, Hall and Portsmouth. At Hull he 
criticised Mr. Bennett’s estimates much as he had done that afternoon, 
and it was correct that he was with Mr. Robb in that inquiry. 

The Town Скак: Yet the loan was granted ?— Yes. 

Mr. Ronn then addressed the Inspector. He strongly animadverted 
upon the policy of the Corporation. He characterised the telephone 
estimates as superficial and delusive, and commented upon the lack of 
conception of the ultimate trend and development of the business. He 
hoped the Corporation would take the telephone agreement into serious 
consideration and shape their course accordingly. In 1911 they could 
offer themselves as a competitor with the National Co. to the Post 
Office for the purchaee of their undertaking, but if they continued 
their enterprise until 1926 they limited the choice of the Postmaster- 
General in 1911 to the National Co. and deprived themselves of 
the opportunity of selling that they then would have. The argu- 
ment that they must go on and expend more money in order to try 
to make their business a success was a gambler’s argument. He 
questioned the reality of the alleged profit on the past year’s working. 
If proper expenses had been charged and depreciation allowed, they 
would have had to pay several thousands of pounds. He asserted that 
sufficient spares had not been provided, and that the scheme had not been 
proceeded with on systematic lines. 

Mr. Blacker, Mr. Watts and Mr. Collins also addressed the Inspector, 
and the Town Clerk having replied to these various criticisms, 

Mr. Bennett dealt with Mr. Robb's comments, pointing out that the 
exceeding of the estimates was chiefly due to the large amount of new work 
undertaken. | 
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REVISION OF THE BOARD OF TRADE REGULATIONS 
UNDER THE ELECTRIC LIGHTING ACTS. 


— 


In The Electrician, Vol. LIII., p. 740, we published a draft 
of the Board of Trade Regulations under the Electric Lighting 
Acts, and explained the principal points of difference between 
them and the old Regulations in an editorial note on p. 735 
of the same iesue. The Board of Trade, having considered the 
various observations which they received with regard to these 
draft Regulations, issued yesterday an amended set of Regula- 
tions which will now come in force. 

Four codes of regulations have been prepared :—(1) For local 
authority undertakings in the provinces; (2) for company 
undertakings in the provinces; (3) for company undertakings 
in London; (4) for local authority undertakings in London. 
The various codes differ according to circumstances in regard 
to the notices, &c., are specified in the Regulations as to supply. 

We print below the revised Regulations for local authority 
undertakings in the provinces, indicating by footnotes what 
are the differences in the other three cases. 


BOARD OF TRADE REGULATIONS. 


(A), for securing the Safety of the Public, and 
(B), for ensuring а proper and sufficient Supply of Electrical Energy. 


Definitions. 

In the following regulations— 

The expression the order" means the . . 

The expression the undertakers’’ means the undertakers for the 
purpose of the Order. 

The expression ‘‘consumer’s wires” means any electric lines on a 
consumer's premises which are connected with the service lines of the 
undertakers at the consumer’s terminals. 

The expression sub-«tation " means any premise: in which energy is 
transformed о>. converted for the purpose of su: ply to consumers, and which 
are large enough to sdmit the entrance of a person after the tran-forming 
or converting apparatus is in p-sition, provided that for the purpose of 
these Regulations any pli.ce within any -uch premise. which is used solely 
for some purpese other than such transformation or conversion shall not be 
deemed to form part of a sub-station. 

The expression overhead line means any electric line which is placed 
above ground and in the open air. 

The expression ‘* pressure " means the difference of electrical potential 
between any two conductors through which a supply of energy is given, or 
between any part of either conductor and the earth; and, subject to the 
variations allowed by No. B 3 of these Regulations, 

(a) Where the conditions of the supply are such that the pressure at any 
ir of consumer's terminals does not exceed 250 volts, the supply shall be 
Десте a low-pressure supply ; 

(b) Where the conditions of the supply are such that the pressure exceeds. 
250 volts but does not exceed 650 volts, the supply shall be deemed a 
medium pressure supply ; 
"m Where the conditions of the supply are such that the pressure exceeds 

volts but does not exceed 3,000 volts, the supply shall be deemed a 
high-pressure supply ; and 

d) Where the conditions of thesupply are such that the pressure exceeds 
8,000 volts, the supply shall be deemed an extra high-pressure supply. 

The expression factory һав the same meaning as in the Factory and 
Workshop Act, 1901. 

The expression mine means a mine to which the Coal Mines la- 
tion Act, 1837, or the Metalliferous Mines Regulation Act, 1872, applies. 

Where these regulations require any metallic body to be '* efficiently 
connected with earth," it shall be connected with the general mass of 
earth in such manner as will ensure at all times an immediate and safe 
discharge of electrical energy. 

Other expressions to which meanings are assigned in the Order or in the 
Electric Lighting Acts, 1882 and 1888, have the same respective meanings 
in these regulations. 


A.— REGULATIONS FOR SECURING THE SAFETY OF THE PUBLIC. 
General 


l. Pressure of Supply to Consumers.—The pressure of a supply delivered 
to any consumer 8 not exceed the limit of 5 except for 
special pur for which a medium 5 supply may be given on 
the consumer undertaking to comply with the following conditions :— 

(a) Where the supply is for power purposes — 

(1.) The frame of every electric motor shall be efficiently connected 
with earth. eo 

(2.) The consumer’s wires forming the connections to motors, or otherwise 
in connection with the supply, shall be, as far as practicable, completely 
enclosed in strong metal casing efficiently connected with earth, or they 
shall be fixed: in such a manner that there shall be no danger of any shock. 

(8.) The supply to every motor shall be controlled by means of an efficient 
cut-off switch, placed in such a po-ition as to be easily handled by the 
person in charge of the motor, and connected so that by its means all 
pressure can be cut off from the motor itself, and from any regulating 
swit h, resistance or other device in connection therewith. 

(4.) Switches, efficient fuses or other automatic circuit-breakers shall be 
provided, so as to protect the circuits from excess of current, and all 
switches and cut-outs shall be so enclosed and protected that there shall 
be no danger of any shock Eng Obtained in the ordinary handling thereof, 
or of any fire being caused by their normal or abnormal action. 

(6.) A notice shall be fixed in a conspicuous position at every motor and 
switchboard in connection wjth the supply forbidding unauthorised persons 
to touch the motors or apparatus. 


(b) Where the supply is fur arc lamps in series — 


(1.) The consumer's wires forming the connections to the arc lampe, or 
otherwise in connection with the supply, shall be, as far as practicable, 
complet+ly enclosed in strong metal casing efficiently connected with earth, 
id — shall be fixed in such a manner that there shall be no danger of any 
shoc 

(2.) The supply to every arc lamp shall be controlled by means of an 
efficient cut-off switch, placed in such a position as to be easily handled by 
the person in charge of the arc lighting, and connected so that by its means 
all pressure can be cut off from the arc lamp itself, and from any re ating 
switch, resistance or other device in connection therewith. Provided that 
where the arc lamps are connected in series across the outer conductors of a 
three-wire system, it shall be sufficient if one such switch be provided for 
each series of aro Jamps. 

(3.) Switches, efficient fuses or other automatic cut-outs shall be pro- 
vided, so as to protect the circuits from excess of current, and all 
switches and cut-outs shall be so enclosed and protected that there shall be 
no danger of any shock being obtained in the ordinary handling thereof, or 
of any fire being caused by their normal or abnormal action. 


(c) Where the supply is for incandescent lamps in series— 

(1.) The consumer’s wires forming the connections to the incandescent 
lamps, or otherwise in connection with this supply, shall be completely 
enclosed in strong metal casing, and this casing, together with the switches 
and lamp-holders, if metallic, shall be efficiently connected with earth. 

(2.) Switches, efficient fuses or other automatic cut-outs shall be pro- 
vided, so as to protect the circuits from excess of current, and all 
switches and cut-outs shall be so enclosed and protected that there shall be 
no danger of any shock being obtained in the ordinary handling thereof, or 
of any fire being caused by their normal or abnormal action. 

Where the supply is for any special purpose other than those above- 
mentioned, or where the pressure of the supply exceeds the limits of 
medium pressure, it shall be subject to szch other regulations as the Board 
of Trade may from time to time prescribe. 


2. Introduction of Threc-wire System into Consumer's Premises, —When 
the pressure between the outer conductors of a three-wire system exceeds 
250 volts and the three wires of the system ur two pairs of wires are brought 
into a consumer’s premises, the supply shall be given to two pairs of 
terminals arranged in such a manner that there shall be no danger of any 
shock, and the wiring from these terminals shall be kept distinct, 


3. Extra High- pressure Supply to Consumer's Premises.—An extra high 
pressure supply shal: not be given to any consumer’s premises other than 
a factory, a mine, or electric traction works ; and no such supply shall be 
given except with the cons»nt of the Board of Trade and subject to such 
regulations as the Board may prescribe. : 

4. Minimum Size of Conductors.—' The sectional area of the conductor in 
any electric line laid or erected in any street after the date of these &- 
tions shall not be less than that of a strand of seven wires, each of which 
is of No. 20 standard wire gauge, and the sectional area of every wire in a 
strand forming any such conductor shall not be less than that gauge. 

This regulation shall not apply in the oase of an eleotrio line plac.d ia a 
lamp-p..st. 

5. Insulation Test of Low-pressure and Medium-pressure Mains.—Every 
low-pressure and medium-pressure main shall be tested for insulation after 
having been placed in position and before it is used for the purposes of 
supply, the testing pressure being the maximum pressure to which it is 
intended to be subjected in use, and in any case at least 200 volts, and the 
undertakers shall duly record the results of the tests of each main, or 
section of a main. 

6. Maintenance of Insulation.—The insulation of every complete circuit 
used for the supply of energy, including all machinery, «раги дь and 
devices forming part of, or in connection with, that circuit, shall be so main- 
tained that the leakage current shall not under any conditions exceed one- 
thousandth part of the maximum supply current ; and suitable means shall 
be provided for the indication and localisation ot leakage. Every 
leakage shall be remedied without delay. Every such circuit shall be 
tested for insulation at least once in every week, and the undertakers shall 
duly record the results of the testings. Provided that where the Board 
of Trade have approved of any part ob. any electric circuit being connected 
with earth, the provisions of this regulation shall not apply to that circuit 
so long as the connection with earth exists. 

7. Testing of Insulation of all Parts of any High pressure Circuit.— А. 
high-pressure circuit shall not be brought into use unless the insulation of 
every part thereof has withstood the continuous application, during half-an- 
hour, in the case of every electric line of a pressure twice the maximum 
pressure to which it is intended to be subjected in use, and in the case of 
every machine, device, or apparatus, of a pressure 50 per кюн. рна than 
the said maximum pressure. The undertakers shall duly record the results 
of each test. 

8. Circuit-breaker for High-pressure Mains, d&c.—Every high-pressure 
main, conductor, or other apparatus shall be protected by a suitable 
fuse or automatic circuit-breaker. Provided that it shall not be incumbent 
upon the undertakers to provide such a fuse or circuit-breaker for the 
outer conductor of a concentric main which is, with the approval of the 
Board of Trade, efficiently connected with earth. | 

9. Transformers.—In every case where а high-pressure supply is trans- 
formed for the purpose of supply to one or more consumers, some suitable 
automatic and quick-acting means shall be 1 to protect the on- 
sumer's wires from any accidental contact with or leakage from the high- 
pressure system, either within or without the transforming apparatus. 

10. Connection of Transformers with Earth.—The metaltic portion of 
every transformer, with the exception of the conductors thereof, shall be 
efficiently connected with earth. | 

11. Protection from Lightnwng.— Where any portion of any electric line or 
any aupport for an electric lins is exposed in such a position as to be liable 
19 өш injury from lightning, it shall be efficiently protected against such 

lability. 

12. Report of Accidents to Board of Trade.—Where any accident by ex- 

losion or fire, or any other accident of such kind as to have caused or to 

likely to have caused loss of life or personal injury, has occurred at any 
part of any electric line or work, theundertakers shall give immediate notice 
thereof to the Board of Trade. 
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18. Overhead Lines.—Overhead lines shall not after the date of these 
regulations be erected or maintained exoept in accordance with plans 
approved by the Board of Trade and subject to such regulations as the 
Board may prescribe ; provided that this regulation shall not apply to any 
electric Jines which have been erected at the date of these regulations so 
long as those lines are maintained in accordance with any regulations of 
the Board of Trade whi^h are in force and applicable thereto at that date 
and with any requirements of the Board made tbereunder. 


Electric Lines other than Overhead Lines. 


14. Construction of Receptacles for Electric Lincs.— All conduits, pipes, 
casings, and street boxes used as receptacles for electric lines shall be con- 
structed of durable material, and where laid uuder carriageways shall be of 
ample strength to prevent damage from heavy traffic ; and reasonable means 
shall be taken by the undertakers to prevent accumulation of gas in such 
receptacles. 

15. Crossing Pipes, Ёс. Where any electric line crosses, or is in proximity 
to, any metallic substance, special precautions shall be taken by the under- 
takers against the ibility of any electrical charging of the metallic 
dun Ane from the line or from any metal conduit, pipe or casing enclosing 
the line. ; 


16. Electric Continuity of Metal Conduits, Pipes and Casings of High 
Pressure-Line.— All metal conduits, pipes or casings containing any high- 
pressure electric line shall be efficiently connected with earth; and shall be 
so jointed and connected across all street boxes and other openings as to 
make good electrica] connection throughout their whole length. 


17. Precautions to be taken when Bare Conductors are Used. —Where the 
conductors of electriclines placed in any conduit are not continuously covered 
with insulating material, they shall be secured in position, and no unfixed 
uninsulated material of à conducting nature shall be contained in the con- 
duit. No such conductor shall be at à pressure exceeding 300 volts from 
earth. Adequate precautions shall also be taken to ensure that no accumu- 
lation of water shall take place in any part of the conduit, and to prevent 
any dangerous access of moisture to the conductors or the iusulators. The 
insulators of any such electric line shall be so dis that they can be 
readily jns pected, but this reqnirement shall not apply to any such insulators 
which before the date of these regulations were not required by any regula- 
tion then in force to be so capab'e of ready inspection. 

18. High-Pressure Lines Laid above Ground or in Subways.—Every por- 
tion of any high-pressure electric line placed above the surface of the 
ground, or in any subway not in the sole occupation of the undertakers 
shall be completely enclosed either in a tube of highly insulating material 
embedded in brickwork, masonry or cement concrete, or in strong metal 
casing efficiently connected with earth. 


19. Protection for the Surface of the Ground and Electric Linen. Where 
any high-pressure electric line is laid beneath the surface of the ground 
efficient means shall be taken to render it impossible that the surface of 
the ground or any neighbouring electric line or conductor shall become 
charged by leakage from the high-pressure electric line. 

20. Completion and Control of High-Pressure Lines. —A high-pressure 
electric line shall not be used for the supply of energy before 1t has been 
completely laid, properly jointed, examined and tested, or until it is in 
sole charge of the undertakers, and every such line suall during it use be 
in the sole charge of the undertakers. 


Sub-stations and Street Boxes. 


21. Sub-stations shall be established in suitable places and shall be in 
the tole occupation and charge of the undertakers. Sub-stations shall be 
erected above ground wherever possible, but where necessarily under. 
ground, they shall be constructed in accordance with plans approved by 
the Board of Trade. 

22. Street Boxes. In addition to the provisions contained in regulation 14 
as to the construction of receptacles foc electric lines, the following condi- 
tions shall be observed with respect to street boxes: 

(a.) The covers of all street boxes shall be so secured that they cannot be 
opened except by means of a special appliance. 

(b.) The covers of all street boxes containing high-pressure apparatus 
other than cables shall be connected to strips of metal laid immediately 
underneath the street, and efficient means shall be taken to render it 
impossible that the covers or other exposed parts of these boxes, or any 
adjacent material forming the surface of the street, shali become electri- 
cally charged, whether by reason of leakage, defect, or otherwise. 

(e.) Where street boxes are used as transformer cham ers, re:sonable 
means shall be taken to prevent as far as possible any influx of water, either 
from the adjacent soil or by means of pipes; and in case of any such 
street box exceeding 1 cubic yd. in capacity, ample provision shall be 
made, by ventilation or otherwise, for the immediate escape of any gas 
which may by accident have obtained access to the box, and for the 
prevention of danger from sparking. 

(d ) All street boxes shall be regularly iospected for the presence of gas, 
and if any influx or accumulation is discovered, the undertakers shall give 
immediate notice to the authority or company whose gas mains are laid in 
the neighbourhood of the street box. 

(c.) Where mains at different pressures pass through the same street box, 
they shall be readily distinguishable from one another. 

23. Maximum Power in casc of Underground Sub- station, Сс. – The maxi- 
mum power supplied to any underground sub-station or street box shall 
not, without the consent of the Board of Trade, exceed 30kw., in the case 
of a sub-station or street box containing à single transformer, or 75kw. in 
the case of a sub- station or street box containing two or more transformers. 

Consumer's Premises. 

24. Responsibility of Undertakers for their Lines, d'c., on Consumers 
Premises. —The undertakers shall be responsible for all electric lines, fittings 
and apparatus belonging to them, or under their control, which may be 
upon а consumer's premises being maintained in a safe condition and in all 
respects fit for supplying energy. 

25. Fire Risks.—In delivering the energy to a consumer’s terminals the 
undertakers shall exercise all due precautions so as to avoid risk of causing 
fire on the premises. 

26. Main Fuses or Circuit-breakers.—A suitable safety fuse or other auto- 
matic circuit-breaker shall be inserted in each service line within a con- 
sunier's premises as close as possible to the point of entry, and contained 


within a auitable locked or sealed receptacle of fireproof construction, 
except in cases where the service line is protected by fuses in a street box ; 
but no fuse or automatic circuit-breaker shall be inserted in the inter- 
mediate conductor of a three-wire system where the pressure between the 
adjacent conductors exceeds 125 volta. 


27. Treatment of Service Lines and Apparatus on Consumer's Premises. 
All service lines and apparatus placed on а consumer’s premises shall be 
highly insulated and thoroughly protected against injury to the insulation 
or access of moisture, and any metal forming part of the electric circuit shall 
not, unless 1 connected with earth be exposed so that it can be 
touched. All electric lines shall be so fixed and protected as to prevent the 
possibility of electrical discharge to any adjacent metallic substance. 


28. Transformers and High-pressure Apparatus to be Enclosed in Metal, dc. 
Where the general supply of energy is a high-pressure supply, and trans- 
forming apparatus is installed on a consumer’s premises, the whole of the 
high-pressure service lines, conductors and apparatus, including the trans- 
forming apparatus itself, so far as they are on the consumer’s premises, 
shall be completely enclosed in solid walls, or in strong metal casing effi- 
ciently connected with earth and securely fastened throughout. 

29. Connection to Consumer's Premises not to be made where Leakage would 
Result. The undertakers shall not connect a consumer's wires with their 
mains unless they are rea onably satisfied that the connection would not 
cause a leakage from those wires or fittings exceeding one ten-thousandth 
part of the maximum supply current to the premises; and where the under- 
takers decline to make such connection they shall serve upon the consumer 
a notice stating their reasons for so declin'ng. 

80. Discontinuance of Supply on Discovery of Leakage on Consumer's Pre- 
mises. —If the undertakers are reasonably satisfied, after making all proper 
examination by testing or otherwise, that a leakage exists at some part of 
а consumer's wires or fittings of such extent as to be a source of danger, 
any officer of the undertakers, duly authorised by them in writing, or, if 
the undertakers so require, an electric inspector, may, for the purpose of 
discovering whether the leakage exists at any part of a circuit within or 
upon any consumer's premises, by notice require the consumer at some 
reasonable time after the service of the notice to permit him to inspect and 
test the wires and fittings belonging to the consumer and forming part 
of the circuit. 

In any case where the undertakers require the services of an electric 
inspector under this regulation they shall pay him the prescribed fee. 

If on any such testing the officer or the electric inspector discovers a leakage 
from the consumer’s wires exceeding one ten-thousandth part of the maxi- 
mum supply current to the premises, or if the consumer does not give all 
due facilities for inrpection and ‘esting, the undertakers shall forth with 
discontinue the supply of energy to the premises in question, giving imme- 
diate notice of discontinuance to the consumer, and shall not recommence 
the supply until they are reasonably satisfied that the leak«ge hae been 
removed. This regulation shal not affect any power contained in tbe 
order or otherwise enabling the undertakers to discontinue the supply. 

31. Appeal to Electric Inspector. —lf any consumer is dissatisfied wish the 
action of the undertakers in refusing to give, or in discontinuing or in not 
recommencing the supply of energy to his premises, the wires and fittings 
of «hat consumer shall, on his application and on payment of the prescribed 
fee, be tested for the existence of leakage by an electric inspector. 

This regulation shall be endorsed on every notice given under the pro- 
visions of either of the two last preceding requlations. 


Aro Lighting. 

32. Height from Ground,—Arc lamps used in any street for public 
lighting s be so fixed as not to be in any part at a less height than 10ft. 
from the ground. 

33. Arc Lamps to be Guarded.— All arc lamps shall be so guarded as to 
prevent pieces of ignited carbon or broken glass falling froa them, and 
shall not be used in situations where there is any danger of the presence of 
explosive dust or gas. 


Connection of Circuits with Earth. 


84. Connection of Earth of a Three-wire System.— Where the pressure of a 
supply between the adjacent conductors of a three-wire system of mains 
ex в 126 volta, the intermediate conductor shall be connected with earth, 
subject to the concurrence of the Postmaster-General, and in accordance 
with the following conditions :— 

(a) The connection with earth of the intermediate conductor sball be 
made at one point only on each distinct circuit, namely, at the generatin 
station, sub-station or transformer, and the insulation of the circuit shall 
be efficiently maintained at all other parts. 

(b) The current from the intermediate conductor to earth shall be con- 
tinuously recorded, and if it at any time exceed one-thousandth part of the 
maximum supply current, steps shall be immediately taken to improve the 
insulation of the system. 


Penalties. 


35. Penalties for Deſuult.—If the undertakers make default in complying 
with any of the preceding regulations, they shall on conviction be liable to 
& penalty not excceding £10 for every such default, and to a daily penalty 
not exceeding £10. ; 

The recovery of a penalty under these regulations shall not affect the 
liability of the undertakers to make compensation in пере of any 
damage or injury which may be caused by reason of the default. 


B.—REGULATIONS FOR ENSURING A PROPER AND SUFFICIENT SUPPLY 
OF ELECTRICAL ENERGY. 


1. Undertakers to Provide Constant Supply.—From the time when the 
undertakers commence to supply energy through any distributing main, 
they shall maintain a supply sufficient for the use of all the consumers 
for the time being entitled to be supplied from that main ; and that supply 
shall, except so far аз the Board of Trade mar otherwise from time to time 
permit,* be constantly maintained, and in the case of continuous currents, 


* [n the case of Companies in the provinces, the agreement of the Local 
Authority has to be obtained, and the permission of the Board of Trade is 
dispensed with. In London this permission is also dispensed with; a Loca; 
Authority has to obtain the agreement of the County Council, and a Com- 

any pu Ө obtain the agreement both of the County Council and of the 
а uthority. 
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without change of polarity. Provided that, for the purposes of testing, or 
for any other purposes connected with the efficient working of tbe under- 
taking, the authority by whom the electric inspector is appointed may give 
permission to the undertakers to discontinue the supply at such intervals 
of time and for such periods as that authority may think expedient. When 
the supply is so discontinued, or the polarity is changed, notice to all 
persons likely to be affected shall be given of such discontinuance or change 
and of the probable duration thereof. 

2. Measures for Restricting Area Liable to Stoppage The aystem of distri- 
buting mains shall be separated into sections corresponding approximately to 
the different feeders, aud these sections shall be interconnected only through 
suitable circuit breakers or fuses, arranged so as to be easily inspected. 

3. Firing of Declared Pressure at Consumer's Terminals. —Before сош- 
mencing to give a supply of energy to any consumer, the undertakers shall 

eclare to that consumer the constant pressure at which they propose to 
supply energy at his terminals. The pressure so declared shall con- 
stantly maintained, subject to a variation not exceeding 4 per cent. under 
any conditions of supply which the consumer is entitled. to receive, or such 
other variation as the Board of Trade may from time to time allow, and 
shall not be altered or departed from to an extent greater than that varia- 
tion except by consent of the Board of Trade,* and upon such terms and 
conditions as the Board of Trade* may impose, and after public notice has 
been given during a period of one month, in such manner as the Board of 
Trade* may require, of the intention of the Undertakers to apply for 
consent to alter the same. 

Provided that any regulation in force at the date of these regulations 
whereby the consent of any consumer (or in default thereof the c»nsent of 
the Board of Trade) was then required to a change in the declared constant 
preesure to that consumers premises shall. notwithstanding anything in 
these lations, continue of full force and effect in the case of any con- 
sumer whose consent was then so required, and shall apply in that case as 
if it had been expressly set out in these regulations. 

4. Fixing of System and Deciared Frequency.—Before commencing to give 
a supply of energy to any consumer, the undertakers shall declare to that 
consumer the system which they pro to adopt, whether alternating or 
continuous current, aud, in the case of alternating current, the frequency— 
that is to say, the number of complete mne per second at which they 
propose to supply. The system and frequency so declared shall be 
maintained subject, аз respects frequency, to a variation not exceeding 23 
per cent. from the declared frequency, and shall not be altered or departed 
except by consent of the Board of Trade," and upon such terms and con- 
ditions as the Board of Trade* may impose, and after public notice has 
been given during a period of one month, in such manner as the Board of 
Trade* may require, of the intention of the undertakers to apply for consent 
to alter the same. 

5. Penalty for Default. —1f the undertakers make default in complying 
with any of thes» regulations as to supply, they shall, subject to the pro- 
visions of the order, be liable on conviction to a penalty not exceeding £5 
for every such default and to a daily penalty not exceeding £5. 

These regulations are made subject to the power of the Board of Trade 
to make such further or other regulations as they may think expedient ; 
and nothing in these regulations shall be construed to authorise tbe under- 
takers to lay any elec'ric line or work their undertaking otherwise than ia 
accordance with the order and the principal act, or to supply energy other- 
wise tban by a system for the time approved of by the Board of Trade 
under the order. 

These regulations are, so far as they relate to factories and mines, in 
addition to and not in substitution for any regulations made by a Secretary 
of State under any Act relating to factories or mines. 

These are the regulations and conditions for securing the safety of the 
public and for пош a proper and sufficient supply of electrical energy, 
made by the Board of ' trade under the provisions of the Electric Lighting 
Acts, 1882 and 1885, and of the , referred to in the letter 
from the Board of Trade to the , of the day of 

one thousand nine hundred and ‚ and that date shall be 
deemed to be the date of these regulations. 


Assistant Secretary, Board of Trade. 


CORRESPONDENCE. 


*A PLEA FOR LARGER UNITS." 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The question of the best size of generating units raised 
in your leading article of the 28th ult. leads to a consideration 
of the whole problem of electricity supply. 

Given that a station is to be built to deal with a definite maxi- 
mum load which shall not increase, and that the load-factor is also 
known beforehand, then the decision as to the best size of unit 
is a simple one and may be readily made. The governing 
qualities are capital charges per unit and coal costs per unit, 
including in capital charges management, rates and taxes, and 
in coal charges wages, stores and repairs. 

With an increase in the size of the unit, both capital charges 
and coal costs are reduced, and, for example, with a 100 per 
cent. load-factor it will probably be found that three generating 
units will best meet the case, one being a spare. When the 

* In the case of Companies in the provinces, ** Local Authority " is sub- 
stituted for Board of Trade here, and in the following sentence is added: 

Ik the Local Authority refuse to consent to an alteration or impose any 
terms or conditions with which the undertakers are dissatisfied, the under- 
takers may appeal to the Board of 'Trade, whose decision shall be final." 

In the case of London, whether a Local Authority or a Company are the 
undertakers, ‘‘ London County Council " is substituted for Board of Trade 


at the places marked *, апа tne same appeal to the Board of Trade is pro- 
vided for in case of disagreement. 
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difference in design of the plant to deal with the peak from 
that of the steady running plant, as, assuming the peak plant is 
running for an average of three-hours a day, the effect of the 
capital charges are increased in the ratio of 24:3. The argn- 
ments which apply to the case of the 100 per cent. load-factor, 
apply equally to the steady load plant, but as regards the peak 
plant, capital charges are so magnified as to dwarf coal costs, 
and it is impossible to come to a general conclusion without 
knowing the probable shape of the station load curve. 
Between the limiting cases above considered one may find 
justification for a great variety of arrangements, load-factor 
being of minor importance so long as capital charges are 
neglected. The shape of the load curve is, however, always 
important in its bearing on plant load factor. This may be 
seen by drawing on the same sheet as the load curve (whose 
co-ordinates are time and kilowatts) rectangles respecting the 
capacity of the running plant necessary at any time ; the sum 
of the area of the rectangles must be always greater than the 
area under the load curve, and the ratio, load curve area: 
running plant area, is, of course, the “plant load-factor." 
The smaller the units employed the more nearly does this ratio 
approach to unity. 

Where one has to provide for a growing load, the case is 
enormously altered from that considered above, and the small 
station and the small unit must always be at a disadvantage 
compared with the large one. The reduction of capital cost 
per kilowatt as a unit is increased in size is most marked in 
the relative cost of the auxiliaries and connecting devices, 
pipes, pumps, switchboards, &c. Provision for economical 
increase, therefore, means using large units, and the limiting 
size of unit for a small or moderate sized station depends only 
on the anticipated increase. The decrease of capital cost per 
kilowatt and of steam consumption per B.T.U. with steam 
turbinesand engines is plainly apparent up to units of 5,000 kw., 
and there is no reason why, if steam consumption only is con- 
sidered, this size should be the limit ; such a unit, however, 
can only be econoniicaily employed when a large power load is 
being dealt with, and also only when the load-factor is high, 
on account of the effect of plant load-factor. Where sucb units 
are in use, the growth of the load up to, say, 30,000 kw. will 
not affect the efficient working of the station; above that point 
the special conditions of supply, as shown by the shape of the 
load curve, may justify an alteration. 

One underlying principle must be borne in mind in con- 
sidering means for reducing the coal costs, and that is, that 
the capital charges incurred on any additional apparatus must 
be balanced against the saving effected by that apparatus in 
the proportion of the total hours per day or year to the hours 
per day or year in which the apparatus is in use; or capital 
charges —saving effected x load-factor of additional plant. If 
this principle is borne in mind, there should be in the future 
no units of less than, say, 1,000 kw. installed in any station in 
the area of a power company.— Yours, &c., 

W. B. WOODHOUSE. 


Yorkshire Electric Power Co., Leeds, May 10. 


DIVERSITY FACTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I am obliged to you for your kind remarks anent my 
Paper, which I accept as representing impartial criticism. I 
trust you will allow me space tor a short reply. 

The question of the diversity factor being inversely propor- 
tional to load-factor of motor, and station load-factor to the 
product of diversity factor and motor load-factor, I hope to 
take up elsewhere. I may say here, however, that to my mind 
it is the only explanation of the fact that in many stations the 
load-factor of the individual motor is very low, while the 
station load-factor is high. 

For example, at Bradford the average load-factor of the 
motors was about 5 per cent. (1902), while the station load- 
factor was about 14 per cent. (excluding traction). 
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An insufficient explanation of the nomenclature adopted has, | dynamo, &c., is about £15 per kilowatt of maximum demand, 
I fear, prevented my investigation on this point from being of which only £6 is accounted for by the battery. With large 


appreciated ; but I think it will be conceded later that my 
results are, in the main, sound. 

As regards the battery question, may I suggest, Mr. Editor, 
that you have been a little hard on me. In addition to this, 
I unfortunately did not do full justice to my own case at the 
meeting in omitting to take the class of motor to which the 
batteries could be applied with best advantage. This would be 
that of a motor with a load-factor approaching that of class I. 
(30 per cent.). What I wish now to especially draw your 
attention to is that :— 

1. With a station load consisting exclusively of this class of 
motor, the diversity factor cannot be appreciably greater than 
unity, and, therefore, the capital charges must be taken at the 
full £70 per kilowatt of my Table “ A." 

2. So far, however, from £70 per kilowatt being a limiting 


figure, there are not half-a-dozen lighting stations in the king- | 
| point in time for my reply to the discussion in the Journal ; 


dom of 1,000-2,000 kw. maximum demand whose capital costs 
(including mains) are lower than £100 per kilowatt of maxi- 
mum demand, and the majority are nearer £140. 

3. For class I. of motor, the capital cost of accumulators, 


| motors the cost would probably come down t^ £10 per kilowatt. 


4. For class I. of motor for about 10 H.P., the accumulator 
system would only add jd. per unit to the *restricted-hours ” 
charge of 054d. per unit of my Table “А”; but if a night 
load were required as well—as might be quite likely with this 
class of motor—the charge would be only $d. per unit, averaged 
over day and night. 

I shall be surprised if the accumulator people do not vindi- 
cate the accusations made against the battery on the score of 
maintenance, &c., and therefore will not trespass further on 
your space.— Yours, &c., À. M. TAYLOR. 

King's Heath, May 15. 

P.S.— It is interesting that, in the (only) two cases in which 
I have been able to investigate the diversity factor in a 
traction station, my conclusions are borne out in the most 
striking manner. I hope to have further figures on this 


and should welcome any data which yeur readers may care 
to send relative to maximum observed traction demand and 
number of cars on the lines at the time. A. M. T. 


I.E.C. METERS. 


The International Electric Co. have recently placed some new 
continuous-current and alternating-current meters on the market, 
and we understand that they have already met with a favourable 
reception. In many respects both types of meter are alike. 

Dealing with the continuous-current meter first, it may be 
remarked that this instrument is made in standard sizes for currents 
up to 50 amperes and pressures up to 550 volts. It is of the motor 
type, and free from iron. Fig. 1 is a general view of this meter, 
which is known as the A.G. type. The stationary part of the motor 
consists of two short cylindrical coils fixed to, but insulated from, a 
substantial brass frame. Inside these two coils rotates the armature 
which is built up of two flat coils, the axes of which coincide, while 
the planes in which they hang are at an angle of about 90 deg. The 
commutator segments are composed of strips of a special silver 
alloy. The weight of the aluminium brake disc and the armature 
together is only a few grammes. The lower armature pivot is of 
steel, highly polished, and rests on a sapphire bearing. Both these 
parts may be easily replaced in case of need, as may also the top 
pivot of the armature. Contact brushes of hard silver strip are 
used and it is said that arcing at the commutator has been entirely 
overcome by making one of the brushes in two parts which are 
electrically connected together by a resistance. 

We are informed that at the normal pressure the meter starts to 
register at about $ per cent of its rated capacity and it will start at 
less than 1 per cent. even if the E.M.F. is only three-quarters of its 
normal value. The brake magnets are of tungsten steel and are 


d 


load, from 1:6 to 2 watts. The instrument is designed to deal suc- 
cessfully with over-loads of 195 per cent. for & considerable time 
and will carry & 200 
per cent. over-load for 
short periods. As a 
poo of the good insu- 
ation of these meters 
it is said that the resis- 
tance between the ter- 
minals and the back 
plate of the instrument 
is not less than 9200 
megohms at 500 volts. 
The meter is enclosed 
in & japanned, damp- 
proof, iron cover, hav- 
ing a  glass-covered 
aperture in front. All 
counters are marked, 
as a rule, to [read 
directly in Board of 
Trade units. In most 
meters the pointers of 
adjacent {dials rotate 
in opposite directions 
and consequently the 
figures have to be read alternately in opposite directions. In order to 
avoid this the counters of the I.E.C. meter are constructed in such a 


Fic. 1. —_Сомтімсосв-ссвпвемт I.E.C. METER. 
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shielded from the influences of abnormally high currents. Regard- | way that the first dial remains stationary while its pointer moves. The 


ing the consumption of energy in the meter itself it is stated that 
the shunt consumes about 1:95 watts and the main coil, a& medium 


second dial, however, revolves while its pointer remains stationary, 
and so on. According to its capacity the complete meter weighs 


— — it ——« aa — ЬЬЬ. 
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from 11 lb. to 141b. Fig. 2 shows some test curves of the continuous- 
current meter. 

The alternating-current meter, type A.W., is made in standard 
sizes for currents up to 200 amperes and pressures up to 550 volts. 
It is of the Ferraris type, and is very similar in other respects to the 
continuous-current type. The International Electric Co. also supply 
continuous-current ampere-hour meters. 


pe———— Á— 


PARLIAMENTARY INTELLIGENCE. 


LONDON BLEOTRIO POWER BILLS. 
Thursday, May 11 (continued). 


CHABING Cross AND STRAND ELECTRIC Power Bmw. 


Mr. CLAUDE BAGGALLAY, K.C., who appeared for the promoters 
of this bill, with the Hon. Sydney Holland and Mr. G. Talbot, next 
opened his case. In giving the history of the Charing Cross Co., he said the 
undertaking as it now stood was the growth of the confirming of a number 
of provisional orders each of which had been granted upon the company 
sbowing that it had already fulfilled its existing obligations, and so was 
in a position to be trusted with further powers. The company, under an 
act of 1900, had a large generating station at West Ham which was 
arranged in two parts in order to give the City Corporation the 
option of purchasing that portion which is devoted to supplying the 
City. The City Corporation had an option to purchase in 1914 
if they chose. But the Act of 1900, besides giving the company 
power to supply in the City, also permitted it to give a supply 
in bulk to the local authorities of West Ham, Poplar, Stepney and 
Betbnal Green, whose districts were on the route of the company's main 
cable to the City from the West Ham station. As a matter of fact, 
neither of the authorities mentioned had yet asked fora supply. The 
company's West Ham station stood upon 74 acres of land. The com- 
pany also had a station at Lambeth from which ita West End area was 
supplied. The City and West End uodertakings of the company were kept 
quite separate. The capital of the West End portion of the compnny. 
was £1,830,000, of which £1.220,000 had been issued. The capital 
of the City portion was £1,300,000 of which £1,150,000 bad been 
issued. They had been very successful in raising their capital, the 
average cost being 2:68 per cent. The revenue last year was £189,541, 
of which £164,000 was derived from private lighting, £3,375 from 
public lighting and £22,220 from power supply. The capacity of the 
Lambeth station was 4,500 kw. and of the West Ham station 12,000kw., 
and another 4,000kw. was being installed. The present maximum 
demand from the West Ham station was 9,000 kw., and the plant there had 
been designed with the view not only of supplying in the City and along 
the route from West Ham if required, but to any bodies or persons 
requiring electrical energy. The present buildings were capable of holding 
plant to the extent of 32,000 kw., whilst the land available would enable 
the capacity of the station to be increased to 64,000 kw. Thus he was ready 
with a margin of power to supply and land forextending the plant when the 
demand arose. The transmission from the West Ham station was by high- 
pressure three-phase current to sub-stations, of which the company had 
eight in both its areas. The company also had a dual system of supply 
in order to meet the requirements of the London County Council that all 
theatres should have two setis of circuits. In the West End area the 
connections were now equivalent to over 400,000 8 c.p. lamps, and in the 
City 809,000 8 c.p. lamps, the miles of mains being respectively 325 
and 265. The supply last year was about 20,000,000 units. The com- 
pany had hitherto experienced many difficulties in supplying very desir- 
able consumers, and these had been one of the causes for wishing to 
extend their area and powers. For instance, it was found that the 
company could not supply the London, Tilbury & Southend Railway 
Co. because the lines were 14 ft. outside the company's area, although 
they had been willing to give a large supply at 1d. per unit. Other 
instances of this nature had also arisen. With regard to the area 
of the bill, this covered the following districts: Islington, Hackney, 
Finsbury, Shoreditch, Bethnal Green, Stepney, Poplar, West Ham, East 
Ham, Barking, Ilford, Romford, Wanstead, Leyton, Walthamstow. 
Woodford, Buckhurst Hill, Chingford and Dagenham, in addition to the 
whole of the area already supplied by the company. The area will be 
clearly seen by a reference to the map of the scheme of the Administra- 
tive County of London and District Electric Power Bill in our issue for 
March 24, p. 981. Originally it was intended to go south of the 
Thames and supply from the Lambeth works, but owing to the arrange- 
ment which it was considered had been made with the City Company, this 
was &bandoned. But the northern area, above defined, was the limit 
which it was considered the West Ham station could supply. The 
endeavour had been to leave out all districts either in other power 
companies' areas or being sought for by power companies this year. 
The principle of the bill was the same as the previous ones—viz., 
that local authorities should be supplied at such a price that it 
would pay them to take current from the company and yet sell it at a 
commercial price. But there was this important difference—viz., that 
this bill merely proposed to supply in any area supplied by a local 
authority, or to that local authority itself, only by consent of the authority. 
The power was also taken to supply direct authorised users, such as 
tramway, railway and canal companies, &c., and such users were defined 
in the bill. Any manufacturer using current for power ses could 
also use 20 per cent. of it for lighting purposes. It was also provided in 
the bill that the power of purchase already possessed by the local 
authorities should not be in any way interfered with. It further took 


powers to give a supply of energy within the area of the company for use 
outside the area, such as upon railways and tramways. The condition 
asked from all local authorities who took a supply in bulk was that they 
should guarantee 54 per cent. upon the cost of laying the necessary mains. 

Mr. W. FLADGATE, chairman of the Charing Cross (City & West End) 
Electric Lighting Co., confirmed the statements made by Mr. Baggailay 
in opening. 

In cross-examination, Witness admitted that the bill did not benefit the 
manufacturer if the local authority refused consent, and made no pro- 
vision in this respect. Such cases might have to be dealt with by another 
application to Parliament. He thought, however, that the local autho- 
rities would see the injustice of forcing a manufacturer to take current 
from the municipal works if it were at a higher price, and for this reason 
he did not anticipate any refusal on the part of the local authorities to 
take current from the company at a very low price. 

The cross-examination by counsel on behalf of the local authorities 
was directed to the points that all large consumers such as railways, 
canals, &c., should be left to the boroughs, and that in the case of a com- 
pany supplied in bulk from the power company, the rights of the Iocal 
authority would be endangered, inasmuch as there was the likelihood 
when the time for compulsory purchase came of the local authority being 
left without a generating station. 

Mr. E. W. SEALE, secretary to the company, said it was estimated 
that, with an average consumption, the price under the bill would be 4d. 
per unit and £3 per kilowatt of plant installed. But the views of the 
company were that a supply could be taken advantageously by many 
trades during the night time when there would be, in ordinary cireum- 
stances, no peak on the station. Therefore, to encourage such a demand 
the above price would be for day supply. For the night supply the £3 
per kilowatt would not be charged. 

Cross-examination: The reason why the local authorities, which the 
company had power to supply, had not availed themselves of it was 
because the scheme of the company was not a sufficiently comprehensive 
one to enable proper prices to be charged. The present scheme, however, 
he thought would appeal to them. With the prices he had mentioned he 
believed it would be possible for the local authorities to supply cheaper 
than the company itself was now charging in the City and West End. 

Mr. W. H. PATCHELL, the engineer to the company, first of all gave 
particulars as to the room for extension at the West Ham station. In 
this respect he confirmed the facts given by Mr. Baggallay. 


Friday, May 12. 

Mr. W. H. PATCHELL, continuing his evidence, said the motors 
on the mains of the company at the end of last year amounted to over 
6,000 m.r. The works cost at his company's West Ham works in 
1903 were 0:514. per unit, in 1904 0-478. per unit, and for the first 
quarter of 1905 0°35d. per unit. One very great advantage of allow- 
ing this scheme to go forward in preference to the two previous ones 
was that there would be a much less disturbance of the streets for 
laying mains, as already some of his high tension mains were lai 
and the local authorities had their distributing network laid. Although 
it was hypothesis he had worked out the cost of connecting up with 
certain of the local authorities. He estimated that for the sum of 
£64,000 he could lay a main from his West Ham station through 
West Ham, East Ham, Barking and Ilford, another through Leyton, 
Walthamstow and Hackney, and also to connect up with Shoreditch and 
Islington. He did not agree with the suggestion that had been made, 
that if the local authority did not take electrical energy from the company 
the manufacturer would be bebarred from taking a cheap supply under 
the bill. The main factor which would govern the price charged by the 
local authorities was the competition offered by gas and oil engines. 

The CHAIRMAN: But if the local authority does not take a supply 
from you, you cannot supply the manufacturer 1— No. 

Further examination : But the manufacturers would rise up in & body 
if the local authority did not give as cheaply as was possible. When a 
larger scheme than this was taken in hand, such as the Administrative 
Co.’s bill, many difficulties were encountered which did not conduce to 
extra economy. 

Cross-examined by Mr. BALFOUR BROWNE, for the City of London 
Co.: His view was that the competition of gas would bring the price of 
electricity down. 

But surely electricity is the best form of power, and the manufacturer 
must have it?—In certain cases, yes. . 

Then you do not think that electricity is the best form of power in all 
cases ?— Electricity is not a patent medicine ; it will not cure everything. 

By Mr. H. LLOYD, for the Administrative County of London Co. : The 
prices in the bill were the maximum prices, but they were quite prepared 
to supply at a great deal lower than this. It was true that, compared 
with the schedule of prices in the Administrative Co.'s bill, the schedule 
prices in his bill were about double for various hours of supply. His 
maximum price did not include conversion, and he agreed that the whole 
matter was a question of cost. | 

The CHAIRMAN said this was obvious. | 

In answer to further questions by Mr. LLOYD, Witness said that under 
the proposed charge of £3 per kilowatt and 4d. per unit, the total charge 
per unit for one hour's supply would be 2:47d. per unit, for two hours it 
would be 1:48d. per unit, for three hours it would be 1-16d. per unit, and 
for four hours’ supply it would be 1d. per unit. 

This witness's evidence concluded the case for the bill. 

The CHAIRMAN said the Committee would postpone the hearing of 
the opposition to the bill for the present. 


METROPOLITAN ELECTRIC SUPPLY (VARIOUS POWERS) Вп, 
Mr. BALFOUR BROWNE, K.C., who appeared with Mr. Ram, K.C., 
and Mr. Talbot, then addressed the Committee on behalf of the promoters 
of this bill. He dealt with the matter briefly, because the bill was on 
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precisely the same lines as that of the Charing Cross Co. The area of 
supply includes the following districts in addition to the area now sup- 
plied under provisional orders—viz., St. Marylebone, Hampstead, Ken- 
sington, Fulham, Hammersmith, Acton, Chiswick, Brentford, Ealing, 
Hanwell, Southall, Norwood, Uxbridge, Hayes, Heston and Isleworth, 
Twickenham, Teddington, Hampton Wick, Hampton, Sunbury-on- 
Thames, Feltham and Staines. The proposal was to supply to local 
autborities in bulk, with permission, and without permission to authorised 
users, such as railway, tramway, canal anddock companies. He said the 
majority of the local authorities were in favour of the bill. After shortly 
going through the history of the company, counsel referred to the Act 
under which the large Willesden station of the company was built. It 
was owing to the fact that there was a large lus amount of power 
at this station that it was proposed to promote this bill, with the object 
of баш of this power. The capacity of the Willesden station was 
16,000 kw. 

Mr. JOHN CONACHER, general manager of the Metropolitan Electric 
Supply Co., said the area which it was proposed to have by the bill was 
not in the area of any other bulk supply authority. The district, how- 
ever, was one which was very ripe for development for electrical supply 
in view of the increasing population. Only a few of the authorities in 
the area owned provisional orders. The total capacity of all the company's 
generating stations was 19,000kw. One of the main points of the bill 
was to enable the company to supply electrical energy in one portion of 
its area for use in another, or even outside its area, such as for traction 
purposes, but so far as railway stations were concerned it was not 
intended to supply current for lighting, and they were willing to make 
this quite clear in the bill when clauses were considered. Witness handed 
in a table showing the proposed prices for various periods of supply. 

Cross-examined by Mr. FITZGERALD for the Administrative Co., 
Witness admitted that his lowest price for a 12-hour consumer was 
exactly he same—viz., ljd.—as the Administrative Co.'s maximum 
price for a one-hour consumer, on the latter company's reading of their 
bill, but personally he had a difficulty in understanding the proposals of 
the Administrative Co. The price paid by the Acton Council for a bulk 
supply for his company was about 1:9d. per unit, and although, in com- 
parison with the proposals of the Administrative Co., this was high, it 
was lower than any of the neighbouring Councils could generate for 
themselves. The area now scheduled had been contemplated by the 
Metropolitan Co. from the very commencement, and quite apart from any 
arrangement with the City Co., Charing Cross Co. and County of London 
Electric Supply Co. to district London. All this was before they heard 
of the Administrative Bill, but he maintained that the companies men- 
tioned, together with his company, were quite capable of doing all that 
was necessary without the intervention of a new company. 

Mr. FREEMAN, K.C., for the Marylebone Borough Council, put some 
questions to the Witness to the effect that having sold & portion of their 
business to the Marylebone Council the company was now seeking powers 
to come in and compete for that business. 

Mr. CONACHER said he was willing to be bound to give no supply in 
Marylebone except to the Council if they desired to take it, but this under- 
taking was not to be taken as precluding bim from giving a supply for 
traction purposes outside сар ebone for use inside. 

Evidence having been called in favour of the bill from local authorities 
outside London, 

Mr. BALFOUR BROWNE intimated that this was the case for the bill. 

The opposition to the bill was then heard. 

Mr. C. H. WORDINGHAM, on behalf of the Metropolitan Boroughs 
of Hampstead, Marylebone, Fulham and Hammersmith, said that the 
minimum price under the bill with 100 per cent. load.factor would be 
1:27d. per unit. He failed to see the object of sanctioning the bill, as it 
could be of no service to the boroughs. 

Mr. FREEMAN, in addressing the Committee on behalf of these 
boroughs, said the bill stood in a very different position to the Adminis- 
trative Co,’s bill, which proposed to compete with the boroughs in every 
possible manner. But even so, seeing that the company could not supply 
cheaper than the boroughs themselves were now supplying, he maintained 
that there was no reason for passing the bill. One main objection he had 
to the bill was that the power to supply electricity in bulk with the con- 
sent of the local authorities would place the company in a very strong 
position in opposing one local authority supplying another in bulk. This 
latter had already been done and might be required again in the future. 

The Hon. J. D. FITZGERALD, addressing the Committee on behalf of 
the Administrative County of London and District Electric Power Bill, 
said the powers in this bill over the area scheduled were practically the 
same as those in his bill, and the question he had to put before the Com- 
mittee was as to which company it was most to the advantage of the 
public that such powers should be granted. The other companies who 
were promoting bills to supply electric power in London had done £o 
merely with the idea of blocking the way for any other scheme. The 
whole matter really came to the question of price, and on this point he 
would aek the Committee to give preference to his bill. 

The CHAIRMAN: What station do you propose to supply this district 
from ?— From the Fulham station. 

But did you not tell us that you did not propose to build that station 
until you had exhausted the possible supply from the other stations ?—At 
the commencement the district would be supplied by the ring main from 
the West Ham station. 

Mr, CLODE, for the London County Council, opposed the scheme on 
the ground that it would block the way for a more comprehensive scheme 
on the part of the borough councils and London County Council. 

Mr. BALFOUR-BROWNE then replied briefly for the promoters of 
the bill, remarking that the opposition was of the most meagre descrip- 
tion. Mr. Freeman had roared as loudly as a sucking dove, and Mr. 
Clode had shown a most paternal feeling for the London borovghs. 


Monday, May 15. 
NonTH METROPOLITAN ELECTRIC Power BILL. 


Sir RALPH LITTLER, K.C., who appeared for the promoters of this 
bill, with Mr. Balfour-Browne, K.C., and Mr. Tyldesley Jones, said this 
company did not supply private consumers. The bill was for an exten- 
sion of the powers of the existing North Metropolitan Electric Power 
Supply Co., which had an area of 824 sq. miles in Hertfordshire and 
Middlesex. The proposals of the bill were to give the company authority 
to supply, under similar conditions to those in the яа езүң sate: in a few 
districts where only wayleaves for carrying mains were at present 
granted, to take Stoke Newington into the area of supply, to supply 
tramways, railways and canals, to enter into agreements with neighbour- 
ing local authorities and companies for a supply in bulk, and to supply 
the Alexandra Palace Trustees. The only opponents were the Wood Green 
Urban District Council, the Islington Borough Council, the London 
County Council, the West Ham Corporation and the Shoreditch Borough 
Council. So far as the London boroughs were concerned, their oppo- 
sition was with regard to the power to supply outside authorities for 
traction purposes. He objected to the locus of the London County 
Council, and appealed to the Committee. 

The Chairman upheld counsel’s objection. 

Sir RALPH LITTLER, continuing, dealt with the other oppositions, 
but, in consequence of the many amendments to the bill since it was 
deposited, it was elicited from counsel for the opponents that West Ham 
and Shoreditch only opposed on the question of the traction supply for 
use within districts outisde the company’s area, and Wood Green on the 
pont of the supply to the Alexandra Palace Trustees. Counsel then 

ealt at length with the history of the company, the erection of the gene- 
rating station at Brimsdown, the acquisition of the generating station of 
the Willesden Urban District Council and the development of the traction 
undertaking of the Metropolitan Electric Tramways (Ltd.) The object 
of the power to supply electrical energy in neighbouring districts was 
principally to give an emergency supply, or to take such а supply in case 
of breakdown. Originally it was proposed to include Islington and Hack- 
ney in the area of supply, but these districts had been cut out because 
they were not considered important and in order to save the expense of 
meeting opposition. 

Mr. JAMES DEVONSHIRE, chairman of the North Metropolitan 
Electric Power Supply Co., said that there was a power in the bill to 
take a transfer of provisional orders, and the orders for Tottenham and 
Edmonton would be transferred to the company from the loca] authorities 
if this bill were passed. He confirmed the opening statement. 

In cross-examination, Witness said his company had been asked by the 
promoters of the North-East London Railway Bill to discuss the question 
of a supply for that railway if the line were authorised. With regard to 
the clause for the supply of energy for traction purposes, he was willing 
to word it so that the energy could not be used for lighting railway stations. 

Sir DOUGLAS FOX, of Messrs. Sir Douglas Fox & Partners, con- 
sulting engineers to the promoters of the North-East London Railway 
Bill, gave evidence in support of the bill. 

Mr, H. BURT, vice-chairman of the Alexandra Palace Trustees, also 
supported the bill. | 

urther evidence in support was curtailed by request of the Chairman. 

This concluded the case for the bill. 

Mr. MADDISON, on behalf of the Wood Green Council, addressed the 
Committee against the bill, his point being that in seeking to supply the 
Alexandra Palace Trustees direct, the company was entering into a 
competition with one of the largest potential consumers of the. District 
Council The company could come into the district after three years 
from 1902— i.e., July 31 next—and supply direct with the consent of the 
Council, and should the consent be unreasonably withheld, the company 
could go to the Board of Trade. This provision should not be removed 
in respect of the Alexandra Palace Trustees. 

Mr. MARLOW REID, chairman of the Electricity committee of the 
Wood Green District Council, said he had never yet had any offer from the 
Power Co. for & supply in bulk tbat would justify the Wood Green 
Council taking such supply. Originally it was 24d. per unit, but the latest 
offer was for £4 per kilowatt per annum, and a price for the current, 
which meant a standing charge on the district of £1,400 per year before 
anything was paid for the current. Up to the present the Council had 
not put its own powers to supply electrical energy into effect. It was 
true that the Local Government Board had refused to sanotion a loan for 
a scheme, and that it had advised the Council to reconsider the matter, 
but the Council was now conducting a further canvass of the district with 
the view of pining another scheme before the Board. There was also a 
suggestion that Wood Green should be incorporated with Hornsey, which 
already had an electrical undertaking, so that in any case Wood Green 
would have a supply within a reasonable period, and of course the Trustees 
of the Alexandra Palace would be regarded as one of the largest customers. 

In cross-examination, Witness maintained that the Council could 
supply the Alexandra Palace Trustees more cheaply than the company had 
offered to supply the Wood Green Council. 

Mr. FREEMAN, K.C., on behalf of the Shoreditch Borough Council, 
opposed the clause which gave the promoters power to supply energy for 
traction purposes which could be used outside the district, and argued that 
this matter should be dealt with by special acts of Parliament either on 
the part of the railway and tramway companies or another act on the 
part of the supply company. 

Mr. SAUNDERS, on behalf of the Islington Borough Council, objected 
to the clause giving the company power to supply in adjoining areas by 
agreement with authorised users, which, he said, virtually gave the pro- 
moters powers to compete in Islington in the event of any other company 
securing statutory powers to use electricity for any purpose. | 

Counsel for the promoters made no reply, and the Chairman inti- 
mated that the decision would be postponed. 
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CENTRAL ELECTRIC SUPPLY BILL. 


Mr. BALFOUR BROWNE, K.C., who appeared for this bill, with Mr. 
E. Moon, K.C., said it was a proposal to extend the powers of the Central 
Electric Supply Co., which was formed some years ago because two of 
the London electric supply companies had come to the end of their tether 
so far as the generation of electricity was concerned—viz., the St. James’ 
& Pall Mall Co. and the Westminster Co. The Central Electric Supply 
Co. was promoted by these two companies for the purpose of erecting a 
large generating station on the banks of the Regent’s Canal to supply 
them with electrical energy during their peak load. The first proposal of 
the bill was to lay a second main from the power station to the sub. 
stations of the two companies mentioned, and to put under statutory 
powers some additional land purchased at the site of the generating 
station for the purpose of extensions. The main proposal of the bill, 
however, was to supply authorised distributors in St. Pancras, Maryle- 
bone and Westminster, and to railway and tramway companies, who 
might also use the energy obtained within the supply company’s district 
anywhere upon their lines. The opponents to the scheme were the 
London County Council, the Westminster City Council and the pro. 
moters of the Administrative County of London and District Electric 
Power Bill. But he objected to the locus of the London County Council 
except as regards their main sewers and roads. 

After some discussion, the Chairman upheld this objection. 

Mr. EDWARD BOULNOIS,M.P.,Chairman ofthe Central Electric Supply 
Co., said the proposal to lay a fresh main from the company’s generating 
station and the sub-stations of the St. James’ & Pall Mall and Westminster 
Cos. met with the approval of the Board of Trade as being absolutely 
necessary for the safety of the supply. 

Tuesday, May 16. 

Mr. BOULNOIS, continuing his evidence, said there was no maximum 
price in the bill for bulk supply to authorised undertakers, but clause 6 
provided that should the company and any authorised undertaker fail to 
agree upon & price, an appeal should be made to the Board of Trade to 
fix the price at which such supply should be given. If the extra powers in 
the bill were granted, the two companies which were at present supplied 
would be supplied on cheaper terms than was now possible. The pre. 
sent price to these companies was cost price, with a very small margin 
for profit. He did not think there would be any difficulty on the question 
of finance. The bill proposed to take power to supply railways for use 
outside the area of supply. 

Prof. A. B. W. KENNEDY, F.R.S., joint chief engineer, with Mr. 
Sydney Dobson, to the Central Electric Supply Co., said the present 
capacity of the works was 8,600 kw., but the station was only loaded to 
about two-thirds its capacity, whilst the land available was only used to 
the extent of one-fifth. As a matter of fact, the existing buildings were 
full up. There were 7 acres of land available. From the commencement 
of the company the idea was to make it a power company, and not to 
confine its operations to supplying the St. James & Pall Mall and West- 
minster Companies. He estimated that working on a full-load the total 
costs would be reduced to 0:88d. per unit. 

By Lord ZOUCHE of HARYNGWORTH: It was desirable to have 
separate mains for the power and lighting because of the variations of the 
pressure created by a largepower-load. For small motors it was not material. 

Mr. F. J. WALKER, secretary to the company, also gave evidence. 

This concluded the case for the promoters. 

The Hon. J. D. FITZGERALD, on behalf of the Administrative County 
of London and District Electric Power Bill, then addressed the Committee 
against the bill. He said he objected to the increase of the powers of the 
company because it was originally sanctioned by Parliament only to 
supply two other companies, and had already been refused the general 
power of supply now asked for. It was not proposed to offer the same 
facilities to the manufacturer that the Administrative Co.’s bill did because 
the Central Co, did not ask to be allowed to supply the manufacturer direct. 

Mr. FREEMAN, K.C., on behalf of the Metropolitan Boroughs of St. 
Pancras and Marylebone, contended that as the local authorities in those 
districts would not want a supply from the company there was no reason 
for giving them the bulk supply powers they asked for. He strongly 
protested against the power to break up the streets in order to supply rail- 
way companies. 

Mr. BLENNERHASSETT, K.C., for the Westminster City Council, 
confined himself to the question of purchase, and asked that the terms of 
the company’s Act of 1899 in this respect should be embodied in the pre- 
sent bill, and not be overridden as proposed. 

Mr. MOON baving briefly replied for the promoters, 

The CHAIRMAN said the Committee would reserve their decision. 


County or LONDON ELECTRIC SuPPLY BILL. 


This bill is the last on the list before this Committee. 

. Mr. E. MOON, in opening, said that the company sought power to 
supply in bulk to authorised distributors and railway and tramway com- 
panies similarly to the previous bills, but it was also proposed to extend 
and couple up the two existing stations of the company at Wandsworth 
and City-road and to keep them as one account, and these matters were 
unopposed. With regard to the power to supply railways, counsel pointed 
out that the company had already been in negotiation with the London, 
Brighton & South Coast Railway Co. for supplying a portion of their lines 
about to worked electrically, but, owing to the legal difficulty with regard 
to supply outsice the company’s area, the matter had had to be dropped. 
In addition to the company's Provisional Order area, the following districts 
were included in the ares of the company for the purposes already named: 
— Battersea, Lambeth, Southwark, City of London, Shoreditch and Hack- 
ney, and it was pro to erect a new generating station at Tottenham. 

т. C. P. SPARKS, chief engineer to the County of London Electric 
Supply Oo., said the present area of the company was 22 square miles and 
the proposed area 100 square miles, with & population of 2,956,000. In 


the area of 22 square miles there were already laid 500 miles of mains, 
including 50 miles of extra high-pressure and 200 miles of high-pressure 
cables. The prices in the bill only applied to authorised distributors, 
and not to authorised users. As already mentioned, the company now 
possessed generating stations at Wandsworth and the City-road. The 
present capacity of the Wandsworth station was 4,500 kw., with 25 per 
cent. reserve, and on the existing site this could be raised to 9,450 kw., 
with 25 per cent. reserve. If the extra land now asked for around these 
works were granted, the capacity could be raised to 12,750 kw., with 25 
per cent. reserve. Similarly, the present capacity ot the City-road station 
was 3,500 kw., with 25 per cent. reserve, which could be raised on the 
existing site to 5,900 kw., with 25 per cent. reserve, and with the extra 
land asked for it could be extended to 13,000 kw., with 25 per cent. 
reserve. With regard to connecting Ше two stations together, he had 
prepared the following estimates :—Sub-station at each end of line fer 
static transformation, £4,000; 2°65 miles of six-way conduit, £6,600; 
three-phase three core cables, 50 periods, 10,000 volts, 0°25 sq. in. section, 
capable of transmitting 2,000 kw. (at £1,400 per cable per mile, with 
spare cable in reserve) £7,420. Total £18,020. For a further sum of 
£7,710—viz., sub-station equipment £4,000, and cables £3,710, 4,000 kw. 
could be transmitted, still having one cable in reserve. The cost of con- 
necting the St. Olave sub-station and the Peckham sub-station with 
cables to carry 1, 500 kw. was £4,650, including expenditure on sub- 
stations. Toenable 1,500 kw. to be interchanged between these two sub- 
stations would cost £20,670. The units delivered to the mains of the 
company last year were 9,420,430. Of these 7,181,309 were sold, and 
32 per cent. were for power purposes. The total cost per unit sold was 
1:85d., works costs, including distribution, 1:155d., the load. factor on 
units sold was 13:6 per cent., and the percentage of working costs to 
revenue per unit sold was 46:3 per cent. The following tables were 
handed in: 
Comparative Return of Output, Cost per Unit Sold, c., at Wandsworth 
and City-road Stations combined, 1903-4-5. March quarter, 


1903. 1904. 1905. . 

Unite delivered to mains 7,596,266 .. 9,420, 430. is 8,089,797 
Units sold............ 5,754,633 . . 7,181,309 МА 2,459,500 
Maximum load ........ 5,342 kw... 6,016 kw. .. 5,775 kw. 
Load-factor on units sold 12307 .. 19:687 .. 19457 
Coal and other fuel .... 066d. 0:494. .. 0. 399d. 
Oil, waste, water & stores 008d. .. 0:06d. .. 0°050d. 
Salaries and wages .... 0:290d.  .. 0:24d. .. 0°178d. 
Repairs, maintenance & 

distribution charges.. 0:42d.  .. 0:36d. .. 02744. 

Works costs ...... 1:45d. 115d. ————90:901d 

Rents, rates and taxes.. 0:82d.  .. 0:261. .. 0214d. 


Management, directors’ 
fees, salaries, office & 


legal expenses, &c. .. 040d. .. 044d. 0:867d. 
0:78d. ———0°70d. 0:581d. 
Total costs ...... 2°23d. 1:854. 14824. 
(а) Station costs per unit 
delivered to mains. 0:897 0:718 0:597 
City-road Station.—Statement of Costs for Six Months ending 
Maximum demand, 2,824 kw. March 28, 1905. 
(a) Units delivered to mains ................ 9 —ͤ* 3,264,068 
(b) Units sold ..... „ FF . . . . 2,595,407 
Load-factor on units (a) ........................... 26:4% 
Load-factor on units (b ......... MUCHO re 21-077 


Efficiency (5)/(a) = 79:5 per cent. 
Costs per unit Cost per 


Generation :— delivered to mains, unit sold. 
Coal ов насаа . „„ 0295 .... — 
Oil, water and stores . 0:035 — 
Salaries and wages 0130  .... — 
Repairs ............. C 09:077  .... — 


(a) Station cost per unit delivered to mains.. 0:537  .... 0675 
Distribution costs........... —— — S. ) 0102 


(b) Total works costs ...... seen 

Average cost of coal 11s, 8d. ton. 

Continuing, Witness said the maximum load on the combined stations 

of the companies was 6,016 kw. in 1904, showing an increase of 674 kw. 

over the previous year. With regard to the new generating station at 

Tottenham, the ultimate capacity of this would be 70,000kw., but the 

first section erected would be for 10,000 kw., and the following are the 
detailed estimates for the work. 


Bulk Station at Bailey's-lane, Tottenham, to supply 10,000 kw. Maximum 


Demand at Bulk Station. Capital cost per 
| kw. demanded 
Turbines and Condensers— at station. 
4 by 8,000 kw., normal rating, at £5 per kw. £60,000 .. 6:0 
Boilers, superheaters, economisers, thermal 
storage and ash handling, £8 per kw. + 20 
per cent, reserve ........... — Á—ÓÀQ 36,000 3-6 
Chimney, flues and ѓапв.................... 15,000 .. 15 
Coal stores, conveyor and grabs ............ 12,000 12 
Pumps, piping, tanks, стапе................ 6,000 0:6 
Switchboards and connections and accessories 12,000 12 
Land and buildings............. —— ‚.... 45,000 4:5 
Supervision and contingencies 10, 00 1:0 


| 
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Conduits and Main. 
Conduit Cables—six at 


Dis- 
at £2,500 £1,400 each per , 
bun per mile mile—0:25 sq.in. Tous 


—6 ways. 3 соге х 10.000 v. 
Bailey's-lane to City-road. 44 .. £11,000 .. £36,960 .. £47,960 
City-road to St. Olive's .. 265 .. 6,600 22,260 .. 28,860 
St. Olive's to Wandsworth 6:2 .. 15,500 .. 52,080 .. 67,580 
Branch to Yukon-road (3 

cables conduit, £2,000 

per mile) ............ 15 .. 3,000 6,300 9,300 
Branch to Peckham (3 

cables conduit, £2,000 

per mile) ............ 35 .. 7,000 .. 14,700 .. 21,700 


18:25 .. £43,100 .. £132,300 .. £175,400 
Sub-station Equipment (without land or buildings). 


Cost per kw. 
normal rating of 
station. 
1 Static transformers at £1 per kw., 6,600kw.. £6,600 .. £0-66 
4 Rotary transformers £5 х 3,800 ..... — . 16,500 .. 1°65 


£23,100 22:31 


Station ...... 3 J.;; 8 £19:6 


Conduits and mains ...... dor p 17:5 
Sub.station equipment ................................ 2:3 
£39:1 


Output 25 per cent. load-factor on station, 21,900,000 uaits at 80 per 
cent. efficiency = 17,520,000 units delivered to distributing mains at sub- 
stations. 

Coal delivered by canal at 118. per ton. 


Coal 0:059d. per lb. cost of 2·8 bw 0:165 .. £15,050 
Oil, waste, water and stores 0:012 .. 1,095 
Salaries and жэдез ............................ 09:05  .. 4,560 
Repairs and maintenance ...................... 0:08  .. 4,560 


0277 .. £25,265 
Load-factor at bulk station on units delivered to mains at sub-stations 


= 20 per cent. 
| 17,520,000 units. 
Works costs 20 100. йи» . 0346 .. .. £25,260 
Distribution and attendance at sub-stations.. 0:068  .. Я 4,960 
Management of bulk supply—rates, taxes, &c. 0-136 .. T 9,920 


—— 0550 .. 
Int. ar d dep. at 74 per cent. on £400,000.... 0-411 0411 .. 80,000 
.. 0:961 .. £70,140 
Output, 85 per cent. load-factor on station, 30,660,000 units at 80 per 
cent. efficiency = 28 per cent. load-factor on mains, 24,580,000 units. 
Load-factor on bulk station on units delivered to mains at sub-stations 
— 28 per cent. 
Generation of 80,660,000 units, 


Coal, 0°059d. x 251b. .............. . . 0347 .. £18,780 
Oil, water and stores АУЕН 001... 1,280 
Salaries and wages 004  .. 5,110 
Repairs and maintenance ............... ТРЕ 0:045 .. 5,750 


0:242 .. £80,920 
Delivered io mains, 24,530,000 units. 


Works costs E V 030 .. £30,660 

Distribution and attendance at cub-stations ...... 006 6,130 

Management, rent, rates and tages 011 .. 11,250 
0-47 

Interest and depreciation .................... .. 0298 .. 80,000 


0763 .. £78,040 
Wednesday, May 17. 

Mr. SPABKS continued his evidence, He said the negotiations with 
the London, Brighton & South Coast Railway Co. were with regard to the 
Victoria~London Bridge section, but the legal difficulty, as already pointed 
out, had suspended the negotiations for the present. 

By the CHAIRMAN : If the extended area were refused, it would still be 
important to the company to have the power to supply authorised users — 
viz., railway and tramway companies. 

Under cross-examination : Witness said the bill did not propose to alter 
the position of Camberwell, because at the end of the 42 years in his 
Camberwell order the Council could call upon the company to sell that 
portion of the Wandsworth station which dealt with the supply of 
Camberwell. It was the opinion of the company that the maximum 
prices in the original orders would be superseded by those in this bill if it 
were passed. He agreed that if the tables of prices putin by the Adminis- 
trative Co. were right, then the maximum prices in his bill were higher. 
There was no sliding scale with regard to dividend in his bill. The pre- 
sent mains would be used for the present for the purposes of the new 
undertaking, but ultimately new mains would bave to be laid, and the 
question of the purchase of the existing mains by the local authorities 

would not be interfered with. E. med De а й 


With regard to the laying of mains through the City, this was the 
shortest way, and to go round would involve a vety large extra expense. 

Further cross-examination: His tariff under the bill was lower than 
that of the Charing Cross Co., with whom there was a possibility of com. 
petition in the City. 

Mr. SYDNEY HOLLAND, for the Charing Cross Co., asked permission 
to hand in a comparative table of charges. | 


The CHAIRMAN : I may say that tables have no effect upon the Com- 


mittee. | 

By Mr. VESEY KNOX, for the South Lindon Electric Supply бө, 
Witness admitted that, with regard to the London Southern Tramways 
Co., which would probably be electrified very shortly, and which was only 
in his district as regards 200 yds., he would have power to supply the 
whole of the undertaking under this bill. The South London Co., in 
whoee area the majority of this tramway was, could not supply the tram- 
way because of its limited powers under а Provisional Order. © 

-examined: If Battersea were excluded from the area as was syg- 
gested, it would mean an extra £30,000 in the cost of linking up the 
stations and sub-stations of the company, owing to the cxtra distance that 
would have to be traversed by the mains. 

Mr. MURPHY, director of the London Southern Tramways Co., gave 
evidence in support of the bill, and stated that in view of tbe electrifiza- 
tion of his lines, the prices in the bill were such as to appeal to his company. 

This concluded the case for the bill. 

The case for the 0 шов was then gone into. 

Sir RALPH LITTLER, K. C., for the City of London Corporation, 
asked the Committee to refuse the promoters the powers asked for to lay 
mains in the City in view of the congested state of the streets. 

Мг. H. LLOYD, K.O., for the Administrative County of London & 
District Electric Power Co., opposed the scheme on the ground that it 
was not of a sufficiently comprehensive character to meet the demands of 
the manufacturers of London. The bill gave the manufacturer no right 
to demand a supply. If the bill of the Administrative Co. were passed, 
all the trouble that had arisen on the other bills on the question of pur- 
chase by the local authorities would be obviated. 

Lord ROBERT CECIL, on behalf of the Borough Council of Camber- 
well, dealt with the difficulty that would arise on the question of the 

urchase of the undertaking of the company in thst area, should the 
businése be extended in the manner suggested. The bill was an attempt 
to evade the purchase clause in the Provisional Order. | 

Evidence was then called on this point in order to place before the 
Committee the facts of the case. 

Mr. VESEY KNOX, for the South London Electric Supply Co, argued 
that if the extended powers asked for were to be allowed to ex'sting London 
electric lighting companies, they should not be granted toone company 
80 as to give it an advantage over another. With regard to the position 
of the Southwark Borough Council, whom he also represented, was it 
fair that the company should be allowed to compete with the council 
when a few years ago the council was refused consent to compete with the 
company ? ‘ 
Mr. SYDNEY HOLLAND, on behalf of the Charing Cross Oo., argued 
tbat the main object of the bill was to get into the City, to supply the 
City Co. in order to enable it compete more effectually with the Charing 
Cross Co. Two of the divectors of the City Oo. were also directors of the 
County Co., and in the bills of both companies there was a clause to the 
effect that neither woald supply in the area of the other withont consent. 
Why would not the County Co. give him the same clause. 


Thursday, May 18. 

The Committee delivered their decision this morning. 

The CHAIRMAN eaid the Committee had decided that :— 

The North Metropolitan Electric Power Bill may proceed. 

It is inexpedient that the Charing Cross & Strand Kleciricity Supply 
Bill should proceed. 

It еен that the City of London Electric Lighting Bill should 
proceed, 

With regard to the Central есігі Supply Bill, the Committee have 
decided that it is inexpedient to grant them the extended area of supply, 
otherwise that bill may proceed. 

With regard to the County of London Electric Supply Bill, the. Com- 
mittee have decided that it is inexpedient to pass tho-e clauses which 
deal with the linking up of the generating stations and the clauses which 
deal with the extended area and extension of powers over the existing 
area, Otherwise the bill may proceed. ЭК: 

With regard to the Admininistrative County of London ВШ and the 
Metropolitan Electric Supply Bill, the Committee have these bills still 
under consideration. While fully alive to the importance of the supply 
of cheap power, the Committee have not failed to observe that the intro- 
duction of new power companies not subject to statutory purchase into 
areas already occupied by electric companies which were subject to statu- 
tory purchase, must necessarily inflict hardships upon the latter. Before 
arriving at a decision with regard to tbese two bills, the Committee will 
be prepared to consider any reasonable suggestions for obviating that 
hardship. They hope that this matter will be seriously entertained both 
by the promoters and the opponents. | 

Mr. HUTCHINSON, on behalf of tbe City of London Eleetrie Lighting 
Bill, asked that he might havethe power to supply railways, and to supply 
in bulk authorised distributors in adjoining districts. : 

The CHAIRMAN refused to alter the decision of the Committee. 

Mr. BAGGALLAY, for the Charing Cross Co., asked for the powers to 
legalise the Lambeth generating station and the laying of cables across 
the bridges. f р ) 

The CHAIRMAN said the Committee could not alter the decision 
already given. | | 
After some discussion it was decided that the questions with regard to 
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the Administrative County Bill and the Metropolitan Electric Supply Bill 


„ Sbguld be, dealt with at 12:30 on Monday. 
B e clauses with regard to the North Metropolitan Electric Power 
Supply Bill wef8 then considered. 
The chief amendment to the provisions of the bill was that the supply 
of energy to any railway or tramway company used outside the area 
- Should be used solely for traction purposes. The preamble was then 
passed, and the bill ordered to be reported for third reading. 
On the consideration of the clauses of the County of London Electric 
Supply Bill, a clause was ordered to be agreed that the extra land asked 
for at the Camberwell sub-station of the company should be used solely 


for the purpose of transformation and not for generation. A clause giving 


the company power to receive a supply from companies in adjoining dis- 
tricis was refused on the objection of the Southwark Borough Council, 
for whom Mr. Vesey Knox argued that it might permit of combinations 
between companies, and so complicate the purchase question in that district. 

The power to supply railway and tramway companies with energy for 
use outside the area of supply was next considered. 

Mr. VESEY KNOX (for the South London Electric Supply Co.) objected 
to this clause on the ground that it was unnecessary. It should be left 
to the authorised user requiring the supply to come to Parliament and ask 
for the powers to take the whole supply from one company. If the clause 
were passed it would enable the County of London Co. to supply the whole 
of the London Southern Tramway Co.'s undertaking with energy, notwith- 
standing the fact that only about 200 yds. of the tramway was in that 
area and the remainder, about 5 miles, in the South London Co.'s area. 

Mr. MACASSEY, for the Administrative County of London Co., con- 
tended that as, under the decision of the Committee that morning, the 
County Co. would remain simply an ordinary lighting company under the 
Electric Lighting Acts, to give them this power would be to extend the 
principle of those Acts. This very question was being dealt with in the 
Government Supply of Electricity Bill this year, and would tben apply 
to every company and lighting authority. 

Mr. H. R. CRIPPS, on behalf of the Charing Cross Co, opposed the 
clause for the reason that since the decision of the Committee that morn- 
ing rejected that company's bill, this clause would give the County Co. 
power to supply railways in the Charing Cross Co.'s district which the 
latter company could not supply at all. 

The clause was granted with an addition that the supply might be used 
for the purpose of lighting carriages, &c. 

The Committee adjourned until this morning (Friday). 


METROPOLITAN PNEUMATIO DESPATOH BILL 


Before the Court of Referees on Friday last week (Mr. Parker Smith, 
chairman) an application was made, on behalf of the principal electric 
light companies of London, for permission to appear against the Metro- 
politan Pneumatic Despatch Bill in Committee. 

Mr. MOON, K.C., who appeared for the petitioners, claimed a locus 
on the ground of competition, and also in respect of the powers which 
would necessitate an alteration in the position of and an interference 
with the mains of the electric supply companies in London. The 
latter power was contained in secs. 36 and .42 of the bill, and under 
sec. 32 all the powers of the Gasworks Clauses Act were taken ad- 
vantage of. On this point he contended'that there was a great 
distinction between a gas, water or electric company which already had 
these powers and the company proposed to be incorporated under this 
bill, because all these companies were acknowledged to be of public 
utility, whereas in this case the proposals were novel and purely experi- 
mental and were there for empirical purposes merely. It might be argued 
that when the electric lighting compunies first came into existence their 
proposals were novel, but the whole question had been discussed 
in Parliament and the Electric Lighting Act of 1882 had been 
passed, and when the first proposals of this character came before 
Parliament the work was not of an experimental character. He con- 
tended that these companies were entitled to be heard before the 
Committee to say that the scheme was impracticable, was an illusion, 
and could not be carried on commercially. A limited locus would only 
give protection for their mains, but it would not prevent interference 
with their business or even loss during the interference. This was the 
first point upon which he based his claim. With regard to competition, 
the Pneumatic Despatch Co. proposed to lay down pneumatic tubes for 
the despatch of parcels from stations situate in various parts of London, 
and to provide the necessary power by means of electric motors, which 
would be supplied from generating stations erected by themselves. His 
contention was that the business of the company would not be sufficiently 
large to warrant the erection of separate generating stations, and that 
if this were done there would be an unfair competition with the electric 
supply companies. 

Mr. BRYNMOR JONES : I do not see where the supply of electricity 
comes in. 

Mr. MOON : The pneumatic power is created by electric motors, and 
they are proposing to break up the streets for the purpose of supplying 
the necessary energy. | 

Mr. WORSLEY TAYLOR: But their powers are limited to supplying 
electricity for pneumatic purposes only. 

Mr. MOON: Yes; but they would also have the power to light the 
premises or stations for despatching the parcels and goods, and, as there 
are to be 223 of these stations, the amount of possible business taken 
away from the electric supply companies may be very great. 

The CHAIRMAN : It is a curious kind of competition, for they do not 
take power to sell electricity. UR 

Mr. MOON : Indirectly they do, inasmuch as they, through their cus- 
tomers, get a value for the electricity they use; further, they take power 


to erect installations on private premises for the pneumatic transmission 
of parcels from one part of those premises to another. 

Mr. BRYNMOR JONES: If they used gas you would have no locus at 
all on competition. 

Mr. MOON: No. But as it is if we can prove that they cannot gene- 
rate their electricity as cheaply as we can supply them that would be 
sufficient to show that it is no use their having thege powers. 

The CHAIRMAN : You want to compel them to become your customers ? 

Mr. MOON : We want to be allowed to say to Parliament that this 
company cannot supply as cheaply as we can. 

Mr. BRYNMOR JONES: But this case is different to where you have 
two traders rendering the same service. They come into contact in seeking 
custom. There is nothing of the sort here! 

Mr. MOON said there was competition in the gense that the customers 
of the Pneumatic Despatch Co. were paying for the use of the electricity 
used in the working of the tubes. They were in a different position to a 
private person doing the same thing on his own premises. They were 
asking for Parliamentary powers, and would be supplying electricity 
which the electric lighting companies would otherwise supply. 

Mr. BALFOUR BROWNE, K.C., on behalf of the Metropolitan Pneu. 
matic Despatch Co., said the company did not intend to break up any 
streets or do anything to provide any person with power, and certainly no 
act of Parliament was required to place and maintain pneumatic tubes 
upon private premises. All the electric light companies wanted was that the 
company should be compelled to take their electric power from them. 
Their possibledemand was 32,000,000 units per annum, and while it might 
be economical to take current from an outside source, the company did not 
wish to be bound in any way, and wanted to be left free to buy in the 
cheapest market. 

The CHAIRMAN : You are asking for powers to break up streets and 
interfere with other peoples' pipes and wires. These powers are usually 
given by Parliament to undertakings of proved utility. Here you come in 
with a new and unproved scheme. Would it not be better for you to 
establish yourselves as being of public utility before asking for the same 
rights over other peoples' property that other companies have. 

Mr. BALFOUR BROWNE said һе was quite sure that Parliament 
would never sanction the bill unless he could prove public utility, but it 
was not for the electric lighting companies to determine this. He did not 
dispute that the electric lighting companies had a limited locus so far as 
the protection of their pipes was concerned. А 

The Court, after deliberating in private, granted the electric lighting 
companies the locus asked for. 

Mr. THOMAS, on behalf of the Metropolitan Railway, next claimed a 
locus on the ground of competition in the matter of carrying goods, 
and also on the ground of possible injury to the business of the railway 
through the breaking up of the streets. 

The Court allowed a locus in this case also. 


The bill came before a Select Committee of the House of Commons on 
Tuesday. The Committee are Sir Henry Aubrey-Fletcher (chairman), 
Mr. Batty Langley, Mr. Garfit and Mr. Toulmin. Counsel for the bill are 
Mr. Balfour Browne, K.C., the Hon. J. D. Fitzgerald, K.C., Mr. Le Breton, 
K.C. and Mr. Rostron. There are a considerable number of opponents to 
the bill, including practically all the London borough councils, the London 
County Council, the electric lighting companies of London, the Metro. 
politan and Metropolitan District Railway Companies, the London U nited 
Tramways, the Underground Electric Railway Co. of London and several 
of its affiliated tube railway companies, and the City Corporation, in 
many cases counsel being reserved. 

Mr. BALFOUR BROWNE, K.C., in opening the case for the bill, said it 
was & proposal to incorporate the Metropolitan Pneumatic Despatch Co. 
The scheme was to lay down 95 miles of double 12.in. tubes, connected 
up by 172 stations, for the despatch by pneumatic power of parcels, goods 
and messages, and to erect an electricity generating station. The system 
was known as the Batchelor system, which was in existence and 
had been very successful in America for the last 12 years The 
system was protected by 11 patents in England, all of which 
would be acquired by the new company for the purpose of this 
scheme. The method of operating was as follows: — Electric power, 
generated at the power station of the company, was conveyed to various 
electric motors at the separate stations, which motors operated air com- 
pressors; and the parcels, contained in a carrier or shell, were driven 
through the tubes by means of the compressed air. The financial side cf 
the scheme, he thought, would be put beyond question when he mentioned 
the following gentlemen who were supporting the scheme: — Some of the 
directors of Messrs, Barclay & Co. (bankers), Mr. W. F. Blaine (chairman 
of the Standard Bank of South Africa), Messrs, Crompton & Co., 
Messrs. A. Cayzer & Co. (bankers), Messrs. Smith and the Union Bank 
of London, Mr. Parr (of Messrs. Parr’s Bank), Mr. W. D. Hoare ‘of 
the Bank of England), and Mr. R. Martin (of Martin’s Bank), and 
Mr. J. Pierpont Morgan, Jun. The capital of the company would be 
£4,000,000. There were a great many protective clauses in the bill. 
including one for the protection of the Postmaster-General, and one as 
to the route of the tubes through the various streets, which would give 
the local authorities the right to approve or disapprove the routes of the 
pipes, under certain conditiong. The area of the proposed scheme was 
practically the whole of the Administrative County of London. 'The 
stations were laid out at a distance of half a mile apart. It wes 
calculated that the necessary power for the scheme would be 10,000 M. p. 
or 30,000,000 units per annum. The rate of transmission would be on 
an average 30 miles an hour, but if necessary this could be accelerated 
to 40, 45, or even 50 miles an hour. The outside diameter of the tubes 
would be 13 in., and the internal diameter was 12 in. He would ask the 
Committee, before the proceedings had lasted very long, to pay a visit to 
& temporary installation near Fulham station, and see the system in 
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operation. The tubes were constructed of iron, and the bends hitherto 
had been of brass, because they had had to be constructed straight and 
then bent. But & new system had been evolved of making the bends of 
iron. The outside diameter of the bends was 17 in., and where two pipes 
were laid side by side at 18-in. centres, it would require a trench 35 in. square 
to lay the tubes with their electrical connections. The stations were divided 
into terminal stations and intermediate receiving stations, Each station 
would be equipped with transmitting and receiving apparatus. The 
carrier was sent away automatically, and there was an ingenious time- 
lock arrangement which would prevent one carrier being despatched until 
after a pre-arranged period sufficient to allow any other carrier to be out 
of the tube or past the next station. The tubes proposed were larger 
than those at present used in America. The carrier would be 3 ft. 6 in. 
long, and around the outside were two rings composed of canvas impreg- 
nated with indiarubber, which lightly touched the insides of the tubes, 
thus getting the pressure without allowing any leakage. It was estimated 
that these rings would travel 10,000 miles. Each carrier would take 
701b. of parcels. The initial pressure on the carrier would be 101b. per 
square inch, but the carrier would actually bear 25 Ib. to the square inch. 
The carrier could not be put into the tube until it was locked. There 
were two kinds of receivers—viz., open and closed, the former being used 
where the air pressure was very little, as at the end of a long length of 
tube, and the latter at the nearer stations, where the pressure would be 
very са At such receivers, there would be a pneumatic cushion which 
would overcome the momentum of the carrier, and the carrier would then 
be handed out on to a table to the receiving operator. An ingenious sys- 
tem of selecting stations would be employed. Each carrier, when des- 
patched, would be labelled with a disc of a certain size, and when it 
reached its proper station this disc would form contact with two elec- 
trical needles in the tubes and be delivered at that station. By using 
а differently-sized dise for each station, the carrier was delivered at its 
proper station. Up to the present this device had been only applied to 
five stations, but a new invention had been made, but not yet patented, 
which would apply it to any number of stations. Owing to the fact that it 
was not yet patented he could make no public statement regarding it. But 
the inventor would be pleased to show all his arrangements to the Com- 
mittee. The method of locating any stoppages in the tubes—which, as a 
matter of fact, were exceedingly rare—was to fire a pistol into the tube 
and calculate the time of the echo. At each depot there would be a staff 
of messengers with tricycles, in all amounting to 8,500, to deliver the 
parcels, and in addition provision had been made for 75 vans. The 
labour bill was estimated at £192,673 per annum. Similar systems were 
in use in Paris, Berlin, Vienna, Boston, Philadelphia, St. Louis and 
Chicago. The main advantage of the scheme would be the relief to the 
streets, and an estimate had been made that 25 per cent. of the traftic in 
the streets to-day would be removed. With терага! to the electrical energy 
required by the promoters, it would be preferable that this should be 
obtained from outside sources rather than that the promoters should go 
to large capital expenditure to erect their own, provided the supply was 
cheap enough. The site of the company’s proposed power station was at 
Kensington. The pipes would be laid below the present gas and water 
pipes and above the sewers, about 6ft. deep, and the system of laying the 
pipes would be to have a temporary covering with the men working 
underneath, so that there would be no obstruction to the ordinary 
traffic of the streets, Further, the pipes would not be laid in main 
streets, but could be put down any side street. With regard to esti- 
mates, there would be 200 miles of pipes, +} in. thick, coating £1,057,350, 
including laying and filling in the trenches and the making good the 


surface of the streets. The tubes woulc cross the river by bridges. Cables. 


would cost £105,000, plant at stations £805,580, 12,000 carriers at £4 
each £48,000. Only 4°5 per cent. of the streets in London would be 
interfered with. The possible sources of revenue were parcels, &., by 
tube, parcels, &c., not by tube, newspaper distribution and the postal 
service. The possible revenue was put at £1,149,459, but in order 
to be on the safe side it was proposed to take a discount of one-third 
off this, which gave a gross revenue of £935,912, which would pay 
11:7 per cent. on the capital. Assuming that the Post Oftice made 
no use of the system they deducted £152,940, and with this reduction 
the revenue would be sufficient to pay 8:9 per cent. on the total 
capital. It was expected that 80,000,000 parcels would be carried. The 
schedule prices in the bill gave an average of 3:1d. per parce! in the 
London area, and 4:132d. per parcel outside London. But these were 
maximum prices, and of course different terms would be arranged 
with different customers. With regard to the attempt in the House of 
Commons to put the bill back pending the publication of the report of 
the Royal Commission on London Traffic, Counsel said he had a letter 
from the Chairman of the Commission to the Government saying that 
there was no need to do this so far as the Commission was concerned. 
With regard to the petitions against the bill, Counsel said that the petition 
of the electric supply companies was merely to prevent the company 
erecting its own generating station. That of the London County Council 
was of a general character, but it asked for a rent for the use of the sub- 
soil, which, as a matter of fact, belonged to the occupiers of the streets. 

Mr. V. C. BATCHELOR, chief engineer of the Batchelor Pneumatic 
Tube Co., of Philadelphia and New York, and inventor of the system, 
confirmed the particulars given by Mr. Balfour Browne, and stated that 
all the installations hitherto erected had worked very successfully. The 
tubes at the receiving stations were arranged in a semicircular manner, 
so that the carrier was gradually brought to rest without shock by centri- 
fugal force. The selected disc was placed in the front of the carrier. 
With the ordinary discs they could work seven stations, and the carrier 
would have to be re-despatched, but devices were in contemplation which 
would deal with a much larger number of stations. It was believed that 
а 12.in. tube was the most economical size for parcel trattic. A 4, ft. 
system introduced into London some years ago was д failure. 


Cross-examined by Mr. ERSKINE POLLOCK, K.C., for the London 
County Council, Witness admitted that a scheme of the magnitude of the 
one now proposed had never been attempted before, but the fact that 
there were such a large number of stations made the working of the 
system much simpler than a small system, for, by a system of relays, the 
pneumatic power was transmitted from station to station, so that it was 


really working a long series of two station lines. The electric cables for 


supplying the motors for driving the air-compressors would be laid in the 
same conduit as the tubes, and the manholes would be placed every 
350 ft. A great deal of canvassing had been carried out, and the esti- 
mates given by counsel were based on the results. The carriers would be 
transmitted through the tubes at 10. second intervals. 

On Wednesday, 

Sir RALPH LITTLER, K.C., in the course of a cross.examination on 
behalf of the City Corporation, read a letter from the Postmaster-General, 
in which he stated that it was still his opinion that the bill ought to be- 
кера until the report of the Royal Commission on London Traffic 
had been presented. If the London County Council and the City Cor- 
poration opposed on third reading the Postmaster-General said that he 
would support them. 

Mr. BATCHELOR was then further cross-examined on the question of 
the interference with the traffic of the streets in the laying of the mains, 
and the congestion that would be caused by the employment of 3,500 
boys on tricycles delivering parcels. Witness replied that this disadvan- 
tage would be easily outweighed by the great relief to the streets by the 
direct conveyance of the parcels to the centres, and thus doing away with 
delivery vans for the whole distance. As regards the breaking up of the 
streets, this would be a small matter, as the ordinary traftio during the 
day would be continued uninterruptedly. From 80 to 90 per cent. of the 
ordina parcels in London could be accommodated in the 12 in. carriers 
proposed. 

Re-examined: The longest run of the carrier without re-handling in 
New York was about 6 miles. 

By the Committee: There had been no attempt to lay down any of 
these tubes for commercial purposes since 18998. In New York there was 
only one local authority to deal with as to the route of the pipes, &c., 
and they always worked together without friction. 

Mr. EDGAR COHEN, one of the promoters of the bill and a director 
of Harrod’s Stores, said that company dealt with 8,600,000 parcels 
annually. He had carefully considered the question of cost and had cal- 
culated that with the prices in the bill Harrod's would save a considerable 
amount as compared with the cost now. Another great advantage was 
that by this system there could be a continuous despatch and delivery, 
as there would be no need to acoumulate a large number of parcels before 
despatching them. | 

nder еговв-ехашїпайоп by Mr. POLLOCK, for the London County 
Council, as to the present attitude of the Postmaster-General towards the 
bill, Witness stated that originally great encouragement had been given 
by the Postmaster-General to the scheme, but after second reading this 
had suddenly changed to antagonism, and things had been done that had 
hitherto not been considered Parliamentary. 

Mr, POLLOCK, appealing to the Committee, said he should not con- 
tinue his questions after auch a remark. If any charge were to be made 
against the Postmaster-General, some one from that department had 
better be called. | | 

The CHAIRMAN suggested that the matter be allowed to drop, 

Further cross-examination : He did not think it was absolutely neces- 
sary for the company to erect a generating station of their own, but he 
did not wish to be at the mercy of the electric lighting companies or local 
authorities. If any local authority or company would give him a supply, 
he was willing to enter into a contract with them at a price which would 
give a profit of from 25 to 50 per cent. 

The CHAIRMAN intimated that the Committee would require from the 
engineer of the company a very definite statement as to the route of tho 
proposed tubes. In the course of-a long experience of Committee work, 
he had never known such carte blanche powers being asked for by any 
gas, water, or electric lighting company. 

Mr. LE BRETON, for the promoters, said the bill was comparable to 
the electric power bills, and therefore followed these lines. 

Sir RALPH LITTLER, K.C., said the routes of mains in all electric 
power bills were defined. $ 

Mr. R. Burbidge (managing director of Harrod’s Stores), Mr. Frank 
Whiteley (director of Messrs. Whiteley, Ltd.), and Mr. R. Millburn, of 
Messrs. J. Barker & Co., were also called in support of the scheme. 

Yesterday, further evidence of this character was called. 

Sir JOHN WOLFE BARRY, K.C.B., F.B.S., giving evidence in support 
of the scheme, dealt with the proposals of the bill from a general point of 
view and did not enter into engineering matters concerning details of the 
system of pneumatic despatch. The engineering difficulties in constructing 
the subways to carry the pipes were not insuperable. 

In cross-examination, Sir John stated that he had not gone into the 
working of the system, but had examined the system at Fulham. He 
knew very little of the mechanical appliances by which the results were 
obtained. He objected to having to pay for the use of the subsoil. 
Although he believed some of the tube railway companies had paid in 
this respect no other body had ever done eo. He knew a good deal of 
the condition of the London streets and the fact that one particular 
street was very crowded with pipes was a very good reason why he should 
select another street. This was one of the difliculties in defining ғресібс 
routes for the pipes. The effect of his evidence was that the tubes 
could be laid quite easily without interference with the traffic of the. 
streets, and also that the scheme would be greatly to the advantage 
of the public. The system under which the tubes would be laid was ^ 
novel one, so far as this class of work was concerned—viz., the cut and 
cover system. Heasked that all questions regarding the electrical equip 
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ment should be put to Col. Crompton, who would deal with that matter. 
The bill took all the powers of the Gas Works Clauses Act, but he failed 
to see what effect this would have upon the tunnels of the Metropolitan 
District Railway. It mattered not whether the tunnels were within one 
foot or two feet of Ше! roadways so far as the laying of the pipes was 
concerned. 

By the COMMITTEE: In the American systems there were no cross 
routes as was proposed in London, but the cross routes were not mechani- 
cally connected. It had been agreed with the City of London Corpora- 
tion and Westminster Council that should a subway be built along the 
Strand and Fleet street, the tubes sbould only be laid across from side 
to side. The system was so flexible that there was no difficulty in divert- 
ing anywhere. The pipes could, if necessary, be laid under any subway. 

'The Committee adjourned at an early hour in order to pay a visit to 
the experimental installation at Fulham. 


HAMMERSMITH, CITY AND NORTH-EAST LONDON 
RAILWAY BILL. 

In the House of Commons on Thursday last week, 

Sir E. STRACHEY moved That the report of the Select Committee 
on Standing Orders of March 7 last on the Hammersmith, City and North. 
East London Railway (Petition for Bill) be referred back to the said Select 
Committee to consider and report whether the Standing Orders may now 
be dispensed with and the parties be permitted to proceed with their bill 
in reepect of certain of the railways and works proposed to be authorised 
thereby, subject to such conditions as to the said Select Committee may 
seem meet." He said that the promoters of the bill asked that it should 
be placed in the same position as the North-East London Railway Bill 
and if the House refused to proceed with that measure tbe Hammersmith 
Bill would likewise be abandoned for the Session. He did not think it 
right that a small technical point such as that upon which the bill was 
rejected by the Standing Orders Committee should prevent the measure 
from going forward. 

Mr. JEFFREYS contended that it would bea slight upon the Standing 
Orders Committeee to override their decision. The point upon which the 
bill was rejected was not one in which the Parliamentary Agents could 
have made mistakes. For instance, one important Standing Order that 
had not been complied with was that requiring & deposit of 5 per cent. 

Mr. HALSEY, chairman of the Standing Orders Committee, supported 
Mr. Jeffreys. He said that with the merits of the bill the Standing Orders 
Committee had nothing to do, but all the arguments in favour of the bill 
going forward had been considered by the Standing Orders Committee 
aud the non-compliances reported were many and serious, He had never 
in his experience known of a case in which the deposit had not been 
made. The Standing Orders were for the protection of the public and he 
thought the House would see the importance of this particular Standing 
Order because it was the only safeguard the public had in the event of 
the bill being thrown out by the Committee and the Committee awarding 
costs against it. The general question before the House was whether 

. they were prepared to have confidence in their Committees. As showing 
that the Standing Orders Committee were not unreasonable he pointed 
out that out of 124 cases of non-compliance brought before it, in only 13 
had the Committee refused to dispense with the Standing Orders. 

After further discussion the House divided, with the result that the 
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An enquiry has just been concluded at Glasgow with regard to pro- 
visional orders granted under the Private Legislature Procedure (Scot- 
land) Act of 1899. The Commissioners were Mr. Eugene Wason, M.P. 
(chairman), Lord Stanley of Alderley, Sir John Batty Tuke, M.P., and 
Mr. John Fleming. Mr. J. Campbell Lorimer, K.C., acted as clerk to the 
Commissioners. 

PaISLEY ORDER. 


Mr. JOHNSTON, K.C., said this was a proposal by the Paisley and 
District Electric Tramways Co. to extend certain of their existing lines. 
At present there was a continuous service of Glasgow cars from the centre 
of Glasgow to the centre of Paisley, and permission was now asked to con- 
nect Barrhead and Johnstone on the Glasgow system with the Paisley 
system. An extension of time was also asked for making certain lines 
granted in the original Order. 

Mr. JOHNSTONE SMITH, a director of the Paisley and District Elec- 
tric Tramways Co., gave evidence in support of the Order. The objects of 
the Bill, he said, were generally to increase the usefulness and effective- 
ness of the Barrhead and Johnstone routes. The traffic at present carried 
by the railway companies in these directions was so little that he failed 
to see any point on the question of competition. 

Local evidence having been called in support, the opposition case was 
gone into. 

Mr. ROBERT MILLAR, general manager of the Caledonian Railway 
Co., said that his company had spent £720,000 on the line between 
Paisley and Barrhead, and as an instance of the serious effect upon rail- 
ways by the competition of electric tramways he mentioned that when the 
Glasgow tramways were opened to Cambuslang the local passenger traffic 
went down 50 per cent. 

Eventually clauses were arranged between the promoters and the 
Caledonian and South-Western Railway Companies. 

On behalf of the National Telephone Co. it was asked that clauses 
might be inserted to the effe-t that the cost of raising the telephone wires 
to accommodate the tramways should be charged to the tramway com- 
pany. The Commissioners having refused the telephone clauses requested, 
passed the order. 55 | | 


GLASGOW CORPORATION ORDER. 


Mr. E. T. SALVESEN said the object of this bill was to consolidate 16 
Acts with regard to tramways which the Corporation of Glasgow already 
ssessed, and for the construction of certain uew lines. No new powers, 
owever, were asked for, except as regards the extension of existing 
lines. Originally there had been 17 extensions proposed, but five had 
been withdrawn owing to the impossibility of the Corporation to adjust 
clauses with the councils of those districts. Four of the lines were 
opposed. The opposition was on the general ground of competition by 
railway companies and objections to clauses. The extensions were partly 
within and partly without the municipal boundaries, and he did not 
think any objections could be heard on preamble to the extensions inside 
the boundary. After going in detail{through the various lines Counsel 
dealt with the consolidation part of the order. The chief proposal under 
this head was to re-enact the powers already existing, and to bring them 
into one order. These included the fixing of brackets to buildings, the 
running of omnibuses in prolongation of the tramways to a distance of 
three miles and for a period of one year, the running of special cars at 
special fares, and the carrying of parcels, goods, &c., up to 500 lb. weight. 
Most of the proposals were opposed by the railway companies. 

Mr. JAMES DALRYMPLE, manager of the Corporation tramways 
department, said that the present system consisted of 98 miles inside the 
city and 68 miles outside the city, and the proposed extensions would 
cover 17 miles inside the city and 13 miles ouside the city, all single 
track. All the remaining lines had the co-operation of the burghs and 
councils except Dumbarton with regard to the proposed extension to 
Maryhill. On the question of carrying parcels, he pointed out that a 
large number of municipalities had the power to carry parcels up to 
500 lb. weight, and it would be to the benefit of the Glasgow inhabitants if 
the Glasgow Corporation had similar powers. With regard to the special 
cars for workmen, he said that under the present conditions workmen had 
to be charged the ordinary fares. The order also sought to borrow 
£135,000 which the department had expended in excess of its present 
borrowing powers. 

A large amount of evidence was then called in support of the proposals, 
all the witnesses being examined at great length by the opposition. 

The oase for the opposition was then taken to the opposed tramway to 
ме which the Commissioners ultimately struck out of the order. 

After further evidence the three remaining opposed lines were sanctioned. 

The case for the objections to parcel carrying on the cars was then 
taken up and was strongly opposed by the carriers in the district of 
Renfrewshire as well as by the railway companies on the score of com- 
petition. After much discussion the powers were granted to the Corpora- 
tion exclusive of Renfrewshire. 

The final matter dealt with under this order was as to the running of 
omnibuses. This clause was granted with the proviso that the Corpo- 
ration should run the omnibuses on any tramway routes on which the 
running of cars is interrupted and also for the purpose of testing the 
amount of traffic along a proposed extension of any tramway. When 
omnibuses are run owing to the interruption of the tramway service the 
distance is to be limited to 3 miles and, without the consent of the Board 
of Trade, should not be continued for more than one year, 

The order in its amended form was then passed. 


LONDON COUNTY COUNOIL (TRAMWAYS) BILL. 

In our last issue we reported an application by thé London County 
Council for an additional provision to be inserted in their Tramways Bill 
this session giving them power to lay temporary rails above the surface of 
the streets in connection with the construction and reconstruction of their 
tramways. The examiner decided to report a non-compliance on the 
question of notices. The matter came before the Standing Orders Com- 
mittee of the House of Commons on Monday, and it was decided to report 
to the House against the Standing Orders being dispensed with. The 
provision will, therefore, not be inserted. 


NOTTINGHAM CORPORATION BILL. 


This bill came before a Committee of the House of Lords, of which 
Earl Dartrey was chairman, on Monday. 

Mr. JEEVE, for the bill, said that it dealt with a variety of matters 
concerning the local government of Nottingham. The tramway portion 
proposed the construction of four short lengths of line, for which it was 
desired to borrow the sum of £57,000, repayable in 30 years. The Local 
Government Board, in a report, had expressed approval of the time pro- 
posed for the repayment of the loan. One of the proposed lines would be 
completed in two years, and the remainder in five yeare. The power to 
run omnibuses during the period of the construction or reconstruction of 
any tramways, or during the suspension of traffic from any cause upon 
any tramway, was also taken in the bill. 

; слова was по opposition, and this portion of the bill was allowed to go 
orward. 


OTHER ELECTRICAL BILLY. 


The Metropolitan District Railway Bill was ordered to be reported for 
third reading by the Unopposed Committee of the House of Lords last 
weck. The bill has already passed the House of Commons, and its objects 
were given in our issue for March 2, 

The Tyneside Tramroads & Tramways Dill, which cama before the 
Unopposed Committee of the House of Lords last week, was reported for 
third reading. This bill has passed through the House of Commons, and 
details were given in our issue for March 24. 

The Mexborough & Swinton Tramways Bill has also been repurted for 
third reading by the Unopposed Committee of the House of Lords, having 
already passed through the Lower House. The objects of the bill were 
given in our issue for April 7. 


The Weybridge d Walton Electric Supply Bill was ordered to be reported 
for third reading by the Unopposed Committee of the House of Lords on 
Tuesday. The bill has already passed the Lower House, and the proceed- 
ings in connection with it were reported fully in our issue for March 81. 

Chelsea Electricity Supply Bill was sent forward for third reading by 
the Unopposed Committee of the House of Lords on Tuesday, having 
passed through the House of Commons. The objects of the bill were 
given in our issue for March 31. 

The London United Tramways Bill was read a third time in the House 
of Commons on Monday. 

The Birmingham Corporation Bill was read a second time in the House 
of Lords on Thursday last week. 

The Baker-street & Waterloo айу, the Charing Cross, Euston С 
Hampstead Railway, the Edgware d Hampstead Railway, and the West 
Cumberland Electric Tramways (Extension of Time) Bills were read a 
third time in the House of Commons on Thursday last week. 

The Hastings Electric Tramways Bill has been withdrawn from the 
group to which it had been committed for consideration by a Select Com- 
mittee of the House of Lords, and is proceeding unopposed. 

The Accrington Corporation and the South Lancashire Electric Tram- 
ways Bills are also now unopposed. 


THE TELEPHONE AGREEMENT. 


In the House of Commons on Tuesday, 

Mr. BALFOUR, in reply to Sir Henry Campbell-Bannerman, said he 
would be glad to meet the wishes of that right hon. gentleman as far as 
possible in regard to the postponement of the adjourned discussion of the 
motion to &ppoint & committee to consider the Telephone Agreement. 
There was a general wish on both sides of the House that the Committee 
should report, and that before the end of tha session the Government 
would be in a pcsition to find a day for the discussion of the report. He 
was prepared to postpone the motion for the appointment of the Com. 


mittee until Monday, and hoped that the debate would not assume undue 
proportions. 


Mr. CORRIE GRANT has a motion down on the paper for an amend- 
ment to the reference to the Committee as follows :—** and whether the 
5 a the employés of the National Telephone Co, has been duly 
considered.” 


Other amendments were given in our last issue. 


— —— 


ORDERS UNDER THE LIGHT RAILWAYS AOTS. 


In the House of Commons yesterday, in answer to Mr. (iriffith-Boscawen, 

Mr. BONAR LAW said the length of line authorised to be constructed 
under the Light Railways Act of 1896 was 1,567 miles, of which 429 miles 
had been constructed and were open for traffic. The cost of operation of 
the Light Railways Commission in the year 1903-4 was £6,147, and their 
total expenses since the commencement of the working of the Act were 
£22,941. A question as to whether it was proposed to renew the act or 
allow it to terminate was not answered. 


LEGAL INTELLIGENCE. 


—— — 


Hudson v. Neweastle-on Tyne Corporation and General 
Accident Assurance Co. 


At Newcastle County Court on Tuesday, plaintiff (Mrs. I. Hudson) 
claimed £100 damages against Newcastle Corporation or, alternatively, 
the General Accident Assurance Co., for injuries and shock sustained in 
a tramcar collision. A claim had been made against the Corporation on 
June 13, 1904, the accident having occurred on June 9, and the claim was 
referred to tho company. 

The evidence was to the effect that the company put off plaintiff's hus. 
band with small offers until the expiration of six months, when the com- 
pany contended that they were protected by the Municipal?Corporations 
Act, 1898, which provides that no action shall be brought against a public 
authority after six months from the day of the accident. 

The jury fixed the damage at £100, subject to the judge's ruling on the 
legal point raised by the defence. 

His HONOUR gave judgmen: for defendants, but said it seemed to him 
to be clearly a case where the statutory defence ought not to have been 
get up. It seemed very unfair that, after negotiations had gone on for a 
long time, the husband, who could not be expected to know the law, should 
be to:d his claim was barred by statute. The Corporation might have a 
remedy against the company if the terms of the defence were outside the 
terms of the contract with the company. He should disallow costs. 


a- — 


Mayer v. Haine & Co. 


At Marylebone (London) County Court on Tuesday plaintiff (Mrs. A. 
Mayer) sought to recover £71. 4s. 6d. for alleged defective wiring work 
carried out at her seaside residence, and which had to be re-executed. 

, Evidence was given that Mr. D. Mayer had given the defendant firm 
instructions to instal electric light at the residence in 1899, and that they 
were told to spare no expense, but to put in the best material. In 
December, 1903, a short-circuit occurred and a fire broke out, which, 
however, caused no great damage. As a consequence plaintiff had had 


to have the house re-wired by Messrs, French & Co. at a cost of £71. 4s. 6d., 
which she now sought to recover, 
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Expert witnesses were called to prove that the insulated wire which had 
been taken out of the house was not in the condition it should have been 
after only five years’ use. 

For the defence it was proved that the best possible material was used 
throughout, and it was contended that any deterioration that had occurred 
must have been caused by the damp. The house while in course of recon- 
struction was empty for some years. 

His HONOUR, in the end, found for plaintiff for the amount claimed 
less £10, A small counter-elaim was allowed. 


-—— — — 


Oallenders Cable & Construction Oo. v. Killarney Electric 
Licht Co. (Ltd.) 

At Dublin on Tuesday the Master of the Rolls made an order putting 

the purchaser of the undertaking of the defendant company (Mr. V. A. 


Ryan) into possession, and authorising the reoeiver to pass and vouch his 
final accounts and be thereupon discharged. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


o— 


APPOINTMENTS VACANT AND FILLED. 


Johannesburg Town Council invite applications from persons 
having suitable experience for the following appointments under 
three years’ agreements: (a) General manager to take charge of the 
entire tramway, lighting and power undertaking. Salary £2,000 
per annum. (b) Station manager to take charge of the generating 
station and tramway workshops. Salary £1,000, with house free. 
Further particulars are given in an advertisement, and applications 
must in each case be addressed to the consulting engineers (Messrs. 
Mordey & Dawbarn), 82, Victoria-street, Westminster, S.W., not 
later than first post 29th inst. 


Coventry Electric Light committee require & mains superinten- 
dent who has served four years’ apprenticeship in mechanical work- 
shops, and has had sole charge of engines and alternating two-phaso 
high-pressure distribution system and the work of installing two- 
phase motors. Salary £150 per annum rising to £200. Forms of 
application from the town clerk (Mr. Geo. Sutton), 10, Hay-lane, 
Coventry, to whom applications by 10 a.m. 26th inst. See an 
advertisement. 

Richmond (Surrey) Electric Light & Power Co. are prepared to 
consider applications, for the position of engineer at their continuous- 
current generating station at Richmond. Applications to the Manager 
and Secretary of the Company, Moorgate court, London, E.C., on or 
before 27th inst. See advertisement. 

The Committee of Visitors of the County Asylum, Rainhill, 
Lanes, require an electrical engineer to take charge (under tho 
medical superintendent and the clerk of works) of the generating 
station and wiring at the asylum. Salary £120 per annum, rising 
to £150, and with house and coal Applications to Medical 
Superintendent. See also an advertisement. 


Erith Urban District Council require a general manager for their 
electric tramways. Salary £250 per annum. Applications to the 
Council offices, Bexley-road, Erith, Kent, by 10 a.m. 27th inst. See 
also an advertisement. 


The General Electric Co. of Sweden, Westeras, requiro an elec- 
trical engincer with experience in erection and equipment of power 
stations. See an advertisement. 


There are vacancies for three premium pupils at Bedford Cor- 
poration electricity works. Particulars from the borough electrical 
engineer, Mr. R. W. L. Phillips, Cauldwell-road, Bedford. See also 
an advertisement. 


A demonstrator in mechanical engineering is required at Arm- 
strong College, Newcastle-on-Tyne. Applications to secretary by 
June 8. 


Mr. Robert Birkett, borough electrical engineer at Burnley, has 
been selected for the position of borough electrical engineer and 
tramways manager at Southend-on-Sea, in succession to Mr. W. E. J. 
Heenan, who recently resigned in order to go to Bermondsey. 


Mr. J. A. Laws, Lincoln, has been appointed mains superinten- 
dent at Bermondsey at £170 per annum. There were 69 candidates, 
and these were reduced to three—viz., Messrs. С. M. Davies (Barrow- 
in- Furness), A. Fletcher (Charing Cross (West End & City) Electric 
Supply Co., London) and J. A. In (Lincoln) The final voting 
аа in 24 votes for Mr. Laws and 24 for Mr. Fletcher, and by 
the casting vote of the Mayor Mr. Laws was appointed. 


Mr. D. M. Macleod, assistant borough electrical engineer at 
Poplar, has resigned, in consequence of having obtained an appoint- 
ment with the Clyde Valley Electrical Power Co. 


Mr. James Gilchrist, B.Sc., has been appointed lecturer in civil 
engineering at the University of Leeds. 
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ment should be put to Col. Crompton, who would deal with that matter. 
The bill took all the powers of the Gas Works Clauses Act, but he failed 
to see what effect this would have upon the tunnels of the Metropolitan 
District Railway. It mattered not whether the tunnels were within one 
foot or two feet of Ше! roadways so far as the laying of the pipes was 
concerned. 

By the COMMITTEE: In the American systems there were no cross 
routes a8 was proposed in London, but the cross routes were not mechani- 
cally connected. It had been agreed with the City of London Corpora- 
tion and Westminster Council that should a subway be built along the 
Strand and Fleet street, the tubes should only be laid across from side 
to side. The system was so flexible that there was no difficulty in divert- 
ing anywhere. The pipes could, if necessary, be laid under any subway. 

The Committee adjourned at an early hour in order to pay a visit to 
the experimental installation at Fulham. 


HAMMERSMITH, OITY AND NORTH-EAST LONDON 
RAILWAY BILL. 

In the House of Commons on Thursday last week, 

Sir E. STRACHEY moved That the report of the Select Committee 
on Standing Orders of March 7 last on the Hammersmith, City and North- 
East London Railway (Petition for Bill) be referred back to the said Select 
Committee to consider and report whether the Standing Orders may now 
be dispensed with and the parties be permitted to proceed with their bill 
in reepect of certain of the railways and works proposed to be authorised 
thereby, subject to such conditions as to the said Select Committee may 
seem meet." He said that the promoters of the bill asked that it should 
be placed in the same position as the North-East London Nailway Bill 
and if the House refused to proceed with that measure tbe Hammersmith 
Bill would likewise be abandoned for the Session, He did not think it 
right that а small technical point euch as that upon which the bill was 
rejected by the Standing Orders Committee should prevent the measure 
from going forward. 

Mr. JEFFREYS contended that it would bea slight upon the Standing 
Orders Committeee to override their decision. The point upon which the 
bill was rejected was not one in which the Parliamentary Agents could 
have made mistakes. For instance, one important Standing Order that 
had not been complied with was that requiring a deposit of 5 per cent. 

Mr. HALSEY, chairman of the Standing Orders Committee, supported 
Mr. Jeffreys. He said that with the merita of tbe bill the Standing Orders 
Committee had nothing to do, but all the arguments in favour of the bill 
going forward had been considered by the Standing Orders Committee 
and the non-compliances reported were many and serious, He had never 
in his experience known of & case in which the deposit had not been 
made. The Standing Orders were for the protection of the public and he 
thought the House would see the importance of this particular Standing 
Order because it was the only safeguard the public bad in the event of 
the bill being thrown out by the Committee and the Committee awarding 
costs against it. The general question before the House was whether 

. they were prepared to have confidence in their Committees. As showing 
that the Standing Orders Committee were not unreasonable he pointed 
out that out of 124 cases of non-compliance brought before it, in only 13 
had the Committee refused to dispense with the Standing Orders. 

After further discussion the House divided, with the result that the 
motion was rejected by a majority of 62. 

(The proceedings in connection with the Standing Orders with regard to 
this bill were reported in The Electrician for Feb. 3 and 10 and March 10.] 


- —— — 


SCOTTISH TRAMWAY PROVISIONAL ORDERS. 

An enquiry has just been concluded at Glasgow with regard to pro- 
visional orders granted under the Private Legislature Procedure (Scot- 
land) Act of 1899. The Commissioners were Mr. Eugene Wason, M.P. 
(chairman), Lord Stanley of Alderley, Sir John Batty Tuke, M.P., and 
Mr. John Fleming. Mr. J. Campbell Lorimer, K.C., acted as clerk to the 
Commissioners. 

PAISLEY ORDER. 


‚Мт. JOHNSTON, K.C., said this was a proposal by the Paisley and 
District Electric Tramways Co. to extend certain of their existing lines. 
At present there was a continuous service of Glasgow cars from the centre 
of Glasgow to the centre of Paisley, and permission was now asked to con- 
nect Barrhead and Johnstone on the Glasgow system with the Paisley 
system. An extension of time was also asked for making certain lines 
granted in the original Order. 

Mr. JOHNSTONE SMITH, a director of the Paisley and District Elec- 
tric Tramways Co., gave evidence in support of the Order. The objects of 
the Bill, he said, were generally to increase the usefulness and effective- 
ness of the Barrhead and Johnstone routes. The traffic at present carried 
by the railway companies in these directions was so little that he failed 
to see any point on the question of competition. 

Local evidence having been called in support, the opposition case was 
gone into. 

Mr. ROBERT MILLAR, general manager of the Caledonian Railway 
Co., said that his company had spent £720,000 on the line between 
Paisley and Barrhead, and as an instance of the serious effect upon rail- 
ways by the competition of electric tramways he mentioned that when the 
Glasgow tramways were opened to Cambuslang the local passenger traffic 
went down 50 per cent. 

Eventually clauses were arranged between the promoters and the 
Caledonian and South-Western Railway Companies. 

On behalf of the National Telephone Co. it was asked that clauses 
might be inserted to the effect that the cost of raising the telephone wires 
to aocommodate the tramways should be charged to the tramway com- 
pany. The Commissioners having refused the telephone clauses requested, 
passed the order. LA | 


GLASGOW CORPORATION ORDER. 


Mr. E. T. SALVESEN said the object of this bill was to consolidate 16 
Acts with regard to tramways which the Corporation of Glasgow already 
possessed, and for the construction of certain new lines. No new powers, 
however, were asked for, except as regards the extension of existing 
lines. Originally there had been 17 extensions proposed, but five had 
been withdrawn owing to the impossibility of the Corporation to adjust 
clauses with the councils of those districts. Four of the lines were 
opposed. The opposition was on the general ground of competition by 
railway companies and objections to clauses. The extensions were partly 
within and partly without the municipal boundaries, and he did not 
think any objections could be heard on preamble to the extensions inside 
the boundary. After going in detail{through the various lines Counsel 
dealt with the consolidation part of the order. The chief proposal under 
this head was to re-enact the powers already existing, and to bring them 
into one order. These included the fixing of brackets to buildings, the 
running of omnibuses in prolongation of the tramways to a distance of 
three miles and for a period of one year, the running of special cars at 
special fares, and the carrying of parcels, goods, &c., up to 500 Ib. weight. 
Most of the proposals were opposed by the railway companies. 

Mr. JAMES DALRYMPLE, manager of the Corporation tramways 
department, said that the present system consisted of 98 miles inside the 
city and 68 miles outside the city, and the proposed extensions would 
cover 17 miles inside the city and 13 miles ouside the city, all single 
track. All the remaining lines had the co-operation of the burghs and 
councils except Dumbarton with regard to the proposed extension to 
Maryhill. On the question of carrying parcels, he pointed out that a 
large number of municipalities had the power to carry parcels up to 
500 lb. weight, and it would be to the benefit of the Glasgow inhabitants if 
the Glasgow Corporation had similar powers. With regard to the special 
cars for workmen, he said that under the present conditions workmen had 
to be charged the ordinary fares. The order also sought to borrow 
£135,000 which the department had expended in excess of its present 
borrowing powers. 

À large amount of evidence was then called in support of the proposals, 
all the witnesses being examined at great length by the opposition. 

The case for the opposition was then taken to the opposed tramway to 
Maryhill, which the Commissioners ultimately struck out of the order. 

After further evidence the three remaining opposed lines were sanctioned. 

The case for the objections to parcel carrying on the cara was then 
taken up and was strongly opposed by the carriers in the district of 
Renfrewshire as well as by the railway companies on the score of com- 
petition. After much discussion the powers were granted to the Corpora- 
tion exclusive of Renfrewshire. 

The final matter dealt with under this order was as to the running of 
omnibuses. This clause was granted with the proviso that the Corpo- 
ration should run the omnibuses on any tramway routes on which the 
running of cars is interrupted and also for the purpose of testing the 
amount of traffic along a proposed extension of any tramway. When 
omnibuses are run owing to the interruption of the tramway service the 
distance is to be limited to 3 miles and, without the consent of the Board 
of Trade, should not be continued for more than one year. 

The order in its amended form was then passed. 


LONDON COUNTY COUNCIL (TRAMWAYS) BILL. 

In our last issue we reported an application by thé London County 
Council for an additional provision to be inserted in their Tramways Bill 
this session giving them power to lay temporary rails above the surface of 
the streets in connection with the construction and reconstruction of their 
tramways. The examiner decided to report a non-compliance on the 
question of notices. The matter came before the Standing Orders Com- 
mittee of the House of Commons on Monday, and it was decided to report 
to the House against the Standing Orders being dispensed with. The 
provision will, therefore, not be inserted. 


NOTTINGHAM CORPORATION BILI. 


This bill came before a Committee of the House of Lords, of which 
Earl Dartrey was chairman, on Monday. 

Mr. JEEVE, for the bill, said that it dealt with a variety of matters 
concerning the local government of Nottingham. The tramway portion 
proposed the construction of four short lengths of line, for which it was 
desired to borrow the sum of £57,000, repayable in 30 years. The Local 
Government Board, in a report, had expressed approval of the time pro- 
posed for the repayment of the loan. One of the proposed lines would be 
completed in two years, and the remainder in five yeare. The power to 
run omnibuses during the period of the construction or reconstruction of 
any tramways, or during the suspension of traffic from any cause upon 
any tramway, was also taken in the bill. 

i Bs was no opposition, and this portion of the bill was allowed to go 
orward. 


OTHER ELECTRICAL BILLS. 


The Metropolitan District Railway Bill was ordered to be rekami 
third reading by the Unopposed Committee of the House Ф: 
week, The bill has already passed the House of Commons, M 
were given in our issue for March 2, А | 

The Tyneside Tramroads & Tramways Bill, which байй 
Unopposed Committee of the House of Lords last week, # 
third reading. This bill has passed through the House 
details were given in our issue for March 24. 2d 

The Mexborough d Swinton Tramways Bill has ФИМ 
third reading by the Unopposed Committee of the Hg 


already passed through the Lower House. The ol 
given in our issue for April 7. 


The Weybridge d Walton Electric Supply Bill was ordered to be reported 
for third reading by the Unopposed Committee of the House of Lords on 
Tuesday. The bill has already passed the Lower House, and the proceed- 
ings in connection with it were reported fully in our issue for March 31. 

Chelsea Electricity Supply Bill was sent forward for third reading by 
the Unopposed Committee of the House of Lords on Tuesday, having 
passed through the House of Commons. The objects of the bill were 
given in our issue for March 31. 

The London United Tramways Bill was read a third time in the House 
of Commons on Monday. 

The Birmingham Corporation Bill was read a second time in the House 
of Lords on Thursday last weck. 

The Baker-street & Waterloo Railway, the Charing Cross, Euston & 
Hampstead Railway, the Edgware & Hampstead Railway, and the West 
Cumberland Electric Tramways (Extension of Time) Bills were read a 
third time in the House of Commons on Thursday last week. 

The Hastings Electric Tramways Bill has been withdrawn from the 
group to which it had been committed for consideration by a Select Com- 
mittee of the House of Lords, and is proceeding unopposed. 

The Accrington Corporation and the South Lancashire Electric Tram- 
ways Bills are also now unopposed. 


THE TELEPHONE AGREEMENT. 


In tbe House of Commons on Tuesday, 

Mr. BALFOUR, in reply to Sir Henry Campbell-Bannerman, said he 
would be glad to meet the wishes of that right hon. gentleman as far as 
possible in regard to the postponement of the adjourned discussion of the 
motion to appoint a committee to consider the Telephone Agreement. 
There was a general wish on both sides of the House that the Commiltee 
should report, and that before the end of th» session the Government 
would be in a pcsition to find a day for the discussion of the report. He 
was prepared to postpone the motion for the appointment of the Com- 
mittee until Monday, and hoped that the debate would not assume undue 
proportions. 


Mr. CORRIE GRANT has a motion down on the paper for an amend- 
ment to the reference to the Committee as follows: —“ and whether the 
question of the employés of the National Telephone Co, has been duly 
considered." 


Other amendments were given in our last issue, 


ORDERS UNDER THE LIGHT RAILWAYS ATS. 


In the House of Commons yesterday, in answer to Mr. Griflith-Bosenwen, 

Mr. BONAR LAW said the length of line authorised to be constructed 
under the Light Railways Act of 1896 was 1,567 miles, of which 429 miles 
had been constructed and were open for traffic, The cost of operation of 
the Light Railways Commission in the year 1903-4 was £6,147, and their 
total expenses since the commencement of the working of the Act were 
£22,941. A question as to whether it was proposed to renew the act or 
allow it to terminate was not answered. | 


oe —— - 


LEGAL INTELLIGENCE. 


— — 
Hudson v. Neweastle on Tyne Corporation aud Gen 
Accident Assurance Co. м 
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Expert witnesses were called to prove that the insulated wire which had 
been taken out of the house was not in the condition it should have been 
after only five years’ use. 

For the defence it was proved that the best possible material was used 
throughout, and it was contended that any deterioration that had occurred 
must have been caused by the damp. The house while in course of recon- 
struction was empty for some years 

His HONOUR, in the end, found for plaintiff for the amount claimed 
less £10. A small counter-claim was allowed. 


Callenders Cable & Construction Co. v. Killarney Electric 
Light Co. (Ltd.) 

At Dublin on Tuesday the Master of the Rolls made an order putting 

the purchaser of the undertaking of the defendant company (Mr. V. ^. 


Ryan) into possession, and authorising the receiver to pass and vouch his 
final accounts and be thereupon discharged, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Johannesburg Town Council invite applieations from persons 
having suitable experience for the following appointments under 
three years' agreements : (a) General manager to take charge of the 
entire tramway, lighting and power undertaking. Salary £2,000 
per annum. (b) Station manager to take charge of the generating 
station and tramway workshops. Salary £1,000, with house free. 
Further particulars are given in an advertisement, and applications 
must in each case be addressed to the consulting engineers (Messrs. 
Mordey & Dawbarn), 82, Victoria-street, Westminster, S. W., not 
later than first post 29th inst. 


Coventry Electric Light committee require a mains superinten: 
dent who has served four years’ apprenticeship in mechanical work: 
shops, and has had sole charge of engines and alternating two-phas: 
high-pressure distribution system and the work of installing twe 
phase motors. Salary £150 per annum rising to £200. Forms > 
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ment should be put to Col. Crompton, who would deal with that matter. 
The bill took all the powers of the Gas Works Clauses Act, but he failed 
to see what effect this would have upon the tunnels of the Metropolitan 
District Railway. It mattered not whether the tunnels were within one 
foot or two feet of the] roadways so far as the laying of the pipes was 
concerned. 

By the COMMITTEE: In the American systems there were no cross 
routes as was proposed in London, but the cross routes were not mechani- 
cally connected. It had been agreed with the City of London Corpora- 
tion and Westminster Council that should a subway be built along the 
Strand and Fleet street, the tubes should only be laid across from side 
to side. The system was so flexible that there was no difficulty in divert- 
ing anywhere. The pipes could, if necessary, be laid under any subway. 

The Committee adjourned at an early hour in order to pay a visit to 
the experimental installation at Fulham. 


HAMMERSMITH, OITY AND NORTH-EAST LONDON 
RAILWAY BILL. 

In the House of Commons on Thursday last week, 

Sir E. STRACHEY moved That the report of the Select Committee 
on Standing Orders of March 7 last on the Hammersmith, City and North- 
East London Railway (Petition for Bill) be referred back to the said Select 
Committee to consider and report whether the Standing Orders may now 
be dispensed with and the parties be permitted to proceed with their bill 
in reepect of certain of the railways and works proposed to be authorised 
thereby, subject to such conditions as to the said Select Committee may 
seem meet." He said that the promoters of the bill asked that it should 
be placed in the same position as the North-East London Railway Bill 
and if the House refused to proceed with that measure tbe Hammersmith 
Bill would likewise be abandoned for the Session, He did not think it 
right that a small technical point such as that upon which the bill was 
rejected by the Standing Orders Committee should prevent the measure 
from going forward. 

Mr. JEFFREYS contended that it would bea slight upon the Standing 
Orders Committeee to override their decision. The point upon which the 
bill was rejected was not one in which the Parliamentary Agents could 
have made mistakes. For instance, one important Standing Order that 
had not been complied with was that requiring a deposit of 5 per cent. 

Mr. HALSEY, chairman of the Standing Orders Committee, supported 
Mr. Jeffreys. He said that with the merits of the bill the Standing Orders 
Committee had nothing to do, but all the arguments in favour of the bill 
going forward had been considered by the Standing Orders Committee 
and the non-compliances reported were many and serious. He had never 
in his experience known of a case in which the deposit had not been 
made. The Standing Orders were for the protection of the public and he 
thought the House would see the importance of this particular Standing 
Order because it was the only safeguard the public had in the event of 
the bill being thrown out by the Committee and the Committee awarding 
costs against it. The general question before the House was whether 

they were prepared to have confidence in their Committees. As showing 
that the Standing Orders Committee were not unreasonable he pointed 
out that out of 124 cases of non-compliance brought before it, in only 13 
had the Committee refused to dispense with the Standing Orders. 

After further discussion the House divided, with the result that the 
motion was rejected by a majority of 62. 

[The proceedings in connection with the Standing Orders with regard to 
this bill were reported in The Electrician for Feb. 3 and 10 and March 10.] 


—— —— 


SCOTTISH TRAMWAY PROVISIONAL ORDERS. 

An enquiry has just been concluded at Glasgow with regard to pro- 
visional orders granted under the Private Legislature Procedure (Scot. 
land) Act of 1899. The Commissioners were Mr. Eugene Wason, M.P. 
(chairman), Lord Stanley of Alderley, Sir John Batty Tuke, M.P., and 
Mr. John Fleming. Mr. J. Campbell Lorimer, K.C., acted as clerk to the 
Commissioners. 

PaISLEY ORDER. 


Mr. JOHNSTON, K.C., said this was a proposal by the Paisley and 
District Electric Tramways Co. to extend certain of their existing lines. 
At present there was a continuous service of Glasgow cars from the centre 
of Glasgow to the centre of Paisley, and permission was now asked to con- 
nect Barrhead and Johnstone on the Glasgow system with the Paisley 
system. An extension of time was also asked for making certain lines 
granted in the original Order. | 

Mr. JOHNSTONE SMITH, a director of the Paisley and District Elec- 
tric Tramways Co., gave evidence in support of the Order. The objects of 
the Bill, he said, were generally to increase the usefulness and effective- 
ness of the Barrhead and Johnstone routes. The traffic at present carried 
by the railway companies in these directions was so little that he failed 
to see any point on the question of competition. 

Local evidence having been called in support, the opposition case was 
gone into. 

Mr. ROBERT MILLAR, general manager of the Caledonian Railway 
Co., said that his company had spent £720,000 on the line between 
Paisley and Barrhead, and as an instance of the serious effect upon rail- 
ways by the competition of electric tramways he mentioned that when the 
Glasgow tramways were opened to Cambuslang the local passenger traffic 
went down 50 per cent. 

Eventually clauses were arranged between the promoters and the 
Caledonian and South-Western Railway Companies. 

On behalf of the National Telephone Co. it was asked that clauses 
might be inserted to the effect that the cost of raising the telephone wires 
to accommodate the tramways should be charged to the tramway com- 
pany. The Commissioners having refused the telephone clauses requested, 
passed the order. Се | 


GLASGOW CORPORATION ORDER. 


Mr. E. T. SALVESEN said the object of this bill was to consolidate 16 
Acts with regard to tramways which the Corporation of Glasgow already 
possessed, and for the construction of certain new lines. No new powers, 
however, were asked for, except as regards the extension of existing 
lines. Originally there had been 17 extensions proposed, but five had 
been withdrawn owing to the impossibility of the Corporation to adjust 
clauses with the councils of those districts. Four of the lines were 
opposed. The opposition was on the general ground of competition by 
railway companies and objections to clauses. The extensions were partly 
within and partly without the municipal boundaries, and he did not 
think any objections could be heard on preamble to the extensions inside 
the boundary. After going in detail{through the various lines Counsel 
dealt with the consolidation part of the order. The chief proposal under 
this head was to re-enact the powers already existing, and to bring them 
into one order. These included the fixing of brackets to buildings, the 
running of omnibuses in prolongation of the tramways to a distance of 
three miles and for a period of one year, the running of special cars at 
special fares, and the carrying of parcels, goods, &c., up to 500 Ib. weight. 
Most of the proposals were opposed by the railway companies. 

Mr. JAMES DALRYMPLE, manager of the Corporation tramways 
department, said that the present system consisted of 98 miles inside the 
city and 68 miles outside the city, and the proposed extensions would 
cover 17 miles inside the city and 13 miles ouside the city, all single 
track. All the remaining lines had the co-operation of the burghs and 
councils except Dumbarton with regard to the proposed extension to 
Maryhill. On the question of carrying parcels, he pointed out that a 
large number of municipalities had the power to carry parcels up to 
500 lb. weight, and it would be to the benefit of the Glasgow inhabitants if 
the Glasgow Corporation had similar powers. With regard to the special 
cars for workmen, he said that under the present conditions workmen had 
to be charged the ordinary fares. The order also sought to borrow 
£135,000 which the department had expended in excess of its present 
borrowing powers. 

À large amount of evidence was then called in support of the proposals, 
all the witneases being examined at great length by the opposition. 

The case for the opposition was then taken to the opposed tramway to 
Maryhill, which the Commissioners ultimately struck out of the order. 

After further evidence thethree remaining opposed lines were sanctioned. 

The case for the objections to parcel carrying on the cars was then 
taken up and was strongly opposed by the carriers in the district of 
Renfrewshire as well as by the railway companies on the score of com- 
petition. After much discussion the powers were granted to the Corpora- 
tion exclusive of Renfrewshire. 

The final matter dealt with under this order was as to the running of 
omnibuses. This clause was granted with the proviso that the Corpo- 
ration should run the omnibuses on any tramway routes on which the 
running of cars is interrupted and also for the purpose of testing the 
amount of traffic along a proposed extension of any tramway. When 
omnibuses are run owing to the interruption of the tramway service the 
distance is to be limited to 3 miles and, without the consent of the Board 
of Trade, should not be continued for more than one year. 

The order in its amended form was then passed. 


LONDON COUNTY COUNCIL (TRAMWAYS) BILL. 

In our last issue we reported an application by thé London County 
Council for an additional provision to be inserted in their Tramways Bill 
this session giving them power to lay temporary rails above the surface of 
the streets in connection with the construction and reconstruction of their 
tramways. The examiner decided to report a non-compliance on the 
question of notices. The matter came before the Standing Orders Com- 
mittee of the House of Commons on Monday, and it was decided to report 
to the House against the Standing Orders being dispensed with. The 
provision will, therefore, not be inserted. 


NOTTINGHAM CORPORATION BILL. 


This bill came before a Committee of the House of Lorda, of which 
Earl Dartrey was chairman, on Monday. 

Mr. JEEVE, for the bill, said that it dealt with a variety of matters 
concerning the local government of Nottingham. The tramway portion 
proposed the construction of four short lengths of line, for which it was 
desired to borrow the sum of £57,000, repayable in 30 years. The Local 
Government Board, in a report, had expressed approval of the time n 
posed for the repayment of the loan. One of the proposed lines would be 
completed in two years, and the remainder in five yeare. The power to 
run omnibuses during the period of the construction or reconstruction of 
any tramways, or during the suspension of traffic from any cause upon 
apy tramway, was also taken in the bill. 

ў 1 was no opposition, and this portion of the bill was allowed to go 
orward. 


OTHER ELECTRICAL BILLS. 


The Metropolitan District Railway Bill was ordered to be reported for 
third reading by the Unopposed Committee of the House of Lords last 
week. The bill has already passed the House of Commons, and its objects 
were given in our issue for March 2, 

The Tyneside Tramroads d: Tramways Dill, which cama before the 
Unopposed Committee of the House of Lords last week, was reported for 
third reading. This bill has passed through the House of Commons, and 
details were given in our issue for March 24. 

The Mexborough d Swinton Tramways Bill has also been reported for 
third reading by the Unopposed Committee of the House of Lords, having 


already passed through the Lower House. The objects of the bill were 


given in our issue for April 7. 


The Weybridge С Walton Electric Supply Bill was ordered to be reported 
for third reading by the Unopposed Committee of the House of Lords on 
Tuesday. The biil has already passed the Lower House, and the proceed- 
ings in connection with it were reported fully in our issue for March 31. 

Chelsea Electricity Supply Bill was sent forward for third reading by 
the Unopposed Committee of the House of Lords on Tuesday, having 
passed through the House of Commons. The objects of the bill were 
given in our issue for March 31. 

The London United Tramways Dill was read a third time in the House 
of Commons on Monday. 

The Birmingham Corporation Bill was read a second time in the House 
of Lords on Thursday last weck. 

The Baker.street «€ Waterloo Hailw.y, the Charing Cross, Euston «€ 
Hampstead Railway, the Edgware d Hampstead Railay, and the West 
Cumberland Electric Tramways (Extension of Time) Bills were read a 
third time in the House of Commons on Thursday last week. 

The Hastings Electric Tramways Bill has been withdrawn from the 
group to which it had been committed for consideration by a Select Com- 
mittee of the House of Lords, and is proceeding unopposed. 

The Accrington Corporation and the South Lancashire Electric Tram- 
ways Bills are also now unopposed. 


THE TELEPHONE AGREEMENT. 


In the House of Commons on Tuesday, 

Mr. BALFOUR, in reply to Sir Henry Campbell-Bannerman, said he 
would be glad to meet the wishes of that right hon. gentleman as far as 
possible in regard to the postponement of the adjourned discussion of the 
motion to appoint a committee to consider the Telephone Agreement. 
There was & general wish on both sides of the House that the Committee 
should report, and that before the end of tha session the Government 
would be in a pcsition to find a day for the discussion of the report. He 
was prepared to postpone the motion for the appointment of the Com- 


mittee until Monday, and hoped that the debate would not assume undue 
proportions, 


Mr. CORRIE GRANT has a motion down on the paper for an amend- 
ment to the reference to the Committee as follows: —“ and whether the 
5 A the employés of the National Telephone Co, has been duly 
considered.” 


Other amendments were given in our last issue. 


ORDERS UNDER THE LIGHT RAILWAYS AOTS. 


In the House of Commons yesterday, in answer to Mr. (triffith-Boscawen, 

Mr. BONAR LAW said the length of line authorised to be constructed 
under the Light Railways Act of 1896 was 1,567 miles, of which 429 miles 
had been constructed and were open for traffic. The cost of operation of 
the Light Railways Commission in the year 1903-4 was £6,147, and their 
total expenses since the commencement of the working of the Act were 
£22,941. A question as to whether it was proposed to renew the act or 
allow it to terminate was not answered. 
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LEGAL INTELLIGENCE. 


—— — 


Hudson v. Neweastle-on Tyne Oorporation and General 
Accident Assurance Oo. 


At Newcastle County Court on Tuesday, plaintiff (Mrs. I. Hudson) 
claimed £100 damages against Newcastle Corporation or, alternatively, 
the General Accident Assurance Co., for injuries and shock sustained in 
а tramcar collision. A claim had been made against the Corporation on 
June 13, 1904, the accident having occurred on June 9, and the claim was 
referred to tho company. 

The evidence was to the effect that the company put off plaintiff's hus- 
band with small offers until the expiration of six months, when the com- 
pany contended that they were protected by the Municipal?Corporations 
Act, 1898, which provides that no action shall be brought against a public 
authority after six months from the day of the accident. 

The jury fixed the damage at £100, subject to the judge's ruling on the 
legal point raised by the defence. 

His HONOUR gave judgmen: for defendants, but said it seemed to him 
to be clearly a case where the statutory defence ought not to have been 
set up. 16 seemed very unfair that, after negotiations had gone on for a 
long time, the husband, who could not be expected to know the law, should 
be to:d his claim was barred by statute. The Corporation might have a 
remedy against the company if the terms of the defence were outside the 
terms of the contract with the company. He should disallow costs. 


—— 


Mayer v. Haine & Co. 


At Marylebone (London) County Court on Tuesday plaintiff (Mrs. A. 
Mayer) sought to recover 471. 48. 6d. for alleged defective wiring work 
carried out at her seaside residence, and which had to be re-executed. 

_ Evidence was given that Mr. D. Mayer had given the defendant firm 
instructions to instal electric light at the residence in 1899, and that they 
were told to spare no expense, but to put in the best material. In 
December, 1903, a short-circuit occurred and a fire broke out, which, 
however, caused no great damage. As a consequence plaintiff had had 


to have the house re-wired by Messrs, French & Co. at a cost of £71. 4s. 6d., 
which she now sought to recover, 
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Expert witnesses were called to prove that the insulated wire which had 
been taken out of the house was not in the condition it should have been 
after only five years’ use. 

For the defence it was proved that the best possible material was used 
throughout, and it was contended that any deterioration that had occurred 
must have been caused by the damp. The house while in course of recon- 
struction was empty for some yenrs. 

His HONOUR, in the end, found for plaintiff for the amount claimed 
less £10, A small counter-claim was allowed. 


— — 


Callender's Cable & Construction Oo. v. Killarney Blectric 
Light Oo. (Ltd.) 

At Dublin on Tuesday the Master of the Rolls made an order putting 

the purchaser of the undertaking of the defendant company (Mr. V. A. 


Ryan) into possession, and authorising the receiver to pass and vouch his 
final accounts and be thereupon discharged. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


4——— 


APPOINTMENTS VACANT AND FILLED. 


Johannesburg Town Council invite applications from persons 
having suitable experience for the following appointments under 
three years’ agreements : (a) General manager to take charge of the 
entire tramway, lighting and power undertaking. Salary £2,000 
per annum. (b) Station manager to take charge of the generating 
station and tramway workshops. Salary £1,000, with house free. 
Further particulars are given in an advertisement, and applications 
must in each case be addressed to the consulting engineers (Messrs. 
Mordey & Dawbarn), 82, Victoria-street, Westminster, S. W., not 
later than first post 29th inst. 


Coventry Electric Light committee require & mains superinten- 
dent who has served four years' apprenticeship in mechanical work. 
shops, and has had sole charge of engines and alternating two-phaso 
high-pressure distribution system and the work of installing two- 
phase motors. Salary £150 per annum rising to £200. Forms of 
application from the town clerk (Mr. Geo. Sutton), 10, Нау lane, 
Coventry, to whom applications by 10 am. 26th inst. See an 
advertisement. 

Richmond (Surrey) Electric Light & Power Co. are prepared to 
consider applications, for the position of engineer at their continuous- 
current generating station at Richmond. Applications to the Manager 
and Secretary of the Company, Moorgate court, London, E.C., on or 
before 27th inst. See advertisement. 

The Committee of Visitors of the County Asylum, Rainhill, 
Lanes, require an.electrical engineer to take charge (under the 
medical superintendent and the clerk of works) of the generating 
station and wiring at the asylum. Salary £120 per annum, rising 
to £150, and vi house and coal. Applications to Medical 
Superintendent. See also an advertisement. 


Erith Urban District Council require à general manager for their 
electric tramways. Salary £250 per annum. Applications to the 
Council offices, Bexley-road, Erith, Kent, by 10 a.m. 27th inst. See 
also an advertisement. 


The General Electric Co. of Sweden, Westeras, requiro an elec- 
trical engincer with experience in erection and equipment of power 
stations. See an advertisement. 


There are vacancies for three premium pupils at Bedford Cor- 
poration electricity works. Particulars from the borough electrical 
engineer, Mr. R. W. L. Phillips, Cauldwell-road, Bedford. See also 
an advertisement. 


A demonstrator in mechanical engineering is required at Arm- 


strong College, Newcastle-on-Tyne. Applications to secretary by 
June 8. | 


Mr. Robert Birkett, borough electrical engineer at Burnley, has 
been selected for the position of borough electrical engineer and 
tramways manager at Southend-on-Sea, in succession to Mr. W. E. J. 
Heenan, who recently resigned in order to go to Bermondsey. 


Mr. J. A. Laws, Lincoln, has been appointed mains snperinten- 
dent at Bermondsey at £170 per annum. There were 69 candidates, 
and these were reduced to three—viz., Messrs. C. M. Davies (Barrow- 
in- Furness), A. Fletcher (Charing Cross (West End & City) Electric 
Supply Co., London) and J. A. Laws (Lincoln). The final voting 
resulted in 24 votes for Mr. Laws and 24 for Mr. Fletcher, and by 
the casting vote of the Mayor Mr. Laws was appointed. 


Mr. D. M. Macleod, assistant borough electrical engineer at 
Poplar, has resigned, in consequence of having obtained an appoint- 
ment with the Clyde Valley Electrical Power Co. 


Mr. James Gilchrist, B.Sc., has been appointed lecturer in civil 
engineering at the University of Leeds. 
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ment should be put to Col. Crompton, who would deal with that matter. 
The bill took all the powers of the Gas Works Clauses Act, but he failed 
to see what effect this would have upon the tunnels of the Metropolitan 
District Railway. It mattered not whether the tunnels were within one 
foot or two feet of thel roadways so far as the laying of the pipes was 
concerned. 

By the COMMITTEE : In the American systems there were no cross 
routes as was proposed in London, but the cross routes were not mechani- 
cally connected. It had been agreed with the City of London Corpora- 
tion and Westminster Council that should a subway be built along the 
Strand and Fleet.street, the tubes should only be laid across from side 
to side. The system was so flexible that there was no difficulty in divert- 
ing anywhere. The pipes could, if necessary, be laid under any subway. 

The Committee adjourned at an early hour in order to pay a visit to 
the experimental installation at Fulham. 


HAMMERSMITH, CITY AND NORTH-EAST LONDON 
RAILWAY BILL. 

In the House of Commons on Thursday last week, 

Sir E. STRACHEY moved That the report of the Select Committee 
on Standing Orders of March 7 last on the Hammersmith, City and North- 
East London Railway (Petition for Bill) be referred back to the said Select 
Committee to consider and report whether the Standing Orders may now 
be dispensed with and the parties be permitted to proceed with their bill 
in reepect of certain of the railways and works proposed to be authorised 
thereby, subject to such conditions as to the said Select Committee may 
seem meet." He said that the promoters of the bill asked that it should 
be placed in the same position as the North-East London Railway Bill 
and if the House refused to proceed with that measure tbe Hammersmith 
Bill would likewise be abandoned for the Session, He did not think it 
right that a small technical point euch as that upon which the bill was 
rejected by the Standing Orders Committee should prevent the measure 
from going forward. 

Mr. JEFFREYS contended that it would be a slight upon the Standing 
Orders Committees to override their decision. The point upon which the 
bill was rejected was not one in which the Parliamentary Agents could 
have made mistakes. For instance, one important Standing Order that 
had not been complied with was that requiring a deposit of 5 per cent. 

Mr. HALSEY, chairman of the Standing Orders Committee, supported 
Mr. Jeffreys. He said that with the merits of the bill the Standing Orders 
Committee had nothing to do, but all the arguments in favour of the bill 
going forward had been considered by the Standing Orders Committee 
aod the non-compliances reported were many and serious He had never 
in his experience known of & case in which the deposit had not been 
made. The Standing Orders were for the protection of the public and he 
thought the House would see the importance of this particular Standing 
Order because it was the only safeguard the public had in the event of 
the bill being thrown out by the Committee and the Committee awarding 
costs against it. The general question before the House was whether 
they were prepared to have confidence in their Committees. As showing 
that the Standing Orders Committee were not unreasonable he pointed 
out that out of 124 cases of non-compliance brought before it, in only 13 
had the Committee refused to dispense with the Standing Orders. 

After further discussion the House divided, with the result that the 
motion was rejected by a majority of 62. 

[The proceedings in connection with the Standing Orders with regard to 
this bill were reported in The Electrician for Feb. 3 and 10 and March 10.] 


SCOTTISH TRAMWAY PROVISIONAL ORDERS. 


An enquiry has just been concluded at Glasgow with regard to pro- 
visional orders granted under the Private Legislature Procedure (Scot- 
land) Act of 1899. The Commissioners were Mr. Eugene Wason, М.Р. 
(chairman), Lord Stanley of Alderley, Sir John Batty Tuke, M.P., and 
Mr. John Fleming. Mr. J. Campbell Lorimer, K.C., acted as clerk to the 
Commissioners. 

PAISLEY ORDER. 


Mr. JOHNSTON, K.C., said this was a proposal by the Paisley and 
District Electric Tramways Co. to extend certain of their existing lines. 
At present there was a continuous service of Glasgow cars from the centre 
of Glasgow to the centre of Paisley, and permission was now asked to con- 
nect Barrhead and Johnstone on the Glasgow system with the Paisley 
system. An extension of time was also asked for making certain lines 
granted in the original Order. 

Mr. J OHNSTON E SMITH, a director of the Paisley and District Elec- 
tric Tramways Co., gave evidence in support of the Order. The objects of 
the Bill, he said, were generally to increase the usefulness and effective- 
ness of the Barrhead and Johnstone routes. The traffic at present carried 
by the railway companies in these directions was so little that he failed 
to see any point on the question of competition. 

Local evidence having been called in support, the opposition case was 
gone into. 

Mr. ROBERT MILLAR, general manager of the Caledonian Railway 
Co., said that his company had spent £720,000 on the line between 
Paisley and Darrhead, and as an instance of the serious effect upon rail- 
ways by the competition of electric tramways he mentioned that when the 
Glasgow tramways were opened to Cambuslang the local passenger traffic 
went down 50 per cent. 

Eventually clauses were arranged between the promoters and the 
Caledonian and South-Western Railway Companies. 

On behalf of the National Telephone Co. it was asked that clauses 
might be inserted to the effect that the cost of raising the telephone wires 
to accommodate the tramways should be charged to the tramway com- 
pany. The Commissioners having refused the telephone clauses requested, 
passed the order. B 


GLASGOW CORPORATION ORDER. 


Mr. E. T. SALVESEN said the object of this bill was to consolidate 16 
Acts with regard to tramways which the Corporation of Glasgow already 
possessed, and for the construction of certain new lines. No new powers, 
however, were asked for, except as regards the extension of existing 
lines. Originally there had been 17 extensions proposed, but five had 
been withdrawn owing to the impossibility of the Corporation to adjust 
clauses with the councils of those districts. Four of the lines were 
opposed. The opposition was on the general ground of competition by 
railway companies and objections to clauses. The extensions were partly 
within and partly without the municipal boundaries, and he did not 
think any objections could be heard on preamble to the extensions inside 
the boundary. After going in detail{through the various lines Counsel 
dealt with the consolidation part of the order. The chief proposal under 
this head was to re-enact the powers already existing, and to bring them 
into one order. These included the fixing of brackets to buildings, the 
running of omnibuses in prolongation of the tramways to a distance of 
three miles and for a period of one year, the running of special cars at 
special fares, and the carrying of parcels, goods, &c., up to 500 lb. weight. 
Most of the proposals were opposed by the railway companies. 

Mr. JAMES DALRYMPLE, manager of the Corporation tramways 
department, said that the present system consisted of 98 miles inside the 
city and 68 miles outside the city, and the proposed extensions would 
cover 17 miles inside the city and 13 miles ouside the city, all single 
track. All the remaining lines had the co-operation of the burghs and 
councils except Dumbarton with regard to the proposed extension to 
Maryhill. On the question of carrying parcels, he pointed out that a 
large number of municipalities had the power to carry parcels up to 
500 lb. weight, and it would be to the benefit of the Glasgow inhabitants if 
the Glasgow Corporation had similar powers. With regard to the special 
cars for workmen, he said that under the present conditions workmen had 
to be charged the ordinary fares. The order also sought to borrow 
£135,000 which the department had expended in excess of its present 
borrowing powers. 

A large amount of evidence was then called in support of the proposals, 
all the witnesses being examined at great length by the opposition. 

The case for the opposition was then taken to the opposed tramway to 
Maryhill, which the Commissioners ultimately struck out of the order. 

After further evidence the three remaining opposed lines were sanctioned. 

The case for the objections to parcel carrying on the cara was then 
taken up and was strongly opposed by the carriers in the district of 
Renfrewshire as well as by the railway companies on the score of com- 
petition. After much discussion the powers were granted to the Corpora- 
tion exclusive of Renfrewshire. 

The final matter dealt with under this order was as to the running of 
omnibuses. This clause was granted with the proviso that the Corpo- 
ration should run the omnibuses on any tramway routes on which the 
running of cars is interrupted and also for the purpose of testing the 
amount of traffic along a propoged extension of any tramway. When 
omnibuses are run owing to the interruption of the tramway service the 
distance is to be limited to 3 miles and, without the consent of the Board 
of Trade, should not be continued for more than one year. 

The order in its amended form was then passed. 


LONDON COUNTY OOUNCIL (TRAMWAYS) BILL. 

In our last issue we reported an application by thé London County 
Council for an additional provision to be inserted in their Tramways Bill 
this session giving them power to lay temporary rails above the surface of 
the streets in connection with the construction and reconstruction of their 
tramways. The examiner decided to report a non-compliance on the 
question of notices. The matter came before the Standing Orders Com- 
mittee of the House of Commons on Monday, and it was decided to report 
to the House against the Standing Orders being dispensed with. The 
provision will, therefore, not be inserted. 


NOTTINGHAM CORPORATION BILL. 


This bill came before a Committee of the House of Lords, of which 
Earl Dartrey was chairman, on Monday. 

Мг. JEEVE, for the bill, said that it dealt with a variety of matters 
concerning the local government of Nottingham. The tramway portion 
proposed the construction of four short lengths of line, for which it was 
desired to borrow the sum of £57,000, repayable in 30 years. The Local 
Government Board, in a report, had expressed approval of the time pe: 
posed for the repayment of the loan. One of the proposed lines would be 
completed in two years, and the remainder in five yeare. The power to 
run omnibuses during the period of the construction or reconstruction of 
any tramways, or during the suspension of traffic from any cause upon 
any tramway, was also taken in the bill. 

{ ы was no opposition, and this portion of the bill was allowed to go 
orward. 


OTHER ELECTRICAL BILLS. 


The Metropolitan District Railway Bill was ordered to be reported for 
third reading by the Unopposed Committee of the House of Lords last 
weok. The bill has already passed the House of Commons, and its objects 
were given in our issue for March 2. 

The Tyneside Tramroads & Tramways Bill, which cama before the 
Unopposed Committee of the House of Lords last week, was reported for 
third reading. This bill has passed through the House of Commons, and 
details were given in our issue for March 24. 

The Merborough & Swinton Tramways Bill has also been repirted for 
third reading by the Unopposed Committee of the House of Lords, having 
already passed through the Lower House. The objects of the bill were 
given in our issue for April 7. 


— ee — 


The Weybridge d: Walton Electric Supply Bill was ordered to be reported 
for third reading by the Unopposed Committee of the House of Lords on 
Tuesday. The bill has already passed the Lower House, and the proceed- 
ings in connection with it were reported fully in our issue for March 31. 

Chelsea. Electricity Supply Bill was sent forward for third reading by 
the Unopposed Committee of the House of Lords on Tuesday, having 
passed through the House of Commons. The objects of the bill were 
given in our issue for March 31. 

The London United Tramways Dill was read a third time in the House 
of Commons on Monday. 

The Birmingham Corporation Bill was read a second time in the House 
of Lords on Thursday last week. 

The Baker.street d Waterloo Hailir. /, the Charing Cross, Euston С 
Hampstead Railway, the Edgware d Hampstead Railway, and the West 
Cumberland Electric Tramways (Extension of Time) Bills were read a 
third time in the House of Commons on Thursday last week. 

The Hastings Electric Tramways Bill has been withdrawn from the 
group to which it had been committed for consideration by a Select Com- 
mittee of the House of Lords, and is proceeding unopposed. 

The Accrington Corporation and the South Lancashire Electric Tram- 
ways Bills are also now unopposed. 


THE TELEPHONE AGREEMENT. 


In the House of Commons on Tuesday, 

Mr. BALFOUR, in reply to Sir Henry Campbell-Bannerman, said he 
would be glad to meet the wishes of that right hon. gentleman as far as 
possible in regard to the postponement of the adjourned discussion of the 
motion to &ppoint à committee to consider the Telephone Agreement. 
There was & general wish on both sides of the House that the Committee 
should report, and that before the end of tha session the Government 
would be in a pcsition to find a day for the discussion of the report. He 
was prepared to postpone the motion for the appointment of the Com. 
mittee until Monday, and hoped that the debate would not assume undue 
propo: tions. 


Mr. CORRIE GRANT has a motion down on the paper for an amend- 
ment to the reference to the Committee as follows: —“ and whether the 
een E the employés of the National Telephone Co. has been duly 
considered." 


Other amendments were given in our last issue. 


— ͤ— 


ORDERS UNDER THE LIGHT RAILWAYS AOTS. 


In the House of Commons yesterday, in answer to Mr. (iriffith-Boscawen, 

Mr. BONAR LAW said the length of line authorised to be constructed 
under the Light Railways Act of 1896 was 1,567 miles, of which 429 miles 
had been constructed and were open for traffic. The cost of operation of 
the Light Railways Commission in the year 1903-4 was £6,147, and their 
total expenses since the commencement of the working of the Act were 
£22,941. . A question as to whether it was proposed to renew the act or 
allow it to terminate was not answered. 


—— — э o o 


LEGAL INTELLIGENCE. 


— — gesamte 


Hudson v. Newcastle-on- Tyne Oorporation and General 
Accident Assurance Oo. 


At Newcastle County Court on Tuesday, plaintiff (Mrs. I. Hudson) 
claimed £100 damages against Newcastle Corporation or, alternatively, 
the General Accident Assurance Co., for injuries and shock sustained in 
a tramcar collision. A claim had been made against the Corporation on 
June 13, 1904, the accident having occurred on June 9, and the claim was 
referred to the company. 

The evidence was to the effect that the company put off plaintiff's hus- 
band with smell offers until the expiration of six months, when the com- 
pany contended that they were protected by the Municipal?Corporations 
Act, 1893, which provides that no action shall be brought against a public 
authority after six months from the day of the accident. 

The jury fixed the damage at £100, subject to the judge's ruling on the 
legal point raised by the defence. 

His HONOUR gave judgmen: for defendants, but said it seemed to him 
to be clearly a case where the statutory defence ought not to have been 
set up. It seemed very unfair that, after negotiations had gone on for a 
long time, the husband, who could not be expected to know the law, should 
be to:d his claim was barred by statute. The Corporation might have a 
remedy against the company if the terms of the defence were outside the 
terms of the contract with the company. He should disallow costs. 


--—— 


Mayer v. Haine & Co. 


At Marylebone (London) County Court on Tuesday plaintiff (Mrs. A. 
Mayer) sought to recover £71. 4s. 6d. for alleged defective wiring work 
carried out at her seaside residence, and which had to be re-executed. 

_ Evidence was given that Mr. D. Mayer had given the defendant firm 
Instructions to instal electric light at the residence in 1899, and that they 
were told to spare no expense, but to put in the best material. In 
December, 1903, a short-circuit occurred and a fire broke out, which, 
however, caused no great damage. As a consequence plaintiff had had 


to have the house re-wired by Messrs, French & Co. at a cost of £71. 4s. 6d., 
which ghe now sought to recover, 
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Expert witnesses were called to prove that the insulated wire which had 
been teken out of the house was not in the condition it should have been 
after only five years’ use. 

For the defence it was proved that the best possible material was used 
throughout, and it was contended that any deterioration that had occurred 
must have been caused by the damp. The house while in course of recon- 
struction was empty for some yenrs. 

His HONOUR, in the end, found for plaintiff for the amount claimed 
less £10. A small counter-elaim was allowed. 


Oallender's Cable & Construction Oo. v. Killarney Electric 
Light Co. (Ltd.) 

At Dublin on Tuesday the Master of the Rolls made an order putting 
the purchaser of the undertaking of the defendant company (Mr. V. A. 
Ryan) into possession, and authorising the receiver to pass and vouch his 
final accounts and be thereupon discharged. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


4——— 


APPOINTMENTS VACANT AND FILLED. 


Johannesburg Town Council invite applications from persona 
having suitable experience for the following appointments under 
three years' agreements : (a) General manager to take charge of the 
entire tramway, lighting and power undertaking. Salary £2,000 
per annum. (b) Station manager to take charge of the generating 
station and tramway workshops. Salary £1,000, with house free. 
Further particulars are given in an advertisement, and applications 
must in each case be addressed to the consulting engineers (Messrs. 
Mordey & Dawbarn), 82, Victoria-street, Westminster, S.W., not 
later than first post 29th inst. 


Coventry Electric Light committee require a mains superinten- 
dent who has served four years' apprenticeship in mechanical work- 
shops, and has had sole charge of engines and alternating two-phaso 
high-pressure distribution system and the work of installing two- 
phase motors. Salary £150 per annum rising to £200. Forms of 
application from the town clerk (Mr. Geo. Sutton), 10, Hay-lane, 
Coventry, to whom applications by 10 a.m. 26th inst. See an 
advertisement. 


Richmond (Surrey) Electric Light & Power Co. are prepared to 
consider applications, for the position of engineer at their continuous- 
current generating station at Richmond. Applications to the Manager 
and Secretary of the Company, Moorgate court, London, E.C., on or 
before 27th inst. See advertisement. 

The Committee of Visitors of the County Asylum, Rainhill, 
Lanes., require an electrical engineer to take charge (under the 
medical superintendent and the clerk of works) of the generating 
station and wiring at the asylum. Salary £120 per annum, rising 
to £150, and with house and coal. Applications to Medical 
Superintendent. See also an advertisement. 


Erith Urban District Council require a general manager for their 
electric tramways. Salary £250 per annum. Applications to the 
Council offices, Bexley-road, Erith, Kent, by 10 a.m. 27th inst. See 
also an advertisement. 


The General Electric Co. of Sweden, Westeras, require an elec- 
trical engincer with experience in erection and equipment of power 
stations. See an advertisement. 


There are vacancies for three premium pupils at Bedford Cor- 
poration electricity works. Particulars from the borough electrical 
engineer, Mr. R. W. L. Phillips, Cauldwell.road, Bedford. See also 
an advertisement. 


A demonstrator in mechanical engineering is required at Arm- 


strong College, Newcastle-on-Tyne. Applications to secretary by 
June 8, 


Mr. Robert Birkett, borough electrical engineer at Burnley, has 
been selected for the position of borough electrical engineer and 
tramways manager at Southend-on-Sea, in succession to Mr. W. E.J. 
Heenan, who recently resigned in order to go to Bermondsey. 


Mr. J. A. Laws, Lincoln, has been appointed mains snperinten- 
dent at Bermondsey at £170 per annum. There were 69 candidates, 
and these were reduced to three—viz., Messrs. C. M. Davies (Barrow- 
їп. Furness), A. Fletcher (Charing Cross (West End & City) Electric 
Supply Co., London) and J. A. Ls (Lincoln). The final voting 
resulted in 24 votes for Mr. Laws and 24 for Mr. Fletcher, and by 
the casting vote of the Mayor Mr. Laws was appointed. 


Mr. D. M. Macleod, assistant borough electrical engineer at 
Poplar, has resigned, in consequence of having obtained an appoint- 
ment with the Clyde Valley Electrical Power Co. 


Mr. James Gilchrist, B.Sc., has been appointed locturer in civil 
engineering at the University of Leeds. 


192 IHE ELECTRICIAN, MAY 19, 1905. 


BDUCATIONAL NOTICE. 

Lectures.—A special course of lectures will be delivered at the 
East London Technical College, Mile End-road, London, E., by 
Mr. J. T. Morris, M.I.E.E., A.LC.E., professor of electrical engi- 
neering at the college. There will be six lectures оп “ Electric Trans- 
mission of Energy," with special reference to power schemes, and 
six lectures on “ Electric Lighting." Some further particulars regard- 
ing the course will be found in an advertisement set out elsewhere. 


Aberdeen.—-Mr. David Moonie, superintendent of the corporation 
tramways, is about to retire, and it is proposed that the tramways 
should be placed under the control of Mr. J. A. Bell, the city 
electrical engineer, Mr. J. D. Caird, the present acting superinten- 
dent, to be appointed traffic manager. 

Alleged Thefts.—At Thames (London) Police Court on Friday 
last two men named Wood and Hales, in the service of the National 
Telephone Co., were charged with stealing i ewt. of copper wire, 
the property of their employers. Prisoners denied the charge, and 
said they were taking the wire to the company's offices. Committed: 
for trial. 

At South Shields Petty Sessions on Tuesday, Thos. Taggett, 
Hebburn, was charged with having stolen electric current from the 
Northern Counties Electricity Supply Co. 

It was alleged that Taggett, by using undue pressure on the knob of 
a penny-in-the-slot meter, had turned the pointer round and broken the 
mechanism of the slot, which enabled him to obtain current without pay- 
ment, Mr. Grunhut, who defended, pleaded that Taggett was not the 
hirer of the meter, and, therefore, was not liable, and he denied that the 
meter had been interfered with. Mrs. Taggett gave evidence and said she 
signed the agreement for the meter. Neither she nor any one else, to her 
knowledge, had interfered with the meter, nor had they used any electric 
current without paying for it. The chairman (Mr. E. J. J. Browell) said 
they had carefully considered the evidence and had come to the con- 
clusion that there was a prima facie case, and they would therefore 
commit Taggett for trial at the sessions, bail being allowed. Similar 
charges against four other Hebburn men were adjourned till July 11. 

Argentina.—A provisional agreement has been drawn up for 
approval by Buenos Ayres City Council under which the Compania 
Alemaña Transatlantica de Electricidad will receive a 60 years’ con- 
cession in place of its present one, which is for an unlimited period. 
A general tax of 6 per cent. is to be paid by the company on their 
gross receipts and the maximum price for current is to be reduced 
from 25c. to 20c. gold. 

Ayrshire Tramway Scheme.—The Northern District committee 
of Ayrshire County Council have appointed a committee to consider 
a proposal for the construction of a tramway between Ardrossan 
and Stevenston. 

Bermondsey (London).— For the year ended March the capital 
expenditure was £35,205, bringing total to E106, 798. 

The annual expenses were £7,711 and the income £12,015, including 
£4,738 for public lighting. After paying interest and sinking fund and 
crediting balance from previous year (£512) the surplus was £1,499, of 
which £499 is to be placed to reserve and £1,000 to be carried forward. 
During the year 282,185 units were supplied to public lamps, against 
199,515 in previous 12 months, and 649,914 units were sold to private 
consumers, against 320,225. 

Bourne.—The Urban Electric Supply Co. are making a canvas of 
the district in order to ascertain the amount of support likely to be 
accorded to an electric lighting scheme. The present price of gas is 
4s, 3d. per thousand. 


Brighton.—An inquiry was held here on Friday into the applica- 
tion of the Corporation to borrow (among other sums) £12,138, being 
balance of cost of constructing concrete foundations for wood-paving 
works, and costs of the action Macartney v. Brighton Corporation. 

The Town CLERK said the loan was asked for 30 years. The law costs 
of the plaintiffs in the action were £3,000. The costs of the Corporation 
would, of course, come out of the rates. Included in the £9,138. 7s. 7d. 
left after the law costs had been deducted was £929. 8s. 10d. for interest. 

Mr. Warts and Mr. Hewitt opposed the £3,000 wanted for law costs. 
The other portion of the loan was for work that had been done and must 
be paid for. The £3,000 law costs, it was urged, should come out of the 
current rate. 

The Lighting committee recommend that the salary of Mr. John 
Christie, engineer and manager of the electricity department, be 
increased from £500 to £750 per annum, as from April 19 last, 
rising by annual increments of £50 to £1,000 per annum, his engage- 
ment with the Corporation to be for six years certain, and to be 
determinable at the end of that period, or at any later date, or upon 
either party giving to the other six months’ previous notice in 
writing, such salary to include remuneration for any services or 
advice which the Corporation may require of him in connection 
with the electrical equipment of the tramways undertaking. 


Burnley.— Traffic receipts on the municipal tramways for the 
past year were £58,497, against £43,247 in the previous year. 
Inchiding parcels, the total revenue was £54,026. Working expenses 
absorbed £40,502, and, after meeting interest, sinking fund and 
other charges, there remains £1,182 to place to renewals and depre-. 
ciation fund, which now stands at £7,981. HL 


In consequence of his appointment as engineer and manager of 
the electricity supply and tramways departments at Southend-on. 
Sea, Mr. R. Birkett has tendered his resignation. 


Burton-upon-Trent.—During the year ended March the elec. 
tricity department sold 986,933 units of electric current, including 
367,400 units for lighting, motors, heating, &c., and 619,525 for 
traction, increases of 16:5 and 70:6 respectively overthe previous year. 

There are 394 customers (362 lighting and 32 power), an increase of 64. 
The total number of equivalent 8 c.p. lamps connected to date is 27,071, 
increase 3,368. The total horse-power of motors connected is 20,425 n.r, 
increase 8,875 H.P. (22 motors) for the year. There are applications in hand 
for nine motors of 1,055 н.р. The equivalent of 5:83 H.P. is connected for 
heating and other purposes, an increase of 3°15 н.р. on the year. The 
total equivalent in 8 c.p. lamps for lighting, motors, &c., is 32,111. The 
maximum load for lighting and power was 427 kw., the load-factor 16-7 
(lighting and power 9 84, traction 28'383), average price obtained for 
private lighting 4:57d. per unit, public lighting 8d., power and heating 
1°49d., traction 1:37d., and the plant capacity is 1, 610 kw. Works coste 
were 0 99d. per unit, and the total costs 1:31d., and, after paying interest 
and sinking fund, and appropriating £303. 5s. 7d. as sinking fund reserve 
contribution, the surplus for the year was £357. 3s. 11d., which has been 
carried to renewal account. 

On the Corporation tramways 3,878,269 passengers were carried during 
the year and the traffic receipts per car-mile were 9:21d. The total income 
was £17,950. 168. 2d. and the expenditure £13,841. 2s. 9d., leaving a gross 
surplus of £4,109. 13s. 5d. Interest and redemption fund contribution 
absorbed £3,552. 14s. 7d., leaving £556. 18s. 10d., which has been trans- 
ferred to rer ewals fund. The parcels delivery system inaugurated on 
Nov. 1 last has, contrary to expectations, met with scanty support. The 
traffic from passengers’ luggage and newspapers shows a satisfactory 
increase, the total number of parcels of all classes amounting to 39,639 
for the year. Three cars were experimentally fitted with roof covers, and 
the takings on these cars has been increased by about 2d. per car-mile. 
The total receipts amounted o 9:49d. per car-mile and the total operating 
charges to 6:76d. per car-mile. 


Oanterbury.—The receipts of the electricity department for the 
year ended March 81 were £6,925. 11s. 9d., works costs, interest and 
sinking fund came to £6,720. 9s. 5d., leaving net profit £205. 2s. 4d. 

The balance from last year was £911. 16s, 7d., but the cost of the 
renewal of the storage battery amounted to £570. 11s. 7d., reducing the 
balance to £341. 28. and amount to be carried forward to £546. 4s. 4d. 
There was an increase of 114 per cent, on the current sold to private con- 
sumers. The increase in private connections was equal to 1,885 8 c.p. 
lamps, or 10 per cent. 


Colwyn Bay.—The Lighting committee estimate a profit of £263 
on the working of the electricity department for the ensuing year. 


Country House Lighting.—4A complete electric lighting instal- 
lation has been put in at Goodwood House by Messrs. Drake & 
Gorham for the Duke of Richmond and Gordon. 

There are between 800 and 900 lights. In most of the rooms the exist- 
ing fittings have been adapted for the electric light, the large gilt chande- 
liers in the yellow drawing room and the ball room being particularly 
successful examples of this work. Great attention has been paid to the 
lighting of the pictures, a new form of picture light, designed by Messrs. 
Drake & Gorham for use at Chatsworth, having been adopted with satis- 
factory results. The power is obtained from two 30 H.P. gas engines, 
supplied by producer gas. A storage battery has also been provided, 
capable of supplying 1,120 8 c.p. lamps for five hours. 

The Duke of Richmond has, we understand, placed the lighting of 
Gordon Castle in the hands of the same firm. The motive power will, in 
this case, be obtained from the river Spey, and the scheme inclu des the 
lighting of the town of Fochabers with about 1,300 lights. 


Darlington.—The report of the engineer and manager of the elec- 
tricity department (Mr. Lunn) for the year ended March states that 
41 per cent. more units of electric current were sold for lighting and 
power (exclusive of tramways) than in previous year. 

The increased revenue was £957, or 19 per cent., although the price 
per unit had been reduced by 4d. Works costs had fallen from 1:834. to 
0:98d. per unit. There had been generated with the same P rna owing 
principally to increased supply for tramways, between 24 and three times 
as many units as in the previous year. The net profit for last year, in 
spite of increased interest and sinking fund charges, was Tad £1,500, 
and Mr. Lunn suggested that & reduction be made in the charge for 
current for lighting and power. For lighting the charge should be reduced 
to 4d. per unit, and for power from 2d. and 14d. to 144. and 14d. per 
unit for the first 500 units per quarter, and 14d. for all in excess. 

These recommendations have been adopted. 


Dry-Battery Litigation.— We have received the following note 
from the National Electrical Manufacturers’ Association for publi- 
cation : — 

Some 18 months ago the trade was agitated by legal proceedings re an 
alleged infringement of dry batteries. This action has now, in con- 
sequence of a recent decision in the House of Lords, been revived. The 
principal firms in the trade, however, contemplate resisting vigorously 
this renewed attack, and a preliminary meeting took place the other day. 
Those interested in the matter should communicate with Mr. Walter 
Davenport, Secretary to the National Electrical Manufacturers’ Associa- 
tion (Incorporated), Ridler-place, Holland-street, Blackfriars, London, В.Е. 

An advertisement in this issue contains an invitation to join this 
movement, 


— — — — 


Bast Ham. — The Borough Council have reduced the price of elec- 
tric current for power and heating from 25d. per unit, less 24 per 
cent., to 2d., with a discount of 5 per cent. for payment within 14 
days of receipt of demand. 

The tramways department have issued an interesting tramway 
guide, giving particulars of fares and routes, time table, &c. 


East Molesey.—Twickenham & Teddington Electric Supply Co. 
have submitted for the Council's approval plans showing roads in 
which it is proposed to lay electric mains. 


Bbbw Vale.—An inquiry was held on Wednesday into the 
Council’s application for sanction to borrow £9,654 for electricity 


supply. 

Fhe clerk (Mr. T. Hughes) said it was proposed to purchase energy in 
bulk from the Ebbw Vale Iron & Coal Co. at 13d. per unit, the Council 
acting as distributors. The agreement was for five years, 

Mr. Marshall, chief assistant to Mr. R. P. Wilson, consulting electrical 
engineer to the Council, said the estimated expenditure was £2,238, and 
tne receipts £2,595 per annum. The Council were purchasing electric 
current at a price equivalent to gas at 1s. per 1,000. 

The chairman of the Council (Mr. J. D. James) said the Council had 
unanimously adopted the scheme, and there was no opposition. 


Edinburgh.—The Lord Provost's committee met on Thursday 
last to hear explanations of the **G.-D.," Dolter and Kingsland surface 
contact systems of electric traction. Prof. Kennedy was present in 
his capacity ns consulting electrical engineer to the Corporation. 


Electricity in Mines.— Messrs. Evershed & Vignoles, Acton- 
lane Works, Chiswick, London. W., inform us that they have been 
in communication with the Home Office on the subject of the new 
rules as far as they concern the continuous indication of insulation 
resistance. While acknowledging that the tests contemplated by 
Clause 7, sec. 1, cannot be strictly carried out, we are informed that 
the Home Office have stated that instruments made in accordance 
with Messrs. Evershed & Vignoles’ suggestions will meet their 
requirements. 


Bxhibition.—It is announced that an electro-technical exhibi- 
tion will be held at Kief, Russia, at Easter, 1906. Further particulars 


can be obtained from Mr. C. S. Smith, British Consul-General at 
Odessa. 


Finchley.—The Council have acquired the undertaking of the 
Finchley Electric Light Co. 

Fire.—4 fire occurred yesterday morning at the works of Sotheby 
& Co., electrical engineers, Carey-strect, Horseferry-road, London, 
5.W. Two floors, used as store rooms, were gutted, but the brass 
workers’ shop on the third floor was practically undamaged. 


Hahfax.— Recently Sowerby Bridge Council asked the Board of 
Trade to reduce the maximum speed of Halifax Corporation tram- 
cars in certain thoroughfares from 12 to 6 miles an hour. The 
Board have replied that 12 miles per hour is the maximum speed 
allowable when tlie road is clear. 

Hammersmith (London)— To meet the anticipated increased 
demand for current consequent on the reduction of rates six addi. 
tional sub-stations and one transfornier box are to be provided at 
an estimated cost of £2,508. 


Harwich.—A deputation from the Council recently waited upon 
the Board of Trade to urge the postponement of the revocation of 
the Electric Lighting Order, 1892, but the Board declined to alter 
their decision on the ground that this would be setting up an un- 
desirable precedent. 

Hawaii.— In the city of Honolulu the Rapid Transit and Land 
Co. own the electric tramways system extending over a distance of 
23 miles of single track. About 30 cars on this line provide a very 
efficient service. 

Hindley.— The Council have asked the Board of Trade to further 
defer the revocation of their clectric lighting order, 1901. 


Hythe.—The Council are interviewing Mr. S. Sellon in regard to 


a scheme for the construction of electric tramways between Hythe 
and Folkestone. 


Institution of Electrical Engineers’ Benevolent Pund.—The 
seventh annual general meeting of the contributors will be held at 
the Institution offices, 02, Victoria-street, London, S.W., on Friday 
next, May 26, at 4:30 p.m., when the report of the Committee of 
Management and the statement of accounts and balance-sheet to 


Dec. 31 last will be submitted. The names of the Committee for 
1905-6 will also be declared. 


Islington (London).—Estimates of £230 for main extensions 
have been passed by the Finance Committee. 

The Works committee has agreed to the overhead system of 
traction for London County Council tramcars in the Archway-road. 

Lambeth (London).—By 31 votes to 21 the Council have agreed 
to contribute one-third of total cost (£75,500) of street widenings 
necessary under the L.C.C.’s scheme for electrifying the Norwood 
tramways. 

Light Railways.—The Board of Trade have confirmed the Guild- 
ford andthe Campbeltown & Macrihanish Light Railway Orders, 1905. 
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Bath Electric Tramways (Light Railway Extensions) Order has 


been submitted to the Board of Trade for confirmation. Objections 
by June 6. | 


London County Council.—At Tuesday's meeting it was agreed 
to loan Woolwich £6,500 for electric lighting purposes. 

North Metropolitan Tramways.—The Finance committee submitted a 
lengthy report on the proposal of the Highways committee to acquire the 
lease of the North Metropolitan Tramways Co. for £120,000. The report 


pointed out that the adoption of the proposals would commit the Council 


to the immediate electrification of the whole of the northern system, 


involving an approximate expenditure of £4,336,608. It would also 


involve the building of the second portion of the Greenwich generating 


station, and this would increase the total outlay in round figures to 


£5,200,000. It is estimated that when tramways are reconstructed that . 
21,024,000 car-miles per annum will be run, on the assumption that hh 
On the 
basis of this estimated mileage, with receipts at 18. & mile and working 
expenses at 7d. a mile, the figures work out as follows: Estimated receipts 
£1,051,200, estimated working expenses £613,200, estimated profit on 


working 4438, 000. 


The committee, in summarising their conclusions, say: During the 


period of transition from horse to electric traction a deficiency on the 


working of the northern lines must be expected, but this deficiency is one 


which may be expected to be met, without recourse to the county rate, 
out of the surplus balance from the southern system under the improved 


conditions of working due to the opening of the Greenwich generating 


station, but to accomplish this it will be necessary to arrest the provision 


of an adequate reserve fund for future renewals. The Council may be 


advised to pay to the company the sum proposed for the surrender of the 
lease. The total capital outlay on the northern lines (allowing for sale 
of horses when no longer required) in the four years 1906-7 to 1909-10, 
may be expected to reach about £4,500,000, which may be somewhat 
reduced according to the extent to which the overhead system is adopted 
instead of the conduit. 
pletion of the generating station and the electrification of further lines 
already approved on the south and in the west of, say, £3,500,000. Thus 
capital expenditure upon tramways may reach a figure approaching 
£2,000,000 a year for four or five years. 
1904, was about £3,500,000. Adding to this the balance of votes already 
passed and the further expenditure in contemplation, the total expendi- 
ture of the Council on tramways when all this outlay is complete may be 
put at between £11,000,000 and £12 000.000 without reckoning the pro- 
portion of the cost of street widenings, which is charged to the Street 
Improvement Account and the annual charges on which will fall on the 
county rate. The report continues: 


This is in addition to expenditure for the com- 


The tramway debt on Dec. 31, 


There are various factors in the solution of the traftic problem of 


London the operation of which it is impossible to foresee but which 
must have a bearing upon the financial results of the Council's tramways : 
The tube railways now in course of construction represent a very large 
expenditure of capital, the probable electrification of suburban railways, 


aud the newly-arrived motor omnibuses. These considerations, having 


regard to the comparatively small margin of surplus shown by the fore- 


going estimates, appear to us to point to the necessity of the strictest 


'economy in capital expenditure, and of exercise of caution in dealing with 
proposals to lower fares or to increase the cost of working the service. 
, Mr. ALLEN BAKER moved the adoption of the report, and stated that 


this year the net profits from the southern tramways were £50,000. 

Mr. Percy Harris moved that the negotiations for purchase be not pro- 
ceeded with until the report of the Royal Commission on London Traffic 
is presented. 

The amendment was rejected by 49 votes to 20, and the committee’s 
recom mendations were afterwards agreed to. 

Electric Watering Cars.—-It was agreed to authorise expenditure not 
exceeding £2,500 on the purchase of four electrically-driven watering 
cars for use in connection with the tramways. 

Tramway Estimates.—On the submission of the tramways accounts for 
the past year, with the estimate of expenditure for this year, Lord 
We sy said the Council would note with satisfaction the improvement 
in the financial results of the working of the southern tramways for the 
past year. It appeared from the latest figures that the рол on working 
would be larger than originally estimated by £35,000, the greater part of 
which the Highways Committee proposed to employ (1) in paying off the 
debt incurred on the temporary generating stations, and (2) in increasing 
the renewals reserve fund. The estimates for the present year showed 
that the southern system account just about balances, but this was 
after providing only £15,000 for renewals reserve. They were promised 
better results when the first portion of the new generating station at 
Greenwich was opened inthe spring of next year, as the Council will then 
be supplying electrie current from Greenwich at a much cheaper price 
than that at which it was now being supplied as a temporary measure by 
certain companies. With regard to the proposed purchase on March 31, 
1906, of the remainder of the lease of the North Metropolitan Tramways 
Co., this purchase was intended to be followed by the immediate electri- 
fication of the whole of the northern system. During the time of recon- 
struction, which was expected to extend over some four years, there would 
necessarily be a considerable loss of receipts owing to the disorganisa- 
tion of the traffic, and moreover the tramways undertaking . would 
have to bear the interest and sinking fund charges on unremunerative 
capital of large amount. In these circumstances they could not 
expect the undertaking, às a whole, would do much more than 
preserve equilibrium between revenue and expenditure, including debí 
charges. During the six years to March 81, 1903, the total amount carried 
to relief of the county rate was £293,592, ог an average of £48,932 a 
year. During the period of reconstruction the ratepayers might notjun- 
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reasonably be content to forego any contribution in aid of the rates. This 
period, owing to the vastness of the concern and the difficulties which 
had to be surmounted, must inevitably be a long one, but when the main 
work of reconstruction had been accomplished, might not the ratepayer, 
as distinct from the travelling public, fairly expect some share in the 
surplus? The total outlay of the Council upon the purchase and recon- 
struction of existing tramways and the construction of new tramways 
would in a few years’ time have reached a total of between £11,000,000 
and £12,000,000. The ratepayers would have lent their credit for the 
raising of this large sum of money, although the tramways undertaking 
had not up to the present cost the ratepayers 6d.; on the contrary they 
had directly benefited to the extent of nearly £300,000. The large 
additional burden which the service of education theatened to place upon 
the ratepayers makes it imperative that the Council should make every 
effort to relieve the ratepayer in other directions, and he thought, there. 
fore that the ratepayers should, when the undertaking had emerged from 
the period of reconstruction. receive consideration, and that it ought to be 
consistent with the financial stability of the undertaking to contribute a 
certain sum annually in relief of the rates. 

Discussion on the votes was held over fur a week. 

Lowestoft.— An unopposed inquiry was held on Friday into the 
Council’s application for sanction to borrow £1,500 for additional 
plant at the electricity works. 

-Macclesfield.—The Council have retained Mr. Woodward as con- 
sulting electrical engineer, and a sub-committee has been appointed 
to report upon a suitabie site for electricity works. 

Motor Omnibuses as Tramway Feeders.—The question of the 
construction of an electric tramway having been postponed, the 
National Electric Construction Co. intend to inaugurate a line of 
motor "buses from the Levenhall tramway terminus to Tranent, 
Haddington. 


Municipal Telephony.—Brighton Telephone committee recom- 
mend that the salary of the manager of the telephone department 
(Mr. D. J. Barnes) be increased as from April 1 from £250 to £300 
per annum, on the understanding that he is responsible for and is to 
carry out all works in connection with the extension from time to 
time of the Corporation telephone undertaking, in addition to the 
other duties set out in his agreement with the Corporation. 

At the meeting of the Swansea telephone committee on Tuesday 
the borough accountant (Mr. Hopton) presented a balance-sheet 
showing the position of the undertaking on March 81. 

Revenue account has been charged with 10 per cent. depreciation on 
tools, 5 per cent. on furniture, and with the whole of the cost of the issue 
of the four years 4 per cent. debenture bonds (£180). There has also 
been written off the whole of rentals, trunk calls, &c., considered to be 
irrecoverable (£103). There remains a gross profit of £1,741. 18s. 11d. 
After charging interest and sinking fund to March 31 last, there was a 
net profit of £739. 11s. 7d. Bringing into account the adjusted figures 
for the five months’ working to March 31, 1901 (resulting in a loss of 
£324. 3s. 9d.), there remained to credit of net revenue account at 
March 31, 1905, £415. 7s. 10d. Mr. Hopton claimed this to be equal to 
a profit of 8 per cent. on a commercial concern. 

On the suggestion of the manager (Mr. Mackie), it was agreed to ask 
the Corporation to provide £7,500 for further extending the municipal 
telephone system. 


Nottiogham.—The gross income of the electricity department 
for 1904-5 was much larger than in the previous year. The output 
was 300,000 units more than the previous year, and the cost of 
generation less than it has ever been. 


Orange River Colony.—A preliminary agreement has been 
entered into for the construction and working of a system of electric 
tramways in Bloemfontein. 


Paignton.—Amended plans for the erection of electricity works 
having been submitted by the Urban Electric Supply Co., the Council 
have decided to obtain authority to borrow £18,500 for the scheme. 


Personal.—Dr. Shelford Bidwell, F.R.S., is removing to “ Beech. 
mead,” Oatlands Chase, Weybridge. 

Peru.—The introduction of electric tramways has formed one of 
the principal agencies in the development of the city cf Lima, and 
the absence of these tramway facilities in the city of Callao is con- 
sidered to be one of the main factors in the decadence of that city. 
À second line of electric tramways is being constructed between 
Lima, Barranco, Miratlores and Chorrillos. While Callao is to-day 
little more than a collection of buildings used as offices, Lima is 
advancing by leaps and bounds to the premicr place among Peru- 
vian cities. 

Orders have been given for the construction of wireless telegraph 
stations to work between Iquitos and Puerto Bermudez on the river 
Pachitea. From Bermudez there is a land-line to Lima. 

The Town of Iquitos is to have the electric light installed for 
public and private supply. 

Presentation.— Mr. R. J. J. Swan, late assistant electrical engi- 
neer at Barking, who is leaving to become chief engineer at the 
Chesham works of the Empire Electric Light & Power Co., has been 
presented by the staff at Barking with a chronograph stop watch. 

Rugby.—Application has been made for sanction toa further loan of 
£52,000 for electric lighting extensions. It is announced that the net 
profit on the past year's working of the undertaking was £487. 78. 1d. 
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Rating of Machinery.—At a recent conference of the London 
County Council and delegates from the Metropolitan boroughs it 
was resolved :— 

(a) That in the case of premises where the assessable value is enhanced 
by the presence of plant and machinery essentially necessary to the busi- 
ness carried on, and which it is intended should remain attached to the 
premises so long as they are used for the purposes of the businesa, such 
enhanced value, unless already covered by the rent paid by the occupier, 
shall be taken into account. 

(b) That having due regard to necessary modifications in special cases, 
10 per cent. of capital value of ratable machinery shall be taken as the 
average percentage for gross value. 

(c) That the maximum deduction of one-third should not be allowed as 
a matter of course, but the amount should vary between one-third and 
one-sixth according to proportion of machinery included in assessment. 

If effect be given to this resolution the ratable value of electrical under- 
takinga will be increased, because machinery that is now considered as 
belonging to the occupier, and for which a certain proportion of the 
receipts is at present deducted as representing interest and trade profit on 
the capital he has invested, will no longer be allowed. While the question 
is comparatively new to users of machinery in London, it has agitated 
the minds of provincial manufacturers for many years, and at present the 
Machinery Users’ Association is contesting it before a Divisional Court on 
behalf of themanufacturers of Leeds. Theresultisawaited with great interest. 


St. Petersburg.—The Municipal Council have been authorised 
to borrow 6,000,000 roubles from the moneys belonging to the town 
for the construction and working of electric tramways. The loan is 
to be cleared off in three years! 

Shoreditch (London). — On Tuesday the Council passed an esti- 
mate of £200 for 48 2} and 48 10-amp. demand indicators for 240- 
volt, and 24 10-amp. indicators for 150-volt circuits. The provision 
of clinker-crushing plant for the destructor works at an estimated 
cost of £975 was approved. 

Singapore.—The new electric tramways, which have been con- 
structed by Messrs. Dick, Kerr & Co., were inaugurated on 15th ult. 
Mr. L. D. Tandy has been appointed manager. 


Southwark (Condon).— At last week's Council meeting Mr. Davis 
asked for information concerning the financial position of the elec- 
tricity undertaking, and inquired what benefits would accrue to the 
ratepayers if the County of London Electric Supply Co’s offer for 
the purchase of the undertaking were accepted. 

The Mayor (Rev. A. J oe asked Mr. Davis to allow the question to 
remain unanswered until the House of Lords Committee, presided over by 
Lord Camperdown, had reported. 

This was agreed to. 

A further motion by Mr. Davis to the effect that the electricity under- 
taking of the borough was a burden on the rates, and that the Council 
should take steps to obtain offers for the transfer of the same as a going 
concern was ruled by the Mayor to be out of order. 

The number of equivalent 8 c.p. lamp conne^tions was reported to have 
reached a total of 29,434 for lighting and 6, 188 for power. 


Spain.—A concession has been definitely granted to the Madrid 
Eastern Tramways Co. for the construction and working of an 
electric tramway in Madrid. 

A concession for the construction and working of an electric 
tramway in one of the districts of Madrid has also been granted to 
the Compañia Eléctrica Madrileña de Traccion. 


Stoke Newington (London).—The Council have secured from the 
Metropolitan Water Board the tenancy at will of a piece of land at 
the south-east corner of the Board's filtering station at Green-lanes, 
at a rental of £5 per annum, for erecting a metering station for the 
electricity department. | 

Taunton.—The Electricity committee have made arrangements 
with the Assessment committee by which the assessment of the 
electric light works has been fixed at £1,000 for three years from 
Michaelmas, 1904. | 


Telegraph Wire Exports.—Out of 1,012 tons of telegraph wire 
imported into Greece in 1904 only 23 tons came from the United 
Kingdom, Germany and Belgium being the chief sources of supply. 
There was a falling off in the British exports of this commodity of 
100 tons compared with 1903. 

Thames Ditton.—Twickenham & Teddington Electric Supply 
Co. are about to lay mains in Thames Ditton and Long Ditton. 

Theft.—At Surrey Sessions on Tuesday a man named Fletcher 
was sentenced to 12 months’ imprisonment for theft of a large 
quantity of telephone wire. 

Trans-Alpine Electric Railway.— An electric railway is to be 
constructed between Turin and Martigny. 

. Venice.—The works for generating and distributing electrical 
power from the river Cellina, for both industrial and illuminating 
urposes, have been regularly continued, and much progress has 
een made. Much of the construction work for carrying the cables 
into Venice is nearly completed, and it is anticipated that the 
works will be in full operation chis year. 

A project is under consideration for erecting ærial ropeways for 
the conveyance of coal from Venice to Mestre. The system is to be 
a German one, and when completed the plant will be capable of 
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handling about 10,000,000 tons of coal per annum. The cost of the 
entire equipment is estimated at £160,000. Electric power for 
driving the ropeway is, if the scheme is put through, to be obtained 
from stations erected on the route. 

There are several projects for the construction and working of 
electric tramways in the Venice district. One of these is to con- 
struct lines starting from Venice, Padua and Treviso, branching out 
into districts not traversed by the railways. At Verona an electric 
railway is projected to puss through Lazise to Riva di Trento, to 
serve as a feeder for the maia line of railway. It is stated that the 
Belgian company which ‘purchased the horse tramways in Verona 
are about to convert the tramways to electric traction, power being 
obtained from a station erected on the River Milana. The steam 
tramway now running between Verona and Cologna is also to be 
converted to electric traction, and power is to be obtained from the 
ваше station. The existence of large waterfalls in the Venice dis- 
trict leads to the conception of many electrical undertakings, and it 
is likely that electric tramways will be provided for Vicenza, Udine 
and Belluno. Other large electrical enterprises are conteinplated 
in the Venetian provinces. 


Wakefield.—An inquiry was held on Tuesday into the application 
of the Council for permission to borrow £18,000 for electric lighting 
extensions. 

It was stated that, although the capital expended amounted to £63,912, 
ihe undertaking had always been telf-supporting and had not been the 
least burden on the rates. The net profit since 1900 amounted to £3,621. 
The present loan was urgently required to meet necessary extensions of 
plant and mains. | 

Walthamstow.—An unopposed inquiry has been held here into 
the application of the Council to borrow £1,500 for extensions of the 
electric lighting cables. 

Wednesbury.—On Wednesday the Council approved the agree- 
ment with the South Staffordshire Tramway Co. for the purchase 
of their undertaking in the borough, including the depot, offices and 
machinery at King's Hill, but excluding any portion of the line 
between James Bridge and Darlaston, for £28,920. A promise had 
been given that the reconstruction and electrical equipment of the 
Darlaston line should be undertaken forthwith, and when this had 
been carried out measures could be taken for reopening the Dudley 
section. The sale of the depot to the South Staffordshire Tramways 
(Lessee) Co. was also authorised. 

Westminster.—The Works committee have accepted the offer 
of the Westminster Electric Supply Corpn. to supply and maintain 
midget arc lamps at £7. 10s. per annum for public lighting in the 
parish of St. George, Hanover square, in positions where the 
amount of light afforded by an ordinary arc lamp is not required, and 


where u the present it has been customary to use incandescent 
electric famps.” 
Whi (Durham).—The County of Durham Electrical Power 


Distribution Co. are now prepared to proceed with the lighting of 
Whickham and have asked the Council's sanction to the erection of 
overhead high.tension and low.tension mains. Current is offered 
at 8{ per unit, less 6 per cent. A committee has the matter under 
consideration. 

а 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

Edinburgh Corporation invite tenders for steam and exhaust-pipe 
work at the McDanald-road electricity supply station. Specifica- 
tions, &c., from the engineer (Mr. F. A. Newington), Dewar-place 
station, after 24th inst. Specification, conditions and drawings can 
be seen at, but not obtained from, the offices of the consulting engi- 
neer (Dr. A. B. W. Kennedy) 17, Victoria.street, Westminster, 
London, S. W. Tenders to the town clerk (Mr. Thomas Hunter, 
W.S.), City-chambers, Edinburgh, by 10 a.m. June 6. See an 
advertisement on another page. 


Edinburgh Corporation also invite tenders for supply and erection 
at McDonald-road electricity supply station of an extension switch- 
board panel. Tenders to the town clerk (Mr. Thomas Hunter, W.S.) 
by 10 a.m. May 80. 


Partick Town Council invite tenders for supply and erection of 
one marine-type water-tube boiler, with superheater, sundry pipes, 
&c., extensions to switchboard, coal conveyor, overhead bunkers, 
&c.,and feeder cable. Copies of conditions, &c., from the burgh elec- 
trical engineer, Mr. H. B. Maxwell. Tenders to the town clerk (Mr. 
James Donaldson), Burgh Hall, by noon June 6. See also an 
advertisement. 

Swansea Corporation invite tenders for supplying and fixing two 
motor alternators. Specifications, &c., can be obtained from the 
borough electrical engineer (Mr. C. A. L. Prusmann, M.I.E.E.), from 
whom further particulars can be obtained. Tenders must be delivered 
at the office of the town clerk, Mr. Jno. Thomas, by noon of Mon- 
day, June 5. See also advertisement. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price 158., or post free in 
the United Kingdom, 15e. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplifie?. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (including 
the new “ Special Mining Rules ”). 


—————— 


Melbourne City Council are prepared to receive tenders up to 
2:15 p.m. July 14 for supply and delivery of arc lamps. poles, 
brackets, &c., for street lighting. Copies of specification, drawings 
and conditions of contract from the Agent-General for Victoria, 142, 
Queen Victoria street, London, E.C. See also an advertisement. 

London County Council invite tenders for the supply and erection 
at its generating station (Kast Greenwich, S.E.) and maintenance 
for 10 years, of a battery of 280 accumulator cells having capacities 
of 645 ampere hours at a three-hour discharge rate and of 450 
ampere hours at & one-hour discharge rate. ‘Tenders to the Clerk, 
County Hall, Spring-gardens, S. W., by 10 a.m. May 16. 

London County Council also want tenders by 10 a.m. 23rd inst. 
for roadwork and platelaying from New Cross to Lewisham and 
reconstruction on the conduit system of tramways in Woolwich- 
road and from Lewisham to Catford (82 miles single track). Par- 
ticulars from County Hall, Spring Gardens, London. 

Marylebone (London) Council invite tenders for one year's supply 
of engine-room stores, cables, cable.jointing tools and materials, 
motors and rheostats, incandescent lamps, arc lamps and heating 
and cooking ap tus for their electricity department. Tenders 
to the town clerk (Mr. James Wilson), Town Hall, Marylebone- 
lane, W., by 4 p.m.26th inst. | 

Tonbridge Electric Lighting committee invite tenders from manu- 
facturers for triple concentric and simple concentric lead-sheathed 
paper-insulated cables, approximately 1,800 yds. in all. Tenders 
to Mr. Arthur H. Neve, Council Offices, Tonbridge, by 4 p.m. 
29th inst. 


Glasgow Corporation require tenders by June 1 for supply of 
dynamos, pumps, piping, «c., at Shieldhall outfall works, with 
alternative estimates for (1) steam engines and boilers, (2) gas pro- 
ducer plant and gas engines, (3) steam engine installation with 
stand-by gas engines worked with town gas. | 

Penrikyber Navigation Colliery Co., Penrhiwceiber, Glam., want 
tenders by June 8 for 12 months’ stores, including electric lamps 
and fittings, iron and steel, tools, oils, &c. 

Burslem Corporation want tenders by 30th inst. for wiring town 
hall, markets, baths, gymnasium and Wedgwood Institute and for 
house service fuses and meters. | | 

Tenders are required by noon June" for supply of motors, electric 
wiring and installation of fire alarm at Brecon and Radnor Asylum, 
Talgarth. 

St. Pancras (London) Borough Council invite tenders for arc 
lamp carbons for 12 months. Tenders to the town clerk (Mr. 
C. H. F. Barrett), by noon May 23. 

St. Pancras (London) Council also want tenders by noon of 28rd 
inst. for steam coal for the electricity works. 

Clyde Navigation Trustees, Glasgow, require tenders by 10 a.m. 
June 8 for 12 months’ supply of electrical stores, &c. 


Kilmarnock Corporation require tenders by 27th inst. for the 
supply of about 1,700 tons of coal for their electricity department. 

Tenders will be opened at the offices of the Inspector-General of 
Telegraphs, Carretas 10, Madrid, on June 6, for the supply of (1) 
50 tons of galvanised iron wire 4 mm. diameter, and (2) 5 tons 
bronze wire 4 mm. diameter. The maximum price at which tenders 
will be received is 1,580 pesetas per ton for No. (1) and 3,400 
pesetas per ton for No. (2). A 5 per cent. deposit has to be lodged 
to qualify a tender. 
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The Royal Hungarian Mines Department, Marosujvár, invite 
offers (in Hungarian) by July 1 for the installation of electric light 
and power plant. 

The Royal Hungarian Minister of Commerce, Budapest, wants 
tenders by 3186 inst. for supplying and laying telegraph cables 
between Budapest and Hatvan (43:4 miles). 


The municipalities of Czepreg (Hungary) and Albona (Кабат, 
Austria) invite tenders for erection of electricity works. 


TENDERS RECEIVED AND ACCEPTED. 


Hammersmith (London) Council has received the following 
tenders :— 
Sub-station Switch Gear (Seven Sets h.-t. and Six Sets l.-t. Boards). 


Ferranti Limited (accepted). £609 General Electric Co. £1,114 
Richardsons, Westgarth & Co. 3,519 Cowans Limited .......... 1.004 
Siemens Bros. & Co. 1,957 | Crompton & Co 939 
A. Reyrolle & Co........... 1,728 | Brush Co. ................ 890 


British Thomson-HoustonCo. 1,397 | 


The tender of the British Thomson-Houston Co. was a special 
scheme for overcoming some of the difficulties encountered in the 
distribution of electricity from sub-stations. Upon the recomnien- 
dation of the electrical engineer (Mr. G. G. Bell) an order was 
placed with the company for h.-t. and l.-t. equipment complete for 
one sub-station at £190. 

Main Switch Gear. 

British Thomson-Houston Co, (accepted) £506, single phase £506, two 
phase £571; Ferranti Limited, £548 and £613; Cowans Limited, 
£637. 10s. and £684. 15s. ; Siemens Bros. & Co., £731 and £763; British 
Westinghouse Co. £860 and £905. 10s.; Brush Co., ‘£1,005 (no quota- 
tion for two phase) ; Richardsons, Westgarth & Co., £1,105 and £1,355. 

Annual supply of commutator brushes, excluding patent brushes :—C. 
R. Heap (accepted) £23. 128. Boudreaux patent brushes only: Le Carbone 
(accepted) £9. 38. 6d. There were eight tenders for the former and three 
tenders for the latter supplies. 


Govan Burgh Electricity Department received 257 tenders for 
annual stores and the following have been accepted :— 

John Macqueen & Co., engine and cylinder oil, red and white lead and 
graphite; Ferguson & Timpson, packing and gauge glasses; James 
Duncan, sponge cloths, white and coloured waste; British Insulated & 
Helsby Cables, cables and cable accessories ; Craig, Sharp (Ltd.), bitumen 
and compound; Ferranti Limited, meters up to 25 amperes; Chamberlain 
& Hookham, meters above 25 amperes ; Keighley Electrical Engineering 
Co., fuse boxes ; D. Richmond & Co., wrought-iron tubes and fittings; 
D. King & Co., cast-iron pipes; Scott & Rae, cement ; W. Morier, brushes; 
Jas. Storer & Co., paints and linseed oil ; James Duncan, oils ; Robinson, 
Dunn & Co., timber; Crompton & Co., carbons ; John Kennedy & Sons, 
coal; British Thomson-Houston Co., motors (1, 2 and 3 R. .); Lan- 
cashire Dynamo & Motor Co., motors (all other sizes) ; A. Reyrolle & Co., 
Monté Callow & Co. and Brook, Hirst & Co., motor starters; Berry, 
Skinner & Co., double-pole switches. 


The Metropolitan Asylums Board received the following tenders 
for the installation of electric light, telephones and fire alarms at 
the Southern Hospital :— f 
Buchanan & Curwen Wenham & Waters £10,790 0 

(accepted) ...... £8,400 0 0 F. A. Glover & Co... 9,671 0 
Bergtheil & Young.. 11,600 0 0 Alliance Elec. Co... 9,583 17 
Higgins & Griffiths 10,850 0 0 Belshaw & Со....... 8,944 0 
Drake & Gorham .. 10,819 0 0 Bromley & Batstone 8,677 4 

Engineer. in-chief's estimate, £8,500 0 0 

On Tuesday London County Council accepted the tender of Dick, 
Kerr & Co. for the road work and platelaying of tramways in Arch- 
way-road, Highgate, at £5,598. 4s. 9d. It was agreed, subject to 
approval of Islington Borough Council, that the offer of the Metro- 
politan Electric Tramways (Ltd.) be accepted to erect the overhead 
electrical equipment for the tramway for a sum not exceeding £600. 


Shoreditch (London) Council have received the following tenders 
aa ои yds. 0°75 Н.Т. concentric paper-insulated lead-covered 
cable :— 

W. T. Glover & Co. (Ltd.) (accepted) £3,234. 6s. 4d.; British Insulated 
& Helsby Cables, £3,260; W. T. Henley's Co., £3,260; Siemens Bros. & 
Co., £3,391. 

Browett, Lindley & Co. have received an order from H.M. Govern- 
ment for a 500 kw. steam generator, including one of their three- 
crank triple-expansion enclosed forced.lubrication steam engines, 
coupled to a British Westinghouse dynamo for the Royal Arsenal, 
Woolwich. This is a duplicate set to that supplied in October last. 


The Metropolitan Asylums Board have placed an order with the 
Tudor Accumulator Co. for renewing the storage battery at the 
Northern Hospital at £295, and to maintain same for 10 years at 
£28 per annum. 


Islington (London) Lighting committee has decided in favour of 
an order being placed with the Union Electric Co. for 42 “ Excello " 


flame lamps; also that three sets of chain grate mechanical stokers 
be obtained from Babcock & Wilcox. 


Poplar Lighting committce has accepted the tender of the Whit- 
well Coal Co. for 3,500 tons of Stockingford Beans at 10s. 9d. per 
ton, delivered during next six months. The committee is to have 
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the option of a second 3,500 tons delivered at the same price during 
the succeeding half. year. 


Southampton Council have accepted the tender of the North- 
Eastern Steel Co. for 250 tons of tram rails at £5s. 10s. per ton, 
and that of G. R. Turner (Ltd.) for two 10 ton coal waggons at £123. 

Scunthorpe Council has accepted the tender of the British Westing- 
house Co. for electric lighting and power plant (engines, dynamos, 
pumps, motors, cables, &c.) for the waterworks at £7,134. 

West Cumberland Power & Tramway Co. have accepted the tender 
of R. M'Alpine & Sons for the construction of the permanent way of 
their tramways, and that of the Brush Co. for generating plant. 


Ramsgate & District Electric Supply Co. have let the contract for 
the erection of the clectricity station buildings to J. W. Woodhall & 
Son at £3,655. 

Burslem Council has accepted the tender of the Glasgow Patents 
Co. for a water softener at £362. 


Bangor Town Council have accepted the tender of Meldrum Bros. 
for a boiler, economiser, &c., for the refuse destructor works at £1,148. 


BUSINESS NOTICE. 


Messrs Cecil August Esmarch and James Mellanby Morrish (for- 
merly electrical engineers, &c., of Albert-road, Middlesbrough, and 
elsewhere) dissolved partnership on Aug. 18, 1908. Mr. Morrish, 
with other parties, has carried on the business since that date as 
* Esmarch, Morrish & Co.,“ and debts to or owing by the late firm 
will be received or paid by the present firm. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Compositions have been arranged of 103. in the £ with the creditors 
of Hugh Evans Arkwright and Rosina Maria Collins (trading as 
Collins Bros., electrical engineers), Blackheath, Kent, and of 203. in 
respect of the private estate of Hugh Evans Arkwright, and both will 
be payable on 81st inst. at 24, Railway-approach, London Bridge. 


A meeting will be held on June 19 at Windle-chambers, Hards- 
haw-street, St. Helens, to receive an account of the winding-up of 
the Northern Counties Traction Co. (Ltd.). 


In the bankruptcy of Harry John Salter, electrical engineer, 235, 
High Holborn, London, W.C. (lately trading in partnership with 
Harry Thorpe as Thorpe & Salter), the first meeting of creditors will 
take place on May 22 and the public examination on June 20 at 
Bankruptcy-buildings, London, W.C. | 

The Wear Electrical Engineering Co. (Ltd.), 46, John.street, 
Sunderland, is to be wound up voluntarily, and Mr. J. G. Kirtley, 
J.P., and Mr. Thomas Harrison, Sunderland, are liquidators. 

Winding-up Petition.—A petition for winding up the Garcin 
Renault Electric Cars & Accumulators (Ltd.) will be heard in tha 
High Court on 30th inst. ` 


Sales by Auction.— Messrs. Horne & Co. will sell by auction 
(by order of the London County Council), on the premises of the 
„Morning Post,” Strand, London, on May 29, at 1:30 p.m., a pair 
of 150 1. H. p. vertical engines, Lancashire boiler, 16 н.р. horizontal 
engine, Cornish boiler, 85 н.р. electric motor, lifts, cranes, gearing, 
printing plant, pulleys, belting, &c. Catalogues from the auction- 
eers, 8, Delahay-street, Westminster, and 85, Gresham.street, 
London, E.C. See also an advertisement. 

Messrs. Wheatley Kirk, Price & Co. have been instructed, by order 
of the Court in the liquidation of the Sir Hiram Maxim Electrical 
& Eng. Co. (Ltd.), to sell by public auction in the lots catalogued, 
on Thursday, May 25, upon the premises, 44, Gillingham-street, 
Pimlico, London, S.W., at 10 for 11 a.m.“ prompt, about 200,000 
high-class incandescent electric lamps from 26 c.p. to 32 c. p., and 
suitable for circuits varying from 30 to 280 volts. Catalogues may 
be obtained from Messrs. W. H. Smith & Son, solicitors, Gresham 
House, Old Broad-street, London, E. C.; or of the auctioneers, 46, 
Watling-street, London, E.C., and Albert-square, Manchester. See 
also an advertisement. 


Sale of Old P.O. Stores.— Tenders are invited for the purchase 
of about 52 tons of gutta-percha, 80 tons of copper, 50 tons of lead, 
and & quantity of other metals, indiarubber-covered copper wire, 
electric;glow-lamp tops, &c. Forms of tender from the Controller 
of Stores, Stores Department, G.P.O., 17-19, Bedford-sreet, London, 
W.C. Tenders until 10 a.m. Wednesday, June 7. See also adver- 
tisement. | 

Plant for Salo.— W. H. Allen, Son & Co., Queen's Engineering 
Works, Bedford, have ready for immediate delivery a 2,000 kw. steam 
dynamo; also various other sizes of smaller units. See an adver- 
tisement. | ы on 

The Midland Vinegar Co., Aston Cross, Birmingham, advertise 
for sale a shunt-wound dynamo. | 

Patent Rights for Sale —An advertiser wishes to dispose of his 
patent rights for а section insulator and automatic cut-off for over- 
head electric wires. Applications to Mr. C. Schierwater, 29, Church- 


| street, Liverpool. | 
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Catalogues, &c.— Messrs. Siemens Bros. & Co. have issued two 
new publications, dealing respectively with GA type motors with 
geared countershaft, and with the new type of 5B and 5BA 
machines, protected, ventilated enclosed and fully-enclosed. 


The merits of the class of anti-friction metal manufactured by 
the Glacier Anti-Friction Metal Co., 91, Queen Victoria-street, 
London, E.C., are set out in a pamphlet just issued by the company 
with special reference to the employment of this metal for engine, 
dynamo and motor bearings, electric tramcar bearings, &c. 


Messrs. Henry F. Joel & Co., 31, Wilson-street, London, E.C., 
invite applications for circulars and other literature relating to 
their special type of ** Zone " motors. 


A pamphlet list of direct-current portable electric drills, the 
largest size of which is made with change of speed, is forwarded by 
the Cincinnati Electrical Tool Co., Cincinnati, U.S.A. Tho list 
also contains an illustration and some particulars of an electric 
grinder. 


"Bxport Merchant Shippers of Great Britain and Ireland.“ 
The Carter Publishing Co., 8, New Bridge-street, London, E. C., 
have purchased from Messrs. Dean & Son the copyright and good- 
will of this well-known directory, which is now in its 41st year of 
publication. 


B.T.-H. Lamps.—-In the course of our visit to Rugby for the pur- 
pose of inspecting the manufacture of the Curtis turbinc—which is 
the subject of an article elsewhere in this issue--we were conducted 
through the British Thomson-Houston Co.’s lamp factory. There 
is still an impression that the lamps which the company sells are 
made in the United States, but this is not correct. The factory at 
Rugby is equipped with a large amount of new and extremely 
ingenious machinery and highly-skilled operatives are employed 
there. The whole organisation gives the impression of high efticiency 
and the methods used point to first-class workmanship. 


Fibre Conduit.—One of the attractions offered by the Key Engi- 
neering Co. to visitors attending their recent exhibition at Man- 
chester (The Electrician, May 5, p. 97) was the opportunity 
afforded of inspecting the laying of a portion of the 84 miles of 
fibre conduit now being installed by Manchester Corporation. 

The corduits ere laid in a trench, 3 ft. 4in. wide and 9 ft. 6 in. deep. 
A bed of coarse concrete, 4 in. thick, is laid at the bottom of the trench, 
this being topped by a covering of tine sand concrete, The conduits are 
arranged in 10 layers of six ways per layer. They are accurately spaced 
by means of comb-shaped wooden templates, placed at intervals along 
the trench, the space allowed between each way being 14 in., and the 
space between the ways filled by the fine sand concrete, about 1 in. of this 
concrete being used between the respective layers. The conduit consists 
of tubes about 5 ft. long, the ends of each tube being tooled to make 
accurate socket and spigot joints, so that by this means perfect alignment 
and an absolutely water-tight joint are secured. As a further precaution 
each joint is bound round with a piece of sticky tape about 14 in. wide. 
That no time has been lost in executing this work is shown by the fact 
that at 6:30 a.m. on the 6th inst. the work of opening 65 yds. of street 
was commenced, and by 9 a.m. on the 8th inst. the whole work (including 
the filling in of the trench) was completed without any night work. 
The actual laying of the conduits was commenced at 6:30 on Sunday 
morning, and by 8:30 on Sunday evening the whole of the 65yds. of 
60-way duct was completed, In this section 130 tons of concrete were 
used, and 3,900 yds. of З in. duct. 


Photo-copying Process.—l'articulars of a new patented photo- 
copying process are supplied by the Blue Print Co., Edmund- street, 
Birmingham. The chief merit of the new process is said to be the 
absence of any shrinkage, the copies made by the process being 
correct scale drawings exactly as the original tracing. Samples of 
the process to hand show a sharp and clear outline. 


Holiday Guides.—''Week.end Holidays is the title of a 
pamphlet, published by authority, which has been prepared by Mr. 
W. T. Perkins, 33, Dulwich-road, Herne Hill, London, S.E., with 
the object of bringing before health seekers the merits of the services 
offered to week-end holiday makers by the London & South- Western, 
the South- Eastern & Chatham, the Great Eastern and the London 
Brighton & South Coast Railways. As а very large and increasing 
nuniber of business men find it essential to their health and comfort 
to seek ded жун at the seaside and in country places for the waste 
occasioned by the rush and hurry of town life, any publication that 
gives, in brief, particulars of the numerous places which offcr facili- 
ties for week-end visits must be acceptable. Mr. Perkin's little 
book will be found of interest, and can be obtained at the railway 
bookstalls, price 1d. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from May 10 to 16, with the ports 
of destination :— 

Africa—Alexandria, £518 (including £50 telegraph material); Cape 
Town, £1,900; Durban, £409 (including £67 telegraph material) ; East 
London, £3,183 (including £3,149 telegraph material); Port Elizabeth, 
£360, Argentina—Buenos Ayres, £512. Australasia—Auckland, £108 ; 
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Fremantle, £365; Lyttelton, £15; Melbourne, £1,125 (including £11 
telegraph material and 166 cwt. telegraph wire); Otago, £229 ; Perth, 
251 ; Sydney, £534 (including £251 telegraph'material) ; Wellington, £817. 
Belgium—Ostend, £25. British Guiana—Demerara, £45. Canada 
Toronto, £18. Chili—Santiago, £48. China— Shanghai, £353 ; Tientain, 
£55. France—Boulogne, £139.  Germany—Hamburg, £85 (telegraph 
material) Gibraltar, £9. (ireece—Corfu, £50 (Valen ph material) ; Syra, 
£115 (telegraph material) Holland—Amsterdam, £153 (including £79 
telegraph material); Rotterdam, £1,100. H Kong, £229. India— 
Bombay, £463; Calcutta, £1,317; Karachi, £37. Italy — Naples, £20. 
Japan—Nagasaki, £37. Malta —£251 (telegraph instruments). Russia -- 
Bt. Petersburg £741 (including £715 telegraph material). Spain—Cadiz, 
£15 (telegraph material) Straits Settlements—Singapore, £221. U. S. A.— 
New York, £80 (telegraph instruments). Total £15,517, against £46,664 
in the corresponding week last year (May 11 to 17). 


PATENT RECORD. 


—  услилиыасшә 


The following List of Applications ſor Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications are not open to public inspec- 
tion until after acceptance of Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete 
Specification accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 
February 28, 1905. 
109 E. J. “Арк. Galvanic batteries. 
122 8. Носнив, Glasgow. Switches for arc lamps and other circuits. 
127 J. Н. HoLtygr. Droitwich. Automatic electric warning signals for 
railways and the like. 
1 A. WuarLEv. Warrington. 
2 R. C. ALEXANDEB. 
6 R. Brings. Telephone apparatus.“ 
67 R. Binzs. Telephone systems and apparatus.“ 
4.168 R. Bings, Telephone transmitters." 
4,172 G. H. WHiTEHEAD. Fire indicator or alarma. 
March 1, 1905. 
4,233 F. MILLINGTON and A. Н. MiLLER, Electric ignition for internil 
combustion engines. 
4.237 A. ScHWARTZ. Manchester. Fuses. 
4,249 H. W. Dickinson. Dynamos with special references to the regene- 
rative system of electrical tramcar control. 
4,260 C. J. Beaver and E. A. CLAREMONT. Manufacture of electric cables. 
4,205 G. C. FRICKER. Apparatus for automatic electric advertising.“ 
4,287 P. Martxo. Secondary batteries.* 
4,505 M. EvquEM. Obtaining constant voltage from dynamos working at 
varying пет (Date applied for, March 3, 1904, date of appli- 
cation in France.)* 


2 
5 Telephone cables. 
6 
6 


Construction of cable drum. 


4, 
4, 
4, 
41 
4,1 
4,1 
41 


4,305 H. B. Brooks. Electric motor-starting rheostats and switches. 
March 2, 1905. 

4,313 О. HILL. Ashton-on-Mersey. Automatic electric ignition of gaseous 
mixtures." 

4,515 G. W. SOMMERVILLE. Accrington. Electric gas lighters. 

4,521 H. Lewis, W. HILL and J. WhiTFIELD. Birmingham. Sparking plugs 
for internal-combustion engines. 

4,343 J. F. WAKBLIN, W. Bonn and C. Weston. Are lamps. 

4,554 H. LUnECK. Electric time switch. (Date applied for, April 3, 1904, 
date of application in Germany.)* 

4,362 Н. H. Laxe (Direct-Line General Telephone Co., U.S. ). 
circuit systems.* 

4,375 R. Pour, F. Pour and Ph mix Dynamo Mra. Co. 
machines. 

4,379 В.Т.-Н. Со. (G.E. Co., U.S.). Supply and regulation of the energy 
used in electric searchlights and like apparatus. 

4,384 GvaLIBLMU Marconi, J. A. FLEMING and MancoNi's WIRELESS TELE- 
ORATH Co. Receivers for wireless telegraphy. 


March 3, 1905. 


Electric 


Dynamo electric 


4,389 J. CaRLAW. Glasgow. Electric ignition for internal-combustion 
engines. 

4,595 J. M. Moss. Manchester. Magnetic separators for ores and other 
materials. 


4,431 G. W. BURDEN. Automatic signals for loop lines, signal arms and 
bells, the whole worked by electric tramcar automatically. 

4,438 FRIED. KRUPP AKT. GRS. Ignition plugs for explosion engines. 
(Date applied for, April 13, 1904, date of application in Germany.) 

4,456 T. G. DEVONSHIRE. Conduits for cables, 

March 4, 1905. 

4,480 J. DRAKE. Egham. Easy magnetic tack or nail driver. 

4,491 D. MuckLEY and A. Payne. Warrington. Drum for cable, wire 
rope, &c. 

4,497 F. O. Hunt. Darlington. Brakes for electrically-driven machinery. 

4,513 F. A. CHANDLER and B. BoNNILSSEN. Coventry. Electric clocks 
or the like* 

4,529 F. LI DALI. Control of the electromotors on electric railway cars. 

4,541 ELKKTROM.LITÁR| AKTIEBOLAGET. Mivro-telephones. (Date applied 
for, March 8, 1904, date of application in France.)* 

4,£44 and 4,545 S. O. CowrER-CoLEs. Electrolytic production of metallic 
strip. 


198 


4,567 М. Зовик. Electrically-driven air pumps. 
4,571 F. F. Bourpi.. Microphones, (Date applied for, March 7, 1904, 
date of application in France.)* 


March 6, 1905. 

12,760/04 W. J. DossETER. Couplings for ends of wires and the like. 
(Date applied for, June 6, 1904.) 

4,595 S. Ropsrts. Yorks. Electrolyeing baths of different acids to 

| - destroy vegetable matter in wool, гада and other fibres. 

4,625 J. G. Сни.рв. Electric hoist controllers. 

4,643 C. GRAHAM. An electric grower. 

4.668 S. O. Cowran-Col zs. Manufacture of copper electrots pes and 
apparatus therefor. 

March 7, 1905. 

4,700 J. Me FanLA XE and Н. Watson. Glasgow. 
weight fittings. 

4,716 F. A. Luxpquist. Telephone exchanges. * 

4,728 Crompton & Co, апі R. GorpscHMIDT. Chelmsford. Instrument 
for displaying and rec -rding the wave form of alternating currents 
or vo З 

4,751 С. S. WAwsBROCOR. Pushes for bells, telephones aud other purposes. 

4,737 Q. MAJORANE. Microphones.* 

4,740 H. E. ANGOLD. Arc lamps. 

4,741 A. T. Dawson and G. T. BuckHAM. 
mitting and receiving signals. 

4,753 J. SkwrnsKY. Mercury or other conducting vapour lamps. 

4,760 F. FRoHLICH ani R. FARKAC. Dgnamo-electric machines. 

4,765 W. Н. Scorr. Circuit.breakera. 

4,780 H. H. LAKE (N. Jacobsen, Norway). Appliances for testing batteries. 

4,782 A. C. Davey. Lamps for Morse code and other signalling. 

4,783 B.T..H. Co. (G.E. Co., U.S.). Prepayment meters. 

4,785 T. A. Hearsoy (Phönix Elektrotechnische G:s. m.b.H., Germany). 


Arc lamp.* 
March 8, 1905. 
4.801 M. B. Mountain, G. M. GIBSON and A. Н. F. Heap. 
; Life-guards for electric vehicles. 
4,816 W. A. BUCELAND. Apparatus for detecting leaks in circuits. 
4,827 W. J. BOWDEN and J. W. CronxsHaw. Manchester. Trolley poles. 
4,832 J. Drapitt. Manchester. Electrical fittings." 


E'ectric light counter- 


Electrical apparatus for trans- 


Manchoeste-. 


SPECIFICATIONS PUBLISHED. 
Norz.—All specifications can be obtained at the uniform price of 8d. each. 


1903. 
Telegraph and like cable. 
1904. 
727 Mascorp. Application and distribution of electric motive power, 
particularly for starting machinery. 3 
5,892 Bastian. Electric vapour lamps. 
6,519 HsaNv. Electric conductora. 
6,811 SuLLIvVAN. Electrical signalling instrumenta. | 
6,832 Wess. Electrolytical extraction of metals from solutions. 
10,242 B. T.-H. Co. (G. E. Co., U. S.). High- tension electric-current switches, 
10,812 BLasEYv. Overhead trolleys or collectors. 
10,875 VokLK RR. Heating by electricity. 
11,116 Harps. Electrical signalling. | | 
13,107 ELECTRIC & ORDNANCE AccESSORIES C». and HALL. Switch mecha- 
nism for intercommunication telephone iostruments ог telephone 
ystems. 
25,220 WiLsox. Protective systema for electri: distribution lines. (Date 
applied for, Nov. 20, 1903.) 
27,904 GARDINER. Secondary batteries. 
29,408 RENAULT. Current distributors for electric ignition devices of 
internal combustion engines. (Date applied for, Sept. 23, 1904.) 
1905. 
156 Conran. Transformers. (Date applied for, Jan. 20, 1904.) 
1,755 Dg LA VALETTE. Electric ignition devices for explosion engines. 
(Date applied for, Jan. 28, 1904.) 
5,455 5 Exerting an electromagnetic influence on the ares of are 
mps. 


27,255 LopaE and HARDIR. 


BOOKS RECEIYED. 


(Copies of the undermentioned worka can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


“Ап Enquiry into and an Explanation of Decimal Coinage and 
the Metric System of Weights and Measures." By Edwyn Anthony. 
2nd edition. (London: G. Routledge & Sons.) 2s. 6d. 


" Académie des Sciences de l'Empereur Francois Joseph I. 
Bulletin International. Résumés des Travaux Présentés. 4 vols. 
(Prague: L'Académie.) 

“ Report on British Standard Specification for Structural Stcel 
for Shipbuilding." Issued by The Engineering Standards Com- 
mittee. (London: Crosby Lockwood & Son.) 28. 6d. 


“ Interim Report on British Standard Screw Threads." 
Engineering Standards Committee. 
& Co.) 2s. 6d. 


Report ou British Standard Pipe Threads for Iron or Steel 
Pipes and Tubes." By the Engineering Standards Committec. 
(London: Crosby Lockwood & Co.) 2s. 6d. 


" L'Aérovoie une solution pratique du probléme de la Locomotion 
Aenenne." By Dr. F. Sacco. (Turin: P. Gerbone.) 


By the 
(London: Crosby Lockwood 
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COMPANIES' MEETINGS AND REPORTS. 


— À la ÀÀ 


Western Telegraph Co. (Ltd.) 


The sixty-third ordinary general meeting of this Company was held 
on Wednesday, under the presidency of Sir Jons Wore Barry, K.C.B. 

The SECRETARY (Mr. E. Steer Hodson) read the notice convening 
the meeting, , "ej 

The CHAIRMAN said : I have great pleasure in saying that during the 
half-year the trade and commerce of the countries in South America 
which this Company serves have steadily increased, and their vast 
resources are being satisfactorily developed. The prosperity of Brazil is 
evinced by the improved rate of exchange and the inzreased market value 
of Brazilian securities. Uruguay is rapidly recovering from the effects of 
the deplorable civil war which raged for nine months last year, and the 
fertile lands of Argentina have yielded enormous crops of wheat and 
other cereals. This Company is participating in the progress of 
South America, as our message receipts for the half-year ended 
Dec. 31 last amounted to £227,324, as against £202,062 for the corre- 
sponding period of 1903, showing an increase of £25,262, to which almost 
all classes of traftic contributed. This satisfastory state of affairs is being 
continued up to the present in the current half-year. Turning to the ques- 
tion of the expenses, it will be found that the general expenses in London 
show a net increase of £177, and those at the stations & net decrease of 
£1,220. There are increases amounting to £2,604 under the heads of 
salaries and wages, expenses of training staff, repairs to buildings, 
stationery and printing, legal expenses, and a few other items ; but, on the 
other hand, there have been savings amounting to £3,824 in such matters as 
travelling expenses, rent, taxes, house allowances, fuel and light, mainten- 
ance of landlines, repairs and renewals of furniture, medical expenses and 
other small matters, making, as before stated, a net decrease in the expendi- 
ture at the stations of £1,220. Repairs of cable and expenses of ships show a 
net increase of £12,584. This extra expense was chiefly incurred by 
the necessity of keeping the old Norseman” on the coast of Brazil 
until her relief ship, Norseman III.,“ arrived. The replaced vessel, the 
‘ Norse,” pending her disposal by sale or otherwise, has been chartered 
by an associated company on favourable terms. The only other expense 
calling for special remark is that in connection with improved apparatus 
for cable working at stations, which necessitated an extra expenditure of 
£690. Referring now to the balance-sheet, the shareholders may observe 
that the 5 per cent. debentures repayable on June 30 next year have been 
reduced by £13,000, and during the half. ear a further amount of £22,000 
4 per cent. debenture stock has been issued at a small premium. The capital 
expenditure has been increased by £6,052, being the cost of new offices 
in Monte Video, which, besides affording the additional accommodation 
which the growth of our business there required, renders us independent 
of landlords and saves payment of rent. The amount of the 5 per 
cent. debentures purchased and cancelled has been written off capital 
expenditure. After providing £14,065 for interest on debenture stock 
and interest on debentures and the sinking fand and £4,821 for income 
tax, there remains a balance of £123,831, to which is added the sum of 
£4,439 brought forward from June 30 last, making a total of £128,270. 
First and second interim dividends, amounting to £62,379, have 
been paid, and after traneferring £60,000 to the general reserve fund 
and £2,000 to the mainterance ships’ reserve fund, there remains & 
balance of £3,891, which is carried forward to the next account. I 
think that these remarks deal with all the matters which occur to me 
on the accounts themselves, but a matter which has been discussed at 
shareholders’ meetings of this and other telegraph companies on previous 
occasions has again been brought before the Directors bya highly-respected 
shareholder—namely, the advisability of paying larger and higher divi- 
dends and not adding to our reserve funds from year to year more than the 
interest on those reserve funds, As I have said quite recently in this 
room, at a meeting of the shareholders of another telegraph company, our 
Opinion is against any alteration of our usual procedure—namely, to 
endeavour to maintain a steady dividend and bonus and not to attempt to 
divide profits up to the hilt. I believe that in such an enterprise as 
telegraph cables, exposed to deterioration by natural causes and to 
fluctuations in business resulting from bad and good times, it is 
much more to the true interests of our shareholders to possess a 
stable rather than a fluctuating dividend, and to see the Company grow 
strong in reserved strength. It is this policy, pursued for many years, 
which has made the shares of British telegraph cable companies—and 
especially of our associated companies—a sound investment, held strongly 
and very permanently by our shareholders. I now move the adoption of 
the report and accounts. | 

The DEPUTY-CHAIRMAN (Sir John Denison-Pender, К.С.М С.) 
seconded the motion. 

Mr. GEORGE ENNIS, after asking a question with reference to the 
depreciation of the ships, congratulated the Directors on the report, and 
expressed his entire agreement with the statement of the Chairman as to 
the conservative policy followed by the Directors of maintaining the 
reserves, 

Mr. CHARLES WEBB enquired the cost of issuing the debenture 
stock, and asked whether the shareholders could not have a chance of 
taking it and thus saving brokerage or discount. 

The CHAIRMAN, in reply, stated that the amount of the debenture 
stock in question that had been issued was small, and it was applied for 
by people desirous of investing in it. A small premium was received for 
the stock, and there was no discount in connection with it. If the 
Directors had desired to issue it among the shareholdera, the amount 
would have been so infinitesimal that it would have been scarcely 


worth while to attempt it. The maintenance ships’ reserve fund, 


which was shown on the debit side of the balance sheet, wrote 
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down automatically almost the value of the ships. This year the 
Directors had transferred £2,000 to the maintenance ships’ reserve fund, 
and they had been in the habit of doing so continually, so that the ehips 
had been written down. He then put the resolution, which was carried 
unanimously. 

A cordial vote of thanks to the Chairman, Directors, Officers and staff 
terminated the proceedings. 


Globe Telegraph & Trust Co. (Ltd.) 

The thirty-second ordinary general meeting was held on Tuesday, under 
the presidency of the Marquis of Twerpvate, К.Т. : 

Tne SECRETARY dye Sidney Collett) having read the notice con- 
vening the meeting and the auditors’ report, 

The CHAIRMAN said: The receipts for the year, after dedacting all 
expenses, amounted to £199,123, to which is added £3,057 brought 
forward, making altogether £202,180. Besides the fixed preference divi. 
dend, we have paid three interim dividends of 2s. each on the ordinary 
shares, and now recommend a dividend on those shares of 4s. 9d. per share, 
making 58 per cent. forthe year. This is not quite so large a dividend as 
was paid last year, but,so far as we can see, the causes which bave led to the 
small diminution in dividend are only of a temporary character. During 
the year we have issued 250 preference shares at a premium and a 
similar number of common sbares at par, and have invested the proceeds 
in Western Telegraph shares at remunerative prices. Tarning to the 
revenue, there has been a reduction of a little over £1,400, chiefly due to 
a diminution in the dividend on our Anglo-American shares of 10s. per 
c nt. on tho year. The directors of the Anglo-American Telegraph Co., how- 
ever, look forward hopefully to the future, and expect to pay a full 6 per 
cont. during the current year. There was also a slight reduction in the divi- 
dend received on our Cuba Submarine shares, and in sympathy with the 
Anglo-American Co. the dividend on our Direct United States shares repre- 
sents a loss to us of something like £500 on the year. On the other hand, our 
holding in tbe Great Northern Telegraph Co. has proved a very profitable 
investment. Two years ago that company paid 124 per cent., last year 
15 per cent., and this year 24 per cent. This latter dividend must not be 
looked upon as a permanency, asthe unusually large receipts of the Great 
Northern Co. are due to the war in the Far East. Our holding in the 
Mackay Companies has proved profitable, as we have received an addi- 
tional 1 per cent. on the common shares in excess of that formerly received 
on the Commercial Cable Co.'s shares, which we exchanged for shares in 
the Mackay Companies. Our largest loss has been due to the diminished 
dividend on our she res in the Telegraph Construction & Maintenance 
Co., which last year paid only 15 per cent., against 20 per cent. received 
for some years previously. The reductiou in the dividend on these shares, 
however, may, we hore, prove to be of only a temporary character. On 
our Western Telegraph shares there has been a considerable increase in 
our revenue, due to the dividends received on the new shares recently pur- 
chased, of which, however, we have not got the full benefit. There is 
also a slight increase in our receipts from our holding of Western 
Union shares, due to our having increased our holding in the secu- 
rities of this company. I would like also to refer to the proceeds from 
our considerable holding in the Indo European Co. We hold 4,691 
shares in that company, and the dividends they have paid us for 
some years past have been very good namely, 10 per cent., returning 
us 11} per cent. on our investment. Just after the close of our finan- 
cial year, in addition to the usual dividend, we received a bonus 
amounting to 3 рег cent. and representing £3,514, This additional sum 
gocs to the credit of the new year upon which we have now entered, and 
will be so much to the good for the ordinary shareholders, Gentlemen, 
the market value of our investments has always had considerable interest 
for you, and I am glad to tell you that there has been again a large аррге- 
ciation in value. In 1903 there was a depreciation of £278,381; last 
year the increase in their value was £43,259. This figure has now been 
raised to an increased value of £472,744. This is equal to something like 
£700,000 increase in the value of our securities during the past three 
years. Sbareholders will agree with me that the company is in a very 
satisfactory condition, both with respect to the past year and toour future 
prospects. I now move the adoption of the report and accounts. 

Sir JOHN WOLFE BARRY seconded the resolution, which was carried 
unanimously. | 

The retiring director (Sir James Pender, Bart.) was then re.elected, as 
were the retiring auditors} Messrs. Deloitte, Dever, Griffiths & Со. and 
Mr. John Newton. 

A vote of thanks to the chairman and directors brought the proccedings 
to a close. 


Submarine Cables’ Trust. 


The thirty-fourth ordinary annual meeting was held on Tuesday, the 
Marquis of TWEEDDALE, K.T., in the chair. 

The SECRETARY (Mr. Sidney Collett) read the notice calling the 
meeting, and 

The CHAIRMAN said: The revenue, which consis's, as you are aware, 
of dividends on our various investments, together with a small sum for 
interest on deposits, for the yenr ended April 15, amounted to £24,289, 
as against £24,583 in the previous year, showing a decrease of £296. 
This decrease is entirely due to the smaller dividend on our holding 
in the Anglo-American Telegraph Co. For the first three quarters 
of the year under review that company paid only 258. per cent. 
instead of the usual 30s. per cent. on their preferred stock. How- 
ever, towards the end of the year their receipts enabled them to in- 
crease their dividend, eo that for the last quaiter they were able to pay 
Эв. in addition to the 30s. for that quarter, and the outlook for the future 
seems to be more hopeful. This loss was, to a certain extent, reduced 
by an additional amount which was received from the Mackay Com- 
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panies. I explained last year that we had accepted preferred and common 
shares in the Mackay Companies in exchange for our former holding in 
the Commercial Cable Co. On the preferred, the dividend was equal in 
amount to what we originally had from the Commercial Cable Co., but 
we have in addition received a dividend of 1 per cent. on the common 
shares. There is alao a very slight increase in the dividend on our 
holding in the Great Northern Telegraph Co., but as that holding is very 
small, the difference is inconsiderable. During the year we have paid our 
usual half-yearly coupons—on Oct. 15, 1904, and April 15, 1905 —- and, 
after meeting those liabilities, we had a surplus left sufficient to enable us 
to redeem 84 certificates, exclusive of the coupons of reversion, leaving a 
balance to be carried forward of £93. We have now redeemed 1,033 certi. 
ficates out of the original 4,200. I now move the adoption of the report 
and accounts. 

Bir J. DENISON.PENDER, K.C.M.G., seconded the motion, which was 
carried unanimously. 

The retiring auditors having been reappointed, a vote of thanks to the 
chairman and trustees terminated the p ings. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT OO. (LTD.)—Sir 
Malcolm D. McEacharn, at the meeting on Wednesday, referred to the 
accounts of the Brisbane Tramways Co., of which the Investment Co. 
held all the shares. The net balance available was £44,239. Interest 
absorbed £18,188, and the directors proposed to set aside to reserve 
£5,000, to start an accidents insurance fund with £500, and after pay- 


ment of the preference dividend £2,719 would be carried forward. 


CALLENDER 8 CABLE & CONSTRUCTION CO. (LTD.)—The directors 
report for 1904 states that the profit was £57,065. 15s. 2d., making, with 
£24,581. 3s. from 1903, £81,646. 18s. 2d. Deducting interest (£11,250) 
and preference dividend eadera and appropriating £12,337. 11s. 1d. for 
depreciation of plant and machinery and furniture, and aleo deducting 
balance of cost of issue of debenture stock (£2,777. 14s. 1d.), the avail. 
able balance is £45,281. 18s. It is proposed to pay a dividend on the 
ordinary shares of 10 cent., tax free, being 10s. per share, whereof 5s. 
was paid on Nov. 1 last, absorbing £17,500, together with a bonus of 
2a. 6d. per share (£4,375), leaving £28,406. 13s. to be carried forward. 
Despite a considerably reduced volume of business, the profits have been 
over £4,000 in excess of last year, notwithstanding the lamentable con. 
dition of trade and the consequent keen competition which prevailed 
during the greater part of 1904. The stringency of the money market, 
and the resulting inability of local authorities and others to obtain capital 
for new works, and even for extensions, bave restricted the company's 
trade in all parts of the United Kingdom. Important contracts have 
already been secured at home and abroad to be carried out this year, and 
the factory at Erith will be kept busy for some time to come with orders 
in hand. Tbe company has carried out a large amount of work in con- 
nection with the supply of electric power in Souih Wales, in the Cleveland 
district, and in Yorkehire. Practical experience has shown that the policy 
adopted two years ago in regard to the companies supplying large areas 
with electricity under Parliamentary powers is a sound one. Further 
extensive orders are in course of execution for additional mains in these 
districts, and for new power mains in Lanoashire, Derbyshire, Fife and 
elsewhere. During the past year a considerable extension of the com- 

any’s business has taken place abroad, especially in the East. Cable- 

ying contracts have been completed, or are in progress in Bombay, 
Calcutta, Kandy, Penang, Kuala Lumpur, Singapore and Hong Kong, 
whilst further orders are in course of execution for Bangkok and Kidder- 

ore Docks. Contracts have also been carried out in New Zealand, at 

ellington and Dunedin. Considerable orders have been executed in 
Mexico, and the company's staff is now cable-laying in the Argentine. 
In conjunction with other well-known firms, the company has taken part 
in the establishment of the British Engineering Co. of Egypt (Ltd.) with 
the view of securing satisfactory representation in that oountry when the 
time comes for the execution of heavy electric contracts there. Thecom- 
pany is now reaping considerable advantage from the expenditure on plant 
and appliances made at the factory during the past five years. It has 
thus been possible to produce cables at a profit during the difficult and 
trying time through which the company has passed. The directors call 
attention to the heavy burden from local rates and taxes, the amount pay- 
able having been considerably increased during 1904. At Erith alone, the 
sum paid amounts to £3,741 per annum, equal to a dividend of 23 per 
cent. on the ordinary share capital. The operations of the Anchor Cable 
Co., whose snares are held by thé company and its nominees, have been 
considerably restricted during the past year, owing to the unsatisfactory 
position of the rubber trade, dae to the unprecedented advance in the cost 
of raw materials, with no corresponding increase in selling prices. The 
policy of the Anchor Co. has therefore been a waiting one, but the plant 
and machinery at Leigh have in the meantime been put into excellent 
order, and the trade connection has been considerably increased. It has 
been shown by events which have occurred during the past year, tbat the 
control of the Anchor works has already been of great advantage to the 
companya business, and the directors are confident that it will continue 
to be so. 


FERRANTI LIMITED.— The report to be presented at the statutory 
meeting on Friday next states the total number of shares allotted is 
112,911 (52,911 6 per cent. cumulative preference shares of £1 each, of 
which 52,904 are allotted as fully paid, and 60.000 ordinary shares of £1 
each, allotted as fully-paid). These shares have been allotted in pur- 
suance of the scheme of arrangement between the old company and its 
creditors and contributories, dated Sept. 14, 1904. Upon each of the 
remaining seven preference shares £1 has been paid in cash, this being the 
total amount of cash received in respect of shares issued. The prelimi- 
nary expenses are estimated at £1,357. 2s. 6d. 


METROPOLITAN ELECTRIC RAILWAY CO. OF PABIS.—The gross profit 
for 1904 was £880,000, compared with £711,000 in 1903. After meeting 
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working expenses and paying £266,900 to the Municipal Council, there 
remains £213,448, compared with £200,000. It is proposed to appro- 
priate £160,000 for payment of a dividend of 16s. per share on the old 
200,000 shares, while the balance is to be disposed of by allocations to 
reserve, directors’ fees and carry forward. 


MORRIS AIMING TUBE & AMMUNITION CO. (LTD.)—At the meeting on 
Tuesday Capt. J. W. Reid explained that they had originally proposed to 
erect and equip a factory for the manufacture of dynamos and motors, 
but, acting on the advice of vhe company’s solicitors, it was decided that 
the cheapest and most efficient method of procedure was to form a sepa- 
rate company for carrying on this electrical business, and, with the 
exception of 1,000 deferred shares allotted to Mr. Hawkins (the managing 
director), the whole of the remaining ordinary shares in the Morris- 
Hawkins Electrical Co. were held by their company. Orders for dynamos, 
motors, &c., were now coming forward in promising numbers, and they 
hoped that that investment of the company’s money would prove a pro- 
fitable one. The Morris-Hawkins Co. possessed its own capital, and was 
responsible for itself. 


REUTER’S TELEGRAM CO. (LTD.)—The balance for distribution for 
1904 amounts to £4,915. 5s. 5d., including £137. 1s. 7d. from last account. 
An interim dividend of 24 per cent. was paid in October, and the directors 
now declare a dividend of 4s. per share, equal to 2} per cent., making a 
total distribution (tax free) of 5 per cent. for year, leaving £179. 13s. 5d. 
to be carried forward. 


TRAMWAYS & GENERAL WORKS CO. (LTD.)—The report states that 
£21,107 has been received from the sale of the Calais undertaking. A 
special distribution of 148. per share was made in November, and the 
balance (£7,107) has been written off the book value of the securities held 
by the company. The further reduction of the capital to 68. per share by 
the retürn of 8s. per share in cash has been approved. The accounts 
cover only nine months to March 31, and show a net profit of £795, and, 
adding £251 from previous year, the balance is £1,046, out of which the 
directors recommend a dividend at the rate of 9d. per share, carrying 
forward £290. 


WEST AFRICAN TELEGRAPH OO. (LTD.)—The report of the directors 
for the year ended Dec. 31 last shows that the revenue amounted to 
£60,914. 12s. 1d., from which is deducted £14,994. 15s. 5d. for ordinary 
expenses and £9,840. 4s. 2d. for expenditure relating to maintenance of 
cables, leaving £36,079. 12s, 6d. added to £2,663. 6s. 1d. brought forward, 
making a total available balance of £38,742. 188. 7d. £1,667. 9s. 11d. 
has been provided for income tax, £25,000 transferred to general reserve, 
and an interim dividend of 2 per cent. (absorbing £4,621. 168.) was paid 
on Dec. 1. The directors now recommend payment of a final dividend of 
24 per cent. (tax free), making 44 per cent. for the year, £1,676. 78. 8d. 
being carried forward. The liability of the company to maintain certain 
cables on the West Coast of Africa, in accordance with the arrangement 
entered into with the French Government, expired in Sept., 1904. 


WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The report of 
the directors for the half-year ended Dec. 31 states that the amount to 
credit of revenue is £27,135. 19s. 9d., against £32,399. 13s. 7d. for the 
corresponding half-year of 1903. Expenses have been £21,421. 19s., 
against £25,243. 8s. ld., leaving £5,714. Os. 9d., to which is added 
£1,838. 10s. 10d. interest on investments and £1,582. 12s. 8d. brought 
form last account, making £9,135. 4s. 3d. The direators propose to pay 
58. per share on account of arrears of dividends on the first preference 
shares, requiring £8,640. 15s., carrying forward £494. 9s. 3d. This 
leaves dividends in arrear on the first preference shares of £3,456. 6s., 
and on the second preference shares of £12,606. 6s. Repairs of cables 
during the half-year cost £10,424. 10s. 9d., against which £4,050 has been 
received for the charter of the company’srepairing steamer “Henry Holmes.” 
These expenses are exclusive of a further expenditure of £3,446. 10s. 2d. 
(charged to reserve) in respect of 40 knots of new cable used in the repair 
and partial renewal of the two cables between Jamaica and Porto Rico. 
There has been a decrease in the traffic receipts during the half-year of 
£1,862, compared with the corresponding period of 1903, and the current 
half-year also shows a decline in this respect. In December a contract 
was entered into with the Telegraph Construction & Maintenance Co. for 
the manufacture of 215 knots of cable for stock, which ha since been 
delivered in the West Indies. Owing to continued ill-health, Mr. W. S. 
Andrews has resigned his seat at the board. The directors greatly regret 
that his long connection with the company as a director, and subsequently 
as chairman, should now have ceased, and they feel it right to record their 
appreciation of the great services rendered by him to the company. Mr. 
Le Rougetel, having terminated his connection with the International 
Ocean Telegraph Co., resigned his position as their nominee on the board 
of this company. The International Co. nominated Mr. Tom Waldemar 
uud as a director in his place, and he has been elected toa seat at 
the board. 

SS 


NEW COMPANIES, MORTGAGES AND CHARGES. 
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NEW COMPANIES. 

СЫРТ MFG. 00. (LTD.) (84,505.)—Reg. May 8, capital £10,000 in £1 
shares, to acquire the business of manufacturers of switchboards and other 
electrical appliances for lighting and traction carried on by W. J. Fryer as 
the Clift Mfg. Co., and to carry on the same and the business of con. 
tractors, electrical engineers, brass finishers, &c. Reg. offices, 27, Chan- 
cery-lane, London, W.C. 

KERRY ELECTRIC SUPPLY CO. (LTD.) (2,974).—Reg. in Dublin May 15, 
ара! £2,000 in £1 shares, to acquire and carry on business of generating 
and sup lying electric energy carried on by the Killarney Electric Lighting 
Co. (Ltd.) at Killarney, co. Kerry. First directors, V.A. Ryan, T. Traynor 
ar” Bell. Reg. office, Killarney, co. Kerry, $e Vise ee 


MEXBOROUGH AND RAWMARSH CONSTRUCTION SYND. (LTD.) (84,583). 
—Reg. May 13, capital £175,000 in £1 shares, to adopt agreement with 
the National Electric Construction Synd. (Ltd.), to construct, lay down, 
fix and carry out all necessary cables, wires, accumulators, batteries, 
dyn&mos, engines, lamps, meters and works, and to carry on the business 
of railway and tramway proprietors, suppliers of electricity, electrical 
engineers, contractors for the supply of electrical plant, manufacturers of 
and dealers in all apparatus and things capable of being used in connection 
with the generation, distribution, supply, accumulation and employment 
of electricity, &c. First directors L. B. Schlesinger, W. H. Fowler, B. Bern- 
heim and J. T. Jervis. Reg. office, 34, Victoria.street, London, S.W. 

MILLENSIUM LIMITED. (84,577.)—Reg. May 12, capital £1,000 in 5s. 
shares, to acquire any inventions relating to portable electric lamps, absor- 
bent storage batteries and automatic puncture closers for pneumatic 
tyres, to acquire patents and goodwill of British Steam Traction Bynd. 
(Ltd.), and to carry on the business of electricians, engineers, lamp manu- 
facturers, &c. Reg. office, 15, Poultry-chambers, London, E.C. 

THOMAS POTTER & SONS (LTD.) (81,541.)—Reg. May 10, capital £2,000 
in £1 shares, to acquire business formerly carried on by H. F. Joel & Co. 
and Thomas Potter & Sons, United (Ltd.), and to carry on the business of 
electrical, mechanical and general engineers, suppliers of electricity, &c. 
First directors, G. R. S. (Chandler and C. G. Procter. Reg. office, 44, 
South Molton-street, London, W. 


STATUTORY RETURNS. 

BROMLEY (KENT) ELECTRIC LIGHT AND POWER CO. (LTD.)—Return 
to April 17 gives capital as £100,000 in 20,000 shares of £5 each, of which 
14,000 have been taken up. £5 per share has been called up and £70,000 
has been received. Mortgages and charges, £60,330. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—Return to March 22 
gives capital as £1,200,000 in 40,000 preference and 80,000 ordinary 
shares of £10 each, of which 40,000 preference and 70,595 ordinary have 
been taken up. £10 per share has been called up and £1,105,950 has 
been received. Mortgages and charges: £800,000 (including premium on 
redemption £100,000). 

DIRECT SPANISH TELEGRAPH CO. (LTD.)—In the return to April 4 
capital is £95,000 in 13,000 ordinary and 6,000 preference shares of £5 
each, of which 12,931 ordinary and 6,000 preference have been taken up. 
£5 per share has been called up and £94,655 has been received. Mort- 
gages and charges, £20,000 44 per cent. lst mortgage debentures and 
£20,000 44 per cent. 2nd mortgage debentures. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.) —In return to April 14 
capital is £100,000 in 20,000 shares of £5 each, all of which have been 
taken up and paid for in full. Mortgages and charges : £50,000. 


GENERAL ELECTRIC TRAMWAYS CO. (LTD.).—In return to April 19 
capital is £18,500 in £1 shares, all of which have been taken up and 
paid for in full. Mortgages and charges, £15,000. 


GUILDFORD ELECTRICITY SUPPLY CO, (LTD.)—According to return to 
April 11 capital is £55,000 in 25,000 preference shares of £1 each and 
6,000 ordinary shares of £5 each, of which 7,196 preference and 2,692 
ordinary have been taken up. £1 per share called up on preference and 
£5 per share on ordinary, and £20,658 have been received. Mortgages 
and charges: £21,000. 

HARTLEPOOL ELECTRIC TRAMWAYS CO. (LTD.)— According to return 
to April 21 capital is £100,000 in 5,000 ordinary and 5,000 preference 
shares of £10 each, all of which have been taken up and paid for in full. 
Mortgages and charges, £50,000. 

ERNEST F. MOY (LTD.) Return to April 7 gives capital as £10,000 in 
8,500 ordinary and £1,500 preference shares of £1 each, of which 8,082 
ordinary and 1,470 preference have been taken up. £1 per share has been 
called up and £9,552 has been received. Mortgages and charges : £1,270. 


OKONITE CO. Ne ооа to return to April 14 capital is 
£120,000 in 32,000 preference and 16,000 ordinary shares of £2. 10s. 
each, all of which have been taken up. £2. 10s. per share has been called 
up on 100 ordinary and 110 preference, and £525 has been received; 
£119,175 is considered as paid on the remainder. Mortgages and charges, 
£62,500 (of which £36,600 are in hands of trustees for company). 

SOUTHERN ELECTRIC FREE WIRING CO. (LTD.) - Return to April 6 
gives capital as £5,000 in £1 shares, of which 1,460 have been taken up 
and paid for in full. No mortgages or charges. 


MORTGAGES AND CHARGES. 

INDIAN ELECTRIC SUPPLY & TRACTION OO. (LTD.)—A charge, dated 
May 4, 1905, to secure amount to be expended on or in relation to com- 
pany's Cawnpore undertaking (being supplemental to deed of April 20, 
1905, covering £125,000 debenture stock) has been registered. Property 
charged, company's Cawnpore undertaking, such charge to merge in 
Indian mortgage on said undertaking when created. Trustees, F. L. 
Harris, M.P., and E. E. Bird. 


CITY NOTES. 


— ;. 


MEMORANDA (May 18).— Bank rate 24 per cent. (since March 9, 1905). 
Price of silver 26:1. per oz. Consols 90у, —90 ?. for money, 905 9015 
for account; 24 per cent. annuities 882—891. Controls Pay Day, June 1. 
Stocks and Shares Continuation Days, May 29 and June 13; Ticket Daye, 
May 30 and June 14; Pay Days, May 31 and June 15; Mining Share 
Carry-over Day, May 26. — 

BERLINER HOCH. UND UNTERGRUND BAHN GESELLSCHAFT.—The 
number of passengers carried in 1904 was 32,000,000, compared with 
29,500,000 in 1903. The net profit was £66,822, against £57,523, and it 
i8 proposed to pay a dividend of 4 per cent., against 34 per cent. in 1908. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. | BOGOTA TELEPHONE CO. (LTD.)—A petition has been presented to the 
High Court to confirm resolutions adding to the memorandum of asso- 
Week 8 Inc. AGGREGATE. ciation a clause authorising the company to raise money by the issue of 
Line. | anded © ог a Now. nee debentures or debenture stock, &. The petition will be heard on 27th inst. 
о. 0 C. or Ө 
— 5 weeks. nok Dec. (a) CANADA.—The Canadian General Electric Co. and the Montreal Street 
| | 2 2 £ |. £ Railway Co. are increasing their capital by $3,000,000 and $1,000,000 
Aberãeen Corporation .. May 18 ы 75 50 | ссе 6.476 | respectively to provide funds for extensions of their undertakings. 
5 „ 13 | ‘ + 2| ва | 14700 + 859 CONTINENTAL EDISON CO.— The gross profit for the past year was 
Barley «emm „ 0 19 AE EM | 280 3793 | 3,478,000fr. A dividend of 40fr. per ordinary share has been declared, 
Bath Electric Trams, Lid. „ 10 ! 751 + 171 19 | 11088 М 759 | with а bonus of 10fr. рег founders’ share. 
999009000000000409099 oo me one oe | eee . е А ‚)— 
„ 187777859 | T 99| 6 $3904 i+ 597 |. ELECTRIC RAILWAY & TRAMWAY ваа А ару сотре 
„Birmingham & Mid.......... „ 58 1.712 + 146 18 81189 + 4,413 The company have been offered the option of purchasing the Castle Car 
Corporation....... „ pare UE Works, Hadley, Salop, recently owned by G. F. Milnes & Co. and the 
Bl Corporation... a: 11 574 + 728 4,360 |+ 828 | British Electric Car Works, Trafford Park, Manchester, at £85,000. The 
MEDIA v 's&Lytham p 11 и u 76 i 1 И 76 | directors, who propose to issue £100,000 6 per cent. preference shares to 
3 ees „„ 14 185602 + 114 7 | 12865 |+ 100 | cover the cost of purchase and for additional working capital, have called 
Bournemouth „ 10 1,075 | + £B) t6 6, 94 173 | an extraordinary general meeting to authorise the purchase. Both works 
е a aie „„ Ae, MEM ELO A o n £08 | were recently offered for sale, and were purchased jointly by Mr. John 
Brisbane Tramways ......... — — | bs PA w | . Kerr, Mr. Geo. Flett, Mr. Wm. S. Laycock and the Metropolitan Amal- 
Bristol Trams & age... „ 12 4.99 + 104 M | 64,211 i- 818 | gamated Railway Carriage & Waggon Co. Each of the four vendors has 
Buenos Ayres & Belgrano. ni vse = TREE: agreed to underwrite or procure subscribers for one-fourth the capital issue. 
Buenos Ayres Elec. Trams April 16 1,170 ess 16 16,818 
B sees; May 18: 1, 118 + 145 6 | 6,780 825 FELTEN & GUILLEAUME CARLSWERK AKTIENGESELLSCHAFT.— A 
Burton Oorporation . .... , 1  Bl0| + 12 46; 1997 | = 44 | dividend of 8 per cent has been declared for the past year, compared with 
Bury Corporation. April 80 662 — 84 | 2,761 А Б pe t. for 1903 
ways 00... May 18 986,664 | + 58.851 | 19 72.711 ‘+ 4,008 per cent. for 5 | | | 
Cam ee 1. 101+ 8 2 206 t LANGDON-DAVIES MOTOR CO. (LTD.)—With regard to anotice which 
voir wees On "3! ак e 19 8308 - 811 A pera in the London Gazette for May 16 relating to the winding up 
Central London Batlway... „ 131 6,750 | 51 19 | 188071 + 1,824] 0 the above company, we would state that this refera to the liquida ion 
,Chaiham & Dist. Lt, Bys...) , 11 | 658 + 1 19 | jtf + 1964 of the old company and not to the existing company, which is a recon- 
% w ag Oe T LIP E s 5,998 | struction, the liquidation of the old company being merely a formality. 
Corporation i EET "167 pe 15 8,844 ete, With the reconstruction there have been some alterations in the board of 
Cork ootrlo ‘Trams „ 11 505 T1319 8,068 + 886 | the company, Mr. F. B. O. Hawes, A. M. Inst. C. E., A. I. E. E., being now 
Devougort & Dist, Treme.. " $ 487 — 79 18 7.91 617 chairman and general manager. Messrs. W. Langdon-Davies and A. 
Dublin & Lucan Railway.. . 12 dt T { E. 3 a A Soames are now the consulting engineers of the company, and are not on 
Dublin Southern District. „ 12 908 + 126 19 | 361 i5 | + 14112 the board of directors. 
Doblin United. CC c 008] Arsal М] завр + sa | MONTREAL LIGHT, HEAT & POWER 00.—The directors have declared 
ee tion .. » 10 | :99 | + 88 «80 | 49,488 |н 473 | a dividend at the rate of 4 per cent. per annum for the quarter to April 30 
Bast Ham 2 Dia Hann. 18! :60 4 8 | ФП 430 SOUTH STAFFORDSHIRE TRAMWAYS CO.—The revenue for 1904 was 
Glasgow Corporation. . » 18 | 15,822 | + 1,109 | M41 | 716,842 |+ 88,49 | £1,257. After deducting expenses the profit was £663. Directors reoom- 
e Te ae | Ho um EET mend dividend of 1s. 8d. per share on preference shares for half-year. 
aps бал 19 26 „ STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
Gra N |» 5 $905 | - 88 18 | 8,570 l- 896 | granted a quotation to a further issue of £70,000 4 per cent. debenture 
Gt. 1 te „ 18 1,508 H 9 1 ч lt 1.486 Stock of the Charing Cross (West End) & City Electricity Supply Co. (Ltd). 
"*Halifaz Corporation.. ог a ir n: The committee have been asked to allow a further issue of £400,000 4 per 
nr WAYS .... ›› t 284 ч 8 18 4.880 55 cent, mortgage debenture stock of the British Westinghouse Electric É 
90 %%% %%ꝗ . [T] 1,202 6 7,210 + Ы : A : 
На] Corporation ыз. н 18 $057|- 4| 6 | 18184 + 9 Mfg. Co. (Ltd.) to be quoted. NE 
» 660000 ose eae eae ues EN | eee —— — —— — — — — —— — — — TT —— tuom 
Denon Corporation... „ 20) б) „ m | que 1 COLONIAL AND FOREIGN INYESTMENTS. 
heme 2 | eleal | (mol . 
e ane LE" 10, 102 7 у * 
Kidderminster & District... á b | 198 ы 19 3 1,756 !- 91 3 E E Prioe d a Divi- BUSINESS, 
Kilmarnock Corporation „ 18 199 I na | СМИ А 4 3 = NAME. Wod., E E DEND | WEEK TO 
Kirkoaldy Co uon... „ 10 218) + 7 | 10 2.148 + 80 ЧЕ May 17. 3% DUE. | MAY 17. 
Lanarkshire Trams Oo. .. . , 11 671+ 2 19 | 1953 + Мз] V5 ao | LEP : 
н ger mnc " n | 5,733 | ＋ 43 i | t9 910 = 1£40 at TEMAS "m High Low. 
Leloe rpora % %ô4̃² 3 5 eee v9, =e : A 8. 0 eat. | 6st. 
Livros Overhead Ei. 14 gis ы 108 | 15 | re ы Ma e| 6/0 Anglo Argentine Gr, ares... $1-8; (617 8 Ap, Oet 8j. 8i 
*London County dou d Е ir 6 18.768 + 8,040 t5 71.016 |+ 14,697 l 6 Do. 6 A m. WR b- 41 8 e + 
Lowestoft......... 5 „ 18 147 f 2 19 F, 432 at. % | Do. nt 6X Deb. Stocd| 141 —144 4 8 з | "e 
Maidstone Corporation „| , 11 126 = « 48 5,444 i М. 5X | Auckland Ele. Trams 6% Deb! % 17 4 д 1 
Manchester Corporation... „ 19 19,850 | + 1,025 6 74.028 + 8050 (ed) .................. — —107 4 — 003 
Mersey Railway „„ „ 18 1.652 + i04, 19 20.53 1.866] 1 12% Вагоеіспа Tramways Ord. ........ | 111—101: 5 2 2 28 з 
ееп %%% 0 [1] b 205 - 4 18 9.352 е "123 1( 6 Do. n Cum. е „6 0 2 000000002009 | £3—1( | 4 17 8 «ә 1 1 1) 
*Metropolitan Elec. Trams | ,, 5 2, III + 761 | 18 | t6498 + 15,56 | Bt. ро. 4$% Deb. Stock (red.) .... 96 —100 410 0 ~ 2 
Middleton . . . . . .. .. , | 284 - 24 18 5159 + 10, 5 Do. 5 per Cent. Debs. ....... 99 —102 418 1| — 
. АО Sere if | н РЕ Е OMS 112 bane Electric Trams. Invest 1—1 | | 
n Co ration ........ 18 9 1 77 | _ VEQG.....2 rr mt — ee ee eo 
Newcastle-on-Tyne Corp... „ 1 9.05 T 2 ij e 925 X 1,118 b Do, Б per Cent. Cum. Pref. ..... | 4—4} | 517 8 - t T 
hall Жуй (Mon.) . . . „% 18 (52 + 77 6 2450 + 76 gt. x Do. 8 Db. Prov. Cta; 94 —9 411 10 oe 61 | 9:4 
Northampton Corporation! „, 11 417 + 88) в | 206 + 1,618 | Bt. 0% | British Columbia Bleo. Rlw) | | 
Oldham, Ashton & Hyde. ] 5. 489, — 78 18 6.180 + — 1H | ROK o ed 1% —16 518 8| — р. 
Oldham Corporation... . | „ 10! 1669 | + 462 7 | 11550 '+ 8,019 | Bt, 5 Do. Pref. Ord. Stock .............. 100 —168' 417 2| — 102 
Perth (W. A.) Elec. Trams „ 13| 1841 - 1! 19 £7459 + 21,887] И Do. 6% Oum. n Pref, ......| 10}—103 4 18 0 - "E NC 
Peterborough ....... —M к. 5 !) 19 | = 81! 18 9191 |- sy | 4 5 Do. 4j per Cent. let Mort. Dbs. 1087—1055 4 7 9 - a” 
Ponty pridd Dist.Council..! „„ 18 146 2 6 1, 98 1« Do. Vancouver Power Debs. ..| 1(0 —1 475 ч Su dei 
Poole and Distriot............ ГҮ 5 9.9 - B 18 4,168 EE 178 6 6 Buenos Belgrano | ty 81 b 10 8 ee ae ee 
Portsmouth Corporation . „„ 18 | 1,8941 + 179 6 ^ 1167 |- 398 | 3/0 Do. 6 per Cent. 4 Cm. Pre! 5y,—£12 536 - s 
Potteries „0 % %%%. » 5 1.601 - 71 18 29.572 + t91 t | Do. i 292099000 00900050099099 6 9 1 P | ae 
pean Corporation.. en ed 1 622 Ыы К а | St. 5 Do. 5 Cent. Debs. ....... 6e 107 —100 4 11 8 - p- 
Rochdale Corporation ...... » 18 sll + 4| 6 845 |+ 38,661 | Bt. Do. 6% ud Deb. Stock Y | 
Rotherham Corporation wes А 11 | 4 6 + $3 6 | о 599 -— 220 e s2:00000049-902 %% „% „ „ „ „%%% ie. 163 —1C6 4 16 8 = 105 ee 
. 108 + 10 18 1187 |+ 71 [St. 5% | Buenos Ayres Elec. Trams (1901) 
Salford tion "PET 15 4187 | + 9*0 7 26,569 + $07 Ltd. 00409999000 40500000000000000000000000- —99 6 1 0 ee 1 oe 
Sheerness 99000000000000000009* T 8 | ' 62 + 9 18 3,043 + 803 6 5,0 Deb. возооооооо оо t1—ti 4 14 9 = 874! 835, 
Bheffield Corporation ...... „ 14 4.866 + 202 7 | 88,65 + 628 | 10 a Do. % lst Deb. Stock (red.). 107 —109 4 2 7 = 110 x 
Bouthampton Corporation | „ 10  9i2|- 14; 6 54 |- 64] 106 | Cape o Tram Shares . H—1 4и 9 . 
Southend Corporation » 10 818|4 65 | 6 1.803 |+ 174 | ве. 5% | Colombo Trams & Ltg. 5% 1st Mt. 
Southport Tramways ...... ^ 5 84|- 21 18 | 458 l|- 1€0 ° Deb. (red). .. . . . . . 101 —108 4 17 2 РА Н 1з 
B. Staffordshire Trams. „| „ 5 628| - 110 18 11.978 |- 661 | St. 52 | Madras Elec. Trams 5% Deb. Stk. 101 —108 | 4 17 3 Ja, Jul 
Stockport Corporation... „ 12 590 P 6 846 100 5X | Montreal St. Ry. ВЕЕ 6% Mort. 
Bunderland Corporation ..| „ 14| li] |- в 6 | 7,447 |- x| Do Sterling 44% Debe. (1023). . 105 —106 4 5 8 —- 
Sea ams 660000. 5 7 € Р е er А e 8. ae „ — as 
Swindon Corporation .. nas d е di ki е ы ; = Be 5, Perth (WA. Bled. Trams. lst Mt. 
тека Trams „ Бу BB. = 6 | 18 765 |- 98 f Deb. Stk.. . 106 —108 | 412 6| . Р 
mede Trans Go 28 d V a> due ELECTRICITY SUPPLY. | | 
allasey Distriot „ 18 787 | + 88 6 4560 > 192 p; 5/0 |tOalontta Electric Supply Ord. ..| 8j-82 4116 — 83 | 
Walsall ................ „ ” 15 465 + 27 19 68.599 177 6 -. | Elec. Ltg. & Trac. Oo. of Aust. | 
Warrington Corporation... „„ II 311 + 80 6 | 1,940 |+ 118 62 Pref. .. ere 21—:1 | | 
West Наш С ration . „ 1] | 1,6668 + €88 | 6 $402 4 891 st.| 5% Do. 5% Debs. nn q 86—01 5 911 w je 
Weston-super-Mare ... „ 3 46 4 $8, 18 "еб 107 [10 Havana Electricity Co. Shares | 9j—10 = ~ . 
Wolverhampton Corpn. .. 10! 70 + £07 | 6 4,664 + 1,084 i} > rlie Elec. Power & Ltg. | ^ | 
Wolverbampton Distriot LIII 2 5 824 - 15 | 18 6 840 | + 143 Cum. 006000 ces 009008 009009 ee —1 ! • n H 
W 91590€2000009000000060096, 55 5 i 983 -— 25 18 4 795° + &72 1 1/0 t Rand Electric eneereesce зоосоо о о 11 — Ys ! ; 227 ee 
bn Wooli Birr: „ 5 91 — 11 18 1.759 117 | 100 44% |* Royal Elec., Montreal 4% 151 | 
orkehire Woollen District .. 5 548. + 106 18 10,500 + 848 Mort. DB d.. . 101-104 4 6 7 Ap, Oct. 


made lor accrued interest but not 


(a) ILcre comparisons are with the corresponding period last year, + Minus 0 dsye, owence 
• Fortnight, P Ex Dividend. 


: ating the yield en 
3 Plus? days. J Plus 8 days, artly electrical. . for redemption, 1 
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Ы 
2 E МАМИ, Wed. Hur WEEE TO 
be May 17. р May 17 
0 
Bigh- Low. High. Le w 
ELESTRIG RAILWAYS, TRAM WAYS, a. 4 s. 4. sea ak ELECTRICITY SSPPLY. de «| est. | em 
1 ee Bath cr Trams Pret Ord.. *909»00002209* i-i ee ee ee ee 10 14/0 35 & Poole Elec. Bup. o 113—1? b lé 8 ee ее ee 
1| 1/0 Do. Com. Pre }s—1,', | 414 9 as е 10 4/6 ро. ok Cam. Ве Cum. Prof .. . .. 10 —10$14 5 9 es 105] .. 
St.] 44У | Do. Ist Mort. 5555 Stock (re d.) .. 101 —1u8 | 4 7 6 vs 102 es 10 d! Do Cum. Second Pref. ........| 11 —19 | 5 0 0 са — — 
St. 49% &'bam 4 Midland Trams4j 1st Db. Stk. $9 —101 vs $ 9i .. St. | GX реє Сев гер. Stock (red.) . . 166 —108 | 4 8 4 = el ss 
i H E 1 Tramways end Carriage Ord.... 105—101 2:36 ч Feb, Aub А E ax B Vent EL Lt. & Power Shares 1 22 ; .. eje 
um. e foll а 00400 090900 == =a ee „з Ро. —iU e е ее 
Bt.| 4 ро. 2 Gent De ы mh 5 1065 —107 | 8 14 10 | Feb, Aug Ж ОЗ b Vip Brom ME ONT 91—1 416 8 - . ee 
10 British trie Traction Ord.........c.| 901—0 649 es 9 {$ 5 3/6 | Do. 7 Cent. Pref. ............. 95—105 | 8 6 8 | Mar, Sept ee 
10 60 Do, 0 Рот Cent, Cum. Pref. e. 05 1C —1 i b 6 8 Feb, Aug 11 ec St. aa Centra) 8 00.4% Guar Db. Btock 105 —108 0 14 1 ео ыы 22 
Bt, v Do. ut per Cent. 2n De Stock 98 —9 4 13 0 сэ 973 97 5 2/8 Do. 47 De t. Pref 9000509099 000 0090098 $g—5 4 0 0 Feb, Aug БАЛ е 
Bb, Central London raa ee ee O1 —-£8 | 4 6 0 | June, Deo 98 | 91 St. 4 Do. € Btock (red. тане 106 —1 5 14 9 " ee 
Bt.) 4 Do. Deferred Btoo ее» ONDE 416 65 = ‘se 5 Do. I —— e| 41-Е 4 710 2 b " 
100 é Do. т Cent. ас „бөгөөгө гә» 110 —112 8 11 b = 112 114 6 Chelsea Electrio 85 80 y 9000000000996 t 4 8 11 oe 
bj 9/ oity of Birmingham Trams.5Y Cm. Pri. -i | 418 6 = ‚|... (St * Do. 4 per Cent. Deb. Block red.) ... 109 —111 | 4 1 1|Jn,Dec ..|]11(4 | .. 
100| 4 Do. 4 per Cent. lat Mort. Debs. ...... $9 —102 83 19 3 «s, |. ә» 10 90 City of ndon E Ligh | 11-12 |6 0 0 | Feb, Aug liy jl 
Bt. 1 City an South London Rly. Сор. Ота. 40 —42 f 7 2 Feb, dog 40$ | 89 [| 10 per Cent. Cum. Ргеї. ............) 1f$—1/1|4 4 1 | Jan, July | 18.4 .. 
Bt.| Б Do. 5 Cent. Par. Pref. (1891) 120 —198 | 4 1 4 Feb, А . | st. E: * De. S per Cont. Deb. Btook (red. )...... 194 —123 8 18 1 | Jn, Dec..| - ~ 
Bt. 6 Do. €00060900*09«09000900200090090006 оогоо 118 —191 á 2 8 ee ee ee St. х Do. ti% 3na Deb. Stock (red.) .. 104 —1(6 4 4 11 es е oe 
Bt.) б Do. (1901) PN UN esf | 115 —118 | 4 4 9 oo | o 10) 5 County of London Elec. Supply Ord. .. 88—01 [417 4 9 oe 
Bt.) 4 Do. 4 per Cent. Perpetual Debs .....| 107 —110 | 8 12 9 May, Nov| .. | .. || 10| 6/0 | Do. 6 per Cent. Cum. Frei. . 19 —1:{ | 4 10 0 | Mar, Вері | 127 -- 
10 Dublin United Trams. (1896) з 184—144 | 4 2 8 Е lug | -.. st. 5 ро. 44% Deb. Stock (ali pe paid) (red.) 119 —115 | 8 18 8 — .. 
10| 60 6 per Cent. Pref. ..................... 16 —16 |8 5 0 = .. 1... Шве Do. Second Deb. Btock Prov. Certa. 10° —104 4 6 7 . |1980 10i 
10| 40 | Gt. Nort ern & City Rly. Prf. Ord. (4%)| [1—t3 | 619 2 Z „| | 5 M Folkestone Electricity Supply Co. Ord. 6 416 8 = — 42 
10| 4/0 | G4. Northern, Piccadilly & Brompton Б . per Cent. Сиш, Pref. „| 6—54 |411 9 5 I 
Ord., Speyer Bros. Scrip P "m 4-93 |4 4 2 8} | .. Het. 4% Do. 1st Deb. Stock 8 e) . 101 1014 6 7 os е 
9 t Imperial Tyamwaya Ord ........ 17 —18 500 Mar, Bept ss] ui 5| 5/0 | Hove Electric Lighting Ord....... RUE 4—8 5 6 8 - 
10| 6% |t Do. 6 per Cent. Pref. ........... ..... 114—141 4 4 O Маг Sept St. 44% I. ot W. Ilec. Lt.&Powerd} Db. St. (red.) 109 — 103 4 7 5 E . ee 
Bt. t Do 4 per Cent. Debs. 108 —1¢67 4 4 1 Jan, July eo ee 5 77⁰ Kensingtn. & Epgtabdg. ї@.... [II 12 =—18 4 12 4 е ee 
Sale of Thanet Elec. Фр. КТЕ ?1—?1 7 18 10 n sat И 5| 6 82. 6 Cent. мети. eve 604—7 4 5 9 Jan, Juy) -- | ~ 
St. 4 Lo. 4 por Cent. Deb. e 8 —90 4 811 н ed o [в8&[4 & Kngtbg.Co. &NottingHill 
10 i ‘Do. ЕР Overhead Railway Ord . . 841—812 | 8 13 0 | Feb, дод | -. | .. DEUS cx Deb. Deb. Btck.(red.) 101 —168 3 18 5 " EN 
10 a per Cent. P 0000000 оо 000009 0000 -. —10 4 16 8 Feb, Aug ee ee 8 13 on Electric Sappy 000008800 090 2 —2 8 6 8 a Ыз эө 
Bt. é r Cent. Deb. 000000000 009 ove 000 99» 99 —102 8 19 8 Jan, July oe ee 6 8/0 no: 6 per Cent. Pref *000000990009009* b — 5 4 4 oe ig 
10| Б, 1 85 nited Trams. 5 Cum. bre: f1—103 4 17 6 z 10% 10 Bt.| 4 uL. 4 per Cent. 1st Mort. Deb... e| 99 —lul | 8 10 2 Mr,Jn,8,D) -. 
Bt. 4X | Do. 4% ist Mort. Deb. . . ee 99 —102 8 18 5 = as 1003 10/11 poiitan Electric8up.Ord. ........| 18 —19 |5 6 3 А Oct | 168 | 18 
Bt.) .. | Mersey Con. Ord. Віосі.................. 4 —1 is a da 5| 2 B. Pa per Cent. Cum. Pref....... . 24—54 218 3 Jan. July | 5i*| 511 
Bt) . | Do. 8perCent.Perp. Pref. ...........| 9 —12 es "i .. | 86.1 4 per Cent. Deb. Stock 1st Mort. 109 —114 | 8 18 11 In, Deo 
АЕ Metropo tan Elec. Trams Def. .. ......... i=? si x 1 . St. per Cent. Mrt. Db. Stock (red.) 97 —9) | 810 8 is T 
Do. Cum. Ртеї. ........ „ „% 1—1,,1414 1 = 1 .. 100 447 Midian lec.Corp.for P. D. Ist Mort. Db. 99 —101 4 9 1 as 993 эҳ 
St. 43% | Do. 4 % Deb. Stock . ee | 106 —17 | 4 Б 6 . [104 |2063 [| 10| 79% | Newcastle & Dist.Elec.Ltg.Ord.£9paid| 198-18 | 6 b 8 Feb, Aug 2:2: 
6| .. | New Gen. Tract. 6 per Cent.Cum. Pref. 1— . Ha.. 5, 54 | Newcastle Elec. Supply Ord. ........ 14-8 | 5 0 0 Feb, Avg 14 
1010/0 | Potteries Electric Traction Ord, ..... 9-9 |5 5 8 Каа БЕЗЕ ШШ Ы 6% | Do. Брег Cent. Nor. Cam. Pref. . 1—64 |4 0 0 Fed, Aus (1 
10| 5/0 | Do. & per Cent. Cum. Frei fe |6 2 6 |е Ао | -- = 1| 8% | Northern Counties Elec. Sup. 17J- paid] 1075—1008 8 2 Mar Bep 
Bt. «Xt Do. per Cent. Deb. 8tock ETTET 101 —1 4 6 7 es es ee ‚10 £,0 Notting Hill Electric Ord.... eveeceesee 143—154 4 0 0 March... 193 141i 
-« | South Lancs. Elec. Trac. & Power Ord. a èk = oo | oe 1001 47 | Do. 1 Cent. lat Mt. Debs. ......| 100 —102 | 814 5 ^" 
« Do. 6 Pref. (21р paid) „eee dà) ... eae ee A Oct ee ee b 1/6 Oxford lectrio Ord. 99*e009900090090:090000900* (1-601 5 8 8 | March ae e$ өө 
Bt. [IJ Do. 4 X Deb. Btock ( 00x paid ee ee Jan, шу ee ee | Et. 4% Do. 4% Deb. Stock 080002000 009009 eee eee. 95 2100 é 0 0 ! ee 
se T Underground Elec. Rys. Co. bt London 11 —102 4 18 0 101 | .. || Ы 9,6 | 84. James & Pall Mall Elec. Ord.......| 1€ —15 | 416 8 | Feb, Aug 193 | 14,4 
в. t Y Waterloo and City Ord. 000 000 009000 ee 91 —1B 8 9 10 June, Deo es res | 6 8/¢ Do. 7 er Cent. Pref. 000000 0000000200е 8)—81 é 0 0 Feb, Aug 18 ae 
| St.] 34 Do. ноа Cent. Deb. Stock (red. 98 —100 | 810 0 F » 92 
a TELEGRAPHS. || 8| Smitha Mark vig risp OR 24-33 | 6 29 7T = -j= 
«x * African ише тепала. Deb. (red.) | £9 —102 4 0 0 100 Ist. 4 о. & рег Ven 79 —85 | 416 b ae ej 
10 1 Telegraph .. ... . . 4-21 55 Joe. weil ers | 5| 4/0 | South London Electric 61474 Ord...... 83-43 | 414 8 | - . А 
н 16% Do. PA рев. Debs. Ged pee se жөө асса, 74 —59 oe d MI pes 1! .. Pouta 21 Carp. Pret, Lt ver Ота. 4—15 idis = ii s 
Anglo-A merican....... 0000 000000000000 . 59 —01 4 14 0 F, | 1 0, 0 eee 111—142 - = 
Bt: 50% Do. Preferred. #0000 000000000900 99095996 э®зевә 10 100 b 8 0 TA 10} 106$ | St. 41 Do. 1st Db. Stk. Prv. Gia. (rd.&oon.) 105 10$ 4 4 0 e e 
88. | 9/0 Do. Deferred .......... verseessssensss | 168—168 es МУЕН i i 6| 2/6 | Urban Electric Sup ок. —— T Ё 414 1 Ж b 4 
Bt, t Commercial Cabie 4 Cent. Deb. Eth C7 — 09 € 1 8 Jn A 6 2/60 Do. b Cum. 90000000 000 099 000090995 5 —5 4 15 8 oo тө 
10) 5 Cube Submarine osoo: sesoses ..  Bl—t2 | 518 3 | Feb, A x St. 4 Do. 4j41 Mort. Deb. ............ 106 —1t6 - ejo.£ 
1010/0 | Do. Preference 10 per Gent. . . . 16 —18 6 5 0 Aur 5| 7/6 | Westminster Electric Supply Ord. —.. 12-18 |5 7 8 Mer, Sept 12g | 12, 
6 2/0 Direct Bpanis sh Ord. ....-. *00600«000000000006 — b 11 9 A E ae Б ро. 5 per Cent. Cum. © 00000: s80000 6 —6{ 8 16 1: 6,*% е; 
10 D 10 per Cent. es Pref.... Cot % 8 611 2 April, Oct| - а se 
r © 9990990000000 e CCS —À ee ee 
20 Direct United Staten Oabie ..- I- 8 #8 Јав oi i ELECTRIC n ha, 
100 Direct West India Cable 4}%Eg.Db.(rd.) 100 —1 477 Jus Bee wel eo | .. [| 1| ва, Alliance Elec. Со. 6% Cum. Pref. .... — 5 6 6 И — 
Bt. Eastern Ordinary ......... 2 2. | 289 —148 | 4 18 6 Ja, Ap, Jy, 6141 186 1| «а. | Aron Elec. Meter 6 Cum. Pref; „...| 11 . e n 
Bt.|17/6 | Do. 8j per Cent. Pref. Stock 91 —98 |516 8 |Ја Ap,Jy,O| 922 | 9: | 5| 6/0 | British Insulated & Helsby OablesOrd., 51 618 4 July, leb 
Stk. 4 Do. sp Cent. Mort. Deb. Stk. (rd.)| 107 —109 | 3 13 Б т^ Ee эжэ 5| 8/0 | Do. 6 per Cent. Prei. . . .. ..“ 3—6 | 6 0 0 Jan, J * 
10| 6 East ern i +e.. XQ and bonus 34 -M 416 8 ja, Ap Jyo 14 5, 14 , St. Do. lat Mort. Deb. (red.) eee e 102 —105 4 5 9 > ~ . 
Bt. Do. 4 per Gent. Deb. Stash .. . . 106 —107 | 8 14 9 | Feb, Aug 107 106 | St. British Thoms'n-Houst’né}71stMt.Db.| 100 —10 4 8 8 - 333 
100 4% |* Eastern & B. Afrloan 4Y Mrt. 100 —102 | 8 18 Б | Feb, Aug |1C9] 5 76 ol. . .... .] ${{—®ү, | 9 25 10 — ài. 
rf Ko в С 3 ўн Debs. (гей.)|100% —102%| 8 18 Б | May, Nov ш 94 | Bt.| 4X EUR. irse peo atr eb. Stock. 8y T 4711 Mud 894 T 
оо оооо бте оооо aes 84 —85 6 6 8 an Ju] 16 244 $ ee 0000000000 -— ee ee 3 
100| 4%. Halifax & Bermudad] x IstMi Db. trod.) 100 —102 4 8 8 June, Deo К 19/46 |t Do. 6 per Cent. Pref. Мов ass | it 6.8 0 Маре ‚|+ 
251626 | Indo-Buropean ............... ... | 60—62 |6 5 о | Мау, Nor sci .. || Bt. ро. аре ind Deb, Бой Stock 92 — 414 9 4 - 
100 $1 [ Mackay Ccmpasies Common ........ 41% 1489]|Jan,Jouy| -. | .. . d and Deb „өө 79 —82 | 5 9 9 Jan, J ss | os 
100| $1 Do. eference „...........—...... 19} 510 4 Ja ApJyO| .. | a Б| 5 Cullen s Cable Coh. Ord. com] 164—114 | 8 8 Jan, July os 
100 4 * 85 99 —1(2 | 3 18 Б June, Lees ~ || Б Do. 6 рег Cent. Cum. Prat. . . .“ bt! |4 7 0 Jan, Jay | 58) t 
10 West elegrap 0 оогоэооос — 8 6 17 8 =e ee ° St. Do. "к Cent. 18% Mert. Debs. (rd. 107 —109 4 2 6 N , May ks » "t 
105 — West Goast of America ——— —3 A ae ie | 1 Y. Oastner-Kellner Alkali Co. aa 21 496 a à: 
6X Do. 4 t. Dobs. . ...... . . ] 100 —102 | 8 18 Б Jan, July | .. .. Il B. Do. 44% 1st Mort. Deb. (red.) .........5 91 —¢6 |418 9 i 93 | 92 
10 Wost In and Panama... eee 76— 11 ee May, Nov ee oe ` 1 0 Chadburn 8 (8 ) Telegraph [P 19,—1j4 8 9 0. ee t oo 
10 % | Do. 6% et Fre. . ‘i-t 7 6 5 | Мау, Nov| #5: Ф| 17а. | Do. 6% Cum. Fref. .... 13—13 5 2 7 8 — | o 
10 Po. 6 per Cent. ind Pret. ..........| 7 —7 Hay, No 54 | .. 8| 1/6 | Crompton and Co. (Nos. 1 to 64,000)... 2 — 21 3 6 8|Jan,Joly| ~ | - 
100| Бу |° d 5 Д M Mk Debs. .... ...e. 104—166 | #14 4 Jan Joly | .. | .. 100 6% |* Do. Брег Cent. Lat Mort. Debs. (red. 95—100 5 0 0 Jan, Jul ß 
10 a see Series, see 1996) 00% 183—14 b Q 0 Mr,J2,0,D 153i 18) b 10/0 Dick, Kerr & Co. Ord.. e*099909000990000000009 0989 7 —8 6 b 0 t ese „ы ы 
100 is Doe 7 5 Dele, b e.» 101 —108 | 4 19 1 e,Deo| ..| wa 5 yo | Do 6% Cum. ecd — R6 Б 0 0 Sept ee ©: 
Bt. 4 Deb. an O00 O60 Cor 0909 ves . 103 —105 8 16 11 ap 1043 ee 8t. 4X Do. 4 ^ Deb. 8 7 108— 107 4 4 1 ee = Ы 1 
TELEPHONES || 5| - нов Homan Unitedit а '"Sh)3pd)  n—i ВА Feb, Ац His 
: oe о. 000000 ооо өргөөгө? 2 — у oe ug "t oe 
5| 3/0 i| Monte video d (fally paid . PER —63 | 5 1 9| Au, .. | .. ве 4 ро. 4 per Cent. Mort. Deb, Stock (rd) £2 412 0 | June, Dec e 
1 Monte V соо тоерыпе Ord. РРА Ч 8 8 7 " |. ii Bt.| b о. б per Cent. $nd Deb. Stock . ...] 87 —92 |5 8 8 RE TH ED 
Bt. Pref. Stock . . . . .. . . . . 1008—1003 5 9 7 & 1095,08 | b 96 | Edmundson's Elec. Corp. Ота............. 6—6 612 0 |H^f-yearly 5i je 
St. 8 коча Stoa 33 | 101 —108 | 4 17 2 >. [озь 103 | s 30 | Do. 6perCent.Cum, 6 — 416 0 а е... 6 
10 Do. 8 per Cent. Cum. Ist Frei. о... 154—113 | 4 811 | Feb, Aug | 1%.) . St. 6 Do. 4j per Cent. Ist Mort. Deb, red.) 107 —119 | 4 2 7 - X9 |15 
lU| 6/0 | Do. 6 per Cent. Cum. $nd Pref. ...... 214—194 | 4 16 0 Feb, Avg n] T Electric Construction Oo. . — i-1 б 4 3 Шу... > | - 
b Do. 6 per Cent. Non-Cum. кїч. 1—68 |4 810 | теь Aug | 5,4! ti 227 Do, тра Cent. Cum. Pref... 544-04 | 612 9 | July ....| .- | - 
Bt. * Do. Deb. Stock 34 per Cent. (red.) . 100 —102|8 8 7 June, D«o 101 .. 1 B6.) 4 Do. Cent. 1st Mort. Deb. (red.) ce уу 4 010 | Jan, July | 951 
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IN our Leading Article a few weeks since we made “ A Plea 
for Larger Units” in generating stations, on the grounds that 
electricity could be produced more cheaply in stations con- 
taining a relatively small number of large units than in others 
of the same total output containing a large number of small 
units, and that, in order to produce and to sell energy at a low 
price, the use of large units of plant was therefore essential. 
Several engineers have written commenting on the views 
expressed, and with a single exception are in general agree- 
ment therewith. As Mr. RIDER and Mr. Fox have pointed 
out, the fact is often overlooked that although the larger 
units must sometimes be run underloaded when first installed, 
they may be more economical in pounds of steam per kilowatt- 
hour at the lower load than the smaller units are at full-load. 
Even if this were not the case, which undoubtedly it is, the 
saving in cost of buildings, foundations, piping, connections 
and switch gear is so great that it is nowadays impossible 
to justify the use of numerous little units. 


THE importanee of the point would be more generally recog- 
nised, at any rate among municipal electrical engineers, if they 
would desist from speaking of their production costs as their 
“Total Costs.” It is when the capital charges per Board of 
Trade unit are added to the production costs, and the true total 
costs are compared, that the principal influence of size of unit 
is apparent. Mr. SNELL appears entirely to overlook this fact 
in contending that in a station having a total installation of 
11,257 kw., a load-factor of 17:3 per cent., and in which the 
largest units are of 750 kw. output, no better results could be 
obtained with larger sets. It is mainly because the load- 
factor is so comparatively low that the real total costs per 
Board of Trade unit would have been further reduced if the 
capital expended per kilowatt had been less. But with 
engines of only twice the size, it is certain that the works 
costs would have been lower because the steam consumption, 
stand-by losses and cost of attendance would all have been 
reduced. It is doubtful if the spare plant need be greater 
with large than with small units, because of the real over load 
capacity possessed by the large sets. This point was dealt 
with very clearly by Mr. MERZ in his Institution Paper last 
year. Noris there mueh in the contention that a large unit 
requires a much longer “lay-off” for overhauling than a smaller 
one, since it is probable that in the future all units of above 
1,000kw. to 1,500 kw. output will be of the turbine type, 
which, from experience, seem capable of running at least three 
times as long as a reciprocatiug engine without any overhaul, 
while, when necessary, a turbine can be opened out and 
examined in a few hours. 

— 

Every well-managed electricity supply undertaking should 
expand, and, as Mr. WoobHOUSE points out, where a grow- 
ing load must be provided for the small station and the small 
unit must always be at a disadvantage compared with the large 
We agree with him that the limiting size of unit for a 
small or moderate-sized station depends only on the anticipated 
Mr. RIDER remarks that engineers who wish to 
generate and sell electricity cheaply must design on bold lines, 
and with an eye to the future and not on the present, and we 
cordially agree with him. 


one. 


increase. 


— d 


QUESTIONS with regard to the Pacific cable are once more 
coming to the front. On June 8th there is to be a deputation, 
headed by Sir EpwakD Sassoon, with a view to impressing 
upon the Pacific Cable Board the desirability of reducing the 
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A CONFERENCE of deiezates from various metropolitan local 
authorities was held at the Westminster City Hall last Friday 
for the purpose of considering the question of the interference 
with the public streets resulting from the inspections and 
repairs carried out by the Postmaster-General and electric light 
and other companies. The chairman. Мг. A. C. MORTON, in 
the course of his remarks, said that, as far as he knew, none of 
the offending companies contributed one penny towards the 
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upkeep of the roads. This, of course, is not the case, since 
electric lighting companies contribute largely towards the rates, 
and thus bear a very fair share of the cost of road main- 
tenance. Possibly Mr. MoRTON means that they do not pay 
rates in a greater proportion than ordinary traders or resi- 
dents, and he probably wants them to be compelled to do so ; 
but he gives no reason for this. A resolution was subsequently 
passed urging the introduction of a Bill into Parliament to 
deal with the matter. It was also decided to ask the Prime 
Minister and the President of the Local Government Board 
to receive a deputation from the conference on the subject. 
Whatever be the outcome of the conference, it is certain 
that Parliament can do nothing this session. A Radical 
Government, next session, might perhaps be more favourable 
towards the restriction of companies' powers in the direction 
indicated, but the question arises as to how the trouble can be 
avoided. It is inconceivable that road work is done unnecessarily, 
and if necessary work is not done, then the undertaking cannot 
be carried on efficiently. Subways, of which there are some in 
existence and some under construction in the metropolis, prove 
of assistance in some cases, but their initial expense is high, 
and the regulation of work in them and their upkeep is by no 
means a simple matter. The whole question bristles with 
difficulties, and is not one to be settled by a mere meeting of 
local authority delegates and by resolutions in general terms. 
It is an engineering problem. 


— — 


THE article on electrically-driven roller beds at the Phoenix 
Iron and Steel Works, which appears on another page of 
this issue, brings to light the saving in time which accrues from 
electrically-driven roller beds for cogging mills. Each ingot of 
about 22 to 3 tons has to go through the reversible cogging 
mill from 20 to 24 times in 24 to three minutes — i. e., from 
10 to 12 times in either direction. Thus the average time occu- 
pied by one double journey is only 15 seconds, of which alone 
from eight to 10 seconds are required for reversing the 
material rolled, while the actual rolling requires from five to 
seven seconds. The necessity is thus apparent of reducing to 
the utmost the time occupied by the process of reversing, and 
in this connection an electric motor is decidedly superior to 


any steam engine. 
— — 


A Cask of considerable importance to tramway companies 
was decided in the Chancery Division on Saturday. The 
London United Tramways (Ltd.) wished to lay a main to con- 
nect their system with the Lot's- road generating station owned 
by the Underground Railways Co. of London the large 
station which will supply power to the District Railway and 
its connections. The usual notice was given to the Wands- 
worth Borough Council that roads would be opened for this 
purpose. In reply to this, the Council asked for an interim 
injunction to restrain the Company from breaking open the 
roads. It was contended that the clause of the Company’s Act 
relating to the laying of mains—a clause which, it may be men- 
tioned, is contained in almost identical terms in every Tramway 
Act and in many Tramway Provisional Orders—only gave the 
Company power to break open the streets on the line of route 


Telegraphs. 


itself and between the route and the Company's own generating 
stations. The Company, on the other hand, maintained that 
the words *any generating station," contained in the clause, 
meant any generating station whatsoever. The clause is quoted 
in exlenso in our Legal columns, in which the case is reported. 
Mr. Justice WARRINGTON upheld this point of view, and gave 
judgment in favour of the Company. The matter is of especial 
interest in view of the anticipated extension of “ bulk” supply 
aud of the increasing desire of the engineers of large gene- 
rating stations to lend one another mutual assistance in times 


of stress. 


King's College Dinner.— The forty-fifth annual dinner of 
King’s College (London) will be held at the Hotel Cecil on 
Monday, June 26th, Col. Richard H. Jelf, C.M.G., in the chair. 


Brighton Municipal Telephones.—The Eastern Morning News 
of the 24th inst. stated, on the authority of the Brighton Gazette, 
that negotiations had been opened for the sale of the Brighton 
Corporation telephone to the National Telephone Co." We 
are able to state, however, on the authority of the town clerk 
of Brighton (Mr. Hugo Talbot), that there is no truth in the 
report. 


Accident on the New York Elevated Railway.—A rear-end 
collision occurred on the New York Elevated Railway on 
Monday, and resulted in more or less serious injuries to a 
number of people. It appears that while a train was standing 
in 138rd.street station another ran into it from the rear. Two 
coaches left the track and became suspended by the couplings 
over the street, and passengers jumped out of the windows on 
to the road 60 ft. below. No one was killed, but it is feared 
that a number of persons will succumb to their severe injuries. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 

Cayenne—Pinheiros ........ Aug. 13, 1902 .. — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Tarifa—Tangier ............ Jan. 18, 1904 — 
Jamaica — Colon *«990060€02299 Jan. 10, 1905 oe T 
Bathurst—Bissao .......... April 22, 1905 — 
Cape Haitien Mole St. Nicholas April 28, 1905 .. — 
San Domingo Curacao. . May 5, 1905 May 19, 1905 
Dakar —Conakry............ May 11, 1905 — 
Bonny—Duala ............ May 12, 1906 May 20, 1905 
Trinidad —Demerara ........ May 13, 1905 — 
Paramaribo— Cayenne May 25, 1905 — 


Hartley University College Engineering Society. — The 
Hartley University College Engineering Society, Southampton, 
held their annual conversazione last Saturday. Sir William 
Preece, K. C. B., F. R. S., past Honorary President of the Society, 
gave an interesting lecture on Modern Developments in 
Electricity.“ The lecture was illustrated by the Western 
Electric Co.’s Central Telephone Exchange appliances, the 
Gaiffe-d’Arsonval machine for X-rays and high-frequency 
currents. Exhibits illustrating the most recent developments 
in electrical science were on view during the evening in the 
laboratories of the college. 


Anglo-Chinese Telegraph Convention.—According to The 
Times correspondent at Pekin, a convention was signed at the 
Wai-wu-pu on Tuesday between China and Great Britain 
renewing Article 16 of the Burma Convention of 1894 respecting 
a junction between the Burma and China telegraph lines, with 
a modification of rates to meet the genéral lowering of rates of 
submarine cables. The article, owing to Chinese neglect of 
the Yun-nan lines, has hitherto been a dead letter. The new 
convention, if faithfully carried out by China, will prove of 
material advantage to commercial intercourse between the two 
countries. The negotiations were conducted by Mr. Berring- 
ton, of the Indian Telegraphs, and Chu Pao-fay, of the Chinese 
The convention was signed by Sir Ernest Satow 
and Na-tung. IE i re 
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The Telephone Purchase.— At a conference of representatives 
of county boroughs of England and Wales and of cities and 
burghs of Scotland, held at the Westminster Palace Hotel, 
London, on Monday, Alderman James W. Southern (of Man- 
chester) in the chair, it was resolved "that inasmuch as the 
agreement between the Postmaster-General and the National 
Telephone Co., dated Feb. 2, 1905, fails to provide for a cheap 
and efficient telephone service for the whole country, this 
conference of county boroughs of England and Wales and of 
the principal cities and burghs of Scotland, whilst expressing 
no opinion as to the principle of State control of the telephone 
system, desires to record its strong disapproval of the terms of 
the agreement ; and viewing as it does the proposal with much 
apprehension, desires to place its objections in detail before 
the Select Committee." 


New Design of Metal Resistance.—An American patent 
recently granted to Mr. H. Ward Leonard covers a new ty 
of enclosed resistance designed to carry large currents. The 
invention consists in a flat, wide braid, made up of a large 
number of very small individual strands of round wire, which 
are braided with a very open mesh, so that the enamel or 
similar material completely fills in the interstices between 
the individual strands. Among the advantages claimed for 
this construction is the elimination of fire risk. When the 
braiding is fused by excessive current, a large number of 
different divided arcs results, and the well-known extinguishing 
effect due to dividing an arc into a number of smaller ones is 
taken advantage of. Each little arc is surrounded by a suffi- 
cient mass of cooling material, and the braided conductor 
fuses silently and with a practica] freedom from all fire risk. 


Wireless Telegraph Notes.— The United States Navy trans- 
port ** Solace" will take, on her next trip from San Francisco, 
two sets of Lodge-Muirhead wireless telegraph apparatus. One 
set will be installed at Honolulu and the other at Guam, under 
the direction of the Navy Department. 

We are informed that the National Electric Signalling Co. 
have been granted a licence for the erection of wireless tele- 

ph stations at Manefield, Massachusetts, and on the Mull of 

intyre (at the mouth of the Clyde) in Scotland, and that the 
company expect to have both these stations in operation early 
next year. The sites of both stations are at the water’s edge. 
We believe, however, that in some instances on the coast of 
England the Government is not willing to grant licences for 
the erection of etations actually on the coast. 

We understand that a project is receiving the consideration 
of the Spanish Government for establishing a system of wire- 
less telegraphy between the Spanish Peninsular and the Canary 
and Balearic Islands. 


Birmingham Local Section of the Institution.—In thei 
report for the session 1904-5, the Committee of the Birming- 
ham Local Section of the Institution of Electrical Engineers 
state that there are now on the roll: 30 members, 93 asso- 
ciate members, 79 associates, and 91 students, making a total 
of 293. No further nominations having been received, the 
тв have been elected as office holders for the session 
1905-6. 

Past Chairmen: Sir Oliver Lodge, F.R.S. (1900-2), Henry ев 10028) 
J. C. Vaudrey (1903-4), W. E. Sumpner, D.Sc. (1904.5). Chairman: В. 
Threlfall, F.R.S. Vice-Chairman: R. A. Chattock. Other Members of 
Committee: A. H. Bate, W. Brew, W. E. Groves, S. H. Holden, R. C. 
Jackson, G. Kapp, J. H. McLean, R. K. Morcom, R. Orsettich, C. E. C. 
Shawfield. Hon. Secretary: D. K. Morris. Assistant. Hon, Secretary: 
H. B. Matthews, 

In accordance with the rules governing local sections, Mr. A. M. 
Taylor has retired from the committee, having served in the 
same capacity for three years consecutively. He is eligible for 
re-election in 1906-7. 


_ High voltage Single-phase Locomotive for Sweden.—Accord- 
ing to the Western Electrician of Chicago, the Westinghouse 
Co. have built an experimental locomotive for the Swedish 
Government. One of the interesting features is the high 
trolley voltage (18,000 volts) for which the equipment is 
designed, though connections are supplied for operating at 
several voltages lower than this, the minimum being 3,000 
volte. This high voltage necessitates the use of an oil-cooled 
main auto-transformer and an oil circuit-breaker. The inten- 


tion is to operate at a moderate voltage in towns, &c., while a 
high trolley-voltage will be employed in outlying districts. 
The control system is electro-pneumatic. There are connec- 
tors at each end of the locomotive, so that two locomotives 
can be coupled together and operated by one master switch. 
The master switch is in the middle of the cab, and is so situated 
that the operator has a clear view in all directions without 
Jeaving his seat. When fully equipped the locomotive weighs 
25 tons. It has four driving ва. each 41 ір. in diameter. 
Each axle is driven by a 150 H. P., 50~, single-phase motor, 
through gearing having a ratio of 18:70. It is stated that 
the locomotive is able to haul a 70-ton train at 40 miles an hour. 


Tantalum Lamp Teste.—Some American tests of tantalum 
lamps were recorded in The Electrician, Vol. LIV., p. 1,056, 
and since then Herr Egon Siedek, of Vienna, has completed 
further tests, the results of which have been published 
in the Zeitschrift für Elektrotechnik. Pressures as high as 
200 volts were used in the latter case, this being 50 volts 
higher than the upper limit in the American tests. The 
tantalum lamp (25 c.p. at 110 volts) was compared with an 
ordinary carbon аалда lamp also of 25 с.р. at 110 volts, 
At 75, 110, 160, and 200 volts, the tantalum lamp gave out 6:4, 
25, 93, and 206 c.p. respectively, while at the first three voltages 
the figures for the carbon filament lamp were respectively 
2:5 c.p., 25 c.p. and 209 c.p. Allthe four tantalum lamps tested 
survived the 200-volt test, but the carbon lamp burnt out after 
34 minutes. The latter was badly blackened, too, while it is 
said that the tantalum lamps were hardly blackened at all. 
No figures as to the life of the tantalum lamp are given, how- 
ever. At the four voltages named the tantalum lamp consumed 
20, 40, 76 and 112 watts, while the consumption for the carbon 
lamp at the three first voltages amounted to 42, 96 and about 
220 watts respectively. The efficiency of the tantalum lamp 
at the four voltages mentioned was computed to be 3-2, 1:5, 
0:8 and 0°6 watts per candle-power respectively, and that of 
the carbon lamp was 16:8, 3:78 and 1:1 watts per candle-power 
for the three first pressures. 


Modern Lightning Oonductors.—An interesting Paper on 
this subject was read by Mr. Killingworth Hedges, at the 
Society of Arts on Wednesday evening, Mr. J. Gavey, engineer- 
in-chief of the Post Office occupying the chair. The author 
commenced by giving a short history of the work which had 
been done since the first lightning conductor was erected by 
Procop Divisch, in Bohemia, in 1754. Then followed a résume of 
thereport of the Lightning Research Committee, dealt with fully 
in our leading article last week. Continental practice was care- 
fully described, and it appears that national buildings in France, 
Germany, &c., are protected from lightning to a much greater 
extent than those in this country. A large number of lantern 
slides were thrown on the screen, depicting the methods of 
installing lightning conductors in different countries. Photo- 
graphs of buildings which have been damaged by lightning 
were also reproduced. In proposing a vote of thanks to the 
author, Mr. Gavey said that, at the present day, there was a 
greatly increased liability for houses to be struck by lightning 
owing to the masses of metal which it was customary to put in 
them. Years ago there were no bell and electric light wires 
or gas and water pipes such as now existed. There was a great 
similarity between lightning phenomena and the Hertzian 
waves used for wireless telegraphy. They were both of an 
oscillatory nature, and the inductive effects were similar in 
both cases. One was, in fact, a true analogue of the other. He 
was of the opinion that modern methods of installing lightning 
conductors afforded reasonable protection, and that the amount 
expended on such protection should be proportional to the 
value of the property to be protected. 


An Electrically-Driven Inclined Blevator.— According to 
the Western Electrician of Chicago, an electrically-driven 
roadway is being operated in Cleveland, Ohio, for conveying 
loaded waggons with the horses attached up a steep Incline, 
which would otherwise necessitate “doubling-up " or drawing 
much smaller loads. The roadway consists of a great belt 
or moving platform 8ft. wide carried upward on a level 
with the concrete enclosure and back underneath. It passes 
around a sheave at each end, and is supported above 
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by four rows of idlers turning on roller bearings, and so 
arranged that two in each row are always under every truck 
of two boards each in the belt. The lower half of the belt, 

assing back down the grade, is supported on two rows of 
idlers, one at each side. The belt itself is made up of heavy 
boards arranged crosswise and divided into trucks of two 
boards each. These are securely fastened together, and thetrucks 
are connected with strong metal links. The boards are metal- 
bound on the edges. Two safety cables extend the entire length 
of the belt, and at short intervals links pass up through the belt 
from them, to which the vehicles are clamped. The length of the 
road is 420ft., and the rise in that distance is 65ft., the belt 
weighing 106 tons. Four 40 H.P. compound-wound Westing- 
house motors are arranged, one at each end and two between at 
equal distances apart. They rotate at 850 revs. per min., and 
are provided with a 17 to 1 reduction gear; each carries a 
proe eh chain 36ft. long, running over wheels at each end, and 
these in turn engage a large chain running the entire length 
of the belt. This is accomplished by placing teeth on the 
outer side of the motor chains, which engage the endless chain 
both above and below, in this way making the pressure on the 
belt more uniform. The endless chain is placed in the middle 
of the belt, so that the power exerted is distributed evenly. 
The superstructure is of steel and concrete. The road is not 
kept in continual motion, as it is necessary to stop it for horses 
to drive on and off. The motors are controlled on the series- 
parallel system by means of a controller, similar to those used 
in tramway work. Two and one-half to three minutes are 


The Uses of Electricity in Mines.—On Monday evening 
Mr. H. W. Ravenshaw delivered the second and last Cantor 
lecture on this subject at the Society of Arts. In the course 
of his remarks on electric signalling, he said that he knew of 
cases in which as much as £80 per annum was spent in main- 
taining dry batteries. Electric signalling was used very largely 
in coal mines, and the usual method was to employ bare con- 
ductors run side by side on insulators. By this means a 
signal to stop could be sent from any pert of the mine 
by bringing the two wires into contact. This was especi- 
ally desirable in case of accident. Telephones were a great 
advantage and saved an enormous amount of time and 
expense. Regarding the question of alternating versus con- 
tinuous current for mining work, Mr. Ravenshaw said that 
each had its uses, but'he was strongly in favour of alternating 
current forunderground work. The principal advantage was the 
ease with which large currents ОШ. be broken by oil switches. 
Enclosed oil switches for dealing with large continuous currents 
were not successful. In either case frequent inspections of 
plant were absolutely essential. Experiments had shown that 
totally enclosed motors could be run in an explosive atmo- 
sphere with safety, provided certain precautions were taken. 
He thought the Home Office rules (The Electrician, Vol. LIV., 
p. 756) were excellent. The regulation that not more than 
one thousandth part of the supply current should leak to 
earth could be easily complied with, but the construction 
of an instrument for indicating the amount of leakage was not 
such an easy matter. Two or three firms of instrument makers 


necessary for the transportation of a waggon from the foot of | claimed to have succeeded in doing this, but the lecturer 


the hill to the top, and as many as seven or eight have been 
taken up at one time. 


The Nernst Lamp.—Ina Paper read by Mr. Murray C. Beebe 
before the Engineers’ Society of Western Pennsylvania, entitled 
„Notes on the Use of Rare Earths in Electric Illumination,“ 
the author, referring to the mode of conduction in the Nernst 
glower, said it seemed incredible that all the current was car- 
ried by electrolytic means, for the current carried per unit of 
cross-section was far greater than could easily be accounted for 
by usual conceptions of electrolytic laws. Doubtless electro- 
lytic decomposition and re-combination do take place, but the 
assumption that the current is all so carried seems unnecessary 
in view of what is known of the power of highly incandescent 
bodies to ionise air thus rendering it a зеоЕ The air 
in the neighbourhood of a glower is conducting, and to such 
an extent that the leakage currents from glower to heater 
had to be considered early in the experimental work; the 
difficulty was obviated by the use of a double - pole cut-out 
which disconnected the heaters completely from electrical 
connection with the remainder of the lamp after the 
glower started. It is a fact that direct-current glowers 
which have operated for even a short time will, when 
the current strength is diminished sufficiently to maintain 
them at only a good rod heat, explode with considerable 
violence. This may be accounted for by considering that the 
conductivity at low temperatures is insufficient to ionise the 
surrounding and contained gases. The means of conducting 
the current then being largely electrolytic in character, the 
combination of the products of electrolytic decomposition 
cannot so readily take place, since the ions cannot so easily 
traverse the length of the glower to combine at the lower 
temperature, consequently disruption occurs. The suggestion 
that the current should be reversed in direction at intervals 
is altogetber impracticable, for when a glower has once 
been run with direct current it must never have its poles 
reversed, for a reversal means almost instant disruption. The 
P.D. across the terminals of the glower immediately after such 
a reversal is lower, indicating something analogous to polarisa- 
tion effects as we know them in aqueous electrolytes. A 
glower will operate in vacuo, but the vacuum rapidly deterio- 
rates. It would seem that oxygen necessarily 1 575 a part in 
conducting the current, for a glower in an atmosphere of 
hydrogen or nitrogen behaves similarly to one operated in a 
vacuum. In carbon monoxide or dioxide the glower exhibits 
the same characteristics as in air. The glower operated in 
vacuo exhibits a peculiar sluggishness in responding to changes 
in voltage at its terminals, 


expressed the opinion that none of the instruments would 
measure and indicate the actual strength of the leakage 
current and at the same time show where the leak was taking 
place. He thought the rule that all cables should be flexibly 
suspended by means of leather thongs was not of great utility, 
because in certain cases cleats were to be preferred. Referring 
to capital costs, he thought steam-engine plant came out at 
about £22 per kilowatt including buildings. Gas-engine 
plant was about £2 in excess of this figuge, but if 
worked in conjunction with coke ovens it might be about 
the same. There were great possibilities in Prof. Rateau's 
suggestion of utilising all the exhaust steam from the 
various units about a colliery for the pu of driving 
turbines at almost atmospheric pressure. cluding depre- 
ciation and interest allowances, he thought electrical energy 
ought to be generated for 0:254. per unit at a coal mine. 
This allowed for coal at 5s. per ton, as delivered at the pit 
bank, and an extra 2s, 6d. per ton for boiler ee e 
disadvantage of coke gas was that it was very fierce and 
required dilution for good working. The low prices of electric 
motors were of great assistance to electrical developments in 
mining. In conclusion, the lecturer gave a brief history of the 
uses of electricity in mines. Electric signalling was first intro- 
duced in about 1866, pumping in 1882, and haulage in 1891. 
Prof. Ayrton, who was in the chair, proposed a hearty vote of 
thanks to Mr. Ravenshaw before the meeting closed. 


MEETINGS OF SCIENTIFIC SOCIETIES, do. 


(To-day) PRIDAY, May 96th. 
PETSICAL Society. - 

3:30 p.m. Meeting at the National Physical Laboratory, Bushy House, 
Teddington, by invitation of the Director, Dr. Glazebrook. The 
Laboratory will be open from 8:30 p.m., and in addition to 
inspecting the general work of the Laboratory the following 
pe demonstrations have been arranged :—(1) The Specific 

eat of Iron at High Temperatures, by Dr. Harker. (2) The 
Measurement of Small Inductances, by Mr. Campbell, (8) Two 
New Optical Benches, by Mr. Selby. 
INSTITUTION OF ELECTRICAL ENGINEERS. ИК 
5 р дааны General Meeting at 92, Victoria-street, Westminster, 
ondon. | 


RoxaL INSTITUTION. | zu 
9 p.m. Evening discourse on The Development of Spectro-Chemis-: 
try," by Prof. Julius Wilhelm Brühl. О | 
THURSDAY, June 1st. ! ' 
Roya INSTITUTION. | 
5 p.m. Afternoon Lecture II. on “ Electromagnetic Waves,“ by Prof. 
J, A. Fleming, F. R. S. 
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fitted. A combined superheater (the latter fitted with a 7-in. 
steam stop valve and the usual equalising pipe) is contained in 
| | the boiler, and is capable of giving 200° F. of superheat as a 
The illustration below shows a boiler, four of which have maximum. An evaporative capacity of 25, 000 Ib. of water 
been erected by Messrs. Babcock & Wilcox at the Port Dundas | per hour is the rating of the boiler at its most efficient rate of 
electricity works of the Glasgow Corporation. They areamong | working. The valves are of Hopkinson’s make ; the feed and 
the largest boilers supplied by this firm for electricity works. | drip pipes are of copper, and the boiler is also fitted with 
The boiler is of Messrs. Babcock & Wilcox’s usual land type, | wrought iron soot-cleaning pipes. 
having 6,182 sq. ft. of heating surface and consisting of 20 Each of the boilers is fitted with a suitable iron gallery and 
sections with solid-drawn steel tubes. Each section contains | ladder for the purpose of enabling the attendant to reach all 
14 tubes, 18 ft. long by 4in. diameter. The two steam and | parts conveniently. 
water drums are each 4 ft. 6 in. in diameter, having connected We may mention that, in addition to the above boilers, the 
to them one cross drum, 20 in. in diameter by 8 ft. 53 in. long, | Port Dundas station also contains ten other B. & W. boilers, 
for the purpose of taking off steam, the cross-drum being fitted each being of the firm's ordinary land type and having 


A LARGE WATER-TUBE BOILER. 
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Two B. & W. BorLers, FAcH oF 6,182 so. rr. HEATING SURFACE. 


with a 7-in. main stop valve and 2-in. auxiliary stop valve. | 4,020 sq. ft. heating surface. At the other stations of the 

The boiler is made for a working pressure of 200 lb. per square | Glasgow Corporation—namely, at Pollokshaws-road, Kelvin- 

inch, and is constructed of steel throughout. side and St. Andrew's Cross stations there are a further eleven 
The grate area is 100 sq. ft., and a chain-grate stoker is | boilers of Messrs. Babcock & Wilcox’s make. 
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ELEOTBRICALLY-DRIVEN ROLLER-BEDS AT THE material at the shears, and for transporting the material after 
PHONIX STEEL WORKS. having been cut. In addition, some further roller-beds are 


being put down in connection with the rail rolling mills, 


Live rollers are employed in steel and iron works for trans- sleeper rolling mills, &c. 


porting ingots, blooms, &c., from place to place, and for Faller. beds for the Cogging Mill.— Live rollers are provided in 
bringing the material to be rolled again and again up to the | front of and at the back of the cogging mill Those in front 
rolling mills after the latter have been reversed in direction. | have the following dimensions and weights: — One stepped roller, 
A considerable number of such live roller-beds, electrically having diameters of 1 ft. 72 іп., 1 ft. 10 in. and 2 ft. J in., a 
driven, are in successful operation at the Phoenix iron and length of 8 ft. 9 in. and weighing 9, 800 lb.; one roller, having 
steel works in Laar, near Ruhrort (Germany), the electric a diameter of 1 ft. 53 in., a length of 9 ft. and a weight of 
generating station of which was described in The Electrician, 8, 700 Ib.; ten rollers, each having a diameter of 1 ft. 52 in, a 
Vol. LIV., p. 870. Part of the electrical energy generated is length of 11 ft. 6 in. and a weight of 9, 900 Ib.; one roller, 
used for lighting the works and part is used for running a having the same diameter, but 9ft. 104 in. in length and 
number of motors, including those for the roller-beds, while weighing about 8,900 lb. 
а 1,200 H.P. motor for driving the rolling mills is in course of | The first two rollers at the back of the cogging mill are 
crection. It will be remembered from the description referred | identical with the corresponding rollers at the front of the 
to that the generating plant consists of three 1,000 H. P. blast. mill. These two live rollers are then followed by six others, 
furnace gas engines, each of which is directly coupled to a which are of exactly the same dimensions and weight as the 
three-phase generator of similar capacity. Three additional | 10 rollers referred to above. All the rollers are solid and of 
800 H.P. sets are nearing completion, if they have not already forged steel. Their spindles have a diameter of about 7 in. 
been put into service by the time this article appears. The front roller-bed and the back roller-bed weigh, complete, 
At present the Phenix works make use of the roller-beds about 653 tons and 41 tons respectively, and these weights 
for feeding the ingots to the reversible cogging mill, for trans- include the gear wheels and the countershafts, the latter being 
porting the blooms to the bloom shears, for handling the 6] іп. in diameter. The cogging mill has to deal with about. 
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1,200 tons of steel every 24 hours, the ingots weighing from 
2°6 to 3 tons. Each ingot, therefore, requires about 34 minutes 
for rolling. It is passed altogether from 20 to 24 times through 
the cogging mill in about 24 to three minutes, according to its 
size. h roller-bed has thus to convey the block from 10 to 12 
times to the mill during rolling. The motor equipment of 
each roller-bed consists of a 60 H.P. 190-volt three-phase 
motor, running at about 620 revs. per min., the frequency of 
the supply being 47 ~ per second. Motors and countershafting 
are installed in a pit which is suitably covered in so as to pro- 
tect them from mechanical injuries. Fig.1 represents a 30 H.P, 
motor of the same design as the 60 H.P. motors. The design 
and arrangement of the slip-rings is noteworthy and it will he 
seen that the motors are of the ventilated-enclosed type. 
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Fio. 1.—30 н.р. ТНВЕЕ-РНАВЕ Motor ror Draivixa tur Live ROLLERS. 


A platform has been erected above the front roller-bed, from 
which the operator can see what is going on in frort and 
behind the cogging mill. The reversing controllers are installed 
on this platform. Fig. 2 shows their general design. They 
are, it will be noticed, of strong construction and have carbon 
contacts. At starting a resistance is inserted into the rotor 
circuit, this resistance being cut out in four steps. There is 
a special handle for reversing. Each motor is connected to thc 
supply through a switch and a fuse, and each is powerful 
enough to impart to the steel block a speed of about 5 ft. 5 in. 
per second within from two to three seconds. Each motor i: 


Fic, 2,—Tyre or CONTROLLER For REgvERsIBLE ROLLER-E DS. 


also capable of reducing the speed of a block from the maxi- 
mum to zero and accelerating it again up to full speed in the 
other direction in from four to five seconds. 3 

Belt Conveyors.—' There are three belt conveyors, each of 
which is driven by a 30 H.P. three-phase motor running at 
700 revs. per min. As these motors need not bo reversed, 
they are started by an ordinary rheostat with metal resistances. 

Roller-beds at the Shears.— The roller-bed in front of the shears 
consists of 15 hollow rollers of a diameter of 2 ft. 13 in., a thick- 
ness of metal of 1} in., and a length of 3 ft. 33 in., and of two 
rollers of the same diameter and thickness of metal, but having 
a length of 2ft. 53 in. At the back of the shears are the 


following: Six hollow rollers of 1 ft. 33 in. diameter, a thickness 
of metal of 2 in,, and a length of 2 ft. 34 in., and 11 rollers 
having a diameter of 113 in., a thickness of metal of 14 in. and 
a length of 2 ft. 2 in. Blooms from the cogging mill are cut by 
the shears into 10 pieces on the average in from 24 to three 
minutes. The front roller-bed is driven by a 80 f. P. three- 
phase motor, while the back roller-bed is operated by a 60 H.P. 
three-phase motor. Both motors run intermittently and at about 
620 revs. per min. In design they follow the eame lines as the 
motors referred to before, and the controllers, too, resemble in 
construction those alluded to above. A platform is erected at 
the side of the shears for the operator, who is ableto cause the 
blooms to be shifted very accurately. With relation to the 
shears it is said that by switching on and off quickly the 
material may be moved by as little as 5 mm. (0:2 in.) at a time. 

Our thanks are due to the management of the Phoenix 
ae for supplying us with the information contained in this 
article. 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 


(Continued from page 169.) 


The Aron Meter.—The original form of Aron meter was an 
ampere-hour meter. Two hand-wound clocks, each provided 
with a long pendulum, were connected by means of a differential 
gear to a recording train. The one pendulum was of brass, 
and oscillated always at normal pcd. being acted on by the 
influence of gravity only ; whilst the other pendulum had a 
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Fic. 79.— Анком METER. 


magnet at its end which oscillated over a coil through which 
the main current was passed, and, acting on the magnet, 
accelerated the pendulum. When no current was passing the 
two pendulums were synchronised so as to oscillate at the 
same speed. The accuracy of the meter depended to a very 
large extent on the normal speed of the two pendulums 
remaining constant. In the modern Aron meter, which is a 
watt-hour meter, much shorter pendulums are used, and each 
has a coil of very fine wire at its swinging .end through which 
the shunt current is passed. ‘The main current is led through 


From a forthcoming book to be published by “The Electrician ” 
Printing and Publishing Co. All rights are reserved. 
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two fixed coils underneath the pendulum coils, accelerating 
one and retarding the other. Fig. 79 shows the Aron meter 
in a switchboard type case, and gives a good view of the 
internal arrangement of the meter. The main coils are fixed 
as seen, by brackets to the back of the meter. Above them 
the angle brackets which support the clockwork are also firmly 
screwed to the back. The clockwork is fixed on the bracket in 
such a position that the axes of the pendulum coils and the 
corresponding main coils are in the same vertical lines when 
the pendulums are at rest and the meter is level, as indicated 
by the plumb bob, which is fixed to the clockwork in front of 
the dial face. Behind the clockwork is the winding gear, 
which is also screwed on to the back of the meter. The non- 
inductive resistance in series with the pendulums is wound on 
porcelain reels, seen in the top corners of Fig. 79. 

The clockwork, which is beautifully made, is very compli- 
cated, and consists of the following mechanisms :— 

l. Two trains transmitting the driving power from the main: 
spring to the 5 and connected together by a differen- 
tial gear which actuates the counting train, 

2. Reversing gear for reversing the direction of rotation of 
the recording hands when the direction of the current in the 
pendulum coils is reversed. 

3. Mechanism for the quick reversal of the commutator and 
reversing gear. | 

The mainspring acts on the two pendulum trains through 
& differential gear shown in Fig. 80. The two vertical wheels 
are loose on the 
spindle and are in 
gear, one with the 
first wheel of one 
pendulum train and 
the other with the 
first wheel of the 
other pendulum 
train. he planet 


Fie. 80. Ето. 81, —REVERSING MECHANISM. 


wheel, being free to revolve on its spindle, whilst transmitting 
the power to the two clock trains, does not interfere with their 
speeds, for when the speeds are not the same the planet wheel 
will rotate. A similar differential gear connects the counting 
train to the two clock trains ; in this case the vertical wheels 
are driven in opposite directions, and the counting mechanism 
is driven by the horizontal spindle. When the speeds of the 
two clocks are the same, the planet wheel simply rotates with- 


~ out turning the horizontal spindle, but, when the speeds are 


different, the planet wheel runs round, its rate of revolving 
depending on the difference in speeds of the two pendulums. 
Between the horizontal spindle just referred to, and the first 
dial of the counting train, is the reversing gear, seen in Fig. 81, 
in which the wheel on the left is rigidly fixed on the horizontal 
spindle of the differential gear, and the one on the right is the 
first wheel of the counting train. The two small wheels next 
to the left-hand wheel are loose on spindles fixed to the plato. 
The other three wheels, one above the other, are on spindles 
fixed to a bar which is rocked about the axis of the middle 
wheel of the three, and thus either the top or bottom wheel is 
thrown into gear according to the position of the bar. The 
travel of this rocking bar is controlled by stops which ensure 
the correct gearing of the rocking wheels. It will easily be 
seen that by this device the direction of rotation of the wheels 
of the counting train is reversed. The mechanism which rocks 
the bar, and at the same time turns the commutator through 
half a revolution, is seen at the top of Fig. 81. This ingenious 
is also driven by the mainspring. In order to obtain a 


quick action of the reversing gear, a small spring is gradually 
wound up and released every 10 minutes, thus rotating the 
commutator half a revolution, as also the crank (Fig. 81) which 
is fixed on the front end of the commutator spindle. Thusthe 
direction of the current in the pendulums is reversed exactly 
at the same time as the direction of rotation of the recording 
hands. 


Fic. 82.— DIAGRAM or WINDING GEAR IN NORMAL POSITION. 


The object of the above mechanism is to prevent any read- 
ing of the dials due to want of synchronism between the two 
pendulums when no main current is passing, which otherwise 
would take place. Any reading produced by this cause during 
one period of 10 minutes is wiped out during the next, but, on 
the other hand, any reading produced by the action of a cur- 
rent through the main coils is continuous during the complete 
20-minute period. The action of the winding gear is seen by 
referring to the diagrams (Figs. 82, 83 and 84). This consists 


Ето, 83.—DIAdRAM oF WINDING GEAR. SPRING FULLY Wotnp. 


of a special form of motor, having an excited field magnet, М 
(Figs. 82 and 83), and a rotor, N, of Z-shaped iron stampings, 
which is rotated about a quarter of a revolution in a clockwise 
direction each time contact is made by the automatic switch 
K, which allows a small current to flow throu h the field 
magnet. The path of this current is shown by the dotted lines. 
The switch K being pivoted at D has its upper end carried 
over by the pin X (against the pull exerted by the spiral spring O, 
Fig. 82) as the mainsprings uncoils. When О passes across the 
centre of pivoting D, the silver plate Cp is quickly pulled by 
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O up against X, thus making the electrical contact. One end 
of the mainspring S being rigidly fixed to N, as shown, as S 
unwinds, N is turned anti-clockwise ; consequently, on the 
making of the circuit, N is at once attracted into the position 
shown in Fig. 83, thus rewinding the mainspring, and at the 
same time breaking the winding gear field circuit. 

The design of K not only secures a quick make-and-break, 
but also a rubbing contact. 


different field coils for different periodicities where these differ 
considerably. 

The connections for two-wire meters are seen in Fig. 85. 
For three-wire circuits, one of tho main coils is inserted in each 
outer, and a tee off the neutral is taken to a special terminal 
connected to the mid-point of the shunt resisistance, as in 
Fig. 86. This gives the meter an advantage over other types 


The power of the spring is trans- | of three-wire meters, as it enables it to take account of the 


mitted to the driving spindle Z by means of the rachet and | pressure on each side, whereas in other cases the assumption is 
pawls seen in Fig. 84. The rotor N is loose on Z, and the latter | made that the pressure is equal on both arms of the three-wire 
is held by the pawl P during the brief interval during which | system. The accuracy of the meter depends largely on its 
the rotor is winding up the spring, whilst the pawl P, fixed to | level, and consequently great care should be taken to instal 
the rotor, turns Z all the time the spring is unwinding. Z | it absolutely plumb as indicated by the plumb bob. The 
being connected by a coupling to the horizontal spindle of the ' 


differential gear previously described, the power of the spring 


is thus ingeniously transmitted to the clocks. 


Winding Gear 


;Commutator 


Fra, 85. 


Fia. 86. 


The Aron meter is equally suitable for alternating and con- pendulums are self-starting when the pressure circuit is made. 
tinuous-current circuits, but owing to the magnet of the An objection to this meter is that if one pendulum stops from 
winding gear requiring different winding it is necessary to апу cause the reading is lost. 


change the latter when a meter is changed from one supply 


For measurement of the energy supplied to three-phase 


to the other. The winding-gesr magnot, moreover, requires circuits the Aron meter is modified. 


(To be continued:) 


THE WILLANS-PARSONS STEAM TURBINE. 


It is now more than two years ago since Messrs. Willans & Robinson 
decided to take up the manufacture of steam turbines, and after a 
careful survey of the work being 
done in the direction of building 
turbines of different types, not 
only in this country but on the 
Continent and in America, they 
decidedk that the  parallel-flow 
turbine; ony the system proposed 
and developed by the Hon. С. A. 
Parsons had] stood the test of 
time and was in a more advanced 
position for manufacture on a 


large scale than any other. Negotia- ' 


. 
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design and manufacture that there are any differences. 
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As, how- 
ever, these alterations have been introduced with a view to lending 
greater flexibility to the turbine when in use and facilitating manu- 
facture on the interchangeable system, a few remarks on the subject 
may be of interest. 

| Special attention has 
been given to the arrange- 
ment of the necessary 
details, such as governor 
gear, oil pump, steam and 
water piping, &c., as it has 
been found that ability to 
inspectthe working portion 
of a turbine without dis- 


E 
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Fic, 1l.— TunRBINE OPENED Ur. 


tions were entered into with the Hon. C. A. Parsons & Co., and a 
licence to manufacture under their patents was taken. Consequently 
the Willans-Parsons turbine is identical in principle and in main 
features with the Parsons standard type, and it is only in detaila of 


gear is a convenience appreciated by those who have to take charge 
of the running &nd maintenance of machinery. To enable this to 
be attained all the gearing and fittings named above are mounted on 
the bottom half of the bearing pedestals, and the top cover of the 


— MS. 
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Nc as well as the bearing caps of the three main bearings are | the casing, and Fig. З shows a number of such half rings ready for 
^. trs» for instant removal. To facilitate further the opening of | assembling on various-sized shafts and bodies. 

win totais. the top half of the casing has been arranged with two Another feature of the Willans-Parson turbine consists in the 
. ious avoiding the use of guide studs and allowing the turbine | special channel shrouding encircling the blades, which Messrs. 
e£ ул be placed in a suitable position for examination. In the | Willans & Robinson have the right to use under the patent of Mr. 
came 27 ine LI cw. Willan--Pareons turbine, it is possible for two | H. Е. Fullager. This shrouding 15 fixed on the half ring of blades 
mens телле the main bearing caps and to open up the turbine before asseinbly on the shaft, or in the casing, and has several points 


Рив. 2. Fie, 4. 


of merit. It adds materially to the mechanical strength of the 
blades themselves and removes any danger of the blades stripping 
E» a rearras:gernent of the balancing passages it has been found | should the rotor come into contact with the casing, or the blading 
gemma , scon«en the length of the ordinary parallel-flow turbine on the casing come into contact with the revolving shaft. Further, 
eun rat. and. further, owing to the adoption of Fullager's patent | the action of the channel shrouding, under working conditions, 
en of balancing, the large balance piston at the high-pressure | minimises the loss due to leakage over the revolving or fixed rows 
4233 A the turbine may be dispensed with, and its place taken by of blades, and by this means a considerable gain in the steam 
q^ A omsiderably economy is effected. 
fler dimensions at , A view of the shroud- 
ine kx - pressure end. | а 4 ing round the blades 
In practice, this is shown in Fig. 4. 
IRTIR of arranging Special attention 
tne balancing pistons has been paid to the 
perinits the adoption question of governor 
of a more svininetri- gear with a view of 
cal form. and in this making it as simple 


= k 3 

way many of the TENER |: D jg B e and as reliable as 

troubles brought Ic 4 iE тай: -— ore) possible. By dispens- 
PEL „ > - ic 


for r ип Jess than an hour. A view of a turbine opened up 
. aer wil be found in Fig. 1. 


about by unequal ex- ing with some of the 
pansion of the dif. intermediate gears 
ferent parts are hitherto used on 
avoided. governors controlling 

An improved me- steam turbines 1t has 
thod of attaching the been found possible 
blades to the rotor and to climinate many of 
casing is employed in 
the Willans Parsons 
turbine, by means of 
which extraordinary 
stiffness and rigidity 
is given to the blade 
rings when they have 
been fitted into their 
respective body or 
shaft grooves. In the 
ordinary turbine of 
this type each blade 


the undesirable fea. 
tures and to obtain 
results in the direc- 
tion of close govern- 
ing which it is be- 
leved surpass any- 
thing hitherto ob- 
tained. All the 
turbines are fitted 
with by-pass valves 
which automatically 
open when the maxi- 


is fixed separately mum economical out- 
into the rotor and - put of the turbine is 
casing by means of Fig. 3, - TURBINF8 IN COURSE or ERECTION. exceeded, and by 
its own caulkin means of these by- 


obtained up to the full 


ү In the Willans Parsons steam turbine, as will be seen from pass valves any required overload can be my of the turbine being 


в oo исе та one complete ring are built up on two half- | capacity of the generator, the steam econo 
E Ris 5 Sid had 55 necessary grooves for receiving the | of course reduced. | Willans & Robinson have 24,250 kw. 
5 ie у jeans о automatic machinery. These com- At the present time Messrs. Willans letion the стей; 
р и пиа of blades are then caulked into the shaft or the casing. | of this type of turbine at work, or nearing comp ate г 
d qui s ud à 'æ drawn to the fact that the cutting and assembling | at the present time being of 750 kw. normal capacity "bo аса 
ee Age 7 ^r „ of specially-designed automatic machinery ' of 5,000kw. normal capacity. Among others may the G = 
erts “eck 0 whole of the blade angles and openings on which | the following :—Two 3,000 kw. and one 1,500 kw. for the lasgo 


eft ars depends are mathematically correct. Fig. 2 shows | corporation; two 1,000 kw. for the Bristol corporation; one 3,000 kw. 


‚ЙЯ ter: hu ringe complete for assem ling on the shaft and in ' for the Metropolitan Electric Supply Co., London. 
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ON TRACK BONDING.* 


BY C. W. RICKER. 


In the earliest days of electric railway work with crude apparatus 
and light loads, imk resistance was neglected. As the need bocae 
evident, auxiliary return wires were run and connected to the rails 
at frequent intervals, but of a size which now seems absurdly small. 
Joint bonds were first of small iron wire like railroad signal system 
bonds, then pieces of copper wire with the ends riveted in holes in 
the rail-web, then pieces of trolley wire with channel-pins and so 
on, until specially-designed terminals were developed. About eight or 
ten years ago, the real usefulness of high track conductance began 
to be understood. The work of Mr. F. H. Farnham regarding the 
се of buried metals called attention strongly to the return- 
circuit losses in what was then a well-equipped electric railway 
system. Since then the progress has been along the general direc- 
tion of utilising the track: metal to best advantage for the return 
circuit; and except in the case of rather complex city networks 
and single lines fed from a power-plant unfavourably situated, this 
course has proved more economical than the installation of copper 
return cables. In the special case of elevated railways using steel 
structures, the metal of the latter has been used to excellent advan- 
tage, TAD this presents some peculiar problems in bonding, and a 
serious risk of electrolysis of anchor bolts. With the prospective use of 
alternating currents and the six to sevenfold increase of apparent track 
resistance, an increased use of copper may become necessary ; but 
with all direct-current operation the engineering problem is to use the 
rails to best advantage, and this is largely a matter of the selection 
and installation of track bonds. The first condition to determine 
the character of the bonding is the rail joint, which in turn is deter- 
mined by the road-bed. Track joints are of two general types, rigid 
and flexible. The first is applicable only to track laid on continuous 
rock or concrete foundation, with the rails buried in hard pavement, 
and includes electrically-welded, cast-welded aud riveted joints. 
Electrically-welded joints require no secondary electrical connection, 
but their availability is limited and they have not attained great use. 
Cast-welded joints are widely used in large cities, and unless the 
current-density is high need no additional Той. Riveted joints, 
used somewhat abroad, are similar to cast-welded. The majority of 
all track, including all not buried in pavement, must have flexible 
jointe of either bolted or wedge types, and the electrical conductivity 
must depend upon bonds installed for that sole purpose, that of the 
rail joint itself being slight. 

The ordinary process of selection has developed a form of bond 
made of annealed copper and consisting of a flexible stranded or 
laminated shank about 8 in. to 12 in. long, welded to solid terminals 
of considerable mass, which are attached to the rail. web under the 
joint plates or less frequently under the base of the rail. Acces- 
sibility for inspection and repair, however, is almost wholly sacrificed 
and the importance of good work in manufacture and application is 
thereby greatly increased. Perhaps the most satisfactory inspection 
of the workmanship is made by sectioning the terminals in various 
planes, polishing the cut surfaces with a smooth file, emery and 
crocus, to remove all burrs, and then etching with a mixture of 
strong sulphuric and nitric acids, when the defective welds will show 
as fine black lines, and the actual welds and the form of the various 
component parts of the bond at that surface can be traced by the 
different colours of the metal after etching. 

Discussion of the ratio of contact area to cross-section of bond 
has not lead to the adoption of any standard. Practice seems to be 
to get as large contact area as convenient and make the best of that. 
The ratio increased as the size of bonds increased, till with No. 0000 
short bonds with 0:875 in. cylindrical terminals it became about 
9:88, while with 500,000 cir. mils bonds of later design it is only 4:5. 
The smaller ratio seems ample to secure a negligible contact resis- 
tance, if the contact is only close enough. Unfortunately, the full 
possible contact area is seldom realised, because of rough or dirty 
surfaces and insufficient compression or soldering. 

The failure of a bond is that condition in which the resistance of 
the joint made by the seme is seriously increased, which may occur 
without interruption of the continuity of the bond itself. The 
general cases are (1) breakage of bonds, (2) disintegration of the 
bonds, (8) impairment of contacts. 

Breakage may occur because of defects in manufacture, as in 
copper bonds with welded terminals the strands may be weakened 
by overheating where they enter the terminal, and a slight but con- 
tinuous motion of the joint will cause them to break, one by one, at 
this place. Long-continued jar and repeated flexures will produce 
fatigue in the metal (the Bauschinger effect in steel). Such break- 
age in the case of either welded or solid bonds is, of course, most 
frequent where the flexure of the bond due to rail movements is too 
great for its flexibility, which means ill-selected bonds or badly- 
kept track. 

The surfaces at the imperfect welds in composite bonds corrode, 


* Abstract ofa Paper read before the American Institute of Electrical 
Engineers, 


increasing the resistance greatly and loosening and weakening the 
bonds so that they ma bo pulled apart. Tin amalgam used at 
contacts or in masses hardens and shrinks, losing flexibility and 
contact with the bonded surfaces. In the case of amalgam plugs 
enclosed in cork boxes, the cork sometimes breaks allowing the 
soft amalgam to run out. 

By far the most important cause of impaired contact is oxidation. 
This is greatly facilitated by the presence of moisture, so that the 
slightest crevice into which moisture may penetrate and lodge is 
dangerous. Amalgamated steel surfaces are not durable and soon 
rust in track exposed to dampness. Expanded or compressed 
terminal bonds, which have not been properly applied, may be 
loosened by the movement of the rail, and well-soldered bonds may 
be loosened or torn off by the same means if they are too rigid. 

The importance of clean and tight contact between bond and rail 
cannot be insisted upon too strongly, both for immediate effect upon 
track conductivity and for its still greater effect upon deterioration, 
yet the importance ot this is not generally enough understood. The 
apparatus most commonly used for applying bonds throws light 
upon this. In two recent jobs using compressed terminal bonds, 
the screw presses for applying which were got from large and highly- 
reputable makers, and were selected for the bonds used, the writer 
was able to get reasonably good contact only by overworking the 

resses to such an extent that two presses were always being repaired 
or each one on the work. A press wouldseldom do 200terminals with. 
out breaking down. The makers of the presses said merely that the 
presses were used too hard. The resistance at the terminal of a bond 
depends upon the area and intimacy of the actual contact; with 
good bonds of ordinary design this may be made negligible if proper 
care is taken. The writer has еа many compressed terminals, 
some applied with ordinary care, some with greater care, and usually 
& considerable part of the copper surface, sometimes more than 
one half, shows plainly that it as never touched the steel. Ina 
short time that part of the contact surface becomes oxidised and 1s of 
little further use. A film of oil, such as is left in holes in which oil 
is used to lubricate the drills, decreases the conductivity seriousl 
and increases the deterioration. Such holes show in time a blac 
deposit from the decomposed oil, and ultimately rust. Rough 
surfaces require greater pressure to get good contact and allow more 
crevices into which moisture may penetrate with resulting corrosion. 

The following data illustrating the foregoing may be of interest. 
A track laid with 871b. 60 ft. girder: rails on concrete base, in 
unusually substantial manner, with joints driven tight and made as 
rigid as possible, was bonded with two 0000 bonds with 0°875 in. 
terminals expanded with a steel drift left in the hole. On account 
of the rigidity of the joints the bonds were very short, of horse-shoe 
type 4in. and 2:5 in. between terminals. Bond holes were punched 
at the mill and reamed bright with taper reamers just before apply- 
ing the bonds, which were set with the shank at the small ends of 
the taper holes. Measurements of 15 joints by comparison of fall 
of pressure through the joint with that in 10 ft. of rail, made with a 
milli-voltmeter, showed the mean joint resistance equal to that of 
1 ft. of rail. The same joints measured in the same manner with 
the same instruments one year later showed no perceptible increase 
in resistance. A double track railway laid with 601b. T rails, rock 
ballasted and maintained unusually well for an electric railway, 
was bonded with masses of tin amalgam enclosed in washers of 
treated cork, pinched between the rail-web and joint-plates. After 
the road had been in operation about 44 years and parts of it one 
and two years less, measurements were made upon joints in the 
various sections by the same method as the preceding test. 


; . o j А 
No. of | Years in | _ Мем resistance о joints, | Res, too high to 
joints. | service. No. measured. | Equiv. ft. of rail. , 500 ft. of rail). 
18 25 | 17 | 8-4 1 


About 40 joints of various ages were opened for inspection and 
in none of them were the amalgamated surfaces unimpaired, while 
the older joints were nearly or completely rusted over. The amal- 
gam masses were (with one exception) either dry and crumbly or 
hard and brittle. The cork washers were generally intact, though 
a few were broken. 

In a single track interurban electric railway laid with 70 lb. 
T rails on private right of way, the joints were each bonded with 
one 0000 copper bond 10in. long with 0°875 in. welded terminals. 
In the earlier part of the work. the bond holes were drilled with oil 
lubrication, and the bond terminals were upset with a screw com- 
pressor by one man using а wrench about 36in. long. To estimate 
the improvement possible, the resistance of 688 ft. of one rail con- 
taining 20 joints was determined in the condition described, then 
the bond terminals were thoroughly compressed with a similar com- 
pressor using а wrench about 66in. long with a heavy man on the 
end applying the pressure slowly and steadily. Then a similar 
section of one rail 425 ft. long containing 14 joints was drilled with 
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soda-water lubrication, the holes carefully wiped and the bonds com- 
pressed thoroughly as &bove. "The sections of rail when measured 
were disconnected at both ends and the ballast scraped clear. The 
readings were taken at night in dry weather and very nearly uniform 
temperature. Pressure readings were taken with a low-reading 
voltmeter. Only switchboard ammeters were available for current 
measurements, but they were new, and three were connected in 
series and the mean readings used. They checked very closely and 
were reliable enough for comparative measurements. 


ft. rail. inc. res. 
Drilling with water, bonds well compressed .. 1:29x10 5 .... 0 
il 5 . . 147x10 ^ .... 14 
. . 19610 .... 33 
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THE “AUTOPYROPHONE” AUTOMATIC FIRE ALARM. 


We have received from the British Fire Prevention Committee a 
copy of its official report on the Autopyrophone system of auto- 
matic fire alarm. 

The different parts of this fire detector system are:— The detectors, 
the fire switches, the primary circuit, the indicator board, the various 
bells, the secondary circuit, the battery. Fig. 1 shows the diagram 
of connections for one detector, and Fig. 2 shows a fire detector 
drawn half size. One of these detectors is placed directly under the 


Barty 
Fre. 1.—DuGcram or CONNECTIONS FOR OnE DETECTOR. 


ceiling in each room of the building to be protected, and is sufficient, 
it is said, to protect an area of 100 sq. yds. The detectors in each 
group are connected in series by means of a single wire leading to 
the indicator board, placed where the signals are to be given. 

For the detection of a fire in a room the device marked A, in 
Figs. 1 and 2, is employed. This consists of a U-shaped sealed 
glass tube, about half full of mercury, above which there is a small 
quantity of a volatile liquid in both branches, leaving а space that 
contains vapour of the same liquid. Before sealing, nearly all the 
air is extracted from the tube. One of the branches is coated with 
a material, F, that has a certain low heat conductivity. A and B are 
mounted on & porcelain base (Fig. 2), and the resistance R is 
embedded in this, so that it cannot be tampered with. D in Fig. 2 
is a brass fender. Ifa fire breaks out, causing a large rise of tem- 
perature, the mercury in the tube U will fall, breaking the circuit 
at 3 (Fig. 1). If the temperature continues to rise the mercury 
keeps on falling, ultimately breaking the circuit at 4. The tube 13 
has a volatile liquid in one of its limbs only. If, instead of the fire 
breaking out suddenly, there is a slow rise of temperature, due to 
a smouldering fire, the mercury in B will commence moving when a 
certain temperature has been attained, first breaking the circuit at 5, 
and on the temperature still rising, afterwards at 6. The detector is 
connected to the indicator relay E through a battery. This relay, 
whose resistance is 50 per cent. higher than that of R, has two 
pivoted annatures, so constructed that on the current that flows 
through the system falling a certain percentage, the one armature 
will fall, while the other will still be kept in position. If the 


operated after D and T have both been in action. All wires in the 
secondary circuit are protected by tubing. 

In case of fire, the primary circuit will be broken either at 8 or 5 
giving a danger call. If help is at hand, so that the fire is subdued 
before spreading, nothing further happens, otherwise the circuit 
would soon afterwards be broken at 4 or 6, thus giving a fire call. 
If a wire breaks in the primary circuit, or if the circuit be inter- 
rupted by the “ fire" switch (12 in Fig. 1), the current through the 
relay immediately drops to zero, both armatures fall at once, and 
there will be a trouble call only. Similarly, if a fire detector gets 
broken a trouble call will be given. In the above one detector is 
shown connected to the indicator board, but any number of groups 
may be provided. Each group consists of any number of detectors 
wired in series; the different groups have a common return, and 
are connected in parallel, each to & relay on the indicator board. 
There is also a relay connected tə the battery which gives notice 
when the battery voltage has fallen so low that a renewal i8 necessary. 

The primary circuit consists of rubber-covered wires supported on 
cleats. The indicator board contains a relay for earth leakage. 

In their report on this system the British Fire Prevention Com- 
mittee state that seven tests were made altogether. Tests A!, A’, 
АЗ were made in a room on the first floor of the committee's offices 
at the testing station, the room measuring about 18 ft. 10 in. by 
17 ft. 6 in. and 11ft. high. "Three detectors, a, b, c, were installed 
under the ceiling over an east window, and each was connected to & 
separate relay on the indicator board on the south wall in the same 
room. Current at a pressure of about 8 volts was obtained from six 
dry cells in series. The temperature of the room was increased by 
using a set of 32 Bunsen gas stoves. 
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Ето. 2.-—FRONT AND Sipe Views or DETECTOR. 


Detector a, described as quick,” is designed for premises where 
there is no artificial heating, and is intended to act on a slow rate 
of increase of temperature of over an average of 0°55°C. per minute. 
Detector b, described as * medium," is designed for normal con- 
ditions, and is similarly intended to act on a moderate rate of 
increase of temperature of over an average of 3°3°C. per minute. 
Detector c, described as “slow,” is designed for special purposes, 
such as drying rooms, &c., and is intended to act on a rapid rate of 
increase of temperature of over an average of 6°7°C. per minute. 
The remarks above refer to the “ differential part of the detector. 

As regards the “ fixed " part, all three detectors were set to give 
the danger call at about 85°С., and the fire call at about 444 C. 
Temperature readings were taken at minute intervals. Thermo- 
meters with Centigrade readings were used, and upon verification 
were found to be 0:09°С. above the Kew standard. 

Tests Bi, Bz, B*.—Four detectors were installed near to each 
other on the centre of the west wall of a specially constructed 
hut close under the ceiling, each detector being connected to separate 
relays on the indicator board in the small committee rooin on the 
ground floor. This hut was built of stock brick and lime mortar. 
and measured 22 ft. 3 in. by 10 ft. internally, reduced by wood parti- 
tion to 20 ft. by 10 ft. The soffits of the joists of the ceiling over 
this hut were 9 ft. 6 in. above the floor. The two door openings on 
the west side were fitted with glazed doors. For each test the hut 
was fitted up to represent a factory pay-office, furnished with table, 
chairs, waste-paper basket, carpet, and office utensils, and in tests B 
and B? a lighted mineral oil lamp was placed on the table; this was 


current falls still further, the second armature will also fall. The; broken for test ВЗ. Three single differential detectors d, e, f, and a 


secondary circuit consists of one part with a ‘‘danger ” signal, marked 
D; another part with a “trouble” signal, marked Т; and a third part 
with a “fire” signal, marked F. The fire signal will only be 


single fixed detector g, were used for the first two teste. For the 
third test the double differential and fixed detectors, a, b, c, used 
in tests Al, Az, A7, were again used, and in addition a single fixed 
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detector g*, similar to the “ fixed " part of a, b, c, and arranged to 
give a danger call at about 54°4°C., and a fire call at about 65°5°C. 


Test C.— The committee’s rooms comprise two rooms connected 
by a large opening, the larger measuring 24 ft. by 17 ft. 6 in., and 
the er 19 ft. by 17 ft. ŝin., the height of both being 11 fl. 11 in. 
Four detectors—h, j, k and l—were installed under the ceiling in 
the two committee rooms, and each was connected to & separate 
relay on the indicator board in the small committee room. four 
detectors consisted of a differential and а fixed part, and were 
of the “ normal " type as regards sensitiveness as detector b in tests 
Al, АЗ, АЗ and B-. 

The chief results of the tests are as follows :— 

Test A!. —Temperature of room at commencement, 12°2°C. Теш. 
perature increased at a rate not exceeding 0°5°C. per minute by 
the lighting of gas stoves. The detectors gave the danger and fire 
signals on the indicator as follows :— 


Time elapsed after commencement of test and temp. | Minutes 


MS. at which the different signals were given, elapsed 
: i tween 
ке d Danger signal Fire signal. danger 
а= J шш ы nd ш шер ü 
detector. Minutes. | Temperature. | Minutes. | Temperature. signals. 
a 100 | 866°C. 120 44°4°C, 14 
b 98 3330. 12⁰ 44: 4*C. 22 
с | 100 | 866C. 119 48-8°C. 18 
Test A?.— Temperature of room at commencement, 8:8°С. Tem- 


perature incre at the rate of about 2:2^C by the lighting of gas 
stoves. The detectors a, b, c gave danger and fire signals on the 
indicator as follows :— 


Time elapsed after commencement of test and temp. | Minutes 


Double at which the different signals were given. ‚ elapsed 
FFF — detween 
bs Are Danger signal. | Fire signal. danger 
detector | с —-| and fire 
Minutes. Temperature. Minutes. | Temperature. | gignals. 

a з 188°, | 22 529C. 19 

b 13 — 4290. | 21 51-6°C. 8 

c 14 44.4% 620 51.1 C. 6 


Test АЗ. Temperature of room at commencement, 118 C. Tem- 
perature increased at the rate of about 6'1*C. per minute. The 
detectors gave danger and fire signals on the indicators as follows: — 


Time elapsed after commencement of test and temp. | Minutes 
elapsed 


M at which the different signals were given. 
key — — — — ——- | between 
ru 5 Danger signal. Fire signal. danger 
s r. Minutes. | Temperature. | Minutes. | Temperature. signals. 
a 1 15°0°С. 4 83:8'C. 8 
b 3 28:3°C. 13 51`6°С. 10 
с 6 41`1°С. 12 50°5°C. 6 


|. = 


Test Bi.— Temperature of hut when the fire was started, 10°С. 
Danger and fire si were given by the several detectors at the 
following times and temperatures :— 


Time elapsed after commencement of test and temp. | Seconds 


Р 1 0 at which the different signals were given. эте 
oun k tween 
tial” and Danger signal. Fire signal. er 
хват mt y ae Л рсы. and fire 
detector. | Seconds. | Temperature. Seconds. | Temperature. | signals, 
Я 90 43-8°С. | No fire | Mee temp. | 
j 105 4»go, |) 92А. | 4вз°с. ) 
d 80 40°5°C, 120 | 


4440. | 40 


peratures :— 


Time elapsed after commencement of test and temp. Seconds 


* 1 | at which the different signals were given. elapsed 
tial“ and D aenal роте 5 
4 fixed ” anger signal. ire signal. danger 
detector. FFF ais ~- “| and fire 
Seconds. Temperature. Seconds, | Temperature. signals. 

e 73 47:2°C 120 54°4°C, 47 

Max. temp. 
155 60-0°C No fire |! reached, - 
апа. || 700°C. | | 
d 85 55°5°C 130 60-0°С. 45 
f 70 544°C. 92 ‚ 572°C. 22 


Test B*.— Temperature of hut at commencement of test 15°5°C. 
Danger and fire signals were given in the following times and 
temperatures :— 


Time elapsed after commencement of test and temp.| Seconds 
at which the different signals were given. elapsed 


between 
Detector. Danger Signal. Fire Signal. danger 
| — — | and fire 
| Seconds, Temperature. | Seconds. | Temperature. | signals. 
b 86 59-7°С. 180 65-6°С. 44 
gr | 100 57.2 C. 140 66:1°C. 40 
c 80 51-6°С. 100 59-4°С. 20 
a 98 555'C. | 120 68-8°C. 27 


Tests C.—A fall of voltage in the batteries caused by placing in 
series with them a resistance equal to 45 ohms, operated the 
battery trouble indicator. On breaking the circuit by a switch, the 
trouble indicators fell; connecting the primary circuit to earth 
caused the “ earth indicator to fall. A test as to a short in the 
primary closed circuit caused the battery trouble indicator to fall 
after a lapse of about 40 minutes. 
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NITRIC ACID IN INSULATION OF HIGH-TENSION 
ALTERNATOR COILS. 


It will be remembered that in The Electrician of January 27th, 
p. 578, Mr. J. S. Highfield contributed an article on ** The Insulation 
of Armature or other Coils for High-tension Apparatus," in which 
he referred to the formation of nitric acid on armature conductors. 
Mr. Charles E. Farrington, in an article in the Klectrical World of 
New York, comments on Mr. Highfield's deductions, as follows: 
Mr. Highfield ascribes the breakdown of a 10,000-volt alternator to 
the formation of nitric acid in the micanite tubes used as insula- 
tors. Expressed symbolically, he suggests that air (21 parts O and 
78 parts N) breaks up into O, (ozone 1s always produced by brush 
or obscure discharges), and produces nitric acid (HNO) in some 
undescribed way at the same time. Obviously, the atmosphere 
must be the source of the nitrogen on which Mr. Highfield's theory 
is based. Hydrogen also must be present. Now, it is obvious 
that any gas produced in or about a generator is instantly blown 
away by the strong air currents created by a “well ventilated 
machine." The heat of the operating coil would not harbour H 
in the shape of atmospheric vapour, and the high в of the 
rotating parts would quickly expel such moisture. ith ozone 
and nitrogen driven away as rapidly as they are liberated, with 
hydrogen eliminated by heat and mechanical action, it can readily 
be seen that the theory which has been proposed is devoid of sup- 
porting facts. It is wholly unlikely that the brush discharge forma- 
tion of ozone is accompanied by any atmospheric action other than 
& quick readjustment of the oxygen and nitrogen atoms when they 
are once freed from the electrical influences. 

The chief point of interest in the article mentioned above is that it 
affirms “ good workmanship,” and then explains the resulting trouble 
by a theory which is based upon nothing more than the old schoolroom 
test of mixing N and O in a tube containing a little H,O and subject- 
ing it to an electric spark to get a drop or two of nitric acid. The con- 
ditions, however, are here quite different from those found in an 
alternator. It would be of great interest to know just what were the 


.tests which led to the decision that the acid was HNO,, and the green 


deposit Cu(NO,X, instead of a complex mass of salts of copper 
resulting from the action of several organic acids. A little study 
would have shown that the ‘‘ micanite " tube was composed of mica, 
cemented together with a varnish. It would probably have been 
assumed that the mica was not a source of trouble (although it is 
worthy of suspicion so profound that there is not space in this 
article to touch upon it). Attention being directed, therefore, to 
the cement or “binder” with which the mica was held in the 
shape of a tube, it would have been found that this varnish com- 
prised from 5 to 10 per cent. of the actual tube wall Easy 
would be the steps to prove that this binder consisted of shellac 
or an equally acid varnish. Let it be understood that no varnish 
has ever been made commercially that is not composed almost 
wholly of complex groups of various acids. These acids are nearly 
all vegetable in their origin, and are equally as hungry for metallic 
atoms as are their inorganic brethren. No better or more neutral 
varnish has been found for cementing mica than properly handled 
shellac. Claims to the contrary by varnish vendors rest merely 
upon producing a slight saponification, such that the presence 
of the alkali wi!l nullify the ordinary acidimetrie tests. Mica 
can be put together with neutral material, but the labour cost 
of so doing is beyond the ideas of any sales department, and the 
pe demand for such a cementing material is so slight as to 
e unworthy of commercial attention. Shellac consists of from 14 
to 17 separate and distinct acids (according to different analyses) 
among which may be mentioned acetic, stearic, palmitic, oleic 


— . — 


е. * t 


216 THE ELECTRICIAN, MAY 26, 1905. 


silicic, lacainie, azelaic, margaric, pinic and abietic. (This fairly 
describes the acid value of any varnish ever made.) ` 

To solve this problem їп a simple manner, let us consider the 
probable action due to the presence, not of all that mass of acids. 
but of the acetic acid alone. The copper (and its outside film of 
oxide) and the acetic acid may approximately be represented bv the 
formula 6CuO+12HC,H,O,=6Cu(C,H,0,),+6H,O. The con- 
ductivity of the copper rendered volatile during this reaction is too 
well known for discussion here. It is easy to understand. therefore. 
why zero resistance replaces 4 to 1 insulation in material which isso 
saturated with volatile copper as to have its traces vi=ù.e to the 
naked eye. Having thus established the presence of a la- ge quantity 
of acid as a part of the “workmanship that was as i сос]а be 
desired,” it is fitting to bring forward the 1. . 2 zrassailable 
facts :—No chemical tests were or coz}: be rie wzi world give 
any light whatever on the substan» . Mr. Egi found, 

since any test made could be safely zcreser-e4 ш r- almost 
any particular acid theory whaz-sr. iere зеш sc macy obscure 
acids and their sali prese. Sciar mermon Ales place in 
buih-up mica used between som Lr egner. wui e insula 
поп drops from 15.00) vias = z: 2.4*--ins  isrupuve! after 
taking tbe сопы apart sever. іа aer. ani to practically 
тето a ide UME When io! Bi dese ^ed еп ansesA breakdown. 

Aeid corrosion takes pisce — rc cei teu acd armature coils 

witch are iring прос r- mems where neither О, nor 
HNO, are beng R x] 1. олш s reeded to produce this 
Phenomenon i K set e ^ anf - точадчіеї the acids which 
п:аде ср ite Fumes and Doe rors wie AL Tarcishes must be made. 
The ecrrO& - arose É ne cap maily be ascertained by 
rnémeuring it rem 17 Ds 1051 fre and after baking, when 
Lot crm, ui e Ir ae wre de shown by increased 
Геке ‘É сий Is chm wit 5e observed when there is 
used a tarmar emperi? * лишет ^ by alkalies. Competent 
Amr MODE nuit pes шип iie пиш гу of an insulating com- 
pound. Wher ve tie wr s wet n a coil and saturated by 
ташы! п wii emai зя sen ross оу the acids. 

ln Zn Eerma H 1 вптагт Зсі Mr. Meyer shows that there 
ean bc һай mus жиг nera :npounds which obviate the trouble, 
and br abe somes -ius ald the detrimental effects of nitric 
acid produt ут 1 üsenarges she mica tubes were discarded,” 
в mos ебеетгт+ way if fimocsing of varnish acids which caused the 
mouwe. WM- Wesers sid iling of a moisture-denuded coil is in 
aori Wit tet practice Segun by the writer 18 years ago. The 
u n É = н gen improved when the compound used con- 
mst Geyer: st =o onde ‘dry red paint) forming а putty with 
а Saale iui laing compound. It is worthy of note that 
aska ттс ds will not give good results. All of them will become 
gnlyered oy teat and vibration. No “glaze of oxidised oil " can 
ac^ ab & Permanent seal to the fibres of any tape, as partially oxidised 
cus are ennstantiy changing their structure by further oxidation. 
Chermeal changes are as undesirable in electrical structures. For 

machines it is suggested that less search be made for 
moisture and oil proof compounds, and more care be exercised in 
the selection of insulating materials whose chemical properties will 
give a reasonable margin of permanent safety instead of attempting 
to obtain high initial resistance the acid composition of which may 
cause its breakdown at any moment. | 

Herr Büchi in The Electrician of February 17th, enters the dis- 
cussion, di ing with Mr. Highfield because in some continental 
installations the “ nitric acid" trouble had not become apparent. 
Favourable locations keep many an electrical machine running when 
no chemist could expect it to run ten minutes, The author has 
operated a 5 н.р. motor for a year with no insulation other than 
well-baked flour paste. Until adverse conditions arise, almost any 
non-hydroscopic material will serve as insulation. The best practice 
should call for the strictest elimination of any suspicious material, 
and no reliance should be placed upon good luck records. Shop 
practice should cover not one but every climate in the world, and 
every condition of service from the power station in the Alps to the 
motor in a coal mine. No builder knows from whence his next 
contract is coming. 

Herr Büchi refers to the use of inferior she!'a» which has not 
been free from acid" No shellac ever existed wlish was free from 
acid, and none ever will exist. Shellac has been frequently used 
where the baking was so prompt and thorough that the unsatisfied 
acids were rebonded by the heat, and their corrosive energy was 
lel la and distilled out of the coil before it had a chance to 
work upon the wire. Such a coil will do its work until some slight 
chemical change occurs, and the acids become active, when a break- 
down will result. There has never been produced a shellac that was 
either air-proof or water-proof. Shellac contains water whenever 
it has a chance. It is slightly soluble in water, and is so brittle that 
ite films are quickly seamed with innumerable cracks by the expan- 
sion and contraction of working coils. Shellac has no power of 
rehealing the cracks so formed. Its melting point is too high. In 
constructing electrical machinery, the object should be to get real 
insulation instead of high" insulation, and shellac is not suited 


for this purpose. 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society on Friday last, Dr. C. Chree, 
F.R.S., Vice-President, in the Chair, Prof. Н. L. CALLENDAR read 
a Paper on 


* A Bolometer for the Absolute Measurement of Radiation " 


It is now generally agreed that the electric compensation method, 
in which the heat received by radiation on a metallic strip is deter- 
mined by measuring the electric current required to produce the 
same rise of temperature in the strip, is the most satisfactory and 
accurate method for absolute measurement. Two methods have 
been used for this purpose: (1) the thermo-electric method of 
Angstróm, in which the equality of temperature between the strip 
exposed to radiation and that heated by the current is determined by 
means of a copper constantan couple, the two junctions of which are 
attached to the backs of the two strips with silk paper and shellac ; 
(2) the bolometric method of Kurlbaum, in which the rise of tempera- 
ture produced by the radiation or by the electric current is measured 
by the increase of resistance of the metallic strip itself. In applying 
the first method it is necessary to use a sensitive galvanometer for 
the thermo couple, and an accurate milliammeter for the current It 
is also necessary to make measurements with the strips interchanged, 
as it is impossible to secure exact equality of resistance of the strips, 
and exact equality of thermal contact for the junctions which are 
insulated from the strips by paper and shellac. The advantages of 
the second method, which has not hitherto been applied to the extent 
which it merits, are (1) that the strip is also the thermometer, and can 
therefore be made much thinner and quicker in action as no paper 
insulation is required. (2) That the power available is much greater, 
so that the same portable milliammeter which serves for measuring 
the current may also be used for the resistance balance in place of 
а sensitive galvanometer. (3) That the actual resistance of the 
strip may readily be verified at the time without special addi- 
tional apparatus. (4! That uniformity of resistance of the strip is 
less important than in the thermo-electric method, in which the 
mean resistance of the strip is not necessarily the same as the resis- 
tance at the central point where the temperature is taken by the 
couples. (5) That the area exposed to radiation may be more 
accurately measured. In the practical application of the bolometric 
method for the absolute measurements of solar radiation, the author 
has introduced certain modifications suggested by experience in 
platinum thermometry, with the object of securing (1) temperature 
compensation, so that the zero remains constant in spite of changes 
in the surrounding temperature; (2) conduction compensation, 
so that loss of heat by conduction at the ends of the strips may 
not affect the readings; (8) Accurate measurement of the area of 
radiation absorbed.—(1) In order tosecure accurate temperaturecom- 
pensation during the observations of radiation when changes of tem- 
perature of £he instrument are -sometimes unavoidable, especially 
with powerful sources of radiation, in spite of the water-jacket in 
which the instrument is enclosed, the bolometer is balanced against 


'a balancing resistance constructed of the same platinum, enclosed 


in the water-jacket, but protected from the radiation. (2) To secure 
conduction compensation, this balancing resistance 18 made in two 
parts, one (a) precisely similar to the bolometer itself, but with 
strips 1 cm. long instead of З em., so that the ends of the strips are 
subject to the same conduction losses as those of the bolometer 
when heated by the electric current, the change of resistance 
measured being that of the central 2cm. only of the strips, which 
length is uniformly heated. The other part (b) of the balancing 
resistance is replaced by a resistance of manganin when the actual 
temperature of the bolometer or the heating effect of the current 1s 
measured. (3) To secure accurate megsurement of the area of 
radiation absorbed, this area is determined by an aperture in the 
cover of the water-jacket having & width of 2 cm. coinciding with 
the central portions of the bolometer-strips. The strips are arranged 
with a small overlap, so that all the radiation entering this area falls 
on the strips. The necessity of accurate measurement of either the 
length or the width of the strips themselves is thereby avoided. 
With these modifications the bolometric method appears equal in 
convenience, and probably superior in accuracy to the thermo- 
electric. Owing also to the great increase in power available, the 
absolute measuring bolometer can be directly used with one of the 
author's relf-recording instruments for solar radiation. Comparisons 
have been made between the bolometer, in which the platinum strips 
are directly exposed to radiation, and one of the author's ordinary: 
sunshine receivers enclosed in a glass bulb, in order to determine the 
effect, if any, of the glass bulb in selective absorption. The values 
of the reduction constant obtained for the glass receiver showed no 
certain variation over a wide range of quality of radiation, from sun- 
shine or arc light down to a dull red heat. This result is probably 
to be attributed to a self-compensating action of the glass bulb, whic 
radiates to the enclosed coils precisely those rays which it absorbs. 
Mr. CAMPBELL pointed out that with regard to the comparison made 
by Prof. Callendar between the open and the glass-covered bolometers, it 
should be noticed that the radiation used in the experiment had already 
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passed through the glass of the globe surrounding the glowing fllament. 
This would filter out some part of the radiation, possibly in such a way 
as to make the two instruments agree more closely than they otberwise 
would. 

Mr. PRETTY suggested that bolometers such as the author describes 
might be used for testing the watts given out by incandescent lamps. 

Prof. AYRTON wished to draw special attention to the effect to which 
Mr. Campbell had alluded, namely, the fact that the radiation used by the 
author bad already been filtered by passing through glass before it 
reached the glass-enclosed bolometer. 

Dr. CHREE enquired whether the Angstrom instrument was sffected 
by lag and to what extent. 

Prof. CALLENDAR said that in his experience the Angstróm instru. 
ment took nearly one minute to reach within } per cent. of its steady 
reading. He bad made comparisons with the naked arc as well as with 
the enclosed incandescent source, and found the results did not differ 
materially. The glass-enclosed receiver also gave consistent values of 
the reduction constant when compared with the Angstróm instrument or 
the bolometer, which were not screened by glass. 


Mr. W. H. PRICE read a Paper on the 


“ Results of Bxperiments carried out at Orompton's Works at 
Chelmsford, by Mr. O. H. Wright, on the Possibility of using 
the Hesistance of à Conductor heated by an Alternating 
Electric Current as a Measure of the Current." 


An alternating current was passed through a thin conductor 
in series with a standard resistance, and a small direct current from 
а storage battery superposed on the system. The mean differences 
of potential at the terminals enabled him to compare the resistances 
on a potentiometer. The presence of any considerable body of air 
near the heated conductor was found to affect the results through 
the irregular currents of air produced, while the neighbourhood of 
solid matter caused the permanent condition to be reached only 
slowly in consequence of its heat capacity. To obtain uniform results 
so that the resistance of the conductor corresponded consistently and 
promptly to the current passing, it was found necessary to enclose 
the conductor in a relatively large vessel exhausted of air. Nearly 
consistent results were then obtained, affected, however, to some 
extent by the changes in the vacuum by the liberation of gas occluded 
in the conductor. At moderately good degrces of exhaustion the 
resistance of the conductor for a given current varies rapidly with 
the quantity of gas that remains, and it was suggeste that this 
might form the basis of a vacuum gauge. The results of experi- 
ments on carbon incandescent lamps and on platinum, foil ligaments 
in exhausted bülbs were shown in diagrams, giving the effects of 
different air temperatures and of the degrees of exhaustion. The 
author supposed that such conductors enclosed in large glass bulbs, 
highly exhausted when the conductors are incandescent, would form 
useful gauges for electric currents. They would be perfectly port- 
able, not easily liable to damage, capable of highly accurate and 
permanent calibration, and of course very inexpensive. They could 
be made of exceedingly small inductance and capacity, and their 
values would be independent of periodicity and wave-form. Their 
employment would correspond in precision and sensitiveness to 
other measurements of electrical resistance. The useful range of cur- 
rents measured by one such conductor might be of the order of 1 to 4. 

Prof. AYRTON pointed out that, at any rate for small alternating cur- 
rents, a suitably wound instrument of the Kelvin-balance type was quite 
sufficiently accurate. 

Mr. CAMPBELL asked was any compensation introduced for the tem- 
perature of the walls of the enclosure, or was the temperature merely 
read and a correction made for it ? 

The AUTHOR, in his reply, said that in all cases corrections were 
applied for the external temperature. 


A NEW AUTOMATIC POINT-SHIFTER. 


A Paper on a new automatic point-shifter, the joint invention of 
Messrs. Tierney and Malone, was read before the Dublin Local 
Section of the Institution of Electrical Engineers on May 11th by 
Mr. J. P. Tierney, Mr. Mark Ruddle (chairman of the section) in 
the chair. 

This point.shifter, which has been in operation on the Dublin 
United Tramways for some time, enables the car driver to set the 
points from his platform before passing over them. Before the 
introduction of this device, & point-shifter was employed which 
necessitated an electro magnet under each car. When the car 
approached the points the driver energised this magnet by closing 
a switch, and the magnet, in passing over a suitably-designed street 
box with a non-magnetic lid, caused a switch in the box to be closed. 
This had the effect of energising another solenoid which, in its 
turn, shifted the points by suitable mechanism. A point-shifter of 
this design was installed at the London Bridge-road junction of the 
Sandymount line on May 23, 1903, and worked satisfactorily until 
August 29th of the same year, when it was replaced by the improved 
construction which forms the subject of the present article. 


There are two ways of adapting the device to tramway systems : 
The points may either always be brought back to one and the same 
position, so that the driver has only to employ the automatic device 
when he wants to go in the direction for which the point is not 
set, or else the arrangement may be such that the points are always 
left in the position last used. In the first case the two street boxes 
employed are designed and arranged as shown in Fig. 1. They are 
of cast iron and each contains a stopped solenoid which can be lifted 
out of the box. С is the solenoid with its plunger P and a stop, S, 
which limits the movement of the plunger. A brass rod, B, is 
screwed to the iron plunger and passes through a hole bored into 
the stop S. The complete solenoid is fixed into an iron frame, 
bolted in halves, and this frame again is dropped into the box and 
rests on the projections K. T is the tongue which is shifted in the 
manner indicated. These boxes measure 14 in. x 12in. x 9 in. and 
constitute the only alteration to the permanent way. It might be 
mentioned that the plungers push and do not pull, this mode of 
action (comparable with the action of buffers on railway waggons) 
avoiding the necessity of having the moving parts strictly in line. 


Fra. 1. SECTION THROUGH AUTOMATIC POINT-SHIETER. 


It will be noticed that the tongue of a point can be replaced without 
interfering with the shifting mechanism in any way. One end of 
each coil is electrically connected by an insulated wire to a metal 
strip suspended from the overhead wire, and to which reference will 
be made later on, while the other end is earthed. The coil is 
hermetically sealed in а zinc case and placed in a cast-iron cup- 
shaped receptacle which encloses completely all parts and protects 
them from mechanical injury. As the plunger works through a 
gland it is seen that the chief parts of the device are waterproof. 
No resistance 18 placed in series with the coil, which is designed for 
500 volts. 

The only addition to the ordinary car equipment, consists of & 
special switch fixed conveniently close to the driver, and a metal 
contact piece attached to, but insulated from the trolley head as 
indicated in Figs. 2 and 8. An insulated wire is run down the 
trolley pole from this contact piece to one pole of the switch referred 
to, the other pole of which is connected to the lead which conveys 
the current from the trolley to the motors. By closing this special 


Fig. 2.—View or Tol I. EV Heap WITH 
SprEcIAL Contact Prece, 


STRIPS CONNECTED TO rr. 


switch, therefore, the driver can make the contact piece on the 
trolley head alive. The driver's switch is operated by a special handle 
which can only be removed when the switch is brought to the “ off" 
position. 

The addition to the overhead-line equipment comprises an ordinary 
ear with two hubs, the ear being soldered to the trolley wire about 
48 ft. in front of the point. Each of these hubs carries an insulated 
hanger, and to these is clamped a metal strip of a few feet in length 
running parallel to the trolley wire and at such a distance from it 
that a rubbing contact is made between the metal strip and contact 
piece on the trolley head when the car passes under the device. A 
wire is run across the road from the metal strip to a switch and 
fuse box on the nearest pole. Thence it passes down the pole and 
through suitable piping or troughing to one of the solenoids in the 
street boxes. A second strip, electrically connected to the other 
solenoid, is hung from the overhead wire directly over the point. 

On approaching a point which it is necessary to shift, tho driver 
closes the special switch on his platform, and when the car is about 
20 ft. from.the point the contact piece on the trolley head will rub 
against the suspended metal strip, allowing & current to flow from 
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the overhead wire down the pole to the switch, up the pole again to 
the contact piece, to the metal strip, through one of the solenoids and 
back through the rails. Thus the point is shifted, and after the car 
has just cleared the point the trolley passes under the second metal 
strip and the point is re-set in its original position. Ifthe driver does 
not want to move the point he leaves the switch in the off position. 

On the Dublin United Tramways the special switch has been dis- 

ensed with and the contact piece on the trolley head is not insu- 
ated. This simplification can be made under certain conditions. 
In Dublin there are electrically-operated points at the bottom and 
at the top of Dawson-street. The contact strips for operating the 
point at the bottom of this street are placed at the right-hand side 
of the line in the direction of travel, and the Terenure, Dartry and 
Clonskea cars are fitted with contacts at the right-hand side of the 
trolley heads, so that they shift this point for themselves and re-set 
it after they have gone through, leaving the point right for the 
Dalkey and Donnybrook cars. But the contact strip at the top of 
Dawson-street is set on the left-hand side of the trolley wire, and 
the Clonskea cars, being fitted with contact pieces at both sides of 
the trolley head, open this point for themselves and close it again 
after having gone through, leaving the points set right for the 
Terenure and Dartry cars. At first sight this simplified arrange- 
ment may appear limited in application, but in the case of the 
Dublin tramways, representing one of the largest networks in the 
United Kingdom, it was found that this simple arrangement could 
be used practically throughout the system. 

In the second method of operation the street equipment is the 
same as before, but the overhead device consists of two insulated 
metal strips, one on either side of the trolley wire, and the trolley 
head is also provided with two insulated contacts, one on the left, 
the other on the right-hand side. There are no contacts over or 
after the point, as, each car having perfect control for either route, it 
is not necessary for the point to be thrown back to its normal position. 

When the driver of the car approaches & point he wants to move 
he turns his switch handle to the right or left according to the direc- 
tion in which he wants to go. If he turns the switch to the right, 
for example, he will make the right-hand contact piece of the trolley 
head alive. When the trolley passes beneath the metal strips, a 
current will flow by way of the right-hand strip, and the point will 


` be set for the car to turn to the right. 


At night the inotormen experience difficulty in seeing whether the 
points are properly set or not. For this reason three signal lights are 
placed side by side on a pole from which they can be easily seen. 
The centre light is green and the outer lights are red. The arrange- 
ment is such that if the point is set, say, for the right-hand route, 
the left-hand red light and the green light on the pole are burning, 
and vice versa. 


These lights are controlled by a switch in one of the boxes, this 


switch being operated by the tongue of the point itself. If the point 
accidentally gets jammed midway in a neutral position all lights 
will be extinguished as a warning to the driver. 


The following is an abstract of the discussion which followed the 
reading of the Paper :— 

Mr. P. F. O'SULLIVAN (Dublin United Tramways Co.) said that Mr. 
Tierney's appliance appeared to him so far in advance of other point- 
shifters that he had no hesitation in recommending his Board to adopt 
it. Two-point-shifters had been put in operation in 1903, and since then 
a large number of others had been installed. 

Мг. W. TATLOW asked whether any trouble had been experienged 
owing to dirt jamming the points or getting into the mechanism. ‘The 
switch contacts for the signal lamps were, he noticed, exposed, and he 
would have expected them to give rise to leakage. 

Mr. J. Y. FLETCHER enquired with what material the solenoids were 
wound. He had experienced trouble with solenoids used for cutting in 
substitutional resistances in arc lamps through the wire oxydising at the 
point of entering and leaving the coil 

Mr. TIERNEY, in reply to the discussion, said that the current taken 
by the coil was about 1 ampere at 500 volts. In reply to Mr. Tatlow's 
question, he explained that the box containing the solenoid was in соп. 
nection with the street sewer, and no trouble whatever had been expe- 
rienced from dirt. The pull of the solenoid at n. in. was 13 tons, and 
this was sufficient to squeeze out any dirt. No trouble had occurred 
from leakage at the contact pieces of the signal.light switches, and 
during his 20 months’ experience the signal lights had never been lighted 
by leakage, as would have been the case had water entered the cases. 
The solenoid was iron-clad, but the cup-shaped cover described was for 
the purpose of enclosure. In reply to Mr. Fletcher, he said that the last 
few turns of the solenoid were wound with very heavy flexible cord. 


3 


Insulating Ballast on the North-Eastern Railway.—The 
North-Eastern Railway Company have re-ballasted their 
electrified linea in the Central Station, Newcastle, and for a 
couple of miles outside, with limestone ballast. The virtue of 
this ballast is that so long as it is clean and dry it is a fair 
insulator, and it is quite possible to touch the 500-volt live 
rail when standing on the ballast without receiving any shock. 


— 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Short Spark Discharges.—Both Paschen and Carr found that 
the product of the gas pressure and the maximum length of 
the spark discharge is a constant in all gases and at any P.D. 
The relation holds good down to a spark-length of 0:0003 cm., 
where, as Earhart and Hobbs have shown, there is an abrupt 
divergence, probably due to a change in the carrier of elec- 
tricity. If between O and 3 x 107* cm. there is no other abrupt 
change in the relation between spark potential and distance, 
it is probable that there is no other change in the carrier of the 
electric discharge. This matter has now been investigated by 
C. Kinsley, who found, by means of a specially designed 
apparatus, that there is no further change down to molecular 
distances. The apparatus was designed for extreme rigidity, 
the terminals being heavy truncated cones fitted into sleeves 
movable by differential screws. One terminal was plane and 
the other convex. The distances were measured by means of 
an interferometer in which multiple reflection was used. The 
smallest distance actually measured was 3 ди, but a smaller dis- 
tance, probably 0:2 pp, required only 0:2 volt for discharge. The 
surfaces cohered after each discharge, but this could be avoided 
by reducing the capacity. The potential gradient varied greatly 
from day to day, and with the state of the surfaces. The 
coherence behaves like a thin metallic bridge easily ruptured 
laterally, but which gradually forms a neck and breaks when 
stretched. 

LC. Kinstey, Philosophical Magazine, May, 1905.] 


Metallic Resistance ut High Frequencies.—A. Broca and Tur- 
chini have tested Kelvin’s formula for the alternate-current 
resistance of wires for frequencies of several million per second 
by means of simultaneous thermal and electrod ynamic measure- 
ments. They find that in non-magnetic metals like copper 
and platinum, the deviations from the calculated values are 
slight for frequencies well under a million, but they exceed the 
errors of observation and follow a perfectly definite law. The 
variable = — p 4/ 47сор, by which Lord Kelvin calculates the 
ratio of the resistances, gives values which are too high or too 
low according to the frequency. For «= 8, the formula holds 
strictly. In the case of iron, the formula fails entirely, the 
current intensity being of paramount influence. The heating 
is much less than that which would correspond to its ordinary 
permeability below saturation. The permeability to be inserted 
in the formula for ~ above, necessary to justify the values 
obtained, would be about 100. German silver also shows a dis- 
tinct effect of the current intensity. When the current increases 
from an effective strength of 1 ampere to 1:4 ampere, the 
resistance of a German silver wire 0:59 mm. thick diminishes 
9 per cent. 

[Broca and Tuncyrn1, Comptes Rendus, May 8, 1905.] 


Polarisation at a Metallic Anode.—S. R. Milner determines 
the polarisation at a silver anode immersed in a very dilute 
solution of silver nitrate in nitric acid, and compares the values 
obtained with those deduced from Nernst’s theory. Не finds 
an exceedingly close agreement both in this and in a mercury 
cell, but advances arguments to show that this agreement may 
be spurious, and that there may be a discrepancy amounting to 
10 per cent. But he takes the general accuracy of the theory 
as proved. 

S. R. Mitner, Philosophical Magazine, May, 1905.] 


The Hydrate Thesry of Electrolysis.—During a period of nearly 
20 years two rival theories have existed as to the nature of solu- 
tions, and especially of those solutions which are capable of con- 
veying an electrical current by electrolysis. According to the 
hydrate theory, as developed by Mendeleef and by Pickering, 
the chief result of adding water to a salt is to produce a series of 
hydrates increasing in complexity with the amount of water 
added. Arrhenius, on the other hand, has suggested that the 
main result of the interaction is not the association of solvent. 
and solute, but the dissociation of the solute into the ions into 
which it is resolved by electrolysis. T. M. Lowry considers 
the possibility of extending the hydrate theory to electrolytes 
in euch a way as to take account of the observations which form 
the experimental basis of the theory of electrolytic dissociation. 
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The hydrate theory postulates that an aqueous salt solution 
consists of a mixture of hydrates in equilibrium with the 
solvent and with one another. By crystallising under various 
conditions a limited number of these hydrates can be separated, 
but the solution probably contains many hydrates which can- 
not be isolated in this way. Amongst the hydrates that can 
exist only in solution there are probably included many com- 
pounds of greater complexity than those which separate when 
crystallisation takes place. But it must be supposed that even in 
solution there is a limit to the possibility of hydrate formation, 
so that ultimately a etage will be reached at which the molecule 
as such will be unable to combine with any further quantity of 
water. According to the view now under consideration the 
ionisation of an aqucous electrolyte consists essentially in a further 
process of hydration whereby the fully-hydrated molecule com- 
bines with an additional quantity of water to form two or 
more hydrated ions. The hydrate theory is not subject to 
the fundamental difficulty of the dissociation theory presented 
by the absence of a motive for electrolytic dissociation. "The 
author enumerates the advantages of the hydratetheory, chiefly 
as regards dilution, temperature and mobility. In fused salts, 
the theory has to be somewhat modified, and the author sup- 
poses that only a small proportion of the salt takes part in 
conduction, the mechanism being similar to that in solutions. 
He shows that there is polymerisation and formation of com- 
plex molecules, as in the ferrocyanides, platinichlorides and 
the salts of the Nernst filament. 
[T. M. Lowry, Paper read before the Faraday Society, May 18, 1905.] 


PARLIAMENTARY INTELLIGENCE. 
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LONDON BLEOTRIO POWER BILLS. 
Friday, May 20, 
County or LONDON ELECTRIC SUPPLY BILL 


Lord Camperdown's Committee concluded the consideration of the 
clauses in the County of London Electric Supply Bill, and ordered the 
amended bill to be reported for third reading. he stand-by supply clause 
was granted. The decision as to the other clauses was given as stated 
in our last issue. 

CENTRAL ELECTRIC SUPPLY BILL. 


The decision of the Committee on the previous day left in the bill 
only the power to lay an extra main to augment the supply to the West- 
minster and St. James’ Co.s and the acquisition of extra land at the site 
of the generating stations. Clauses were adjusted giving effect to these 
powers, and the bill was ordered to be reported for third reading. 


Monday, May 22. 
ADMINISTRATIVE County оғ LONDON BILL AND METROPOLITAN 
ELECTRIC SUPPLY Co.'s Power BILL. 


The CHAIRMAN, referring to the reason for the adjournment of the 
consideration of the Administrative County of London and District Elec- 
tric Power Bill and the Metropolitan Electric Supply Co.'s Power Bill, 
asked if any agreement had been come to between the existing lighting 
companies and the promoters of these bills for obviating the яте 
likely to be put upon the former owing to their being Darelissahla and the 
power companies not being purchasable. 

Mr. BALFOUR BROWNE, K.C., on behalf of the electric lighting com- 
panies opposing the Administrative County of London Bill, said they had 
considered the matter very carefully, and it was not thought possible to 
obviate the hardship except by leaviny out of the Administrative Bill the 
districts where companies liable to be purchased were already in operation. 
The promoters of the bill had made some suggestions which he ventured to 
think were wholly illusory. 

Mr. RAM, K.C., on behalf of the Metropolitan Electric Co., said there 
were only a few companies concerned in the area of this company’s power 
bill, and those outside London were all satisfied, because the powers of 
the bill were only to supply authorised distributors in bulk. With regard 
to London, there was only one company concerned, and that in Kensing- 
ton. It was now proposed to strike Kensington out of the bill altogether. 

The Hon. J. D. FITZGERALD, K.C., on behalf of the Administrative 
County of London Bill, said that, so far as the small companies outside 
London were concerned, this bill was in a better position than the Metro- 
politan Bill, because not only were they not raising any objection, but 
Mr, Gripper, the managing director of Messrs. Edmundson’s Electricity 
Corpn., which controlled most of the companies in question, was a sup- 
porter of the Administrative Bill. As to the companies inside London, 
a correspondence had ensued with regard to a me: ting, but the promoters 
of the Administrative Co. were of the opinion that the amendments 
already proposed to the bill, and which had not been considered by the 
Committee, really covered the question of purchase. He had no other 
method to put before the Committee in order to obviate the hardship upon 
the existing companies which had been referred to. 

The CHAIRMAN said the method proposed was an indirect way of 
doing what had been suggested by the Committee, and the direct method 
would be to strike out the areas of the companies in question from the 


219 


bill altogether. The proposal of the promoters was to leave the matter 
in the hands of the Board of Trade. 

Mr. RAM, K.C., for the electric lighting companies, said their opinion 
was that the proposal of the promoters was most unsatisfactory, and he 
had no other suggestion to make beyond that already made by Mr. 
Balfour Browne. 

After an adjournment, 

The CHAIRMAN said the Committee had decided to leave the question 
of purchase to be settled when the clause came up for consideration, but 
the opinion of the Committee was that the clause should be in principle 
the same as that suggested by the promoters. 

The Committee had decided that both the Administrative County of 
London Bill and the Metropolitan Electric Supply Co.’s Power Bill should 
be allowed to proceed. With regard to areas, the Committee assigned to 
the Administrative Co. the whole of ita industrial area, and the whole of 
the non-industrial area south of the River Thames, the City of London 
and part of Westminster. The area of the Metropolitan Bill would be 
that asked for. 

Mr. BALFOUR BROWNE, on behalf of the North Metropolitan Elec- 
tric Power Co., asked for the exclusion of Stoke Newington from the area 
of the Administrative Co., as it had already been granted to his company: 

The CHAIRMAN agreed. He did not want any of the areas to clash. 
On tbe question of purchase it was the intention of the Committee to 
insert the same provisions in both the Metropolitan Bill and the Adminis. 
trative Bill, 

Mr. BALFOUR BROWNE, for the electric lighting companies, said 
that he did not propose to discuss clauses, and he would withdraw from 
any further discussion upon the bill in this House. 


Tuesday, May 23. 
ADMINISTRATIVE County oF LONDON BILL. 


Discussion of Clauses. 

The consideration of the clauses of the Administrative Co.'s Bill was 
continued. 

Clause 45.— Conditions Affecting Supply. 

This clause enumerates the classes of consumer which the company 
may supply. Except in the case of railways, tramways, waterworks, 
docks, canals, Government departments or supply to authorised under- 
takers (which includes public lighting), the company must obtain the 
consent of the autborised distributor in the area in question, but the 
Board of Trade may be appealed to, to decide whether this consent is 
“ unreasonably " withheld. 

The CHAIRMAN inquired if the wording of this clause would make it 
obligatory upon the Board of Trade actually to carry out the arbitration 
itself, because if this were so it would be imposing a extra very heavy 
burden upon the Board of Trade. A whisper had reached him yesterday 
that the Board objected to this. 

Mr. KENNEDY, Parliamentary agent to the promoters, said the officials 
of the Board of Trade had been consulted and no objection had been 
raised because, as a matter of fact, the Board had power to appoint an 
outside arbitrator to determine these matters under the Board of Trade 
Arbitrations Act and the Electric Lighting Acts. 

Clause 48 was then ordered to be embodied in the bill. It is as follows :— 

Clause 48. 

The powers of the company for the supply of energy shall be subject to 
the following conditions :— 

1, Energy shall be supplied under this act only: («) For supply to 
authorised undertakers; and (b) for providing power to any person. 

2. The energy supplied to authorised undertakers may be used by them 
for lighting or other purposes, and the energy supplied to any person for 
power may be used by such person for lighting any premises on any part 
of which the power is utilised, but save as aforesaid the company shall 
not supply energy for lighting purposes :— 

Provided that where energy is supplied to any person for power within 
the area of supply of any аш ово! distributors, the energy used by such 
person for such lighting purposes shall not, in any year, except with the 
consent in writing of the authorised distributors, exceed 20 per centum of 
the total amount of energy supplied to such person, and save as afore- 
said the company shall not supply energy for lighting purposes. 

3. Energy shall not be supplied under this act by the company (except 
to authorised undertakers or to the proprietors or trustees of any railway, 
tramway or waterworks or of any dock, canal or navigation or any 
Government department) in any area being at the passing of this act the 
area of supply of any authorised distributors, except with the consent of 
those distributors, but that consent shall not be unreasonably withheld. 
If any question arises whether that consent is unreasonably withheld, 
that question shall be determined by the Board of Trade. The consent 
shall be deemed to be unreasonably withheld if the authorised distributors 
are not willing and in a position to give the requisite supply upon reason- 
able terms and within & reasonable time, and in considering what are 
reasonable terms and what is a reasonable time the Board of Trade shall 
have regard to all the cireumstances of the case, including, amongst other 
things, the terms upon which and the time within which the company are 
willing and in a position to give the supply, and (if such be the case) that 
the undertaking of the authorised distributor is liable to be purchased 
under the principal acts. | 

4. If at апу time after the passing of this act any local authority, 
company or person become authorised distributors in any area within the 
area of supply under this act, the company shall be subject to any pro- 
visions which may be made by the act or Provisional.Order under which 
the distributors become authorised as to the taking over of any supply 
then given by the company for use exclusively within the area of supply 


of the distributors or otherwise as to the powers оѓ the company to supply 


within that area. and such provisions may be made in any such Pro- 
visional Order under the principal acts. 
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Clause 48a.—For the Protection of Authorised Distributors. 

The CHAIRMAN asked what would happen if the company did not 
comply with the requirements of this clause. 

Mr. LLOYD, for the promoters, said the Board of Trade could revoke 
the powers of the company, but he was quite willing to add words to 
make this clear. 

The clause was then amended and passed as follows :—The following 
provisions shall apply and have effect in relation to the supply of energy 
by the company under the provisions of this act within the area of any 
ee distributor where the consent of such distributor has been 
withheld. 

1, Where the consent of any such distributor in such area has been 
refused, the company in making application to the Board of Trade to 
determine whether such consent has been unreasonably withheld sball 
deposit with the Board of Trade a statement of prices proposed to be 
ы the company in respect of such supply throughout such area 
not exceeding the prices stated in the second schedule to this act. 

2. In dispensipg with any consent under the section of this act, whereof 
the marginal note is ** Conditions affecting supply ” (Clause 48 above], the 
Board of Trade may, if they think fit, impose upon the company such 
terms and conditions as the Board may think necessary for the protection 
of such distributor, and for affording & supply of energy under this act 
throughout such area, and such terms and conditions may at any time be 
enforced by such distributor in any court of competent jurisdiction. 

3. The company shall not after commencing to supply energy within such 
area increase the prices in such statement without the consent of the Board 
of Trade, which consent the Board of Trade are hereby empowered to give. 

_4. Where the Board of Trade have dispensed with the consent of such 
distributor under the section of tbis act whereof the marginal note is 
Conditions affecting supply," the company shall in respect of the supply 
of energy for providing power to any person within such area be subject 
to the same obligations to afford a supply of energy as the authorised 
distributors therein. 

9. The Board of Trade may, if they think fit, in any case where they 
have so dispensed with the consent of an authorised distributor re quire 
the company to lay within a period prescribed by the Board suitable and 
sufficient distributing mains in such streets within the area of such dis- 
tributor as they think reasonable for affording a supply of energy to 
persons for power within such area. 

6. If the company do not within the prescribed period comply with 
euch requirements, the Board of Trade may order that the powers of the 
company ío distribute energy within such area (except to authorised 
undertakers or to the proprietors or trustees of any railway, tramway or 
waterworks, or of any dock, canal or navigation lawfully entitled to use 
cnergy, or any Government department) shall cease. 

The clause, as amended, was then ordered to stand part of the bill. 

[These clauses only apply in toto to the industrial area, the company 
only seeking authorisation to supply authorised undertakers (including 
etreet lighting), „ tramways, waterworks, docks, canals or Govern- 
ment departments in the non-industrial area.] 


Clause 57, - Relation of Price to Dividend. 

The CHAIRMAN pointed out that this clause limited the dividend to 
8 per cent. only so long as the standard price was ag high as 1d. per unit, 
Throughout the hearing of the case it had been repeatedly stated, how- 
ever, that the promoters could supply at 2d. per unit. If this were so, the 
company would start with a dividend of 10 or 11 per cent., which was 
very comfortable. 

Mr. LLOYD, for the promoters, said that so certain were they of being 
able to supply at #4. per unit that they were willing to reduce the standard 
price at which the dividend was limited to 8 per cent. to id. per unit. 

This was agreed to and the clause embodied in the bill. 


Clause 65.—Power to Supply Railways, Canals, «£c. 

Mr. NIELD, on behalf of the South Metropolitan Electric Power Co., 
asked that the terms of the clause should be limited to supplying only for 
traction purposes. Such a clause had been inserted in the North Metro- 
politan Bill and the County of London Electric Supply Bill. 

Mr. LLOYD said the promoters regarded the power to supply energy 
for all purposes to such consumers of such vital importance, that he was 
afraid he had been hasty in agreeing to the reduction of the standard 
price to 24. He would like to put Mr. Merz in the witness box to explain 
the matter. 

. Mr. C. H. MERZ said he regarded the power to supply ene for 
lighting and power purposes, whether the Silay was wholly or partly 
inside the area of the company, of equal importance as the power to 
supply for traction. The clause would be no good to the promoters at 
all if they could not go to a railway company and say they were able to 
МРР!у M. . ae ота not understand why the North 
opolitan Co. reed to limit their clause i i - 
gested that this should 1 be limited. онии 

The Chairman ultimately passed the clause as asked for by the promoters 

Clause 6';.-— Power to Supply in „ Districts outside the Area of 
Supply. 

Mr. RAM, for the Metropolitan Co., asked that this power to supply, by 
agreement with authorised distributors, in the area of the Metropolitan 
Co., just granted by the Committee, should not be granted in this bill. И 
passed, it would give the Administrative Co. power to supply in the Metro- 
par us F зө o 5 company's consent, whilst, as a matter 

б ü Со. i ү idee n 
1 eda id a-k for similar powers in the Adminis- 

Mr. LLOYD said the promoters were quite willing to insert words which 
would necessitate the consent i i 
нуну чиани ази of the Metropolitan Co. before supplying 


Mr. NIELD, for the North Metropoli i 
a Similar proteetion. opolitan Electric Power Co., asked for 


Mr. LLOYD : 
The clause as amended was ordered to stand part of the bill, 


Clause 69.— Transfers of Provisional Orders, 

No objection was raised to this clause, and it was passed. 

Clause 74.—Exemption of Generating Stations from Building Acts. 

Mr. MORTEN, for the West Ham Corporation, opposed this clause. 

The London County Council reserved their opposition for the. next 
House. | 

Mr. LLOYD, for the promoters, called Mr. Merz. 

Mr. MERZ said the main object of the promoters in asking for this 
clause was to make use of steel. Their objection to having to comply 
with the Building Acts was the latest development in erecting generating 
stations. No such building as was proposed by the bill was ever contem. 
plated at the time the Building Acts were instituted. As a matter of 
fact, the London Building Act of 1894 exempted certain buildings, 
including gasworks, from the operation of the act. 

Mr. MORTEN said there was a special clause in the London Building 
Act referred to which dealt with generating stations, but the London 
County Council had to approve the plans. Under the West Ham 
bye-laws there was no exemption of gasworks, and even the Corporation's 
own generating station had been constructed in compliance with the bye- 
laws. There was no precedent for the powers asked for. 

Mr. LLOYD admitted that there was no precedent, but that was part 
of his case. It had been admitted by several of the other companies 
during the hearing of this case that the capital cost of their stations had 
been high owing to the Building Acts. He was perfectly willing to submit 
plans to the local authority, but he wanted some power of appeal. 

The Committee eventually passed the clause with the following 
proviso :—'' Provided that this section shall not be deemed to exempt 
the generating stations and works of the company from the operations of 
the Factory and Workshop Act, 1901." 

Liability for Damage of Pipes by Fusion and Electrolysis. 

Mr. FREEMAN, K.C., for the Metropolitan Water Board, brought upa 
clause for the protection of the pipes of that authority against fusion and 
electrolytic action. This clause was strongly opposed by the promoters. 

Mr. C. H. WORDINGHAM gave evidence in support of this clause. 
He was of the opinion that there was an extreme possibility of danger 
under the powers of this bill. Asa matter of fact for a given current, 
the danger from alternating current was about half that from continuous 
current, but the danger was one that ought to be safeguarded 
against. With continuous current it was possible to protect the pipes 
sgainet damage, but with alternating current it was impossible to do 
this. In this case the pressure was very much higher than had ever had 
to be guarded against before. Most of the cases in the past were in con- 
nection with low-voltage continuous current. With alternating current 
the lower the periodicity the greater the liability of damage. A pipe 
would be fused in a few seconds if it came into contact with one of the 
high-tension mains of the company. Б 

Cross-examinod: He admitted that there would not be the same risk 
in this case as there was in connection with tramways, but there were no 
Board of Trade regulations dealing with such a scheme as this. 

For the promoters, 

Mr. C. H. MERZ said that water companies pL attempted to 
get this protection. In the past decisions on the matter had gone both 
ways, and it was very difficult to follow precedents. The Light Railway 
Commissioners had persistently refused to allow the clause. His opinion 
was that there was no possible danger with the system of mains which 
the promoters proposed. He objected to the clause because it was possible 
that damage might be caused by other companies, and his company would 
be subject to all sorts of claims. 

Mr. LLOYD, for the promoters, said the existing companies were not 
liable to this clause. 

Mr. MERZ, under cross-examination, admitted that such a clause was 
in several power bills, but he thought Parliament had made a mistake in 
inserting them. 

Mr. LLOYD argued that as the Board of Trade had special regulations 
for such undertakings as these, nothing more was necessary. 

After further discussion, 

The clause, as suggested by the Metropolitan Water Board, was accepted 
by the Committee and embodied in the bill. The effect of the clause is to 
make the promoters liable for any damage caused by fusion or electrolysis. 


Gas Co.’s Clauses. 

Mr. C. C. HUTCHINSON, for the Kingston Gas Co., brought up three 
new clauses. The first was tothe effect that, should the electrical under- 
takings of Kingston, Surbiton and the Maldens be purchased under the 
terms of the clause which permits of such acquisitions, the purchase should 
be at not less a price than the amount expended upon the undertaking. 
He made this request partly as a competitor and as a ratepayer. 

The clause was refused. 

The next clause provided that any undertaking purchased by the com- 
pany and repurchased by the local authority at the end of 42 years, should 
be subject to the conditions of the Northumberland clause. 

The clause was refused. 

The third clause was as to protection against damage by fusion and 
electrolysis. 

This clause was granted. 

Some postponed clauses were then taken. 

Clause 8. — Exemption from Nuisance. 

Mr. MORTEN, for the West Ham Corporation, objected to the words 
exempting the promoters from the liability to nuisance by their generating 
stations, and asked that these clauses should be struck out. 

Mr. LLOYD said his answer was that where Parliament authorised a 
generating station to be erected upon a specified site the practice was to 
exempt the owners from the general law of nuisance. If the site was not 
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specified, but was left open for agreement, then the general law applied. 
In this case the site was specified, and he claimed exemption. 
The Committee passed the clause. 
Clause 5.—Breaking up of Streets. 

Mr. MORTEN (West Ham) asked that the clause should include words 
giving compensation for interference with the traffic on tramways broken 
up for the purpose of laying mains. 

Mr. MACASSEY, for the promoters, claimed that this matter was 
dealt with in section 15 of the Electric Lighting Clauses Act of 1899. 

The CHAIRMAN disagreed with this interpretation of the section 


uoted. 
Eventually, however, the Committee refused the request of Mr. Morten. 


Clause 4.3.—Area of Supply. 
This clause now reads :— 
43. Subject to the provisions of this act the area of supply shall be:— 
In the Administrative County of London: The City of London, the 
City of Westminster, except so much thereof as is within the existing 


areas of supply of the Metropolitan Electric Supply Co. (Ltd.), and the 


xc epus Boroughs of Battersea, Chelsea and andsworth. 

In the county of Surrey: The county borough of Croydon, the muni- 
cipal boroughs of Kingston-upon-Thames and Richmond, the urban dis- 
tricts of Barnes, Carshalton, Ham, Sutton, The Maldens and Coombe, 
and Wimbledon, and so much of the urban district of Surbiton as is com- 
prised in the civil parishes of Surbiton and Tolworth and of the rural 
district of Croydon as is comprised in the civil parishes of Beddington, 
Merton, Mitcham, Morden апа Wallington. 

In the county of Kent: The Municipal Borough of Bromley and the 
urban districts of Beckenham and Penge. 

And the following hereinafter referred to as the industrial portion of 
the area of supply " :— 

In the Administrative County of London : The Metropolitan Boroughs 
of Bermondsey, Bethnal Green, Camberwell, Deptford, Finsbury (except 
so much thereof aa is within the existing areas of supply of the Metro- 
politan Electric Supply Co., Ltd.), Greenwich, Hackney, Islington, Lam. 
beth, Lewisham, Poplar, St. Pancras, Shoreditch, Southwark, Stepney 
and Woolwich. | 

In the county of Essex:— The County Borough of West Ham, the 


Municipal Borough of East Ham, the Urban Districts of Barking, Grays 


Thurrock, Ilford, Leyton, Romford, Wanstend and Woodford, the Rural 
District of Romford, and so much of the Rural District of Orsett as is com- 
prised in the civil parishes of Aveley Bulphan, Chadwell, Little Thurrock, 
North Ockendon, South Ockendon, Orsett, Stifford, and West Thurrock. 

In the county of Kent: — The Municipal Borough of Gravesend, the 
Urban Districts of Bexley, Chislehurst, Dartford, Erith, Foota Cray, and 
Northfleet, the Rural District of Dartford, and to much of the Rural 
District of Bromley as is comprised in the civil parishes of Mottingham, 
North Cray, Orpington, St. Mary Cray, and St. Paul's Cray, 

An application by the Westminster City Council to limit the power of 
supply in Westminster, under clause 49, to authorised undertakers, was 
refused by the Committee. 


Tariff. 

The final matter dealt with was the second schedule to the bill, which 
was amended as follows :— 

Section 1.—The charge to be made by the company to any consumer 
shall о in respect of the total units supplied, exceed the rate of 14d. 
per unit. 

Such price shall include —1. In the case of an authorised undertaker 
the cost of transforming and converting by the company on the premises 
of such undertaker three-phase current to such pressure and description 
of current as such undertaker may reasonably require; and 

2. In the case of any person other than an authorised undertaker, the 
cost of transforming by the company three-phase current to such pressure 
as the Board of Trade may approve as the standard pressure of supply." 

3. The company shall, if required by the consumer, make such charge 
by way of a fixed sum per quarter annum not exceeding £1 per quarter per 
kilowatt of the maximum power required to be supplied, and in addition 
а sum not exceeding 4d. per unit for all units supplied to such consumer. 

Section 2, —Where the company charges any consumer by the electrical 
quantity contained in the supply given to him, the company shall be 
entitled to charge him according to the rates set forth in sec. 1 of this 
schedule, the amount of energy supplied to him being taken to be the 
product of such electrical quantity and the declared pressure of the con- 
sumer’s terminals, that is to say, such a constant pressure at those 
terminals as may be declared by the company under any regulations made 
under this act. 


Wedneaday, May 24. 
METROPOLITAN ELEcTRIC SuPPLY Co.'s Power BILL. 


The consideration of the clauses of this Bill were taken. There were 
not many contentious matters in connection with the clauses. 

Some discussion took үе as to the powers of the company, from 
which it was made clear that supply could only be given to authorised dis- 
tributors, railway”, tramways, &c. These were similar conditions to those 
which would apply to the non-industrial area of the Administrative Co. 

On clause 3, 

Mr. FREEMAN, on behalf of a number of railway companies, eaid that 
this clause would give the promoters compulsory powers to break up 
street railways, &c., without consent. He asked, on behalf of a number 
of railway companies, that the clause should be amended to give the 
railway companies a voice in the matter and to enable them to recover 
compensation in case of injury. Such a clause had been put into the 
Administrative Co.'s bill. | | Y 

Mr. RAM said the Administrative Co. was a new company and subject 
only to the restrictions in its act. The Metropolitan Co. was an old com- 
pany and was subject to many restrictions in these matters to which the 


Administrative Co. were not liable. The Metropolitun Co. was work- 
ing under certain arrangements perfectly harmoniously with the railway 
companies at the present time, and there was no case made out why the 
existing conditions should be altered. 

The CHAIRMAN eventually granted the protection asked for in so far 
as the works carried out were under the Power Act. 

The following new clauses detining the arca of the company were passed: 

Subject to the provisions of this act, and notwithstanding anything 
contained in any former act, it shall be lawful for the company to sell and 
transmit electrical energy to authorised distributors within any part or 
parts of the district in the county of Middlesex comprising the following 
local areas —viz., the Borough of Ealing and the Urban Districts of Acton, 
Hanwell, Southall-Norwood, Greenford, Uxbridge, Hayes, Chiswick, 
Brentford, Heston and Isleworth, Twickenham, Teddington, Hampton, 
Hampton Wick, Sunbury-on-Thames, Feltham and Staines and the rural 
districts of Uxbridge and Staines. And to use all or any of their stations, 
lands, mains and apparatus for that purpose. 

It shall be lawful for the company, subject to the provisions of this act, 
to sell and transmit electrical energy to authorised digtributors who are 
authorised by act of Parliament or Provisional Order confirmed by Par- 
liament to give a general supply of energy within the following areas in 
the county of London or any Te thereof : —The Metropolitan Boroughs 
of St. Marylebone, Hampstead, Hammersmith, Kensington and Fulham. 
Subject to the provisions of this act the company may for that purpose 
make use of any cables and wires already laid by them, or which they are 
authorised to lay, and of any of their lands, stations and works, and 
exercise all or any of their statutory powers for breaking up streets and 
laying cables and mains, and all the powers hereinbefore conferred by 
this act for the supply of energy to authorised distributors in the County 
of Middlesex shall apply and have effect for the purposes of enabling the 
company to supply energy to authorised distributors within the said 
Metropolitan Boroughs. 

Provided that, except with the consent of the authorised undertaker, 
nothing shall authorise the company to sell and supply electrical energy 
within the Boroughs of Hammersmith, Kensington and St. Marylebone, 
or to break up any street or lay any cable, &c., except with the consent 
of the authorised andertakers. 

A clause for the protection of the Brentford Gas Co. against damage 
from fusion and electrolysis was inserted. 

Mr. COURTHORPE MUNRO, for a number of local authorities, asked 
for the insertion of a clause preventing the promoters from acquiring 
electrical undertakings, except with the consent of the local authorities. 
The object was to prevent the acquisition and combination of the under. 
takings of companios working under Provisional Orders, and so prevent 
the powers of purchase being carried out by the local authorities. 

The CHAIRMAN said that what was purchasable by the local authority 
would have to be gone intoat thetimeof parchasr, and disallowed the clause. 

- Clauses relating to the protection of Urban District Councils, and a 
numbor of railway companies, were next passed. 

The clause authorising the company to supply energy for traction pur- 
poses is as follows :— 

Notwithstanding anything in this act or in any order or act relating to 
the company, the dompany may at any point or points within any area 
of supply for the time being of the company and the district defined in 
this act, supply eleétrical energy for the purposes of haulage or traction 
and for lighting vehicles or boats drawn by such haulage or traction to 
any company, body or person owning or working any railway, tramway, 
tramroad, canal or navigation situate within or partly within such area 
or district and notwithstanding that such energy is to be used for such 
purposes in part outside such area or district. Provided that the com. 
pany, body or person receiving such supply shall not use the electrical 
energy so supplied for other than the aforesaid purposes. 

The revision of the prices which the company may charge is dealt with 
in the following clause :— 

(1) The Board of Trade at any time after the expiration of a period of 
10 years from the passing of this act on the application of the company 
or of any three authorised distributors supplied by the company under 
this act may revise the maximum prices contained in the schedule to this 
act. (2) The Board of Trade may, if they think fit, on the like applica- 
tion, make a similar revision at the expiration of a period of 10 years 
from the date at which the last such revision has taken place. 


The following is the schedule of price in the bill :— 

In this schedule the expression “unit” shall mean the energy con- 
tained in a current of 1,000 amperes flowing under an E.M.F. of 1 volt 
during one hour. 

Section 1.—Where the company charges any consumer by the actual 
amount of energy supplied to him, they shall be entitled to charge him at 
the following rates per quarter: — (uh) For any quantity in any quarter 
not exceeding the equivalent of 200 hours of supply at the maximum 
power which has been demanded by him at the rate of 4d. per unit ; (b) 
For any further quantity in such quarter exceeding the equivalent of 
200 hours of supply at such maximum power at the rate of 1d. per unit. 
Provided that if the actual amount of energy supplied during the first or 
any subsequent consecutive period of 12 months is less than the equiva- 
lent of 730 hours of supply at the said maximum power, the company 
shail not be bound to supply at the rates aforesaid, but the rate sha be 
such as may be agreed upon between the consumer and the company. 
Section 2. — When the company charges any consumer by the electrical 
quantity contained in the supply given to him, they shall be entitled to 
charge him according to the rates set forth in sec. 1 of this schedule, the 
amount of energy supplied to him being taken to be the product of such 
electrical quantity, and the declared pressure at the consumer's terminal 
(that is to say) such a constant pressure at those terminals as may be 
declared by the company under any regulations made under this act. 
(Continued on page 227.) 
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THE LONDON POWER BILLS. 


The House of Lords Committee stage of the London Power 
Bills is now completed, and London, together with its sur- 
rounding districts, extending from Isleworth to Gravesend and 
Epping Forest to Croydon, has been divided between two 
power companies as a field for their operations. The Metro- 
politan Electric Supply Co. has been granted power to supply 
" in bulk" and to tramways, railways, &c., in St. Marylebone, 
Hampstead, Fulham, Hammersmith and thence westward as 
far as Isleworth. Kensington is in the area, but the com- 
pany's powers there are limited by agreement with the Ken- 
sington companies. The Metropolitan Electric Supply Co. also 
receives power to supply railways running outside the area in 
question, but it has not sought sanction to supply ordinary 
power consumers individually. Thus it is seen that the 
Administrative County of London Company has been allotted 
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that they will be considerably modified in the Lower House, 
if, indeed, the Bill is not thrown out altogether. Nomi- 
nally this company puts forward as its chief claim “bulk” 
supply. It offers to supply wholesale to all the existing com- 
panies and Local Authorities in its wide area, but practically 
every one of these companies and Local Authorities had 
petitioned against the Bill, and say that they do not want to 
buy bulk supply. Moreover, the existing companies in the 
area are in a position to extend their works and supply all that 
is needed. However, in addition to this “bulk supply” and the 
supply to railways and tramways, the company obtains sanc- 
tion to supply individual power users under certain conditions 
in the “industrial” part of the area it acquires. The consent 
of the“ authorised distributor ” (electric supply company or 
Local Authority) is first to be obtained, but if this be refused 
as it naturally will be, since the “distributor " itself will desire 
to obtain the consumer—tho company may appeal to the 
Board of Trade to decide that the consent is unreasonably 
withheld. In the original Bill, the Board of Trade was prac- 
tically directed to call this withholding of consent unreasonable 
if the new company offered to supply at a cheaper price, but 
in the amended Bill as passed the discretionary power is 
to be wider, in the sense which will be explained later. 
So far as competition with a Local Authority is concerned, 
the worst that can be said against this provision is that 
it is cumbersome and would involve some costly arbitration 
cases. Moreover, the company would in the majority of cases 
be able to charge a lower price than the Local Authority, as it 
has the power to choose the consumers with the best load-factor 
and has no lighting load at all ; thus the Local Authority's 
other consumers will be prevented from benefiting by the 
reduced costs that would otherwise ensue by the addition of 
power consumers to improve the load-factor and diversity 
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factor. This point, however, was evidently too difficult to be 
fully appreciated by the Committee, and in spite of the large 
number of expert witnesses, we believe that not one succeeded 
in making it quite clear to them. In the case of the existing 
companies, however, there is a far more important factor in the 
case. Their undertakings are liable to be purchased by the 
Local Authorities in 26 years’ time at a sum far less than 
that actually spent on them—in fact, on something similar 
to “tramway terms.” Naturally they have to make 
provision for writing off a considerable proportion of their 
capital by then, and in consequence of this their charges 
must be higher than those of a new company not subject to 
compulsory purchase. The Committee saw the effect of this, 
but did not accede to the request of the companies to strike 
out their areas from the Bill altogether. The companies re- 
fused to entertain the idea of a compromise, and refrained 
from discussing the matter ‘‘on clauses” so as not to pre- 
judice their position in the House of Commons stages of the Bill. 
However, a proviso was added to the clause relating to the 
appeal to the Board of Trade, to the effect that, in addition to 
the question of price and the time at which the supply will be 
available, the Board shall take account of the fact that the 
undertaking of the authorised distributor is liable to be pur- 
chased under the Electric Lighting Acts. In fact, this would 
invest the Board of Trade almost with legislative powers. 

Another complicated provision in the Bill is on the question 
of tariff. The clauses relating to this were so involved that, one 
after another, the counsel engaged on the Bill expressed their 
inability to understand them. As the Bill now stands, the 
company may not charge more than 144. per unit, but may 
refuse to supply a consumer altogether if it thinks that 
he cannot be supplied remuneratively at this price. Then 
the consumer has an appeal to the long-suffering Board of 
Trade, but it is not likely that he will be inclined to avail 
himself of this privilege. A new feature in the Bill is a sliding 
scale of dividend, somewhat similar to that to which the gas 
companies are subject. The dividend must not be greater 
than 8 per cent., unless the average price received by the 
company per unit is less than 2d., when tho dividend may be 
increased } per cent. for cvery 1} per cent. reduction in the 
average price helow 3d. 

Probably the extremely low estimates and the cheap tariff 
offered by the Administrative Company induced the Com- 
mittee to decide in favour of its Bill rather than to pass two of 
the Bills promoted by the existing companies which offered a 
fair alternative, and the sliding dividend clause was an attractive 
feature, There can be no doubt that some stimulus is needed 
to promote the cause of electric power supply in the metropo- 
litan area—particularly in the eastern districts. Some of the 
companies and also the Local Authorities have been canvassing 
the area energetically, and, as usual, the chief impediment is 
the conservatism of the power users and the existence of other 
sources of power, although these may be less efficient. The 
* depression of trade” has also been a difficult argument to 
overcome, for when times are bad the manufacturer can seldom 
be induced to make an additional expenditure of capital with 
a view to more economic production. Yet, when they are able 
to offer the cheaper prices that have been quoted in the course 
of the proceedings before the House of Lords Committee, there 
can be no doubt that the electric supply companies would be 
more successful in developing their power load. It lies with 
the existing companies to show, when the Bill comes up again 
in the House of Commons, either that they can supply at as 
cheap a rate as the Administrative Company if they receive 
the same facilities as those sought by the new competitor, or 
that the company's low estimates are fallacious and will not 


be borne outin practice. If the opposing comp anies can do 


either of these two things there is little doubt that the Bil] 


will be thrown out, and that the companies will be given an 
opportunity, either under the new Supply of Electricity Bill 
this session or under Private Bills of their own next session, 
to extend the area of their activities, and so to reap the bene- 
fits to which they are entitled as pioneers in the electricity 
supply industry. 


OBITUARY. 


— — 


HENRY CLIFFORD. 


We regret to record the death of Mr. Henry Clifford, which 
took place at his residence in London on 18th instant. 

Mr. Clifford was born in 1821, and served his apprenticeship 
of five years for mechanical engineering with Messrs. W. 
Simpson & Co., Aberdeen. Ho began business in Hull at the 
Cyclops Engine Works and Foundry ; subsequently entering 
into partnership with Messrs. E. Gibson & Son, of Hull, iron 
shipbuilders. Whilst in Hull he became acquainted with Mr. 
(afterwards Sir Charles) Bright, and subsequently this acquain- 
tance led to his engagement with the latter in connection with 
the first Atlantic cable. Mr. Clifford assisted Sir Charles 
Bright in outfitting H.M.S. “ Agamemnon " and the U. S. N. S. 
“ Niagara," and he took part in the laying of the first Atlantic 
cable in 1857 and 1858. He was next engaged by Messrs. 
Glass & Elliott as assistant to Mr. (шга: Sir Samuel) 
Canning, at the Telegraph Works at Greenwich. He took & 
prominent part in the designing of the machinery and appli- 
ances fitted on board the Great Eastern," which were used in 
the laying and recovery of the 1865 and 1866 Atlantic cables. 

On the retirement of Sir Samuel Canning, Mr. Clifford was 
appointed engineer-in-chief and manager of the Greenwich 
works of the Telegraph Construction & Maintenance Co., and 
held this important position up to the year 1894, when he 
retired, and was succeeded by Mr. F. R. Lucas. Over 100,000 
miles of submarine cable were manufactured under Mr. Clif- 
ford’s directions, and many improvements in the construction, 
as well aa in the mode of manufacture, of cables were invented 
by him. Those who worked under Mr. Clifford at Greenwich 
will gratefully remember that they always received the kindest 
consideration and encouragement at his hands during the many 
years he was their chief; aud his lovable nature and kindly 
disposition endeared him toa large number of friends by whom 
his death is deeply deplored. | 


REVIEWS. 
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The Insulation of Electric Machines. Ву Н. W. Turner and 
Н. M. Hosanr. (London: Whittaker & Co.) 108. 6d. 


The book under review shows careful study of all the impor- 
tant literature on insulation of electric machines. Like most 
of Mr. Hobart's writings, it is fluent in language and is well 
printed and illustrated. In some places the individual opinion 
of the authors might have been more distinctly expressed, 
particularly when quoting from the publications of rival manu- 
facturers ; also the exclusive use of the metric system seems 
somewhat ahead of the times, and, in our opinion, it would 
add to the usefulness of the book if both the inch and the 
metre were referred to. 

The subject is treated in 23 chapters. The first ones deal 
with the general properties of insulating materials, such as 
mica and its compounds, cloth, fabries and paper; also insu- 
lating varnishes, paints and impregnating mixtures. The 
authors clearly bring forth the importance of dielectric strength 
rather than of high insulation resistance. The influence of 
temperature and moisture on the various materials is shown 
in a number of curves. It seems a pity that the book As 
peared just before the report of the Engineering Standards 
Committee (dealing so exhaustively with the same subject) 
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was available, as undoubtedly a number of points could have | found manner by the eminent author, but to those not so minded 


been used to greater advantage in the text than in the 
appendix, where they are now. Very useful hints are given 
in regard to extra high-potential testing and breakdown pheno- 
mena due to excessive voltages, though the latter subject, in 
view of its commercial importance, might have been dealt with 
at greater length. 

In the next chapters, the value of heat-radiating paints and 
of oil insulation is set forth. A number of curves are given 
which show that oil almost invariably tends to increase greatly 
the dielectric strength of the material treated. Unfortunately, 
however, the oil has a great tendency to oxidise, and, there- 
fore, in practical cases, the advantages shown in these curves 
are probably often — partly or totally—lost after a certain 
period of service. The very point is referred to in Chapter 
VIII. as a quotation from Symons’ “ Insulation and Insulators.” 

À description of various slot and field spool insulations and 
a discussion on the space-factor for windings are given in the 
next chapters. For keeping the coils in the slots, the authors 
recommend the use of binding wires in preference to wooden 
wedges. We think modern practice tends rather towards 
increased use of wooden or fibre wedges and towards the 
abandonment of binding wire. The importance of the space 
factor—particularly in high-voltage machines—is well illus- 
trated, and various methods of building ventilated field spools 
are described later on. Transformer and core-plate insulation 
is then taken up. For the former, the authors justly point 
out the great advantage of using oil for cooling and insulation ; 
for the latter they recommend air-drying varnishes. While 
we admit that for ordinary work satisfactory results may be 
obtained when following the author's suggestions for high-speed 
work or in low-frequency machines where a considerable depth 
of punchings is required, air-drying varnishes are not reliable 
enougb, and either baking japan, or still better, enamelling of 
the plates, seema advisable. In the last chapters various taping 
machines and drying ovens are explained and illustrated, also 
tools and accessories employed iu the building up of insulating 
materials. The book finishes with quoting recommendations 
for insulation specifications from such authorities as the 
American Institute of Electrical Engineers and the correspond- 
ne German Society. б 

п general the treatise can be thoroughly recommended as 
representing the state of the art at the present day, and if kept 
up to date it should prove of lasting value for the profession. 

H. 8. MEYER. 


Science and Hypothesis, Ву Н. Porwcanf. With a preface by 
J. LanMoR, D. Sc., Вес. R. S. (London: The Walter Scott Publishing 

Co., Ltd.) 1905 3s. 6d. 
M. Poincaré's volume is the latest addition to a department 
of scientific literature which is probably destined to receive 
many more additions in the near future, a department which 
includes works such as J. B. Stallo's ** Concepts and Theories 
of Modern Physics,” Prof. Karl Pearson's Grammar of 
Science " and Dr. Mivart’s ** Groundwork of Science," works, 
in short, which deal with the fundamental axioms of physical 
science, the philosophy of its methods, its inevitable limita- 
tions and the validity of its conclusions. Until lately men 
of science were too busy making new discoveries and weaving 
new theories to account for new phenomena, to concern 
themselves overmuch with metaphysical questions. But the 
world's opinion of modern science has, now reached the third 
stage referred to in Agassiz’s epigram : A hundred years ago 
it was not true; half a hundred years ago it was contrary to 
religion ; to-day the world has arrived at the conviction that 
it knew it all before—science is simply that old plaything 
* philosophy " under another name, the deductions of which 
are no doubt true—only where did the premisses come from ? 
Well, it is the object of M. Poincaré to show where the pre- 
misses came from and what they are, and, being a mathe- 
matician, he naturally devotes the greater part of his 250 pages 
to *the unseen foundations" of mathematics, the nature of 
mathematical reasoning, the convenience of Euclidean as com- 
pared with non-Euclidean geometries, and to proving to his 
readers that “ (һе real mathematical continuum is quite dif- 
ferent from that of the physicists and from that of the meta- 
vhvsicians.” Those of a mathematical or philosophical turn 
ind will find such profundities treated in a suitably pro- 


M. Poincaré's pages will constitute a closed book. 

Notwithstanding the author's epigrammatic dictum that “ it 
is far better to predict without certainty than never to have 
predicted at all,” he carefully avoids anything like prophecy, 
though constantly leading up to the verge of it. This dis- 
appointing elusiveness cannot be better exemplified than in the 
following e, which is but one of many others of a similar 
character : —“ Two opposite tendencies may be distinguished in 
the history of the development of physics. On the one hand, 
new relations are continually being discovered between objects 
which seemed dostined to remain for ever unconnected ; scat- 
tered facts cease to be strangers to each other and tend to be 
marshalled into an imposing synthesis. The march of science 
is towards unity and simplicity. On the other hand, new 
5 are continually being revealed; it will be long 

efore they can be assigned their place sometimes it may 
happen that to find them a place a corner of the edifice 
must be abolished. In the same way, we are continually per- 
ceiving details ever more varied in the phenomena we know, 
where our crude senses used to be unable to detect any lack of 
unity, What we thought to be simple becomes complex, and 
the march of science seems to be towards diversity and compli- 
cation. Here then, are two opposing tendencies, each of which 
seems to triumph in turn. hich will win ? If the first wins, 
science is possible ; but nothing proves this « priori, and it 
may be that, after unsuccessful efforts to bend Nature to our 
ideal of unity in spite of herself, we shall be submerged hy 
the ever-rising flood of our new riches and compelled to 
renounce all idea of classification-—to abandon our ideal and 
“to reduce science to the mere recording of innumerable recipes.” 

With a little more of the prophetic and a little less of 
Socratic spirit, M. Poincaré would have evolved a book of even 
greater interest to the seeker after scientific truth. 

La Bobine d'Ioduction. By Н. Amwxaosar. (Paris: Gauthier-Villars, 
Imprimeur-Libraire.) 1905. бїт. 

Only a very small section of the electrical industry has any- 
thing to do with induction coils, and when a man wants one 
he does not sit down and make long calculations with a view 
to building it himself, but he finds it more economical to scek 
out a recognised manufacturer and buy exactly what he requires. 
Notwithstanding this, a book such as that written by M. Armag- 
natis an exceedingly useful and interesting work to have on 
one's bookshelf, since the author treats his subject from both 
the theoretical and practical aspects. Moreover, it should be 
remembered that the applications of induction coils in wireless 
telegraphy and electro-medical work and in providing ignition 
for gas and oil engines render them of growing importance. 
The book gives abundant evidence of careful work, and its 
writer is obviously an authority on the subject. 

The Mechanical Engineering of Oollieriee. By T. Cawrnrtr 
Forers. (London: The Chichester Press.) Vol. I. 1905. 7s. 6d. 

This work consists of a series of articles which have appeared 
week by week in the Colliery Guardian. It is intended that 
there shall be four volumes, the one before us being the first. 
This consists of four parts, dealing respectively with boring, 
shaft-sinking, surface arrangements, and shafts and headgears. 
The remaining volumes will deal with winding, pumpinz. 
haulage, locomotives, generation of electricity, transmission of 
power, &c. Judging by the standard of excellence of Vol. I., 
which, however, contains practically nothing about the appli- 
cations of electricity, we look forward with pleasure to the rest 
of the work, feeling confident that due prominence will be given 
to the ever-increasing applications of electricity to mining. 


Se L I . ̃——̃—! t—— 


MOTOR CONNECTIONS IN LONDON. 


In view of the conflicting evidence given in recent Parlia- 
mentary procecdings as to the development of the motor-load 
on the mains of the London electricity undertakings we have 
prepared the following tables, showing the horse-power of 
motors connected to the mains of the companies and local 
authorities in the areas of the two Power Bills that have 
passed the House of Lords Committee. These figures do not 
include tramways, The total of the four tables is 31,800 up 
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to the end of 1903, and 44,957 up to the end of 1904, an 
increase of over 40 per cent. during the year 1904. 


London Companies, 


Н.Р. of motors connoctd. 


of com . Se 
neun m Dec. 81,'03.|Dec. 31,'04. 
2 ³· AAA ЫЫЫ . 
Brompton & Kensington Electricity Supply Co... 182 
Charing Cross & Strand, West End & City Elec- 
tricity Supply Corporation ................. 4,551 6,066 
Chelsea Electricity Supply Co. ................ 550 642 
City of London Electric Lighting Co. .......... 5,419 9,515 
County of London Electric Bupply Co. ' 4,821 6,055 
Kensington & Knightsbridge Electric Lighting Co. 160 150 
London Electric Supply Corporation .......... 500 854 
Metropolitan Electric Supply Co. T 800 1,200 
Notting Hill Electric Lighting Co. ............ 65 130 
St. James’ & Pall Mall Electric Light Co. ...... 550 819 
Smithfield Markets Electric Supply Co. ........ 255 255 
South London Electric Supply Corporation 358 585 
Bouth Metropolitan Electric Light & Power Co... 500 600 
Westminster Electric Supply Corporation ...... 8,170 8,711 
ТОБЫ isni en e | 91881 | 30,582 


Other Companies in Areas of Administrative County of London Bill and 
Metropolitan Electric Supply Co.'s Bill. 


——— —À— — 
— — ——— 
— ae 


H.P. of motors connotd. 


Name of company. 23 E 

Dec, 31,'03. Dec. 31.04. 
Bromley (Kent) Electrio Light and Power Co. .. | 145 100 
Chiswick Electricity Supply Corporation ...... | 823 320 

Chislehurst Electric Supply Со. .............. | T ! xs 

Richmond (Surrey) Electric Light & Power Co... | 36 | 108 
South Metropolitan Elec. Trams. & Lighting Co. 4 6 
ТО ууун ыча 507 594 


London Borough Counciis. 


=~ = 


І H. P. of motors connotd. 


Name. n — 
Dec.31,'03.|Dec.31,'04. 

Batter sees EY REY s ER 390 606 
Bermondsey ....... en n nnne 470 480 
Fulhám i... eia arr ru. зз n m 300 600 
Hackneegsgssssss ее. 600 614 
Hammersm#h ........... TEE 520 884 
Hampstead .....cce cesses cee nnn 258 169 
Islingtoeoe nn. 260 550 
Poplar ............... e we ebd Ses 1,588 1,706 
St. Pancrassssksks % 1.274 1.958 
Shoreditddg nn 1,732 1,793 
Southwark 7 2s 138 
Stepne seers mee 600 1,000 
Woolwich ........ rrr V 309 292 

Total... 8,301 10,740 


Other Local Authorities in Areas of Administrative County of London Bill 
and Metropolitan Electric Supply Co.'s Bill. 


HP. of motors connctd. 


Name. 
Dec.31, 03. Dec. 31,'04. 

Barking Urban District Council ...... РРР 248 400 
Barnes Urban District Council 10 220 
Beckenham Urban District Council............ | 24 16 
Bexley Corporation ........ ——— ө us 13 
Croydon Corporation ................ ГТГ 48 305* 
Dartford Urban District Council .............. 119 100 
Ealing Urban District Council ...... eer 83 100 
East Ham Corporation ...................... 72 110 
Erith Corporatiii——hhhh n 105 228 
Gravesend Corporation ...................... " 50 
Grays Thurrock Urban District Council ........ 25 | 33 
Heston and Isleworth District Council ........ 85 10 
Ilford Urban District Counciiiiè2.ͥ; 264 300 
Kingston-on-Tbames Corporation | 27 | 53 
Leyton Urban District Council ................ | 42 | 88 
Surbiton Urban District Council .............. 12 | 6 
West Ham Corporation .................... .. 3817 714 
Wimbledon Urban District Council.. 151 350 

Teil!! Ss at as | 1,611 3,091 


* This figure is up to March, 1905. 
+ This figure is up to March, 1904. 


ALTERNATING-CURRENT MOTORS IN INDUSTRIAL 
SERYICE.* 


BY P. D. IONIDES. 


After giving brief descriptions of the squirrel.cage wound rotor 
and single-phase series motors, the author said that in variable- 
speed work all three types are used. "The industries most generally 
requiring variable.speed motors having & wide range of speed are 
those connected with the making of paper, printing, dyeing and 
bleaching. In some cases the speed variation required is so wide 
and so gradual as to preclude the possibility of using induction 
motors, and until the recent development of the single-phase series 
motor there was no alternating-current 5 oould meet 
these requirements. In the majority of cases, however, the require- 
ments of speed variation can be met by the use of induction motors 
of either the squirrel-cage or slip-ring type. For paper calenders 
the usual requirements are (1) the dead slow speed for threading in 
the paper; (2) minimum speed for calendering certain classes of 
paper; (8) top speed for calendering other classes of paper. 

These requirements can be met in the following manner: — There 
is a small auxiliary motor driving the main motor through a worm 
gear and free wheel clutch, so asto give the required slow speed for 
threading in. The main motor is wound and connected to a con- 
troller of the tramway type, so that the coils of the stator can be 
grouped to form eight poles, at which the medium would be 
obtained, or four poles,at which full speed would be obtained. In this 
particular apparatus the supply is at 25 v^, and consequently the 
speeds of the motor are 860 and 720 revs. per min., making the 
usual allowance for slip. The changing from dead slow to half 
speed and from half speed to full speed is obtaincd by means of 
tappings from a pair of auto-transformers and a nuinber of notches 
on the controller, whereby a gradual increase in voltage is applied 
to the motor as the controller is moved from notch to notch. This 
ensures an even acceleration, and prevents any tearing of the paper. 
It would have been equally feasible to have wound the motor with 
12 and eight poles, so as to give three-quarter and full speed, or 
other combinations. The controller is placed remote from the 
motors for the convenience of the operator, and all movements are 
controlled by one handle. The whole apparatus is no more costly 
than direct-current apparatus to accomplish the same results would 
have been, and the operation is equally satisfactory. 

A modified form of the arrangement just described for paper 
calenders can be used to great advantage on other classes of work ; 
for example, in the driving of air compressors or hydraulic pumps. 
In this arrangement the motor is wound for two speeds—1.e., 
tappings are brought out from the windings so that the coils may be 
grouped to give full speed and half speed, or full speed and three- 
quarter speed, as the case may be, and connected to a double-throw 
switch, which when thrown in one direction will give the full speed, 
and in the other direction will give the half speed. This switch can 
be controlled either mechanically or electrically to regulate the 
speed of the motor to suit the demand. This arrangement is as 
simple, or even simpler, than any direct-current device to give 
corresponding changes in speed. A still simpler form of this speed- 
changing device can be used on squirrel-cage motors employed to 
drive machine tools and punching and shearing machines, where 
different speeds are required, and in this case the switch, which 
changes the grouping of the coils in the motor, is simply operated 
by hand, As an example—a 10 н.р. motor is used to drive a punch- 
ing and shearing machine. For very heavy work the motor is 
required to operate at about 75 per cent. of the speed at which 
lighter work could be done. To meet this requirement, the tappings 
for the grouping of the coils should be so arranged as to give three- 
quarter or full speed. If half speed and full speed are required, the 
tappings could be arranged accordingly. The output of the motor 
is varied in direct proportion to the change in speed—1.e., а 100 n.r. 
motor at 480 revs. per min. will give 75 H.P. at 860 revs. per min. 
and 50 H.P. at 240 revs. per min. ; but the efficiency at any of these 
speeds is as high as it is possible to obtain within a very small per- 
centage. As the power required to drive most machinery varies 
directly as the speed at which it is driven, the output of the motor 
corresponds very nicely with what is required of it. 

The foregoing examples all deal with classes of work where cer- 
tain fixed speeds will meet the requirements, and all that is neces- 
sary is the gradual acceleration between the fixed speeds, but there 
are other classes of work where it is necessary for the motors to 
have a speed variation of perhaps six or eight to one, with the pos- 
sibility of being able to run continuously, and with high efficiency, 
at any intermediate speed. This requirement is principally found 
in connection with paper-making machinery, and in some cases with 
calico printing, bleaching &nd dyeing. The only electrical apparatus 
which can accomplish this result has, until recently, been the shunt- 
wound direct-current motor operating on two or more voltages, so 


Abstract of a Paper read before the Glasgow Local Section of the 
Institution of Electrical Engineers on Tuesday. 
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as to give the required range of speed. The direct-current apparatus 
for this purpose has always been more or less expensive, and cult 
to design. The single-phase series motor offers a method of accom- 
plishing this result which is simpler and more efficient. For this 
purpose the apparatus will consist of a single-phase motor controlled 
by an induction regulator, which is a boosting transformer placed 
in series with the motor. This regulator or transformer raises or 
lowers the voltage, depending on the relative position of the primary, 
which is moved in relation to the secondary by means of a worm 
wheel and worm. Any required voltage from zero to full-line 
pressure can be applied to the motor, and consequently any required 
speed can be obtained. The losses in the induction regulators are 
simply the magnetisation and C?R losses. It will thus be seen that 
the arrangement is not only very efficient, but provides for a range 
of speed variation in fine shades which cannot be approached by 
any continuous-current device, unless it be very elaborate and 
costly. For variable-speed work, where constant stopping, reversing 
&nd starting again is required, both the squirrel cage motor and 
the slip-ring motor may be used. With the former, the con- 
trol is effected by applying different voltages to the primary 
by means of auto-transformers and a controller. For this ser- 
vice the resistance in the secondary should be increased so 
that the maximum torque is obtained at zero speed. This is 
accomplished by constructing the end rings, to which the bar wind- 
ings are bolted, of metal having a higher resistance than that used 
in the construction of the constant-speed squirrel cage motor. The 
torque of this motor varies as the square of the E.M.F. applied to 
the primary. This applies to the torque at all speeds—:.e., E. M. F. 
=100 per cent., torque 100 per cent.; E.M.F.=90 per cent., 
torque = 81 per cent.; E.M.F.—80 per cent., torque = 64 per cent., 
and so on. By means of the auto-transformers and the controller, 
any voltage can be applied so as to give the required torque and 
speed. With the slip.ring motor, the control is effected by varying 
the resistances in the secondary circuit of the motor, and this method 
of control corresponds to inserting resistances in the armature circuit 
of a shunt-wound motor. 

For overhead travelling-crane work, the squirrel-cage motor pos- 
sesses some advantages over the slip-ring type, in that three wires 
only need be led to each motor, and if three motors are used on the 
crane, one wire may be common to all three motors. Again, one 
set of auto-transformers can be used in conjunction with the three 
controllers for the control of the three motors, provided the capacity 
of these auto-transformers is equal to the maximum demand which 
will be made by the three motors. For operating winches, live 
rolls and work of this class, the slip-ring motor is preferable for the 
reason that, in the first place, the starting currents are not so 
heavy, and, in the second place, the currents handled by the con- 
troller are all in the secondary circuit, and consequently at a low 
pressure, which results in less Turni of the contacts. 


COMPENSATING ARMATURE REACTION. 


Mr. Edward Eugène Brown read a Paper on “ Armature 
Reaction” before the Newcastle Local Section of the Institution «f 
Electrical Engineers on May 15th, and the following is an abstract 
of that part of the Paper devoted to compensating devices :— 

With the high speeds used for turbo-generators it is impossible to 
keep down the reactance voltage, but in slow-speed dynamos there 
has been little necessity for considering means for reducing arma- 
ture reaclion, carbon brushes fulfilling every requirement. Max 
Deri, of Vienna, in working out a combined alternating and direct- 
current machine, thought of the plan of designing a direct-current 
inachine with compensating winding in the pole-pieces, by using a 
field magnet in the form of a stator of a revolving-field motor, but 
the armature with just the ordinary direct-current winding. The 
exciting shunt coils would be wound to form the necessary number 
of poles, but the compensating winding in series with the arma- 
ture would be wound in every slot, and would form a winding 
whose centre would give a pole somewhat backward from that 
of the shunt winding, thus neutralising the shifting of the field. 
Prof. Ryan, to whom we owe much for the investigation into arma- 
ture reaction, proposed to wind these compensation coils in slots in 
the pole-pieces, using an ordinary radial-pole field magnet, so that 
every element of the armature winding could find a corresponding 
opposing element in the pole-piece, thus completely neutralising 
the armature effect on the field. Ryan also added a pole on the 
point of commutation to provide a reversing field, and thus enabled 
a very large overload to be got out of the machine with a fixed 
point of commutation. This method is probably the most successful 
in the use of windings in slots on the pole-pieces. 

Various modifications of the slotted-pole windings have been pro- 
posed and used with more or less success. Dynamos for very high 
speeds have been made by Messrs. Brown, Boveri & Co., of Baden, 
whose dynamos are wound on the Déri plan. The best results 
have been obtained with the shunt separately excited—they run at 
8,000 to 3,500 revs. per min. with fixed brushes. The shunt coils 


are not spread in the slots, but wound across several slots to form a 
two or four-pole field as desired; one tooth between the shunt wind- 
ings serves as a reversing pole. Sautter, Harlé & Co., of Paris, use 
an ordinary four-pole field with reversing poles of considerable size 
between the usual poles. Although these additional poles must 
cause considerable leakage, yet it is a question whether this is not 
the cheapest form of field, and it certainly can be inade effective ; 
motors are being made by this method, and stand considerable over- 
loading and reversal of direction of rotation without sparking. This 
is especially useful for motors with intermittent loads and where 
reversal of the direction of rotation is required, such as for lifts, 
cranes, cogging mills, &c. A very successful means of securing a 
fixed lead of the brushes is found in the machine designed by Mr. 
Lundell. The pole is slotted radially into two equal parts, but the 
forward part has the pole-piece extended, so that this half, having 
an air-gap of lower reluctance than the other half, has at no-load the 
greater number of lines of induction passing through it. By this 
means it is at a high saturation point, but as the load is put on the 
armature the excitation is increased either by series winding or by 
increasing the shunt current.* This increased excitation then 
affects the back part of the pole-piece, because being less saturated 
than the forward part, in spite of its greater air-gap reluctance, its 
permeability makes its total reluctance less. Thus the zone of the 
commutating space is kept constant, and no change in lead is neces- 
sary for change of load. 

In the discussion which followed, Mr. Laws mentioned that auxiliary 
poles sometimes gave rise to compounding effects which were objection- 
able when paralleling machines, Messrs. Brown, Boveri & Co. got over 
this difficulty by separate excitation. Dr. Thornton said that he was 
carrying out experiments on a six-pole machine with three kinds of 
brushes—viz., carbon, copper, and iron brushes. To all appearances the 
latter gave the best results, and they wei e not cutting the commutator. 


CORRESPONDENCE. 


“A PLEA FOR LARGER UNITS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: I have read with considerable interest the corre- 
spondence which has followed your leading article of April 28th 
last under the above heading, in which the adoption of larger 
units for central station working is advocated. With the 
views expressed in your leading article, and in Mr. J. H. 
Rider’s letter of May Ist, I am entirely in accord, and fully 
believe that economy in generating electrical power is more 
often to be obtained by simplifying the engine-house plant and 
in limiting the number of units than in attempting to subdivide 
the plant to an extent so common in practice of the past. 

It may seem heresy at the present time to say so, but it is to 
my mind becoming more apparent daily, that the commercial 
economy obtainable from small units, by being able to run 
each at or near full load, is not so apparent in practice as we 
have been led to believe—and this, doubtless, due to the extra 
complications—and henceadditionallosses—introduced thereby 

Presumably the generating plant described in Mr. Vignoles's 
interesting article in your paper of April 28th last, in which a 
total plant capacity of 900 kw. is divided over eight separate 
generating scts, will ensure each being run as near as is ever 
possible in practice at fuli-load ; and yet, in spite of this, the 
average coal consumption works out to about 710. per kilo- 
watt-hour and. the water has with an effort bcen reducel from 
60 Ib. to 50 Ib. per kilowatt-hour. In the same article we find 
mention made of the fact that (in addition to two smaller units) 
four 100 kw. and two 220 kw. units are installed, although 
the steam consumption of the 220 kw. units at ha/f-load tested 
out to 27 lb. per kilowatt-hour and the 100 kw. units at full- 
load to 32 lb. per kilowatt-hour. 

Considerable attention has been drawn in this correspondence 
to the difference in economy ruling on board our battle ships 
and that obtainable in central station working. 

Might I be allowed to suggest that the discrepancy is possibly 
partly due to the fact that on board ship and in our mills atten- 
tion is chiefly concentrated on the economy obtainable in prac- 
lice, and results obtained on short tests before the plant is sct 
to work are largely discounted, whereas the custom in central- 
station working has been to set a premium on results obtain- 
able before the plant is set to work, and to a large extent to 
ignore results obtained in practice ? 

It has always seemed strange to me that in spite of the 
importance of reducing coal costs to a minimum in central 
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stations, that in so few cases have any steps been taken towards 
checking the efficiency of generating sets after once set to work. 

That the coal consumption obtained on board ship (taking 
an average of the figures quoted by Mr. Vignoles) can be 
equalled when generating electrical energy under favourable 
conditions has, I think, already been shown possible in prac- 
tice; at all events a result of 3 lb. of small bituminous coal рег 
kilowatt-hour is being obtained under everyday working con- 
ditions. Further, that marine results can be approached in 
electricity works under far less favourable conditions than those 
prevailing on board ship would also seem to have been shown 
possible by the results obtained in Mr. Miller's station at Wood- 
lane belonging to the Kensington Company. 

To enable such results to be obtained, however, it is certain 
that the general arrangement and everyday efficiency of the 
plant has called for greater attention than the test figures 
obtainable before the plant is set to work. And yet at the 
present time it is only the latter which in many cases receive 
serious attention.— Yours, &c., 

Rugby, May 22. E. J. Fox. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: This correspondence brings forward the advantage of 
attaching two dynamos to one engine in stations where both 
lighting and traction supply is given. In many stations the 
motor load may require some 200 kw. or 300 kw. of plant and 
the traction load a similar amount. If the two dynamos were 
driven from one engine of between 500 kw. and 1,000 kw. 
capacity, one might expect much better costs than would come 
from separate plants. If a battery and reversible booster be 
added to the traction switchboard, then the load will be so 
steadied that there will be no difficulty in keeping the engine 
speed steady enough not to interfere with the lighting volts, 
and the plant could be run under a good load-factor. At 
night, when the lighting load was se enough to monopolise 
the large engine, the two dynamos could be run in parallel on 
the lighting board and the traction would go on to a separate 
plant. Also, if the load eventually became so great that the 
combination was undesirable, the two dynamos could be run 
permanently on one board with good results. 

In the case of steam turbines, where the economy of the 
engine improves so greatly as the size of the turbine goes up, 
this combination is likely to have the happiest results, and 
indeed I understand that a combination of alternating and 
direct-current dynamos connected to one turbine is being used 
on a very large scale on the Continent, but I am not aware if 
the direct-current dynamo is for traction. 

When getting new plant, it is to be noted that it will often 
be found that the standard size of the engine tendered for will 
give considerably more power than may be specified for by the 
buyer. As the dynamo is so much cheaper than the engine, it 
may pay very well to have the dynamo increased in size to 
take all the engine will give it. By this means the power of 
a combination may be increased as much as 20 percent. by an 
addition of less than 5 per cent. to the cost. It is also to be 
noted that the very popular throttle-governed engine is not 
economical for station work, as its best economy is on! 
reached when it is on the point of slowing down with the load, 
a condition of running which cannot be made use of in actual 
station practice. The addition of a simple cut-off gear, such 
as is fitted by some of our best high-speed engine makers, 
should greatly add to the efficiency of the plant, seeing that it 
can then berun at its most economical load whenever required, 
and the cut-off gear will take care of overload — provided, of 
course, that the dynamo be made large enough. 

It would be interesting to know if any stations have tried 
raising their steam pressure to enable them to meet the winter 
peak ? The use of a moderate pressure for the greater part of 
the year will minimise boiler troubles ; while the increased 
pressure for the winter peak should be of the greatest assistance 
in enabling it to be met without excessive capital costs. There 
should be no difficulty in getting the plant made strong enough 
to deal with the short-time excess load at higher steam pres- 
sure.—Yours, &e., C. TURNBULL 

Borough Electrical Engineer. 

Corporation Electricity Works, Tynemouth, May 23. 


IDLE CURRENT AMMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I notice under the above heading a description in your 
current issue of an instrument indicating the quantity V.C. 
sina (where V = volts, Cline current and a= phase dis- 
placement). Would not this instrument be more accurately 
described as an ** idle current wattmeter," as it indicates the 
* wattless component of the watts and not of the amperes 1 

It may also be interesting to recall the fact that instruments 
of this type, constructed on the induction principle, were 
manufactured more than ten years ago ; they were, in fact, the 
first instruments constructed on the “ Ferraris" principle and 
were designed by von Dolivo-Dobrowolski and sold under the 
name as power factor indicators." Power factor indicators 
they certainly were not, although often so spoken of to this day. 

Idle current instruments have, however, never been largely 
used and are now being fast superseded by power factor 
indicators, as the latter instruments show the actual power- 
factor independently of the load, whereas the former require a 
wattmeter reading also to be taken before the indications can 
be interpreted.—Y ours, &c., KENELM EDGCUMBE. 


London, May 22. 


CABLE LAYING. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sir: In the copy of a letter sent to you for publication, 
and which appeared in your issue of the 12th inst., Mr. James 
Perry gives the recipe of his mixture of sand and tar for sur- 
rounding lead-covered cables embedded in the ground. We 
notice that Mr. Perry favours the employment of crude tar, 
that is to say, in the state as it comes from the gas works. 
With your permission, we would like to call attention to the 
fact that crude tar contains a certain percentage of phenol and 
its homologues, also ammonia is met with in considerable pro- 
portions in both liberated and combined form. This being the 
case, it would be a mistake to employ crude tar for iron- 
sheathed lead.covered cables, as particularly the ammonia 
would quickly corrode the iron sheathing, and it has been 
1 d that rust will attack the lead covering. In all cases 
we prefer to employ “freed” coal tar, as being more reliable in 
every way than the crude product.— Yours, &c., 

Miilheim-on-Rhine, FELTEN X GUILLEAUME CARLSWERK 

May 19. ACTIEN-GESELLSCHAFT. 
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THE BERMONDSEY CLAUSE. 


RATHMINES AND RaTHGAR URBAN District Councit BILL. 


On Friday last, a Committee of the House of Commons, of which Sir 
John Brunner is Chairman, considered the clause in the Rathmines and 
Ratbgar Urban District Council Bill dealing with the supply of electrical 
energy and fittings. | 

Mr. CHAMBERS, in describing the proposals of this portion of the 
bill, said they were contained in part VII., which proposed to extend the 
area of supply to include the extended boundary just granted by the Com. 
mittee under another section of the bill, and also to purchase the rights 
of the National Electric Construction Co. in Rathmines, under which the 
Council would take over the supply of electrical fittings, &c. An agree- 
ment had been entered into with the company to give effect to this. 
Clause 48 was a clause inserted by agreement with the Electrical Con- 
tractors’ Association, by which the Council undertook not to do any 
fitting of consumers’ premises for electric light directly, but only through 
a contractor. The opposition to this part of the bill was by the local gas 
company, whose objection was that it was unfair to give the Council any 
fuither powers with regard to the electricity undertaking. 

Mr. GERALD FITZGERALD asked that a clause on the lines of the 
Bermondsey clause should be inserted in the bill. 

Evidence was then called by the Urban District Council on this point, 
the effect of which was that, in the opinion of the witnesses, no burden 
would be put upon the rates by the extra powers which the Council pro. 
posed to put upon itself. 

After baying intimated to the Gas Co. that he would require no wit. 
nesses from them, 

The CHAIRMAN stated that the. Committee would grant the clause 
asked for by Mr. Gerald Fitzgerald, which should be applicable to the 
extended area. | E 
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RAILWAY OOMPANIEBS AND MOTOR OMNIBUSES. 
NonRnTH-EASTERN .RAILWAY BILL. 


Before a House of Commons Committee, of which Col. H. F. Bowles was 
chairman, the clause of the North-Eastern Railway Co.’s bill. giving it 
power to run motor omnibuses, was considered last week. Opposition 
was Offered by a number of municipal tramway authorities. 

Mr. MOON, K.C., said the clause in question was clause 38, and that as 
originally introduced it would have enabled the company to set up lines 
of motor 'buses in all directions from their railway stations, and not 
confine their operations to their railway traffic. Asa matter of fact, this 
clause bad been copied from the Great Eastern Railway Co.’s Act of last 
year, but it had never been intended by the North-Eastern Railway Co. to 
run the 'buses in any other manner than to deal with the traffic of the 
railway company, and he was willing that some safeguards should be 
inserted making this clear. Already an addition had been made to the 
clause giving the local authorities the right to prescribe the routes to be 
taken between the point of departure and the destination. The opponents 
to the clause were the Corporations of Hull, Newcastle and Bradford. 

Sir GEORGE GIBB, general manager to the North-Eastern Company, 
confirmed Mr. Moon's statement as to the object of the clause. 

Mr. BALFOUR BROWNE, K.C., in addressing the Committee for the 
opposition to the bill, referred especially to the Newcastle electric tram- 
way system, which he said had cost £1,100,000. The assurance given in 
the House of Commons on the second reading of this bill that the 'buses 
were not intended to be run in competition with existing tramways had not 
been given effect to in the bill. He considered that any competition would 
be most unfair and would be an extension of the monopoly of the rail- 
way. A railway company’s functions ended at its railway stations, and 
it was becoming increasingly difficult to control such huge monopolies. 
The Railway and Canal Commissioners would have no power to deal with 
the question if the buses competed unfairly with tramway authorities. 
Не asked the Committee to decide that the legitimate functions of the 
railway company were to convey goods and passengers on their railway, 
and not to act as collectors of passengers. Two railway companies already 
this session had applied for these powera, but had withdrawn them. 

The CHAIRMAN having intimated that the Committee were agreed on 
the general principle of the clause as it was in the bill, it was stated on 
behalf of the Newcastle Corporation that they would take no part in the 
discussion of clauses. 

After a deliberation in private, 

The CHAIRMAN said that the preamble of the bill as regards clause 38, 
dealing with motor 'buses, was found to be proved, with certain modifica- 
tions. There modifications were that the railway company had the right 
to pick up and set down passengers along the routes taken by the 'buses ; 
the сочат company had to бх a destination to which the buses would 
run, and the local authorities were to prescribe the routes. 1f the com. 
pany wished to vary or extend the routes, and the local authority refused 
there was the right of appeal to the Board of Trade by the railway 
company. A sub-section precluded the railway company from running 
motor 'buses otherwise than to or from a station or hotel except with the 
consent of (he local authority. 


THAMES EMBANEMENT TRAMWAY. 


LoNpoN County CouNcin (Tramways) BILL. 


The London County Council (Tramways) Bill came before a House of 
Commons Committee on Thursday last week. The Committee are:— 
Mr. Kearley (chairman), Sir Walter Greene, Mr. Partington and Mr. 
Strogan. "There is a good deal of opposition, which includes the City of 
London Corporation, the Metropolitan District Railway, the Làmbeth 
Borough Council and a large number of frontagers. Mr. Erskine Pollock, 
K.C., Mr. E. Moon, K.C. and Mr. Du Cane appeared for the bill. 

Mr. POLLOCK, K.C., in opening, said the main proposals of the bill 
were the construction of tramways over Westminster and Blackfriars 
Bridges and along Victoria Embankment. The first line proposed would 
start from the present terminus of the Council's tramways on the кош 
side of Westminster Bridge, and, after crossing the bridge, would pass 
along the Embankment as far as Waterloo Bridge, and join up with the 
subway which terminates there and which was authorised in 1902, to run 
as far as Theobald’s-road. This connection would form a direct means 
of communication between the north and south of the Thames, as already 
& tramway through the subway had been sanctioned. 'The width of 
Westminster Bridge was 54 fl. 4 in., во that there would be ample space 
for a double line of rails. At the point of junction between Westminster 
Bridge and the Embankment the width of the road was 94ft., and the 
Embankment itself had a width of 64 ft. for the majority of its length. The 
length of this line was 1 mile 4 chains, The next line would be 7 furlongs in 
length, and would come from the terminus of the Council's tramways on the 
south side of Blackfriars Bridge, and, after crossing the bridge, would 
pass along the Embankment and connect up with the subway at Waterloo 
Bridge already referred to. A connecting link wae also proposed between 
the present terminus up the Albert Embankment and the proposed line 
over Westminster Bridge, and a loop was also suggested at Waterloo 
Bridge to facilitate the traftic coming out of the subway and turning east- 
wards to go over Blackfriars Bridge. The cost of the two first-mentioned 
lines would be £53,700 and of the other two £52,700. After going in 
detail through tbe various proposals to construct tramways along the 
Embankment, counsel subnutted that, as the Embankment was lighted 
and maintained by the County Council, it was the ideal thoroughfare for 
the passage of a tramway, considering its width. There had been a 
lengthy report by the Home Office against the proposals consequent upon 
а report to that department by the Commissioner of Police to the effect 
that, if the proposals were sanctioned, there would be & very serious 
danger of obstruction to the entrances to the Houses of Parliament. In 


reply to this, he could only remind the Committee of the extreme width 
of the bridge and of the Embankment at the point of junction, which was 
some distance from the main entrance to the Houses of Parliament. A 
petition signed by 100,000 people had been presented in favour of the scheme. 

The CHAIRMAN said the Committee ‘would require to hear someone 
from the Home Office with regard to this aspect of the case. 

Mr. MAURICE FITZMAURICE, chief engineer to the London County 
Council, said that the distance between the centre of the two tracks over 
Westminster Bridge would be 10ft., and this was necesaitated by the 
peculiar construction of the bridge, for the convenient laying of the 
conduits. It wae just possible that the tracks might be brought a couple 
of feet closer. He disagreed entirely with the suggestions in the report 
of the Home Office as to the possibility of obstruction to the entrance to 
the Houses of Parliament. The conduit system would be adopted for all 
these tramways, 

On Friday, 

Mr. FITZMAURICE gave further details of the scheme. Under cross- 
examination, witness stated that the service of cars over the bridges was 
anticipated to be a one-minute service. After carefully considering 
various methods of getting trams across the bridges, including tunnelling, 
he had been forced to the conclusion that the scheme now proposed was 
the only practical one. The cars would not stop for picking up passengers 
on the bridges. The Council would adopt any proposal made by the 
Board of Trade or Police Commissioner with regard to the safety of the 
cars coming out of the subway on to the Embankment. 

Mr. J. ALLAN BAKER, Chairman of the Highways Committee of 
the London County Council, dealt at some length with the advantages 
which the London County Council believed would be secured for the pub- 
lic by the construction of these lines. From the esthetic point of view he 
did not think an L.C.C. tramcar was any lees beautiful than a heavy 
traction engine drawing vehicles behind it, which was very often to be 
seen on the Embankment. The Westminster City Council had not 
petitioned against the bill, and a very intluential minority of the City 
Corporation had been in favour of the bill. 

Cross-examined : The principal object of the bill was to link up the 
northern and southern tramway systems. It would also be an advantage 
to do away with the dead ends which now existed at the bridges. The 
single-deck cars running in the subway would also run along the surface 
lines, and their length would be greater than the ordinary double-deck 
cars in order to give a similar amount of accommodation. 

Mr. ANDREW YOUNG, valuer to the London County Council, gave 
evidence to the effect that, from a long experience, he had never known 
the construction of a tramway to depreciate the value of property along 
the route. 

Mr. H. E. HAWARD, comptroller to the London County Council, spoke 
as to the probable financial result of the proposed tramways, which had 
been very carefully considered. It was estimated from actual experience 
that the receipts would be ls. per car-mile, which would give a gross 
revenue of £46,000 per annum with the service proposed. Working 
expenses at 7d. per oar-mile would be £27,000, interest and sinking fund 
£10,500, renewals at 14d. per car-mile £5,700, leaving a net balance for 
the first year of £2,800. 

Mr. VESEY KNOX, 02 behalf of the City Corporation, contended that 
the extra expense which would have to be put upon the subway was In 
fact an expenditure upon the tramway undertaking. The City Corpora- 
tion wished to have nothing to do with tramways, and consequently did 
not think they ought to bear any part of the expense. By an oversight 
the City Corporation had omitted to oppose on this point the act which 
authorised the subway in 1902. 

On Tuesday, | 
. Mr. EDGAR HARPER, statistical officer to the London County Council, 
dealt'at very great length with the present traffic along the routes of the 
proposed tramways over the bridges and along the Thames Embankment. 
No fewer than 53,000,000 passengers were brought to, and over, the 
bridges by all routes during the year, but only 40 per cent. of those using 
Westminster Bridge availed themselves at present of the service of 
omnibuses, notwithstanding the fact that there were six different lines of 
omnibuses crossing the bridge. His opinion was that the halfpenny 
omnibuses would be taken off the streets altogether, whilst the other 
'buses would suffer considerably if the trams were passed, so that the 
general effect would be an appreciable relief to the wheeled traffic over 
the bridge and along Bridge-street and Whitehall. With regard to the 
Blackfriars Bridge, he said that there were four lines of electric trams 
having a terminus on the south side, and in 1904 these tramways brought 
to that terminus about 38,000,000 passengers. The capacity of the 
omnibuses crossing Blackfriars Bridge was such that not more than one- 
third of those brought by the tramways could avail themselves of them. 
He did not think the presence of the tramlines would create any difficulty 
in the matter of the existing traflic. | 

The CHAIRMAN here intimated that it was the intention of the Сош- 
mittee to make a careful personal examination of the whole of the routes 
over which the tramways were proposed. 

Mr. HARPER, in cross-examination, refused to admit that there was 
any possibility of congestion on the northern side of the bridges. | 

Mr. J. К. BRUCE, traffic manager of the London County Council 
tramways, said that the passing of these lines would mean the provision 
of a most important through route, which was badly wanted by the traffic 
now carried by the London County Council to the southern side of the 
bridges. He regarded the linking up of the northern and southern 
systems as a matter of the utmost public importance. It would mean a 
saving of 15 minutes to a passenger making the journey from West- 
minster to Islington, Thie service proposed to the two bridges was not an 
entirely circular one, as а proportion of the cars would run into the sub- 
way at Waterloo Bridge. It was his opinion that the existence of a tram- 
way along the Embankment would necessarily decrease the omnibuses 
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along the Strand and Fleet-street, so that the beneficial effect of the 
scheme would be general and would not be confined to the streets in 
which the tramways were run. | 

Мт. ALFRED BAKER, general manager of the Birmingham Corpora- 
tion tramways and late chief officer of the London County Council tram- 
ways, gave corroborative evidence. His experience was that very great 
delays and much congestion was caused by dead ends such as now existed 
at the bridgee. He was distinctly of the opinion that the present pro- 
posal was the only real method of solving the traffic problem in London. 
No other policy could prove satisfactory. The linking up of the northern 
and southern tramway systems of London could not be overrated, and 
the gain to the Metropolis would be incalculable. The traffic would be 
distributed over a much greater area, and the carrying capacity of the 
tramways was vastly superior to that of omnibuses. | 

The cross-examination of Mr. Baker brcught out no new points. 

Mr. J. R. Tomkins (Mayor of Camberwell), Mr. Thos, White (Mayor of 
Lewisham), Mr. H. R. Barge (member of the Poplar Borough Council) 
pri Councillor Williams (Finsbury) also gave evidence in support of the 
scheme. 


MUNICIPAL WIBIKG. 
Lonpon County Сосхси, (GENERAL Powers) BILL. 


The section cf the London County Council (Geneial Powers) Bill 
dealing with the question of ele-trical fittings came before the Police and 
Sanitary Committe e of the House of Commons on Wednesday. Mr. C. C. 
Hutchinson appeared in opposition to this part of the bill on behalf of 
the Electrical Contractors’ Association. The electric lighting and gas com- 
panies also opposed, and were represented by Mr. Balfour Browne, K.C. 

Lord ROBERT CECIL, K.C., on behalf of the London County Council, 
eaid the powers under this section were contained in part XV. of the bill, 
and the object was to enable metropolitan boroughs authorised to supply 
electrical energy to spend money on electrical fittings. The clauses in 
question read as follow :— 

63. It shall be lawful for the council of any metropolitan borough 
being authorised to supply and supplying electrical energy, to expend 
money upon the wiring A fitting and supplying with wires, fittings and 
apparatus the premises of their consumers, or prospective consumers, and 
to enter into and carry into effect agreements and arravgements with 
respect thereto, and to make such charges therefor whether directly or 
otherwise as у may think fit." 

64. Any such council of a metropolitan borough may borrow in the 
same manner and subject to the same conditions as if such expenditure 
were for the purpose of the Electric Lighting Acts, 1892 and 1888, as 
amended by the London Government Act, 1899, such sums of money as 
may be required by such council for the purposes of this part of this act.” 

It would thus be seen that the London County Council was not autho- 
rised to supply fittings direct. Already two attempts had been made to 
secure these powers by the London County Council—viz., in 1902 and 
1903, but the clauses had never yet been before the Police and Sanitary 
Committee. There were a very large number of precedents for these 
powers in the provinces, and two of the London borough councils also 
bad the powers. Twenty of the borough councils had petitioned the 
Council to apply for these powers. As a general principle he was of the 
opinion that it was a reasonable thing to allow an authorised distributor 
of electricity to supply the fittings and apparatus for facilitating that 
supply. The County Council, however, did feel that it would be unfair 
that this business should be carried on at the expense of the rates, and to 
this end the following proviso had been inserted in the Bill: Provided, 
however, that every such council ehall, so far as is reasonably practicable, 
so adjust the charges to be made by them as aforesaid as to meet any ех. 
penditure by them under the powers of this section.” The opposition of 
the gas companies as ratepayers he thought was met by the above 
proviso, With regard to the electric lighting companies, he would point 
out that in only a few instances did competition between them 
and a local authority take place, and it seemed unfair that, as the 
companies had powers to supply fittings, the local authorities should 
not be allowed to do likewise, None of the local authorities objected to 
this section of the Bill. 

Mr. HUTCHINSON, for the Electrical Contractors’ Association, said 
that if the London County Council would adopt the Ealing clause given 
in 1904, his opposition would probably cease. 

In concluding his opening for the promoters, Lord ROBERT CECIL 
said the proposals of the Council did not include the supply of dynamos, 
but he believed the c'auses would allow of fittings being supplied on the 
hire-purcbase system. 

Mr. HENRY MILLS, Chairman of the Lighting Committee of the 
Islington Borough Council, spoke as to the efforts of the London boroughs 
to induce the London County Council to take this matter up. There were 
about 50 provincial towns which had these powers, and already the elec- 
tric lighting companies made a feature of supplying fittings, so that the 
consumers in the companies’ areas had better facilities than those in the 
areas of the local authorities. 

.Cross-examined by Mr. BALFOUR BROWNE K.C., for the Electric 
Lighting and Gas Co.s, Witness admitted that this bill bad not been put 
betore the ratepayers of Islington. In the case of the powers obtained by 
Woolwich and Marylebone, the ratepayers of those districts had had to 
approve of the individual bills. It was true that some of the metropolitan 
borough councils’ electrical undertakings were not profitable, but it was 
difficult to make all e:ectr.cal undertakings pay. If these wiring powers 
had been universally possessed in London, no doubt most of the losses 
would have been turned into profits, The proviso quoted by Lord Robert 
Cecil had not been considered by the boroughs, but he was quite satistied 
with it, and believed that it would prevent any loss falling upon the rates. 


The CHAIRMAN faid the Committee thought the London County 
Council had been well advised in adding the proviso in question. The 
Committee would like to hear as to how far this was acceptable to the 
opposition. 

Mr. NEVILLE, for the Putney and Wandsworth Gas Co., said the 
clause did not go far enough, and he would ask that it should be worded 
60 88 to include interest and sinking fund. 

Mr. MILLS said he was not prepared to modify the proviso í «(m what 
it was. 

By Mr. HUTCHINSON, for the Electrical Contractors Association : 
Witness refused to put into the clause words to the effect that the work 
should only be done throogh a contractor. 

The CHAIRMAN : That is the Ealing clause. 

Mr. A. B. BRYCESON, town clerk of Woolwich, and Mr. R. M. 
PRESCOTT, town clerk of Fulham, also gave evidence. 

Mr. SPENCER HAWES, of the firm of Messrs. Robeit Hammond & 
Co., consulting engineers to the Hackney Borough Council, gave figures 
to show that the effect “р the electrical undertakings of the provincia] 
local authorities who had similar powers to those asked for in this bill 
had been of a most beneficial character. 

Cross-examined by Mr. HUTCHINSON : He was of the opinion that 
the borough councils would carry out the work of installation much 
better than the contractors, because they already had a qualified staff. 
The larger proportion of the business under these powers would be motors 
on hire. The Borough Council of Hackney had an agreement with the 
Rhodes Mfg. Co. by which motors were hired out, but unfortunately the 
price was high and the period ridiculously short—viz., three years. They 
would be able to do this work more cheaply mer 

In answer to the Committee, witness said that the borough councils in 
London had very little means of a day load, by reason of the fat that 
there were no tramways for them to supply. Therefore, it was cn'y by 
facilitating the use of electric motors that the undertaking could be 
improved. 

This concluded the case for the bill. 

The CHAIRMAN aaid it might shorten the proceedings if he could get 
an assurance from the London County Council that they fully intended 
to make the proviso which they had put forward operative in its fullest 
sense. The fact that the ratepayers of the various borough councils had 
not been given an opportunity of considering the proposition had a certain 
weight with the Committee, and, therefore, this alone would justify them 
in seeing that a really operative clause should be inserted protecting the 
ratepayers. 

Lord ROBERT CECIL said this was the intention of the promoters, 
and any words that would give effect to the remarks of the Chairman 
would be adopted, 

The CHAIRMAN said the position of the borough councils was a 
peculiar one in this matter, and he wanted to absolutely ensure that no 
loss should fall upon the rates. 

Mr. BALFOUR BROWNE, for the Electric Lighting and Gas Cos., said 
that, in view of the remarks just made, his opposition on preamble had 


gone. 

Mr. FREEMAN, for the London County Council, suggested that the 
provieo should include words that would force the borough oouncils to 
cover interest and sinking fund charges in adjusting their charges. 

The CHAIRMAN said the Committee would also require separate: 
accounts to be kept. 

Mr. HUTCHINSON, on behalf of the Electrical Contractors’ Asso- 
ciation, asked the Committee to insert words in the proviso stipula:ing 
that the work should in all cases be done through a contractor. The 
clause as it stood would enable the boroughs to do work at cost price, to 
the serious detriment of the private wiring contractors. The precedents 
he relied upon were those of Marylebone, Willesden and Ealing. 

Mr. W. R. RAWLINGS, president of the Electrical Contractors’ Assc- 
ciation, spoke as to the small margin of profit now made on fittings and 
wiring work, and to give these powers to the borough council would have 
& serious effect upon private businesses. He was quite certain that the 
work could not be carried out better by à municipality than by private 
contractors. 

Mr. RASHLEIGH PHIPPS, past-president of the Electrical Con- 
tractors’ Association, said that his view was that the ordinary electric 
contractor in London would have to shut up his business in a few yeara 
if these powers were granted. The local authorities would be able t» 
borrow money at a cheaper rate than the private firms, and this would 
be a material factor in the matter. No electric supply company in 
London did any wiring of consumers’ premises directly ; it was all done 
through contractors, He gave figures showing the exceedingly small 
margin of profit on a number of jobs carried out in London 1ecently. 

Lord ROBERT CECIL, in reply, on behalf of the London County 
Council, said that if the amendment asked for by Mr. Hutchinson was 
granted it would have the effect of leaving the borough councils in the 
same position as they were without it, because they could already, with- 
out Parliamentary powers, carry out such work through a contractor. A 
large portion of the business they anticipated in this connection would be 
small motors, in order to improve the day load of the electricity works. 

After deliberating in private, | 

The CHAIRMAN said the Committee had decided to give the clause 
substantially in the form put in by the promoters and modified by the 
Committee. They had considered the question put before them by the 
electrical contractors, but they did not find, in reviewing the evidence 
placed before them, substantial reasons for departing from the usual 
custom of that Committee during the last five or six years. They had 
referred to the Ealing case, which had been quoted as the most recent 
precedent. and found that it was an agreement between th2 promoters 
and certain ratepayers who did not oppose and did not appear against 
the bill. They thought that the contractors would not be seriously in- 
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` jured, and from what they knew from other parts of the country where 


such clauses were in operation the clause would not operate disadvan- 


E tageously as a whole. In this case an unusually stringent addition had 


been made in the clause in order to ensure that the business should not 


` be carried on at a loss. He thought this was a very substantial protec- 


tion to the contractors. 
Yesterday the Committee granted the powers asked for, with the follow- 


ing additions to the clauses given above: (1) Every sum charged by any 


such council to a consumer in respect of the wiring and fitting of the 
premises of such consumer, and the supplying of wires, fittings, motors 


‘and apparatus shall be clearly stated on every demand note by such 


council for payment for electrical energy supplied to such consumer dis- 
tinct from the charge for such energy. (2) The total sums received and 


‘expended by any such council under this part of this act in each year 


(including the amount required for interest on and payments to sinking 
fund in respect of any moneys borrowed), shall be separately shown in 
the published accounts of the electric lighting undertaking of such council 
for such year. Provided, however, that every such council shall so adjust 
the charges to be made by them as aforesaid as to meet any expenditure 
by them under the powers of this section (including interest upon any 
moneys borrowed under and for the purposes of this part of this act and 
payments to sinking fund in respect of such money). | 


METROPOLITAN PNEUMATIO DESPATCH BILL. 


Sir Aubrey-Fletcher's Committee of the House of Commons resumed 
consideration of this bill on Friday last. 

Mr, A. E. STUART, an engineer in the employment of the Batchelor 
Tube Co., said he had made a study of the adaptation of the system to 
the transportation of parcels and postal service. He had carefully checked 
the estimates of the proposed expenditure and the revenue, and agreed 
with them. Witness went at great length into the estimates of possible 
business, the etfect of which was to corroborate the estimate of 80,000,000 
parcels per annum, irrespective of newspaper or post office business. 

Cross-examined by Mr. CLEASE for а number of borough councils : 
Witness stated that it was expected that 4,000 carts and vans would be 
relieved from the streets of London by the operations of the company, 
but he admitted that there would be 3,500 tricycles and 70 vans put on 
the streets by the company for delivering the parcels. 

On Monday, 

Col. R. E. CROMPTON was called and said he had been to America 
for the purpose of studying the subject of pneumatic dispatch, and had 
inspected the Batchelor system in New York, Boston and Philadelphia, 
and considered the system quite suitable for London. When he saw the 
tubes in the systems in the above towns, which had been in operation for 
а number of years, there were very little signs of wear. No instance had 
been reported by the New York postal authorities as to damage to parcels 
and letters. There were no engineering difficulties in the matter, and it 
was with the engineering side that he had particularly dealt. On the 
question of the supply of electricity, he had worked out some figures 
showing the comparative cost to the company of taking its supply in bulk 
from the local authorities in London or of erecting a generating station 
on the site scheduled in the bill, at Wood-lane, Shepherd's Bush. The 
figures are embodied in the following table:— - 


Tabulated Statement showing Comparative Cost of Power. 

1. If purchased from local authority at the proposed rate of 0°75d. less a 
rebate of ,},d. for each 1 per cent. after the load-factor exceeds 50 
per Fund At an average load-factor of 62 per cent. this would equal 
0:63d. 


81,278,489 Board of Trade units at 0°63d. per unit. £82,091 
Estimated repairs on distribution plant. 4,500 
Depreciation on ducts, conduits and manholes at 24 
pér CON Gini AAA a va b ша ehe жаз REM £2,100 
Depreciation on power cables at 4 per cent. ........ 4,200 
Depreciation on telephone cables at 5 per cent....... 762 
7,062 
Total annual cost of power if purchased............ £93,653 


2. Cost of power if generated on the proposed land at Wood Lane, 
Shepherd's Bush, by the company itself. 


Fuel, being 74,500 tons of Nottinghamshire nuts at 11s. 6d. 


per ton FFF 442,837 
Petty stores o e .. 2,000 
Wages and ворегірќепдепсе........................... . . 4,500 
Repairs to generating plant (estimated)...... ———( 4,500 
Repairs on distribution plant as above ................. . 4,500 
Depreciation on buildings, &с.......................... ; 450 


Depreciation of generating machinery generally at 10°%.... 10,300 
Depreciation on distribution machinery as detailed above.. 7,062 


£76,149 

It was proposed to lay the electric supply mains by the side of the pneu- 
matic power conduits and at the same time telephone cables to connect 
up the various stations. 

In the course of cross-examination Col. CROMPTON said that he did not 
think the City streets were any more crowded with pipes, &c., than many 
of the West End streets. He agreed that if the company bought energy 
they would only buy actually the quantity they used, and, therefore, the 
number of units in Table I. should have been 23,000,000, which would 
reduce the comparison in favour of the purchase from the local authority, 
but at the same time this ought not to induce the company to secure 
their power in that manner. m 

Tbe Hon. EVAN CHARTERIS, for the London County Council, in 

utting to the Committee that the estimates given above by Col. Crompton 


were not to be relied upon, pointed out that, in generating for Шеш. 
selves, the company would have to generate a larger number of units than 
they would actually sell in order to allow for the usual losses, and this 
would increase the cost of current to them as compared with the estimates 
given above. 

The whole of Tuesday was occupied in hearing further evidence of a 
general character in support of the bill. The engineers of several London 
borough councils spoke as to the unlikelihood of any serious inconvenience 
with the street traffic being caused by the construction of the conduit:, 
RUE the representatives of several business houses also supported the 
Scheme. 

Yesterday Mr. C. A. BRERETON, partner in the firm of Bir Jobn 
Wolfe Barry & Partners, said that on the engineering side of this scheme 
he was in full agreement. 

Sir RALPH LITTLER, K.C., for the City Corporation, asked that a 
witness should be called from the Post Office, and be examined by the Com- 
mittee on the question of the attitude of that Department to the scheme. 

Hon. J. D. FITZGERALD, K.C., for the promoters, objected to such a 
witness being called as a witness of the Committee because he could not 
be cross-examined. An attempt had been made all through to prejudice 
the Committee's mind against this scheme by introducing the ttatement 
that the Postmaster-General intended to oppose the bill on third reading. 
Therefore, he asked that a witness be called from the Post Office as a 
general witness and not as a hostile witness, 

The Committee had the room cleared to decide whether this course 
would be the proper one. 

The CHAIRMAN decided that Sir Ralph Littler could call a witaess 
from the Post Office on his own responsibility, but he would be treated 
as а general witness, subject to cross-examination. 

Mr. BRERETON was cross-examined at some length on the question of 
the reliability of the system and the carrying capacity of the tubes. 

Prof. C. А. CARUS-WILSON raid he had investigated the system of 
pneumatic transmission proposed under this bill independently of tbe 
promoters, and, after inspecting what had been done in America, was 
convinced that its application to London would lead to beneficial results. 
One important factor in this matter would be the increased use of the 
telephone, and when the telephone in England was used upon the same 
scale as it was in America, it would entirely alter the present aspect of 
parcel delivery in London. It was a common thing in the United States 
for quite small stores to have & number of clerks, specially attending to 
orders by telephone, and when this condition of things existed in Gre at 
Britain—and it was gradually being brought about—this system of des- 
patching parcels would be of immense importance. Up to the present, the 
development in passenger transportation in London had entirely eclipsed 
parcel delivery, which was practically in the same condition that it was 
10 years ago. The capacity of the system proposed in London, and the 
routes suggested by the promoters for the pipes was also gone into. 

The Committee adjourned. 


DUBLIN UNITED TRAMWAYS BILL. 

This bill came before a Committee of the House of Commons, presided 
over by Mr. Tatton Egerton, on Friday last. Counsel for the bill were 
Mr. Balfour-Browne, K.C., the Hon. J. D. Fitzgerald, K.C., and Mr. Veeey 
Knox. The opponents were the Dublin Corporation, the Pembroke Urban 
District Council, and the Rathmines and Rathgar Urban District Council. 

The main object of the bill was to transfer from two statutory com- 
panies their tramway undertakings in Dublin and the South of Dublin 
into the hands of the Dublin United Tramways Co. The Dublin United 
Co. at present holds all the shares of the two concerns (with the excep- 
tion of three £10 shares, the owners of which were not known), and 
the bill sought to legalise by Parliamentary statute wnat had already been 
done by purchase. The bill also was to confirm the agreement that the 
company’s generating station at Ringeend should be purchasable by the 
Corporation when the period arrived. Under its original powers the com- 
pany had been authorised to erect a generating station upon another site. 
By agreement with the Corporation the site was not entered upon, and 
the Ringsend site adopted. The Dublin Corporation contended, however, 
that the station would not be purchasable by the Corporation in 1937 
together with the lines, for they contended that the agreement merely 
gave the company permission to electrically connect their tramways with 
the new station, and did not extend to the question of purchase. The 
Committee refused to adopt this view, and passed the preamble of the 
bill subject to clauses being agreed with the opponents as to their pro- 
tection in regard to several matters of detail. 


OTHER ELECTRICAL BILLS. 


The Metropolitan Electric Tramways Bill is now proceeding unopposed. 

In the House of Lords on Thursday, last week, the following bills were 
read a second time: Ealing Corporation, Halifax Corporation, Croydon 
Corporation, South Wales Electrical Power Distribution, Aberdare Urban 
District Council, and Swansea Corporation. | 

The University College, London (Transfer), Bill was reported for third 
reading by the Unopposed Committee of the House of Lords on Thursday. 
last week. The bill transfers University College, London, to the London 
University and constitutes University College School and University 
College Hospital separate corporations. 

Electric Lighting Provisional Order (Conrirmation) Bills Nos. 1, 2 and 3 
eame before the Unopposed Committee of the House of Commons on 
Thursday, last week, and were reported for third reading. The towns 
for which orders are granted in these bills were given inour issue for May 12. 

The Heckmondwike Improvement Dill was read a second time in the 
House of Lords on Friday last. The Weybridge and Walton-on-Thames 
Electric Supply Bill and the Chelsea Electric Supply Bill were read a third 
time and passed. 
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The Metropolitan District Railway Bill was read a third time in the 
House of Commons on Friday. 

The Baker.street and Waterloo Railway Bill, the Edgware and Hamp- 
stead Railway Bill and the Charing Cross, Euston and Hampstead Railway 
Bill were read a second time in the House of Commons on Monday. The 
Tyneside Tramways Bill was read a third time. 

The Gosport d: Fareham Tramways Bill was passed by the Unopposed 
Committee of the House of Lords on Tnesday. The bill seeks to authorise 
the Portsmouth Street Tramways Co. to construct and work additional 
tramways, which are to form part of the company’s tramway under- 
taking, to apply provisions of a former act of the company’s, to run 
omnibuses by animal or mechanical power, to enter into agreements 
with Lee-on-the-Solent (Light) Railway Co. for purchase of its railway 
undertaking and for other purposes. The length of the new tramways is 
47 chains of double and 57 chains of single track. 

The South Lancashire Tramways Bill was passed by the Unopposed 
Committee of the House of Lords on Tuesday. The bill seeks to extend 
the period for taking lands under the South Lancashire Tramways Co.’s 
Acts of 1900 and 1901, to authorise the abandonment of part of the 
company’s tramways and the transfer to the company of the assets and 
undertaking of the South Lancashire Electric Traction & Power Co. (Ltd.), 
together with the undertaking of the Lancashire Light Railway Co. 
(Ltd.), and to rearrange and consolidate the capital of the company. 

The Hastings Tramways Bill was ordered to be reported for third read. 
ing by the Unopposed Committee of the House of Lords on Tuesday. The 
bill is to extend the time for completion of the works authorised by former 
acts, to authorise the construction of further tramways and the abandon- 
ment of a section of authorised light railway, and for other purposes. The 
length of the new tram way is 1 mile 28 chains of double track and 15 chains 
single track of tramroad. | 

The Shepton Mallet Gas (Electric Lighting) Bill was ordered to be 
reported for third reading by the Unopposed Committee of the House of 
Lords on Tuesday. The bill confers powers upon the Shepton Mallet Gas 
Co. toapply for Provisional Orders under the Electric Lighting Acts. It 
bas already passed the House of Commons. 

The Accrington Corporation Lill was ordered to be reported for third 
reading by the Unopposed Committee of the House of Lords on Tuesday. 
The measure has already passed the House of Commons, and its objects 
were given in full in our report of the proceedings before the Committee 
in that House (see 7'Ле Electrician, March 17.) 

The Great Northern, Piccadilly d Brompton Railway (No. 1) Bill was 
read a third time in the House of Commons on Wednesday. 


THE TELEPHONE AGREEMENT. 


In the House of Commons on Monday, , 

Lord STANLEY moved the appointment of the following Committee 
to consider the agreement made by the Postmaster-General and the 
National Telephone Co. on Feb. 2, 1905, and to report whether it was 
desirable in the I interests that the agreement should be binding :— 
Mr. Benn, Lord Bingham, Sir Horatio Davies, Mr. Keir Hardie, Mr. 
Helme, Sir William Holland, Mr. Lambton, Mr. Morrison, Mr. J. Nolan, 
Bir C. Renshaw, Col. Royds and Mr. Stuart-Wortley. 

Mr. KEARLEY moved an amendment that: Having regard to the 
public statement of the Postmaster-General that under no circumstances 
can any alteration be made in the agreement with tho Telephone Co., to 
which he has given bis assent, this House fails to see the necessity for 
the appointment of a Committee to consider it.” 

The DEPUTY SPEAKER ruled the amendment out of order. 

Lord STANLEY intimated that he had accepted the amendment (given 
in our last issue) empowering the Committee to inquire as to whether the 
5 of the employés of the National Telephone Co. had been safe. 
guarded. 

Mr. LOUGH supported the contention that the Committee should be 
entirely free. The Postmaster should consider whether a later date than 
Aug. 31 might not be accepted for the ratification of the agreement. 

Mr. GIBSON BOWLES pointed out that the Committee would bave 
the power to call any witnesses it pleased and to report to the House, As 
& Committee it would have no executive powers, and it could not amend 
the agreement, but it would report to the House for a decision on any 
points it might raise. 

In answer to further questions, Lord STANLEY said tbat the under- 
taking he bad previously given was still binding upon him—namely, that 
before the agreement became operative the House of Commons should 
have an opportunity of saying yea or nay to it. He did not wish in any way 
to limit the powers of the Select Committee, which would be appointed on 
exactly similar terms to all other Select Committees. He wished the 
Committee to make the fullest inquiry, but it would not be in their power 
to alter the agreement. Their recommendations, however, would be 
placed before the House, and it would be his duty to consider whether, in 
view of those recommendations, he could go on, and the House would 
then have to consider whether, if he decided to go on, the agreement 
stould be accepted. As to the date upon which the agreement was to 
become operative, he said that everyone wished to see this matter satis. 
factorily settled, and consequently if the agreement was to be ratified 
there was a great advantage in having it ratified at once. With regard to 
the employés of the National Telephone Co., he had received two depu- 
tations from them, and pointed out to them that it was unfair six years 
ahead to say whether any particular men would be taken over, but he 
believed that every single man or woman now employed by the company, 
whose competence was certified by their superiors in 1911, would be taken 
over; in fact, it would be absolutely necessary to take them over. Prac- 
tically his successor had been pledged to take over the bulk of the employés 
without specifying any particular individuals. 


Mr. DALZIEL moved an amendment to the reference to the Committee 
giving them powers to insert such amendments in the agreement as they 
might deem expedient. 

Lord STANLEY said he had already given a definite promise to the 
effect that the House would have an opportunity of considering all the 
recommendations made by the Committee. 

Mr. LABOUCHERE thought the agreement was a good one, and grati- 
tude was due to the Postmaster-General for carrying the matter through. 

Lord STANLEY again reminded the House that it was within their 
power to reject the agreement when the Committee had reported. 

After further discussion, Lord STANLEY offered to amend the resolu- 
tion so that the Committee ehould report as to any amendments thereon, 
and whether it was desirable in the publio interests that the agreement 
should be binding, with or without qualification. 

The amended resolution was then agreed to, and the Committee above 
named was appointed. 


— 


TBLEGRAMS TO INDIA. 


Sir EDWARD SASSOON has given notice of the following question 
in the House of Commons :— 

To ask the Postmaster-General, whether, having regard to the recom- 
mendation made in the first report of Lord Balfour's Inter-Departmental 
Committee on cable communications (pp. 10 and 11) concerning the joint- 
purse agreement relating to the transmission of telegrams to and from 
India, any arrangement has been concluded between His Majesty's 
Government and the Indo-European Telegraph Co. in connection with 
the recent renewal of the leasing of land wires in this country and sub. 
marine cable wires between Lowestoft and the German coast; whether 
the terms of such agreement, if any, would be furnished to this House; 
and what effect such arrangement will have in the direction of terminat- 
ing or modifying the period of duration of the joint.purse agreement as 
recommended in the report of the above-mentioned Committee." 


——— 


—— A . 


LEGAL INTELLIGENCE. 


Swansea Oorporation v. National Telephone Co. (Ltd.) 


In the High Court, before Mr. Justice Buckley, on Monday, this case 
was mentioned. 

Mr. ASTBURY, E.C., for defendants, said his clients had decided to 
appeal, and they now asked his lordship to say what should be done in 
the meantime. Evidence had been obtained as to the cost of carrying 
out the order. They were not trying to get out of the order, but trying to 
find out what ought to be done pending the appeal. Their evidence was 
directed to showing what would have to be done to make the connection 
intimated in the order. 

Mr. James Swinburne, ‘who did not give evidence at the trial, and 
Mr. F. Gill had gone into the matter, and it would be necessary for defen- 
dants to supply at the Swansea junction a switchboard which would have 
to be worked: with special connections, There would also have to be a 
special transfer line operator to each switchboard, as the National Co.’s 
system was not worked the same as the Corporation's, In addition 
there would have to be a sufficient number of branch lines to enable the 
whole system to be worked at once. It was estimated that it would take 
26 weeks to get thess things into working order. The manufacture of 
the switchboards was the most difficult part, as the difference betweon 
the two systems made automatic signalling necessary. Defendants did 
not want anything unreasonable, but they asked the Court to help them 
by limiting the number of connections to be made at once. At present 
the Corporation had 217 pairs of junctions. The defendants suggested 
that if half these were dealt with the work could be done much more 
speedily. That would be sufficient for the plaintiffs’ plan for a time and 
ее boards would be of use if defendants’ plan was ultimately 
adopted. 

Mr. Gruu’s affidavit stated that it would be necessary for defendant 
company to supply the following plant in order to effect such intercom- 
munication as would comply with the order of the Court :—At defendant 
company's Swansea exchange (a) an incoming switchboard capable of 
seating three operators to take incoming junctions, (0) outgoing junction 
jacks for outgoing junctions, (c) special connecting cord circuits, (d) a 
traneer switchboard fitted with thre: positions, (/) transfer lines from 
each operator to transfer switchboard. Items c, d and e were rendered 
necessary, as the National and Corporation systems were not worked upon 
similar electrical systems. At all sub-exchanges of defendants special 
cord circuits and automatic signalling equipment to meet the difficulty 
occasioned by the dissimilarity of the two systems. Between Mumbles aud 
Morriston exchanges of defendants and Mumbles and Morriston exchanges 
of plaintiffs (jointly with plaintiffs) a sufficient number of junction lines. 
The supply, delivery aud fitting of the apparatus would take (assuming 
work was commenced at once and went through without any abnormal 
difficulty) 26 weeks viz., preparation of specifications and drawings and 
obtaining tenders, four weeks; manufacture and delivery of apparatus, 
16 weeks; fitting apparatus at exchanges, six weeks. The above period 
would cover completion of work at Swansea exchange, which would be 
the heaviest portion. In order that the above system of junctions should 
be practical, it would be necessary at once to carry additional junction 
circuits between defendant company’s Swansea exchange and its sub- 
exchanges, because, owing to the different electrical systems, automatic 
signalling was necessary, and that could not be effected on any junction 
circuit which was used to originate calls from either end, which at present 
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was done on many of defendants’ existing junction circuits. If the plan 
advocated by defendants were adopted the works above referred to 
would require considerable modification, and a substantial portion of 
the expenditure would be unnecessary, 

ut JauRS SwINBUBNE’s affidavit supported the statements in Mr. Gill's 
affidavit. 

In reply to the above affidavits, Mr. A. R. Bennett stated in his 
affidavit that at Mumbles and Morriston intercommunication could be 
effected in a few hours owing to the respective switchrooms being in close 
proximity to one another, and to the fact that the routes of poles existed 
between them upon which the intercommunication wires could be placed. 
The additions to the switchboards would be of such a simple character 
that the whole of the work could be completed in 24 hours. Two pairs 
of wires between exchanges at Mumbles and Morriston respectively 
would be sufficient for present purposes. Intercommnication between 
the two central exchanges in Swansea would be more difficult, bat 
intereommunication on a sufficient scale to carry a considerable 
number of messages daily could also be established in a few days. 
The necessary cable having already been laid from the Corporation 
exchange to within a few feet of the defendant company's exchange a 
period of seven days would be ample to do all that was required. It 
would be quite easy to splice on a sufficient length of ‘cable to carry the 
intercommunication wires into the company's exchange from the cable 
already laid by the Corporation. Intercommunication sufficient for tem- 
porary purposes could be established by purchasing switchboards such as 
all manufacturers of telephone apparatus kept in stock, or by utilising 
spare switchboards already in possession of the Corporation and the com- 
pany, and connecting therewith 25 incoming and 25 outgoing junctions, 
which would be sufficient for present purposes. These switchboards 
could be fitted up in the respective switch-rooms, and the inter-commu- 
nicating wires attached to them, with an equal number of wires leading 
from the new switchboards to those already existing. Intercommunica. 
tion could then be effected on what was known as the “ transfer system," 
operators at the new switchboards transmitting to and receiving from 
operators at the existing switchboards all orders by means of call keys. 
That system of intercommunication was the usual one practised a few 
years ago, and while not capable of giving the best service according to 
modern ideas, was adequate in intelligent and willing hands to give an 
acceptable service pending the addition of proper inter-communication 
sections to the existing switchboards. Permanent inter-communication 
sections could then be added as soon as practicable, and with the view of 
ascertaining what could be done in that direction he had communicated 
with a well-known firm of manufacturers of telephonic switchboards, and 
received an undertaking to manufacture, supply and fit up, with all neces- 
sary appliances, and deliver over in a complete state for immediate work an 
inter-communication section on modern plans capable of accommodatiag 
250 inter-communicating lines ultimately with 140 of these 250 com- 
pletely equipped and ready for service within ten weeks from date of 
order, and he had no Hesitation in saying that that could be readily 
accomplished. A 

Mr. F. GIs rejoinder to Mr. Bennett’s affidavit was to the effect 
that Mr. Bennett had ignored the material factor of the size of the 
systems, In dealing with small systems simple means of interconnection, 
even though not in accordance with modern methods, might be employed 
without doing serious harm to the telephone service, but if such means 
were employed to connect systems as large as those in question it would 
break down under the stress of everyday traffic. The line wires could 
be readily run between the respective excbanges at Mumbles and 
Morriston and. the number of pairs necessary would be five between 
the Mumbles and six between the Morriston exchanges. The additions 
to the switchboards, however, although smaller than thcse required at 
Swansea, must still fulfil the ваше function, viz., to connezt the two 
systems, which differed electrically, and the circuits to effect that 
must be of a special nature. There had been no case within his 
knowledge where íwo systems, eleotrically similar to the respective 
systems of plaintiffs and defendants, had been inter-connected, but the 
cases within his experience where two dissimilar systems had been 
joined had demcnstrated the necessity for circuits appropriate to each 
system, and in h s juigment therefore interoommunication at Mumbles and 
Morriston must involve the installation of apparatus to a special ifica- 
tion. Time was not required at Swansea to extend the cable laid by the 
Corporation, but time was required to provide such apparatus as would 
enable the jurction lines to Le worked in a manner even moderately 
efficient. The only object in providing а transfer switchboard 
was to have in the circuit a switchboard containing signalling apparatus 
appropriate to each of the systems to be joined. The signalling 
was the most difficult matter to adjust when communication was being 
given between dissimilar systems. Any attempt to evade the provision 
of the incoming junction switchboard by transferring the calls by call 
keys to the ordinary operators, as proposed by Mr. Bennett, would pro- 
duce an absolutely ineflicient service. That method was used in the early 
stages of the telephone, and was discarded by the defendants many years 
ago, being generally recognised as obsolete in 1884, and the last area of 
defendants in which it was employed was an Irish area, where it was 
finally done away with in 1893. Inter-communication circuits must be 
specially designed to join dissimilar systems, and Mr. Bennett's estimate 
did not ullow for the preparation of a specification, and no responsible 
manufacturer could bind himself to supply and put into operation within 
a stated time apparatus of that nature without a detailed specification. 
At Hull, where recently a contract was entered into for a transfer switch- 
board to take 60 lines (against the 70 lines required at Swansea to provide 
140 intercommunication circuits), the time within which the manufac- 
turers undertook to deliver the board (not including time for fitting) was 
14 weeks, but it was not actually delivered for 19 weeks, and the fitting 
o:cupied eight weeks further. If Mr, Bennett's proposals for temporary 


connection were given effect to the result would be & thoroughly bad 
service for subscribers who desired intercommunication. 

His LORDSHIP said he had expressed the opinion that everything 
ought to be immediately done to effect a junction at Swansea. 

Mr. ABTBURY said his clients were prepared to go further than that 
and make the conneotion with Mumbles and Morriston as well. 

Mr. BUCKMASTER, K.C., said his clients only got the affidavits on 
Saturday and had not had time to fully consider the matter. All they 
wanted was that a reasonable number of junctions should be given them. 
His expert evidence, which he had not had time to put into writing, was 
that 26 weeks was an unreasonable time to do the work. 

His LORDSHIP said the matter had better stand over until Thursday 
next, to enable plaintiffs to answer defendants’ evidence. When that had 
been done, if the parties could not agree he would say what he was 
prepared to do. 

Yesterday (Thursday) Mr. BUCKMASTER, K.C., said that plaintiffs 
were willing to consent to anything that was reasonable, but they could 
not consent to the time which defendants’ witnesses said was necessary 
to make an effective intercommnnication. Plaintiffs did not desire, 
pending appeal, to have connection with defendants’ junction lines, and 
they had evidence to show that an effective local communication with 
Swansea, Mumbles and Morriston could be made in 10 weeks. 

Mr. ATSBURY, K.C., for defendants, said that the system suggested 
by plaintiffs’ witnesses was obsolete, and would result in a break-down. 

In the result his LORDSHIP said he would stay the operation of his 
order pending the appeal, except to the extent that defendants should 
couple up 50 pairs of communications at Swansea, five at Mumbles and 
six at Morriston forthwith, those junctions only to be used for local 
traffic, and defendants to give use of them forthwith. 

On these terms there was a stay of the order pending appeal, the costs 
of this application to be costs in the action. 


Wandsworth (London) Borough Council v. London United 
Tramways (1901) (Ltd.) 

On Saturday, before Mr. Justice Warrington, plaintiffs moved for an 
interim injunction to restrain defendants from breaking up any of the 
roads within the plaintiffs’ jurisdiction. The London United Tramways 
Act, 1902, authorised certain extensions of defendant company’s lines 
in (amongst other places) Wimbledon, Merton and Kingston and incor- 
porated sec. 27 of the company’s 1901 Act. The material portions of that 
section are as follow: —“ The company may execute all such works on or 
in connection with the tramways and in, over or under the streets, roads 
or bridges in or over which the same are laid as may be necessary or ex- 
pedient for working the tramways by mechanical power as aforesaid, and 
may lay down, construct, erect and maintain on, in, under or over 
the surface or bed of any street, road, footway, bridge, river or place . . . 
and may make and maintain such openings and ways in, on or under any 
such surface or bed as may be necessary or convenient either for the 
working of the tramways or for connecting any portions of the tramways 
or for providing access to or forming connections with any generating 
station or other stations, engines, machinery or apparatus.” No new 
generating station was authorised by the Act of 1902. In March last 
defendants gave plaintiffs notice of intention to enter upon and break up 
certain roadways within plaintiffs’ district so as to connect their tramway, 
ata sub-station at Wimbledon, with the Lot's-road (Chelsea) power station 
of the Underground Electric Railways Co. of London, a distance of 
between 5 and 6 miles, which affected roads in plaintiffs’ district. Plain- 
tiffs contended that defendants had no statutory power to break up 
or disturb streets in districts where they had not been empowered to lay 
a tram line, in order to obtain electricity from a generating station 
belonging to an independent company, and, farther, that no notices, ia 
accordance with the Standing Orders of the House of Commons, had been 
posted up in any of the streets in plaintiffs’ district where it was now 
proposed to lay the electric cable prior to the application for the Act of 
1902. The facts were not in dispute, the only question being the correct 
interpretation of sec. 27 of the Act. 

Mr. CRIPPS, K.C., argued on behalf of plaintiffs that a limited con- 
struction must be placed on the latter part of the sec:ion, and that the 
words authorising a connection with “апу generating station" must 
mean ''any generating station belonging to the company" or ‘‘ any 
generating station authoriced by this act." It could never have been 
intended to allow defendants, without giving notice, before the act was 
obtained, to enter into any district they pleased to obtain electricity from 
any company which was ready to supply it. 

Mr. BALFOUR BROWNE, K.C., for defendants, contended that the 
latter part of sec. 27 was general in its terms, the only limit being that it 
should be necessary or convenient to make the proposed conaection. 
The words ‘footway, bridge, river or place" showed that the cables 
might be laid in places where no tramways could possibly be constructed. 

In giving judgment, Mr. Justice WARRINGTON said the point to be 
decided turned entirely on the true construction of sec. 27 of tue London 
United Tramways Act, 1901. In his opinion, no sufficient reasons had 
been brought forward by plaintiffs to induce him to hold that the words 
„any generating station must be confined to any generating station 
belonging to the company." Tne latter part of вес. 27 was in general 
terms and there was nothing in that part of it from which he could infer 
that the general words used were to have any less or more limited mean- 
ing attributed to them. He thought the defendant company had power 
to execute the works necessary for conneoting their system with the 
Lot's-road generating station, Chelsea, and the motion must accordingly 
be refused. 

Mr. BALFOUR BROWNE said if plaintiff council would appeal with- 
out delay the company would refrain for the present from proceeding to 
break up the strects t) lay cables. 
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Hayward v. Ealing Oorporation. 

Before Mr. Justice Grantham and a speoial jury on Friday, Mr. Thomas 
Hayward, fruiterer, sued defendants to recover damages for injuries alleged 
to have been sustained through an electric shock. 

Mr. BANKES, K.C., for plaintiff, said his client was standing outside 
his shop on April 30 with one foot upon an electric light inspection box. 
It was very wet at the time, and it was alleged that plaintiff received an 
electric shock which caused his leg to give way. He was thrown down 
and his knee cap was broken. Defendants denied negligence. 

Dr. STANLEY, who performed an operation upon plaintiff, described 
the injuries plaintiff had received. In his opinion current at 100 volts 
would not cause death, but it was likely to do injury. He had received 
& nasty shock while busy upon the electric wires in his own house. He 
had himself experienced a severe shock from 100 volta. 

Mr. FREDERICK P. NICHOLSON, M.I.E.E., said he had been shown 
a plan of the electric box. There were two T joints and two joints in the 
length of the cable. It was quite possible for a man to receive a severe 
shock from the cover of a box. Some people were more susceptible to 
electric shock than others. It was quite possible for plaintiff to have 
received a shock from the cover inthe manner described. Assuming that 
the lid was in contact with earth, and the positive wire was leaking and 
in contact with the cover, a person would not receive a shock. Much 
depended upon the difference of potential between the cover of the box 
and the pavement. It was quite pee in his judgment, that an electric 
shock might be conducted to the man while he had one foot on the box 
and the other on the pavement. 

Mr. E. J. TAYLOR, A. I. E. E., assistant engineer to H.M. Board of 
Works, said that it was quite possible for plaintiff to have received a 
shock in the way indicated. Had the cover been a perfect earth 
there would have been no shcck. He agreed with the evidence given by 
Mr. Nicholson. He admitted that when he inspected the box in question 
in December he found no leakage whatever, and if there was no leakage 
there could be no shock. 

For the defence, Mr. JAMES SWINBURNE gave it as his opinion that 
it was о for a person to receive a shock from a box unless there 
was metallic contact. From the plan shown him he concluded that it 
was impossible for there to have been this contact. A shock that was 
strong enough to break a man’s kneecap was sufficient to double him up. 

Dr. STANLEY (recalled) said plaintiff must have had a definite slip 
from the box to have produced the broken kneecap; an ordinary side slip 
would not have caused it. 

Dr. BRUCE, in charge of the X-ray department at Charing Cross 
Hospital, spoke to a fracture of the nature as being frequently treated in 
the hospital. Assuming the accident in the present case to have been 
the outcome of an electrical shock, he would have expected to find injury 
to the muscles of the limb or to both limbs. At Charing Cross Hospital 
electrical treatment was practised, and it was quite common for 100 volts 
to be administered. 

Mr. P. GOOD, A.I.E.E., described the result of the examination he 
made of the box at Ealing. Tests were made with the cover of the box 
and no result whatever was obtained. He found the insulating material 
in perfectly good order. In order to make the test complete he joined one 
wire of the telephone to the iron part of the box cover, and the other to 
the iron part of & Post Office box in the neighbourhood. Had there been 
a leakage the telephone would have revealed it, but not the slightest 
evidence of leakage was present. 

Eventually, after addresses by counsel and & short summing up by His 
- Lordship, the jury disagrced. 


Pressland v. Bdmundson's Blectzicity Corpn. (Ltd) 

Mr. Justice Wills on Tuesday commenoed the hearing of an action to 
recover about £15,000, alleged to be due on the execution of a large 
electrical supply scheme in Lancashire. 

Mr. WITT, K.C., said plaintiff (Mr. W. T. Pressland) sought to recover 
commission for services rendered to defendants. Both defendants and 
plaintiff were on the most friendly terms, and only came into Court to 
have it determined how much plaintiff was to be paid for the services he 
had rendered, or as to what rate or standard of payment he was entitled 
to. Defendants had employed plaintiff for promoting schemes for the 
establishment of electricity supply, electric traction and other works in 
various parts of the country, and for obtaining the necessary Parlia- 
mentary powers upon the terms that defendants should pay him 5 per 
cent. comraission upon the amount of such contracte as they should enter 
into, In the early part of 1898 plaintiff introduced to defendants a 
scheme for the establishment of electricity supply and other works 
in a district extending about 20 miles around Wigan. The scheme 
was accepted by defendants, and plaintiff worked upon it during 1898, 
1899 and 1900. The scheme was brought to a suocessful issue, the 
Lancashire Electric Power Со, (Ltd.) having obtained Parliamentary 
powers in 1900. In October, 1903, defendants entered into & contract 
with the Electric Power Co. to carry out certain works in connection with 
the scheme for £800,000, and plaintiff said he therefore became entitled 
to 9 per cent. on that sum under his agreement. Alternatively he said 
that he had performed the work at the request of the defendants, and he 
asked for a reasonable remuneration for his services. During the time 
plaintiff had been connected with defendants they had paid him some- 
thing like £20,000, und until the present case arose there had never been 
any dispute. 

Mr. PRESSLAND said he had charged for hotel and travelling expenses 
during the whole time he was engaged on the scheme. He had also been 
engaged on the Yorkshire Power scheme, but could not say what his 
remuneration was. : 

Mr. C. A. RUSSELL, K.C., for the defence, said the Lancashire 
Electric Power scheme was not introduced to defendants by plaintiff, 
who had been paid all his out-of-pocket expenses, and defendants had 


рес 5 sum into Court whish they considered was sufficient to cover all 
ility. 

After hearing Mr. F. E. Gripper, managing director of defendant 
company, 

His LORDSHIP said that taking all the evidence and facts into con- 
sideration he should award plaintiff something more than a certain rate 
per day in addition to his travelling expenses. He was of opinion tbat 
а jury would have awarded plaintiff a lump sum and that the sum they 
would have arrived at would be £1,200. · He accordingly gave judgment 
for plaintiff for that sum, with costs. 

r. WHITEHEAD sa'd the amount defendants had paid into Court 
was £1,100. 

His LORDSHIP said that he thought that showed the result of the 
trial was very satisfactory and he hoped the friendly relations which had 
existed between the parties would continue. 

Judgment was accordingly entered for plaintiff for £1,200, with costs. 


Friedericks v. Hartlepool Blectric Tramway Co. 


At West Hartlepool County Court on Friday, bsfore Judge Arthur 
O’Connor, K.C., and a jury, plaintiff sought to recover from defendants 
5 personal injuries. 

In mber last plaintiff travelled by electric car from Church- street, 
West Hartlepool, to Seaton Carew, and, as he was about to alight, the car. 
it was alleged, gave a sudden jerk and proceeded at a fast rate, plaintiff 
being thrown on to the road and injured. It was all that the com. 
pany’s servants were negligent, as the car proceeded about 50 yds. past 
the proper stopping place before being brought to a standstill, and also 
that the car in question was in & bad condition, oscillating very much 
whilst travelling and the brakes failing to act effectively. 

Defendants denied negligence and pleaded the car was in good working 
order. It was submitted that the accident arose through plaintiff being 
impatient and not waiting for the car to stop. Defendants also pleaded 
that, even if negligence had been proved, the company s liability for any 
injury could not exceed £25, as a lower fare than the statutory was 
charged in consideration of passengers entering into an agreement to that 
effect, which it was submitted they did by accepting a ticket on which 
this condition was printed. 

The jury having found for the plaintiff and awarded £100 damages, an 
argument arose on the question of law in regard to the limitation clause. 
For the defence it w&s argued that as plaintiff had travelled on the cars 
every day for nine months, and notices as to the limitation and reduced 
fares were exhibited in the cars, he (p'aintiff) took & ticket with the 
condition upon it. For plaintiff, it was argued that there was no contract. 
The condition was not printed on the ‘ticket, for the notice on the ticket 
merely directed the holder's notice to a clause of the company’s by- laws. 

His Honour said he was of opinion that by simply issuing a ticket to 
plaintiff the company could not relieve themselves of liability. In the 
first place the ticket they issued did not purport to be at a reduoed fare, 
and, secondly, plaintiff was never invited to elect whether he would have 
a ticket of one kind or another. There was nothing on the ticket to 
show that his fare fell within the case of reduced fares. It was not 
proved that the conductor went about with a special set of tickets or a 
special set of forms of receipts for passengers who might elect to pay the 
higher fare. There was nothing to indicate that any person getting the 
ticket, and even reading the terms printed on it, was in some way or 
other limited as to possible claims in case of injury, and nothing to pre- 
vent his supposing that the reduced fares might apply to workmen’s cars 
or half a dozen other things. Therefore he held that the company could 
noi limit their liability in the present case. 


In re Brooker and Goss (Ltd.) 


Mr. Justice Swinfen Eady in the Chancery Division, on Tuesday, heard 
& debenture holder's motion for judgment against the above company in 
default of defence. Counsel for plaintiff said the company was a small 
electrical one, and plaintiff's debenture was for £300. The company was 
hopelessly insolvent, and the money on the debentures was unpaid. 

His LORDSHIP made a declaration that the holders of the first deben- 
tures were entitled to a charge on the undertaking and property of the 


company. 


Production of Tramway Tickets. 


At Bradford on Tuesday а tramcar passenger named Wilkinson was 
summoned for failing to show his ticket when requested to do so. In 
reply to the inspector defendant said his ticket was on the floor. He did 
not show it, and refused to pay the fare. In view of the decision in the 
Muir Wilson case at Sheffield (in which a Divisional Court held that a 
passenger, who had thrown his tioket on the floor, need not handle it) 
the case was adjourned for a week. 


———.v.rtv5.—.—..—. 


Transmission-line Towers. According to the Electrical 
JVorld of New York, the steel towers to be used on the trans- 
mission line of the Niagara, Lockport & Ontario Power Co. 
between Niagara Falls and Lockport will be placed at intervals 
of 550 ft. They are 90 ft. high and of triangular construction, 
the three legs being of 24 in. tubing filled with concrete, and 
sunk 5 ft. below the surface of the ground in concrete footings. 
The insulators are of porcelain and weigh 35 lb. each, while the 
total weight of each tower is 2, 800 lb. The greatest possible 
side stress to which the towers will be subjected is 4,700 lb., 
taking into consideration the weight of the cable, with a possible 
lin. coating of sleet and a wind velocity of 100 miles an hour. 
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HUB MOTORS FOR ELECTRIC VEHICLES. 


The new “hub” motor, illustrated below, was described in a 
recent issue of the Centralblatt für Accumulatoren, by Herr W. A. 
Th. Müller. It is stated that a front wheel complete with motor 
weighs 28010. The output of the motor is proportional to the speed. 
At 540 revs. per min. (corresponding to a speed of about 48 miles 
per hour with 80 іп. wheels) the motor output is 40 H.P., the effi- 
ciency claimed being 92 per cent. At 360 revs. per min. the 
efficiency is given as 87 per cent. The 12 field poles are grouped 
around the fixed front axle c, as shown, and the current is fed to 
the armature by a commutator, a, and carbon brushes, b. 

Some information relating to petrol-electric carriages fitted with 
hub motors is given by Herr W. Pfitzner in a recent issue of Elek- 
trische Bahnen Ё Betriebe. In order to prevent the petrol motor 
from being overloaded and stopped, an arrangement is provided 
which automatically reduces the voltage of the generator when the 
current to the motors increases owing to gradients, bad roads, head 
wind or other causes. By this means the output of the generator 
may be kept practically constant. When a gradient exceeds about 
7 per cent., however, the motorman connects the motors in series by 
a hand switch, and the regulation is then again automatic up to the 
steepest gradients which are likely to be met with. For low speeds 
on the level the petrol engine is governed by throttling in the usual 
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ELEVATION AND SECTION oF HUB-MOTOR. 


way. The generator is of similar construction to the motor illus- 
trated above. Its armature forms the flywheel of the petrol engine. 
There is a small controller, the handle of which may be moved 
into six positions. Successive positions of the handle correspond 
to the following functions :—(1) Running backwards. (2) Starting 
the petrol engine by means of the dynamo and a small auxiliary 
battery of six cells, which is only supplied, however, if expressly 
desired. (8) Running forward with motors in series. (4) Running 
forward with motors in parallel. (5) Electric braking by short- 
circuiting the motors: five sub-positions. (6) Simultaneous appli- 
cation of electric and mechanical brakes. It is stated that the 
weight of а car for four or five persons ranges from 2,000 Ib. to 
2,8501. An omnibus for about 14 passengers weighs from 4,000 lb. 
to 4, 250 Ib., while the corresponding figure for a 3-ton lorry is about 
2 tons. The efficiency of an 18kw. generator was found by Prof. 
D. Reithoffer in Vienna to be about 88 per cent. at full load. The 
motor efficiency, on the other hand, varied from 79°9 per cent. at 
10:7 H.P. and 636 revs. per min. to 91°6 at a load of 16:4 н.р. and at 
520 revs. per min. It is thus seen that the combined efficiency 
comes out somewhat above 70 per cent. 


BOOKS RECEIVED. 
(Copies of the undermentioned works can be had from The Flectrician office, post, 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 

“The Crystallisation of Iron and Steel" by J. W. Mellor. 
(London: Longmans, Green & Co.) 6s. 

* Fortschritte der Elektrotechnik," No. 8, 1004. 
Springer) 7m. 

Berechnung und Entwurf Elektrischer Machinen, Apparate und 
Anlagen für Studierende und Ingenieure.“ By Dr. F. Nicthammer. 
Part I. ‚ Berechnung und Konstruktion der Gleichstrommaschinen 
und Gleichstrommotoren. (Stuttgart: l'erdinand Enke.) 16m. 


° This pole-piece was illustrated in The Electrician, Vol. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


— 


APPOINTMENTS VACANT AND FILLED. 


The Council of University College, London, will shortly proceed 
to fill the vacancy in the chair of Civil Engineering and Surveying 
occasioned by the resignation of Prof. Vernon-Harcourt. Candidates 
must send their applications, accompanied by at least 20 printed 
copies of any testimonials they may desire to submit by June 10 to 
the acting secretary (Mr. W. W. Seton, M.A.), from whom further 
particulars can be obtained. See an advertisement. 


A telegraph inspector is required for service in Northern Nigeria 
with practical experience in telegraph construction, kc. Engage- 
ment will be for one tour of 12 months' continuous residential ser- 
viee in the Protectorate. Salary £210 per annum and local allowance 
according to regulation. Applications to the Crown Agents for the 
Colonies, Whitehall-gardens, London, S.W., up to June 5. See also 
an advertisement. 

There are vacancies for three premium pupils at Bedford Cor. 
poration electricity works.  Particulars from the borough electrical 
engineer, Mr. R. W. L. Phillips, Cauldwell.road, Bedford. See also 
an advertisement. 

An assistant inspector of scientific appliances is wanted for the 
India Store Depot, Belvedere-road, Lambeth, London, S.E. Candi- 
dates must have a knowledge of optical work as applied to surveying 
and similar instruments, and of balances for chemical, assay and 
mint purposes, and must also have a thorough knowledge of 
physics, and be acquainted with the general principles of electricity. 
Salary £200 (rising by annual increments of £10 to £350) per annum. 
Forms of application from the Director-General of Stores, India 
Office, Whitehall, S. W., by June 5. See an advertisement. 

A jointer is wanted at the East Sussex County Asylum, Hel- 
lingly. Must be good all-round wireman with experience in clectric 
light cables. Applications to resident engineer. See an advertise- 
ment. 

Johannesburg Town Council invite applications from persons 
having suitable experience for the following appointments under 
three years’ agreements : (a) General manager to take charge of the 
entire tramway, lighting and power undertaking. Salary £2,000 
рег annum. (b) Station manager to take charge of the generating 
station and tramway workshops. Salary £1,000, with house free. 
Applications to the consulting engineers (Messrs. Mordey & Daw- 
barn), 82, Victoria-street, Westminster, S.W., by first post 29th inst. 


A demonstrator in mechanical engineering is required at Arm- 
strong College, Newcastle-on-Tyne. Duties to begin Oct. 1. 
Stipend commencing at £150 per annum. Applications to the 
secretary (Mr. F. H. Pruen) by June 8. See advertisement. 

Battersea Borough Council require a chief assistant electrical 
engineer. Commencing salary £200. Applications by noon June 6. 

Keighley Corporation require a tramways manager. Salary £110. 
Applications by noon June 1. 

A chief assistant is required in the mechanical engineering depart- 
ment of the Northern Polytechnic Institute, Holloway, London, N. 
Applications by June 19. 

Poplar (London) Borough Council require an assistant borough 
electrical engineer. Salary £200 (increasing by annual increments 
of £10 to £300) per annum. Applications by June 14. 


Mr. R. D. McCarter, of Bath, has been appointed to the position 
of general manager to the Sunderland & District Tramway Co. 
Mr. William Bain, who has been acting as constructional Mn te 
and later as interim manager and engineer of the new Musselburgh 
electric tramways, has been appointed manager and engineer of the 


undertaking. 


Marylebone (London) Council have appointed Mr. T. H. Richard- 
son, of Deptford, superintendent of the electricity generating station. 


Argentina.—The Compañia Telegrafica Telefonica are construct- 
ing two additional metallic circuit trunk telephone lines between 
Buenos Ayres and Rosario. 

A company has been formed, with a capital of $750,000 for estab- 
lishing a service of electric cabs in Buenos Ayres. Mr. A. Scholz 
(of the Cia Alemafia Transatlantica de Electricidad) is president of 
the new company. There are in all 3,000 cabs in Buenos Ayres, 
and the object of the company is to make a bold attempt to utilise 
electricity to supplant the animals now used for this work. 100 
cabs of light landaulet pattern are to be ordered forthwith by way 
of experiment. Mr. M. Herlitzka, manager of the Alemaiia Co., is 
the source whence orders for these vehicles will emanate, and may 
be communicated with by manufacturers. A great deal depends 
upon the success of this venture, as the economical employment of 
electric cabs in Buenos Ayres would promptly lead to the substitu- 
tion of the electric vehicle for the existing unimal-drawn cabs in all 
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the leading cities of Argentina. Attention is particularly drawn to 
the importance of lightness and strength combined in these vehicles, 


the former qualification being an absolute essential. 


Barnsley.— During the year ended March 81 the income from the 


sale of current for lighting and power was £9,675. 19s. 2d. 


Cost of generation was £2,704. 9s. 1d., distribution £3,291, rates and 
taxes £439. 3s., management expenses £526. 0s. lld., special charges 
£24. Os. 4d., leaving a gross profit of £5,949. 15s. 11d. After paying 
interest, sinking fund, &c., the surplus was £1,856. 15s. Id., which, with 
amount from last year, left £2,329. 8s. 9d. at the disposal of the Elec- 
tricity committee. It has been decided to place £500 to the contingency 
fund established last year, £500 towards extinction of debt upon motorsand 
£550 in relief of rates, the balance (£779. 18s. 9d.) being carried forward. 


Barnstaple.— The Council have applied for sanction to borrow 


£4,000 for electric lighting extensions. 


Belfast.— In a report presented to the Tramways and Electricity 
committee on Monday the city electrical engineer (Mr. Victor A. H. 
McCowen) strongly recommended the removal of all overhead tele- 
phone wires on the tramway routes within the city where possible. 
The existence of other wires above the trolley wires was (says Mr. 
McCowen) is always a possible source of danger, and even though 
protected by guard wires: the adoption of the latter was not 


desirable, as they were often the cause of accidents and trouble. 
This report was adopted by the committee. 


Reportsontheprogress of the different works inconnection with the 
conversion of the tramways to electric traction were also presented. 

The general manager (Mr. Nance) stated that the whole of the car 
equipments and car trucks could be had at any time, while 22 car bodies 
had been dispatched from the works, 16 were in the paint shops, 52 were 
in progress in the car-building shop, and the remaining 80 would all be 
started before the middle of June. "Tho contractors expected to have the 
170 cars in Belfast and completely finished and fitted on their trucks, by 
August 1. The work at the various depots was all well in hand, and the 
additional car.shed at Falls.road had been completed for some months 


and was being used for the reception of the new electric cars. 


The City Surveyor reported that good progress had been made with 
the generating station, and no delay had been occasioned to other con- 


tractors. 


In respect to the permanent way, the city engineer (Mr. CUTLER) stated 
that the equivalent of 20 miles of new work single track had been com- 


pletcd, and 2 miles single track bonded and repaired. 


The city electrical engineer (Mr. McCowrs) stated that the contractors 
for the engines had two of the engine sets well forward, and hoped to start 
the erection of them in the generating station about tho last week in June. 
'l'e third set, unless overtime was worked on it, would not be ready for 
crection until the last week in August. Feeder cables had been laid in 


reveral roads to a length of over 6 miles. The total length cf route- 


fecder cables to be laid was 33 miles, As tothe overhead equipment, 362 


poles had been erected out of 3,200. 
In order to carry out the training of the drivers it was decided to pur- 


chase а quantity of generating plant at л cost not to exceed £900, most 


of the plant being atterwards available when the electric tramcars were 
running. The teaching cf the 236 men will cost nearly £2,000, but, in 
Mr. Nance's opinion, this is the only way in which the work can be done 
в stisfactorily. 

The Britich Electric Traction Co. have accepted the Corporation's 
terms for supplying current for the Cavehill and Whitewell tramways. 
As the acceptance of the offer necessitates the obtaining of another motor 
generator at a cost c£ £1,400, it was agreed that tenders be invited. 

In a report by Mr. MeCowen on the charges for current, he recommended 
that, from July 1 next, the following reductions and alternative prices 
for electricity be adopted: Lighting: An alternative flat rate of 44d. per 
unit, All lighting consumers to have the option of being charged on the 
flat rate or on present maximum demaud system, subject to the condition 
trat they can only change from one system to the other on July 1 in any 
усаг, and that the whole of the supply to any one premises be taken at ono 
rate. Power: 24d. and 1d. under 2,000 units per quarter, 24d. and Id. 
over 2,000 and under 5,000 units per quarter, 2d. and 1d. over 5,000 units 
per quarter. These reductions imply a reduction of the year's profits by 
about £1,500. 

The gross revenue of the electric lighting department forthe year ended 
March 31 was £28,141. 3s. 5d., expenditure £11,156. 18s. 6d., gross profit 
£10,984. 9s. lld., interest and sinking fund absorbed £12,627. 23. 7d., 
leaving net profit £4,357. 7s. 4d. 


Blackpool. The accountsof the Corporation tramways department 
for the year ended March show capital expenditure £273,851. Os. 6d., 
an increase of £6,673. 5s. 8d. 

Traffic receipts were £47,820. 19s. 10d., and miscellaneous receipts 
£830. 48. 3d. Working expenses were £29,058, 12s. 8d. Interest and 
sinking fund required £14,389. 4s., leaving a net profit of £5,203. 7s. 5d. 
After payment of various sums for reconstruction of lines, &c., there is a 
disposable balance of £3,398. 103. 2d. The total revenue per car-mile 
was 13·98d., working expenses 8:35d., and capital charges 4°i3d., 7,217,379 
passengers were carried, and 835,424 car-miles run, compared with 
6,357,218 passengers and 735,103 car-miles in the previous year. The 
current consumed was 1:33 units per car-mile. 


Bray.—The salary of the electrical engineer (Mr. W. J. U. Sowter) 
has been increased by £20 per annum. 


Bradford.—The city electrical engineer (Mr. A. Blackman) has 
presented a further report on the electricity supply undertaking and 


on the work which he considers necessary to bring the undertaking 
up to modern requirements. 

£40,000 has already been voted for extensions and for the introduction 
of the polyphase system, and Mr. Blackman now asks for an additional 
£37,000 for new feeders. The annual capital [cost of the extensions he 
estimates at £2,875. and the annual saving by the conversion of the 
system at £1,472. Cable expenditure has been £180,000, the distribating 
network covering 96 miles. But feeder cables are not sufficiently nume- 
rous, and he therefore suggests the laying of a number of new feeders. 


Brighton.—At last week's meeting the Council adopted the 
recommendation of the Lighting committee to increase the salary 
of the engineer and manager of the electricity undertaking (Mr. John 
Christie) from £600 to £750 (rising by annual increments of £50 to 
£1,000) per anrium, the engagement to be for six years certain. 


Briton Ferry.— An inquiry was held last week into the Council's 
район for sanction to borrow 43, 584 for an electricity supply 
scheme. 

The Deputy Town CLxRk (Mr. Н, M. Ellis) said the Council intended 


to purane current in bulk from the South Wales Distribution Co. at 14d. 
per unit. 


Мг. Н. Lewis (Lewis & Fletcher, electrical engineers) gave technical 
details and said he estimated the annual expenditure at £761. 16s. 3d., 


and the receipts at £762. The agreement with the South Wales Co. was 
satisfactory. 


Evidence was also given that the district had been canvassed, and that 
there was likely to be a fair demand for current for private lighting and 
for power. 

British Empire Motor Trades Alliance.--We are informed 
that the Hon. C. S. Rolls and Mr. C. Jarrott have tendered their 
resignations as members of this alliance. Whilst sympathising 
with the objects of the alliance, they consider that their trade 
interests at present do not justify their continuing as members, but 
they hope at an early date to increase their British interests suffi- 
ciently to allow them to rejoin and become active members. l'or 
the same reason Mr. Claude Johnson, to whose initiative the alliance 
owes its formation, has tendered his resignation as hon. secretary. 

Burton-on-Trent.— Several printers errors crept into the 
abstract of the accounts of the electricity department in our last 
issue. The total horse power in motors connected to date should 
be 204:25, and the increase during the year 88'75 н.р. There are 
applications in hand for nine motors of 102:5 H.P. 

During the ycar an alternative flat rate of 5d. for lighting was 
introduced, under which about two-thirds of the consumers who 
received no rebate on the maximum demand system had their price 
reduced from 6d. to 5d. per unit. In addition, the department is 
now giving rebates for lighting quarterly instead of half-yearly, so 
that during the March, 1905, quarter, over £400 was advanced to 
consumers which in the ordinary course would have been held over 
as a rebate and given in the June quarter. Although there has 
been а much larger increase in the lamp connections (14:2 per cent. 
against 12:2 per cent.) there has only been an increase of 5 per cent. 
in the units sold for lighting against an increase of 18:8 per cent. in 
the previous yenr. The concessions to consumers and the depression 
in trade account for the smaller surplus this year. The progress of 
motor connections has been distinctly satisfactory, and the 
102:5 H. p. in hand and about to be connected brings the grand total 


to 3806:75 H.P. 


Contract Retention Moneys.— Messrs. Graham, Morton & Co 
write us that they have been engaged in litigation with the Com- 
pagnie L'Union des Gaz, of Milan, Italy, in regard to the recovery 
of £4,000 retention money on a large contract carried out by the firm 
for the defendants amounting to £78,000. 

It was an agreed condition of the contract that the retention money 
should be paid after the expiration of two years. Owing to strikes of 
workmen in Milan, and damage done by these workmen to the firm's 
apparatus, after 18 months had elapsed, and after Messrs. Graham, 
Morton & Co, had been obtaining during that period the guaranteed 
results, the defendants refused to pay the retention money and counter- 
claimed for £70,000 for non.falfilment of contract. Judgment has now 
been given in the High Court by Mr. Justice Grantham in favour of the 
plaintiffs, both on the claim and counterclaim, with costs on the higher 
scale. Messrs. Graham, Morton & Co. point out that the action has great 
interest for engineers and contractors owing to the fact that the matter 
in dispute was the question of guarantees, penaltics and retention money, 
clauses which are so often repeated in specifications. We may add that 
the action lasted 16 days, and makes this one of the longest hearings in 
engineering disputes on record. 


Customs Decisions.—The Canadian Commissioner of Customs 
has recently decided that an electric motor and rheostat for use in 
connection with a printing press comes under the general tariff duty 
of 25 per cent. ad val. 


Dewsbury. — An inquiry was held on Wednesday into the 
application of the Corporation for sanction to borrow £10,000 for 
electric lighting extensions. 

The Town Cenk (Mr. H. Ellis) said the total amount sanctioned for 
electricity purposes was £51,420. Of the £10,000 now applied for, £4,370 
was for additional generating plant, £3,828 for new feeder, distributors, 
service cables, meters and indicators ; and £1,514 for excess expenditure 
At present there were 340 consumers with the equivalent of 26,315 8 
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lamps connected, including supply for traction. Last year 364,561 units 
were sold for lighting and 517,318 units for traction. There was no 
opposition. 

Ealing.—At the Council meeting last week the Electricity Supply 
committee reported that slot meters had been broken open in 10 
cases, and the money stolen. In each case the house was unoccupied. 
It was expected that the greater part of the money would be recovered 
as the outgoing tenant was liable for the safety of the money until 
it had been collected. Instructions were given for a return to be 
prepared, showing the earnings of slot meters. A reward of £10 
has been offered for information which will lead to the conviction 
of the offenders. 


Electric Driving, Advantages of.—The Hunslet Engine Co., 
Leeds, recently obtained an urgent order for the supply of a loco- 
motive engine of a type outside the company’s regular patterns, 
necessitating the making of over 40 drawings. The order was 
received on April 15, and the company's works being now com- 
pletely equipped for electric driving (current is supplied from the 
mains of the Leeds Corporation electricity department) they were 
enabled to drive only such portions of their machine tools as were 
necessary for the job in hand, which was completed and the engine 
packed and alongside ship at Liverpool by 4 a.m., May 10. The 
prompt and economical completion of this order would have been 
impossible without the advantages and facilities of electric driving. 


Electiical Contractors’ Association.—The annual meeting of 
the Northern Section of the Electrical Contractors' Association was 
held at Blackpoolon 20th inst., Mr. J. McDermott, J.P., of Ashton- 
under-Lyne, presiding. | 

The annual report was adopted and other routine business was trans- 
acted. The following officera were elected for the ensuing year: Mr. W. 
Sutton (Liverpool), chairman; Mr. T. G. Usher (Neweastle-on-Tyne), 
hon. treasurer; Mr. W. Cross (4, St. Nicholas-buildings, Newcastle-on- 
Tyne), hon. sec. 

After referring to the incorporation of the Association, the report stated 
thatthe agreement with the National Electrical Manufacturers’ Association 
had worked well but was unfortunately cancelled on Dec. 31, 1904. The 
Central Board is dealing with the subject of fair trading, and it is expected 
that very shortly they will be able to place before the members & scheme 
which will be beneficial to all. The membership for the Northern Section 
maintained a steady increase. At May 1, 1904, the members numbered 69. 
During the year 12 resigned and 25 new members joined, making the total 
at May 1, 1905, 82 members. The matter of fair tendering has engaged 
attention. In one case of an architect selling specifications very strong 
action was taken, and the Central Board was pleased to fiod that several 
members had individually refused to quote under those conditions. The 
scheme for the registration of workmen continues increasingly useful; 
members are, however, requested to ensure that all workmen leaving their 
employment are provided with a card, as in this way only can the efficiency 
of the system be enhanced. No trouble with workmen has been reported. 
The prompt action taken by the Manchester branch in relation to false 
reports appearing in the daily press in October last respecting fires caused 
by electrical faults, emphasised the usefulness of the Association and the 
many means by which it can serve its members. The financial position is 
very satisfactory. 

Exeter.—The receipts from the sale of electric current in the 
bg ended March 31 amounted to £9,570, including £942 for street 

ighting. The gross revenue was £10,596. The expenditure was 
£6,319, leaving & gross profit of £4,277 to meet interest and sink- 
ing fund charges. There is an increasing demand for current for 
wer, and in the present year the revenue will be largely increased 

y the income for current supplied for traction. 


Pulham (Dondon).— The promoters of the London Pneumatic 
Despatch scheme have entered into an agreement with the Borough 
Council, under which the latter will supply energy to the company 
for power within the borough at jd. per unit on a minimum load- 
factor of 50 per cent., provided that if the load.factor shall at any 
time be less than 50 per cent., then the 3d. per unit is to be 
increased 1 per cent. for every 1 per cent. decrease in such load- 
factor. The Council will have power to make connection with the 
distributing mains of the company at such points as shall, in the 
opinion of the borough electrical engineer, be convenient for giving 
access thereto, and shall not be at any cost in respect of transforming 
chambers or other transforming works. 

Under the scale of charges recently adopted by the electricity 
department for the supply of current for private lighting, reductions 
were only made when the amount of the annual bill exceeded £2, 
but it has now been decided to abolish the minimum, and all con- 
sumers are to have the benefit of the reduction. 


Gravesend..—The report of the second completed year's working 

(to March 81, 1905) shows that 905,710 units of electric energy 
were generated, against 711,587 in 1904. 
_ 452,689 units were sold to the local tramway company, against 401,518 
in 1904; 173,987 units were supplied to private consumers, against 
116,967 ; and 95,077 for public lighting, against 72,299. There are 198 
private consumers conneoted, against 140. 

The electrical engineer (Mr. C. F. McInnes) has been instructed 
to report upon the request of the City of London Corporation for a 
supply of current to the Port of London Sanitary Hospital. 


Greenock —The Corporation and the Greenock & Port Glasgow 
Tramways Co. have come to an agreement in regard to the supply 
of electricity to the company by the Corporation for five years from 
June 11. 

The company guarantees a minimum annual consumption of 500.000 
units, and the payment is to be at the following rates: — First 500,000 
units, 14d. per unit; next 200,000, 11d. ; next 200,000, 1d. ; and all units 
in excess of 900,000, 0:85d. 

The salary of the tramway manager (Mr. H. Bartlett) has been 
increased to £160 per annum. 


Japan —Interesting particulars are contained in & report from 
Mr. G. Barclay, secretary to the British Legation at Tokio, on the 
trade of Japan for 1904. 

From this report it would appear that the United Kingdom continues 
to hold its own in respeot of the imports into Japan of locomotives, 
machinery and similar goods. Out of a total of £370,000 spent by Japan 
on locomotives, the United Kingdom supplied £249,000, the United 
States £44,000, and Germany £32,000. In machinery and engines the 
United Kingdom contributed £492,000 out of a total of £1,008,000, the 
figures for the United States and Germany being £371,000 and £115,000 
respectively. 

The erection and working of large stzel works in Japan has led toa 
considerable decrease in the imports of rails and some other articles ia 
iron and steel, and we understand that some new works at Wahamatsu 
are being equipped with machinery for the manufacture of telegraph 
wire, rivets, bolts, nuts, &c. 

Keighley. The manager of the Corporation tramways (Mr. 
A. W. Kirton) has resigned his position, and a successor is to be 
advertised for. | 

Light Bailway.—Application is being made by Sir Jas. H. W. 
Drummond, Lady Elizabeth Hills-Johnes, Lieut.-Gen. Sir J. Hills- 
Johnes, Mrs. C. ^. M. Johnes, Col. C. L. Methuen, Mr. J. M. Davies, 
and Mr. D. E. Davies for an order authorising the construction and 
working of light railways in and between Llandilo and Lampeter. 


London County Council.—At Tuesday's meeting a loan was 
granted to Woolwich of £9,287 for electric lighting purposes. 

Out- County Tramwags. —It was decided to enter into agreements with 
Middlesex County Council and the Metropolitan Electric Tramways (Ltd.) 
providing for the construction by the Council of tramways to link up with 
the light railways of the Middlesex County Council at the county boun- 
dary at Highgate, the lines to be leased to the company for a period of 
three years. 

Long Eaton.—The net profit on the electricity undertaking for 
the year ended March 31 was £420. 14s. 8d. 

Marylebone (London). —The borough accountant and the elec- 
trical accountant have reported that the result of their investigation 
of the books of the Metropolitan Electric Supply Co. is to show that 
the total number of consumers supplied in the Marylebone area 
during the past year was 5,801, number of meters in circuit 6,482, 
gross income from sale of current £133,370. 16s. 9d., income from 
meter rents £4,469. 18s. ld., total units sold 6,289,877, average 
price obtained per unit (excluding meter rents) 5:089d., and (includ- 
ing meter rents) 5:259d. 

Municipal Telephony.—Swansea Telephone committee have 
decided to carry forward the profit of £415. 7s. 10d. on the working 
of the municipal telephone undertaking for the past year. It has 
been decided to apply for borrowing powers for £7,500 for extensions. 

The accounts of Brighton telephone department, abstracted in 
our last issue, were formally approved by the Council at their 
meeting last week. The recommendation of the Telephones com- 
mittee that the salary of the manager of the telephone department 
(Mr. D. J. Barnes) be increased from £250 to £300 per annum was 
also adopted. 

Nicaragua.--The Nicaraguan Finance and Improvement Co., 
which has obtained concessions from the Nicaraguan Government 
for a monopoly of the manufacture of explosives and for the con- 
struction of a railway from Managua to Jinotega, has now obtained 
the concession for the utilisation of the waterfalls of the River Tipi- 
tapa for the generation of electric energy. The company has offices 
at Managua. 

Obituary.—The death occurred on Tuesday evening of Mr. Philip 
Unwin Askham (Messrs. Askham Bros. & Wilson), the well-known 
manufacturers of tramway permanent way plant and accessories. 
A couple of years ago, owing to failing health, Mr. Askham ceased 
to take an active part in the business, and the firm became merged 
in that of Edgar Allen & Co. 

Oldham.— The Corporation have decided to abolish bare copper 
conductors and to have all their electric lighting cables laid on the 
solid system. | 

Patent Amendment.— Mr. Wm. Fennell (late of 8, Ferndale- 
road, Leytonstone, and now of 2, Longeroft avenue, Wednesbury, 
Staffs.) and Mr. William Pagden Perry, 59, Walwood-road, Leyton- 
stone) seek leave to amend the specification of letters patent No. 6,145 
of 1903 for Improvements in and relating to storage batteries. 
Particulars of proposed amendment are given in the “ Illustrated 
Official Journal (Patents) of May 17, and notices of opposition 
must be given within one calendar month from that date. 
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Salford.—An unopposed inquiry was held last week into the 
application of the Corporation for sanction to borrow £600 for the 
extension of the electric lighting cables to Prestwich. 


Senegal (French West Africa).—-Dakar, the comparatively new 
city in Senegal, is about to be provided with the electric light and 
an electric tramway service. The civil population is now 23,452 
souls, of whom 1,268 are European. A recent issue of the Journal 
Officiel " of Senegal contained particulars of these requirements. 


South Shields.—For the year ended March the total capital 
expenditure on the electricity undertaking reached £151,838. . 

The gross income for the year was £18,132, increase £967. Working 
expenses were £6,935, increase £300, leaving gross profit £11,196. After 
paying interest (£4,899) and sinking fund (£4,231), &c., the net profit was 
£1,988, compared with £1,608 at the end of 1903.4. The number of 
units sold was 1,385,393, against 1,299,289; the number of 8 c.p. lamps 
connected have increased by 5,372, making the total 59,209. There are 
now 1,117 consumers, compared with 1,010 twelve montbs ago. The 
maximum load was 953kw. on Dec. 31. There are now 91 arc lamps 
used for public lighting, and the number of ordinary gas standards which 
have been converted into electric lights іг 462, an increase of 30 on the 
year. The average price per unit obtained for current supplied to private 
consumers was 3:84. and for street lighting 1:610. Works costs comes 
out at 0°614. per unit. The engineer (Mr. J. Н. Cawthra) strongly recom- 
mends] the committee to place the whole balance of the net revenue 
account (£2,094) to reserve. 


Southend-on-Sea.—The flat rate of 44d. per unit hitherto re- 
stricted to private houses is to be extended to business premises. 


Spanish Government Cables.—The Spanish Government have 
authorised a grant of 300,000 pesetas for the repair of the Tarifa- 
Tangier submarine cable, which has been interrupted since January, 
1904. This grant has been reported as having been made for the 
laying of a new cable, but we believe the object of the grant to be 
as above stated. 


Standard Olocks.—At the inceting of Glasgow Corporation last 
week the Bazaar committee reported that at a meeting of the sub- 
committee on clocks further correspondence had been discussed 
as to the terms of the agreement under which the trial installation 
of the Magneta Co.'s system of clocks is to be erected in the Bridge- 
ton district of the city. 

It was remitted to Mr. Macfee, manager of the telephone department 
(who will be on the Continent next month), to make inquiries and report 
as to the ‘‘ Normal Zeit '' system of clocks which is in operation in Berlin 
and Brussels. A member of the sub-committee is to accompany Mr. Macfee. 


Swansea.— It is stated that the Corporation have been requested 
by the Local Government Board to make provision in this year's 
electric lighting accounts for a sinking fund on the usual scale, 
dating from the commencement of the supply of electricity. In the 
past two years certain credit balances have been carried to a sus- 
pense account. 


Telephone Employes.—4A deputation from the National Associa- 
tion of Telephone Operators waited upon the Postinaster-General 
last week in order to place before him the views of the operators 
on the subject of the telephone purchase agreement which is now 
receiving Parliamentary consideration. 

Representatives (two male and 13 female) of the operators at London, 
Liverpool and Manchester were present, headed by Miss Williams, a 
London delegate, who said the operators sought an assuracce from the 
Postmaster-General of continuity of engagement or compensation to those 
operators who might be deprived of their means of livelihood by the 
operation of the agreement. Objection was taken to the proposal fora 
fresh medical examination of operators in the National Telephone Co.'s 
service at the present time, and it was suggested that instead of this 
examination being made the company should institate & medical test for 
all new candidates from August 31 next. It was asked that two con- 
secutive years’ service with the company should be taken as a guarantee 
of efficiency, and the Postmaster.General was invited to reconsider the 
matter of superannuation based upon the period of service of the employés. 

In reply the Postmaster-General promised to give the most careful con- 
sideration to the views put before him, and in regard to the medical 
examination promised to support the suggestion advanced by the depu- 
tation. On the subject of superannuation, however, he could promise 
no change from the views he had already expressed. 


Transvaal Imports.—The imports of electric cables, wires and 
fittings into the Transvaal during the two months ended Feb., 1905, 
amounted to £40,000, compared with £17,000 in the same period of 
1904. 'l'ramway material imports amounted to £19,000, compared 
with £18,000. 


Vienna.— The Financial News announces that once more a 
conflict has broken out between the Vienna municipality and the 
International Electricity Co. with reference to the company's right 
to obtain a water supply from the Danube. 

It appears that the burgomaster suddenly ordered the company to 
remove from underneath the street the water pipes through which it 
obtained its water supply, and on the refusal of the company to comply, 
Dr. Lueger (whose method of conducting negotiations is peculiar) sent a 
detachment of firemen to cut off the water supply. The company has, 
however, obtained an injunction from the provincial authorities. 
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Walthamstow.—At the expiration of the present contract the 
electrical engineer (Mr. J. H. Fooks-Bale) has been instructed by 
the council to undertake the work of carrying out house-service 
connections. 


Wandsworth (London).— The Highways committee have been 
instructed to obtain fresh tenders for lighting High-street, Putney. 


Warrington.— The accounts of the electricity department for the 
year ended March show total capital expenditure £78,896. 18s. 11d. 
The income was £12,580. 194 84., which inviuded £8,148. 12s. 6d. for 
current sold by meter, £620 for public lighting, £3,301. 8s. 6d. for current 
for tramways and £345, 12. 7d. for fittings sold and work done for 
customers. Expenses were £6,075. 14s. 7d., leaving a gross profit of 
£6,505. 5s. 1d. Sinking fund required £2,275. 193. 9d., interest 
£2,461. 11s. 11d., leaving net profit £1,543. 123. 91. Reductions have 
been made during the year in the charge for current for traction and for 
public lighting. 938,932 units were supplied to private consumers, 48,630 
to public lamps and 494,894 for tramways. Works cost was 0°66s8d. and 
the total cost 0:884, per unit, inst 1:048d. and 1-34. in 1904. Four of 
the hand- fired Baboock-Wilcox boilers have been converted to mechani- 
cally-stoked furoaces, with good results. A water softener and purifying 
lant were installed during the year. An acre of land has been acquired 
or £1,000 for works extensions, and extensions of mains at a cost of 
£790. 95. 7d. have been carried out. The capacity of the plant із 1.850 kw., 
and the maximum load was 993 kw. There was the equivalent of 38,476 
8 c.p. lamps connected (exclusive of supply to tramways), compared with 
80,181 at March, 1904. 

Watford.—The electrical engineer (Mr. Colebrook) recommends 
the Council to fix lowering gear to the existing arc lamp columns, 
at about £3. 10s. per post, on the ground that it will conduce to 
greater efficiency and economy in trimming. Trial gear has been 
fixed to one post for the Council's inspection. 


West Ham.—The Corporation have authorised Messrs. Johnson 
& Phillips to supply arc lamps on the hire-purchase system, on 
terms similar to those agreed with the Electrical Co. and the General 
Electrical Co. Main extensions, estimated to cost £167, have been 
sanctioned. The electrical engineer (Mr. Bullock) has been instructed 
to prepare plans and estimates for the overhead equipment of the 
new tramcar sheds. 


Workhouse Lighting.—Ashton-under-Lyne Guardians have 
applied for sanction to a loan of £5,000 for the provision of electric 
lighting plant at the workhouse and the wiring of the old workhouse 
buildings. 

Annual Outings.— The second annual picnic of the St. Annes-on- 
the-Sea electricity department took place on May 16. Among those 
present was the chairman of the Council (Mr. G. W. Spring) and 
the chief engineer (Mr. J. H. Clothier), who journeyed to Ingleton, 
where an enjoyable day was passed. The arrangements were 
admirably made by the assistant engineer (Mr. J. C. Fairchild). 

About 50 of the employés of Shoreditch (London) electricity 
department had a pleasant outing on Saturday at St. Albans. Mr. 
H. J. Roscoe, mains superintendent, was in charge. 


TRADE NOTES AND NOTICES. 


ee Р -—————- 


TENDERS INVITED. 


Hammersmith (London) Council, which is under contract to 
supply all electricity to the stands at the great electrical exhibition 
to be held at Olympia in September, is prepared to receive pro- 
positions from bona fide British manufacturers for hire of materials 
for distribution of electricity inside the hall, consisting of (a) meters, 
(6) lead covered and armoured cables, (c) distribution pillars, (d) 
fuse and switch boxes for exhibitors’ stands, and (е) continuous- 
current plant (motor generators, rotary converters, or steam-driven). 
Particulars from the borough electrical engineer (Mr. G. Gilbert 
Bell), 85, Fulham Palace-road, W. Proposals to the chairman of the 
Lighting committee, 85, Fulham Palace-road, W., by 4 p.m. June 2. 
See also an advertisement elsewhere. 


Ossett Town Council invite tenders for quick-speed engines, 
dynamos, booster and balancers, storage battery, switchboard, 
travelling crane and cables. Specifications, &c., from the consulting 
engineer (Mr. W. Emmott, M.Inst.C.E.), 85, Commercial-street, 
Halifax. Tenders to the town clerk (Mr. W. Brook) by June 14. 
See also an advertisement. | 

Edinburgh Corporation invite tenders for supply of lead-sheathed 
paper-insulated copper cables for the year ending May 15, 1906. 
Specifications, &c., from the city electrical engineer (Mr. F. A. 
Newington), 5, Dewar-place, and tenders to the town clerk (Mr. 
Thomas Hunter, W.S.), City-chambers, Edinburgh, by June 5. 
See also advertisement. 

Edinburgh Corporation invite tenders for steam and exhaust-pipe 
work at the McDonald-road electricity supply station. Tenders to 
the town clerk (Mr. Thomas Hunter, W.S.), City-chambers, Edin- 
burgh, by 10 a.m. June 6. 
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“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price 155., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplifíeJ. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (including 
the new Special Mining Rules). 


Edinburgh Corporation also invite tenders for supply and erection 
at McDonald-road electricity supply station of an extension switch- 
board panel. Tenders to the town clerk (Mr. Thomas Hunter, W.S.) 
by 10 a.m. May 30. 

Edinburgh Parish Council require tenders by 10 a.m. 31st inst. 
for electric light installation and electric lift at the Council offices, 
Castle-terrace. 

Glasgow Corporation require tenders by June 1 for supply of 
dynamos, pumps, piping, &c., at Shieldhall outfall works, with 
alternative estimates for (1) steam engines and boilers, (2) gas pro- 
ducer plant and gas engines, (3) steam engine installation with 
stand-by gas engines worked with town gas. 

Partick Town Council] invite tenders for one marine-type water- 
tube boiler, with superheater, sundry pipes, &c., extensions to 
switchboard, coal conveyor, overhead bunkers, &c., and feeder cable. 
Tenders to the town clerk (Mr. James Donaldson), Burgh Hall, by 
noon June 6. 

Swansea Corporation invite tenders for supplying and fixing two 


motor alternators. Tenders to the town clerk, Mr. Jno. Thomas, 
by noon June 5. 


Portsmouth Corporation want tenders by 10 a.m., June 18, for 
best Durham rough small and best north country screened nut coal 
for the electricity works. 


Bradford Education committee invite tenders by June 5 for 
wiring the School of Art, Great Horton-road. 


Bradford Electricity committee invite tenders by 10a.m. June 5 
for 12 months’ supply of best steam coal. 


Croydon Corporation require tenders for three direct-coupled, 
single-phase, motor-driven, centrifugal pumping sets. 

Dartford District Council require tenders by June 19 for the 
erection of tramway car sheds. 

Manchester Tramways committee require tenders by 1 p.m. 
June 3 for tramway railbonds. 

Tenders are required by June 7 for the installation of fire alarms, 
telephones, &c., at Bracebridge Asylum, near Lincoln. 

Melbourne City Council are prepared to receive tenders up to 
2:15 p.m. July 14 for supply and delivery of arc lamps, poles, 
brackets, &c., for street lighting. Copies of specification, &c., 
from the Agent-General for Victoria, 142, Queen Victoria-street, 
London, E.C. 

Tenders are invited for the construction of an electric tramway 
between Szent Endre and Visegrad (Hungary). Tenders to Dr. L. 
Heder, Szent Endre. 

The Municipality of Szatmar (Hungary) want tenders for the 
reconstruction of their electricity works at a maximum cost of 
£20,000. Tenders to the municipal engineer. 

Tenders will probably be invited shortly for the construction of an 
electric railway between Budapest and Vacz, a distance of 48! miles. 
It is proposed to employ the polyphase high-tension system. 


TENDERS RECEIVED AND ACCEPTED. 


Walthamstow Council have accepted the following tenders for 
tools, &c., for the tramways undertaking :—Hobdell, Way & Co., 
lathe and shaping machine (with B.T.-H. motors) and circular saw, 
£107. 17s. 6d.; Pfeil & Co., blacksmith's hearth, bending and 
sti ' ing machine, &c., £47. 10s. ; Herbert Morris & Bastert, 


10-ton crane, £156. 10в.; Buck & Hickman, 30in. drilling machine 
(with General Electric, B.T.-H. or Westinghouse motor), 138in. 
drilling machine, &c., £162. 2s. 6d.; George Hatch (Ltd.), lathe 
(with General Electric, B.T.-H. or Westinghouse motor), grindstone 
and band saw, £304. 2s. 6d.; R. F. Coulston, tools for repairing 
shops; E. Robinson, sand-drying apparatus, £110; Bentley & Co., 
engine oil. 

Devonport Corporation have received the following tenders for 
the supply of a surface condenser with electrically-driven pumps :— 


Mirrlees-WatsonCo.(acceptd)£1,105 | Bertrams (Ltd.) ........ £1,336 
Hayward Tyler & Co. ...... 2,143 | Worthington Pump Co. .... 1,334 
Wheeler Condenser & Eng. Co. 2,091 | Richardsons, Westgarth & Со. 1,320 
Haste Pump Co. .......... 1,750 | Willans & Robinson 1,8304 
Mather & Platt ............ 1,620 | Joseph Wright & Co. ..... ‚ 1,271 
Belliss & Morcom....... с: 1,535 | Brush Co. ................ 1,261 
Browett, Lindley & Co. .... 1,500 Masson, Scott & Co ....... 1,250 
Carrick & Wardale ........ 1,485 Isaac Storey & Son ........ 1,215 
W. H. Allen, Son & Co. .... 1,387 Cole, Marchent & Morley . . 1,158 
Baloke & Co. 1,384 | Summers & Scott. 1,090 


London County Council have accepted the following tenders :— 

Oliver Clark & Co. for electric light installation at Rotherhithe fire 
station at £135 (Ward Bros., who originally accepted the work and had 
withdrawn, were ordered not to be allowed to tender for Council work again). 

G. Skey & Co. for 500,000 stoneware ducts for electric cables, 
£6,287. 10s. ; Stanley Bros. for 250,000 ducts, £3,450. 

Tudor Accumulator Co. for supply and erection of a battery of aocumu- 
lators at Greenwich generating station at £1,875. 12s., with a further 
£1,120 for maintenance for 10 years. 

26 tenders were received for overhead travelling cranes at Streatham, 
Battersea and Wandsworth sub-stations, and that of Carrick & Ritchie 
for three 10-ton cranes at £678 was accepted. 

Marylebone (London) Council has placed an order with the St. 
Helen's Cable Co. for 10 miles of 0:08 concentric?cable at £154. 12s. 
per mile, three miles of 0:08 triple concentric cable at £287. 4s. per 
mile, two miles of 0°06 triple concentric cable at £362. 8s. per mile 
and one mile of 0'1 triple concentric cable at £474. 8s. per mile. 
Marylebone Council has also accepted the tender of Wm. Cory & 
Son for about 6,000 tons of coal (Broomhill 12s., Shipley 12s. 1d. 
and Babbington 12s. 6d.). 


London County Council have accepted the tender of the British 
Thomson-Houston Co. for incandescent lamps to the Bexley and 
Horton asylums, and that of the Edison & Swan Co. to Colony, and 
the General Electric Co.’s tender has been accepted for electric 
lighting materials to Horton. 


Faversham Council have accepted the tender of the Campbell 
Gas Engine Co. for additional plant for the electricity works at 
£4,183. 

Dick, Kerr & Co. have secured the contract for the reconstruction 
and electrical equipment of the Dewsbury, Batley, Birstall and 
Gomersal Tramways. 

Deptford (London) Council has accepted the tender of the Hart 
Accumulator Co. to maintain the batteries at the baths and wash- 
houses for five years at; £14. 17s. per annum. 


Wandsworth (London) Council has accepted the tender of Mr. J. 
Wilson for alterations in the electric lighting arrangements of All- 
farthing-lane branch library. 

Bedford Education committee have given an order to Mr. Halkett 
to carry out electric lighting work at the Council schools during the 
ensuing half-year. 

Bury (Lanes.) Guardians have accepted the tender of F. W. 
Smith & Co. for wiring the hospital at £830, and that of Ashworth 
& Parker for electric lighting plant at £1,090. 

Erith Council have accepted the tender of Babcock & Wilcox for 
pipework at the electricity works at £445, and that of Mr. Barnes for 
16 bell punches at an annual rental of 1928. each. 

J. G. White & Co. have secured the contract for the construction 
of the electric tramways at Dartford. 

East Ham Council have placed an order for a 10-ton weighbridge 
with H. Pooley & Son. 


BUSINESS NOTICES. 


The British Prometheus Co. has opened a show-room at 27, Ely- 
place, Holborn, London, where a stock of the company’s special 
type of manufactures will be kept. 


The registered offices of La Capital Tramways, La Capital (Ex- 
tensions) Tramways, La Capital Traction and Electric and Buenos 


Ayres New Tramways Companies have been removed to 62, London- 
wall, London, E.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

The British Prism Globe Electrical Co. (Ltd.) is to be wound up 
voluntarily. Mr. W. Dearden, 35, Brown-street, Manchester, is 
liquidator. 

Harry John Salter, electrical engineer, 286, High Holborn, London, 
W.C. (lately trading with Harry Thorpe as Thorpe & Salter), has 


been adjudicated bankrupt. 
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Alexander Holland (trading as the Electrical & Mechanical 
Engineering Co.), 13, Bridgewater-street, Farnworth, has been 
adjudicated bankrupt. The first meeting of creditors will take 
place on 81st inst. at 19, Exchange-street, and the public examina- 
tion on June 21 at the Court House, Mawdsley-street, Bolton. 


Premises for Sale and to Let. — Messrs. Stafford & Rogers (Ltd.), 
auctioneers and estate agents, 83, High-street, Bedford, have for 
sale (with immediate possession) some valuable freehold property 
which can be easily converted into works for engineers, electricians, 
motor factors, &c. See an advertisement. 


Messrs. Perkins, Bacon & Co., Southwark Bridge - buildings, 
London, S. E., have to let conveniently situated factory premises 
in the east end of London, with a total floor area of 33,500 ft. See 
an advertisement. 


New Books.—Messrs. Crosby, Lockwood & Son announce the 
early publication of “ Modern Lightning Conductors,” by Mr. 
Killingworth Hedges, C.E., who was hon. secretary of the Lightning 
Research Committee. 


The Electrician ” Printing and Publishing Co. will have ready 
in a few days a number of the separately-issued “ Electrician " 
Primers by various authors, (See an advertisement in this issue.) 


Lectures —A course of four lectures on electrical measurements 
will be given at the East London Technical College on Wednesdays, 
May 31 and June 7, 14 and 21 at 5:30 p.m. See an advertisement. 


Oatalogues, &c.— A combined single.pole switch and circuit breaker 
for continuous current circuits up to 550 volts is manufactured by 
Messrs. Ernest F. Moy (Ltd.), Greenland-place, Cam- 
den Town, London, and is shown in the illustration. 
It is made in one size only to carry up to 100 am- 
peres, but the coil is wound for any smaller rated 
capacity down to 10 ampercs. 
The switch is fitted with a 
loose handle device, arranged гэв 
вэ that the circuit cannot be 
closed while there is an over- 
load, and the handle moves 
round to the “off” position 
when the switch opens auto- 
matically, and thus acts as an 
indicator. 


A new list of Nernst lamps 
and fittings has been issued by 
Drake & Gorham, 66, Victoria- 
street, Westminster, S.W., 
which comprehends the whole range of Nernst lamps of all types. 
Copies of the list may be obtained on application. 


A new cireular sheet (No. 
119) issued by Ernest F. 
Moy, Ltd., Greenland. place, 
London, N.W., deals with 
feeder pillars made by the 
company to suit special re- 
quirements for traction or 
lighting systems. The illus- 
tration shows а lighting 
pilar for a 8-wire network 
with 440 volts across the 
outers, 

A new list of Brush lamp: 
holders, cabin, saloon, ceiling, 
desk, wall and other fans is 
ready. 
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; ETT We have received from 
RON A Messrs. Johnson & Phillips 
— ; a new list of electrie cables, 


E 3 EH prepared in the French lan- 
ES Nair ee guage and on the metrical 
FEEDER PILLAR. The list deals with 
this firm’s standard vulcan- 
— ised rubber cables. Mr, D. 
Wells, of 10, Rue de la Pepi- 
nière, Brussels, is the agent for this firm's manufactures in Bel- 
gium, Holland and the north of France, and copies of this list in 
French can be obtained from him. 


system, 


9 - 


Messrs. Johnson & Phillips have ready a new abbreviated price 
list of their well-known makes of electric cables. Copies of the list 
can be obtained from the Sales Department. In this list is given in 
handy form particulars of the principal manufactures of the firm’s 
cable department. It is a useful list, specially designed for consul- 
tation by installation contractors, memoranda paper being provided 
for contractors’ notes, Kc. 
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The James Keith & Blackman Co., of 27, Farringdon-avenue, 
London, E.C., have just issued new sheet lists of the well-known 
Keith-Blackman electric fans. A variety of these fans are listed 
and illustrated, including belt-driven fans, fans and motors сот. 
bined, and fans for single-phase, two-phase, three-phase and series 
working with alternating current. These latter are exactly the 
same in pitch and construction as the 
fans fitted to the Keith-Blackman 
Co.'s continuous motors. А novel 
type of fan is that with steam 
engine combined shown in the accom. 
panying illustration. This engine has 
two single-acting cylinders fitted 
with trunk pistons from which two 
connecting rods engage on‘the same 
crank pin in the enclosed space be- 
tween the cylinders. The two equi- 
librium piston valves are in one piece, 
and are actuated by a small return 
crank from the main pin, so arranged 
that the valve can be easily set for 
right or left-hand running. The 
engine is bolted direct to a flange 
cast on to the end of the usual fan bearing, and can thus be fixed to 
an existing fan on either side of it, whether the fan discharges hori- 
zontally, upwards or downwards. By the simple construction and 
balance obtained friction is reduced to a minimum, as also is wear 
and tear. Sight-feed lubrication is amply provided for. The list 
includes particulars of Keith-Blackman rheostats for starting and 
regulating electric fans and motors. There are some good illustra- 
d given of Blackman fans employed in various classes of 
work. 


The British Prometheus Co. have ready a new list of Prometheus’ 
cooking utensils, radiators, and other domestic and commercial 
appliances for use with the com- 
pany's system of electric heat- 
ing and cooking. The list is 
very fully illustrated, and forms 
a handy reference sheet of this 
class of electrical woods. The 
accompanying illustration shows 
& neat form of table kettle on 
stand, which, it is suggested, 
makes a useful and ornamental 
tea-table fitment, particularly 
acceptable as a present now 
that electric current is generally 
available. Both kettle and 
stand can be supplied in 
various metals, and in 
various finishes. ( 


BLACKMAN COMBINED FAN AND 
STEAM ENGINE. 


A new list of Henley's[ 
paper-insulated cables for 
eleetriclighting,powerand — — 
traction has been issued 
by W. T. Henley’s Tele- 
graph Works Co., Blom- 
field-street, London Wall, London, E.C. This forms Part 2 of the 
company's main price list (Part 1 comprises L.T. cables and H.T. 
cc cables). Part 2 now issued is entirely devoted to three. 
phase H.T. and E.H.T. cables. An introductory chapter provides 
particulars of the mechanical and electrical construction, &c., of 
these cables, and a sheet of sectional illustrations shows the general 
type of cable supplied by the company to a number of large users in 
this country, in the colonies, in South America, &c. "Tables and 
particulars of cables for use with Delta " and with “ Star w. con- 
nected generators follow. 


A list of “ Premier ” open-type motor starters is issued by E. P. 
Allam & Co., 11, Red Lion.street, Clerkenwell.road, London, E.C. 
Copies can be obtained on application. 


À new carbon list has been prepared by the General Electric Co. 
The ‘ Apostle,” Imperial Crown," “Nubia” апа “ Angold ” 
brands of these carbons (all made in England) are listed. 


‘t PROMETHEUS" TABLE KETTLE. 


Tramcar Controllers.— We have received from Dick, Kerr & Co. 
an attractive pamphlet describing their latest type of metallic- 
shield blow-out controller. The original solenoid blow-out con- 
troller was described in The Electrician of April 24, 1908, and its 
several features of merit have been pointed out in these columns 
from time to time since then. Among the advantages claimed for 
the newest pattern is a metallic shield which surrounds the solenoid, 
and the arc is now ruptured in a direction at right angles to the 
axis of the barrel instead of parallel to it, as with the old type of 
magnetic blow-out. Moreover, the blow-out current flows through 
the solenoid only when it is required. The pamphlet is very well 
got up and is illustrated in good style. 
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Kryptol—In the issue of The Electrician for Nov. 11 last we 
gave some particulars of a new system of electric heating under the 
name of ** Kryptol" We received a number of inquiries concerning 
this process, and were able to give our inquirers some further 
information in our issue of Nov. 25. We have now to acknowledge 
the receipt of still further particulars from the Kryptol Co., 56, 
Unter den Linden, Berlin, N.W. These particulars are in English, 
and bear the signature of Prof. W. Borchers, of the Royal Technical 
College Laboratory, Berlin. Particulars of the constitution of 
Kryptol, of the uses to which it may be applied, &c., are included 
in Prof. Borchers’ description. 


Tourist Guides —Tho Great Eastern Railway Co.have authorised. 


Mr. Percy Lindley, 30, Fleet-street, London, E.C., to prepare а new 
edition of the ** Guide to the Continent," with maps and illustra- 
tions of the chief places reached by the Great Eastern service from 
Harwich. The Guide, which is well arranged and contains a mass 
of useful information concerning show places in Germany, Belgium, 
Holland, Switzerland, Norway, Denmark and Sweden, can be 
obtained at the bookstalls, price 6d. 

The London & South-Western Railway Co. have prepared their 
1905 Illustrated Guide and List of Hotels, Boarding Houses, Seaside 
and Farmhouse Apartments, &c., for which in former years a large 
demand has arisen. This is the seventh annual issue of a book that 
will be found of service by all holiday makers who may be turning 
their thoughts towards any of the beautiful pleasure resorts served 
by this company's excellent and accelerated system. These places 
include the Channel Islands and several places on the French coast. 
All who may be in doubt where to spend a holiday, whether for 
rest or otherwise, will obtain much useful information from this 
publication. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from May 17 to 28, with the ports 
of destination :— ; 

Aden, £35. Africa—Alexandria, £1,083 (including £429 telegraph 
material); Algoa Bay, £1,590 ; Beira, £14; Cape Town, £649 (including 
£100 telegraph material) ; Delagoa Bay, £200; Durban, £2,040 (includ- 
ing £746 telegraph material); East London, £4,404 (including £659 tele- 
graph material). Argentina—Buenos Ayres, £1,379. Australasia— Ade- 
laide, £32 ; Melbourne, £110 ; Otago, £41 ; Perth, £1,116 (including £153 
telegraph material); Sydney, £586. Austria—Trieste, £42 (telegraph 
material). Belgium—Antwerp, £25; Ostend, £41. Braz il Rio Janeiro, 
£1,049 (telegraph material). Ceylon—Colombo, £49. China—Shanghai, 
£138. Denmark—Copenhagen, £7. France—Paris, £131. Germany — 
Hamburg, £18. Gibraltar, £225. Greece —Zante, £32 (telegraph mate- 
rial. Holland—Amsterdam, £172 (including £101 telegraph material) ; 
Rotterdam, £65. India—Bombay, £873 ; Calcutta, £1,645 (including 
£353 telegraph material); Madras, £45. Japan—Kobe, £10; Tokyo, 
£133; Yokohama, £666. Malta, £20 (including £10 telegraph material). 
Mauritius—£50 (including £32 telegraph material) Perim, £15,829 
(telegraph material). Portugal Lisbon, £446 (including £311 telegraph 
instruments and paper). Rusxia — St. Petersburg, £1,469 (including £1,421 
telegraph material). Seychelles, £15 (telegraph material). Siam—Bang- 
kok, £92. Spain—Malaga, £45. Straits Settlements—Singapore, £155 
(including £95 telegraph material). Uruguay—Monts Video, £130. 
West Indics—Dominica, £27. Total £30,953, against £13,273 in three 
days last year (May 18 to 20). 


PATENT RECORD. 


быс aa 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. Mewsurn, ELLIS & Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nore.— The undermentioned Applications are not open to public inspec- 
tion until after acceptance of Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete 
Specification accompanics application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


March 8, 1905. 

4,8¢5 Union ELEKTRICITÄTS GESELLSCHAFT (in liquidation). Alternating- 
culrent motors. (Date applied for, March 12, 1904, date of 
application in Germany.)“ 

4,818 P. M. Justice (Phönix Elec! rote chni c'e Ges. m. b. H., Germany). 
Arc lamps.“ 

4,852 A. E. BABBER. Sigoalling for electric railways ог trum ways. 

4,858 Ecexraizitats Acr.-GES. vorm. W. LaAHMEYER & Co. Compensating 
poles of electrical machines. (Date applied for, April 16, 1904, 
date of application in Germany.)* 

4,859 ELEKTRIZITATS Acr.-G ES. vorm. W. LABMEYER & Co. Field magnet 
arrangements of alternate-current machines, (Date applied for, 
April 50, 1904, date of application in Germany.)“ 

4,867 C. O. Bastian and G. Catvarr. Electric vapour lamps. 

4,878 B.T.-H. Co. and Е. B. WgpMonz, Electric distribution systema and 
controlling apparatus therefor, 


4.881 B.T..H. Co. and C. B. LauzzLERE. Electromagnetic brakes. ` 
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4,883 J. B. BIRNBAUM aud F. G. Bart. Central station telephone systems 
working with a common battery. 


March 9, 1905. 

4,939 H. Bunazss. Adjustable diaphragm for X-ray and other appliances. 

4,957 S. E. PAGE (F. J. Swift, U.S.). Printing telegraph systems.“ 

4,960 O. Imray (H. Wommeladorf, Germany). Multiple influence or con- 
denser machines.* 

4,967 W. H. Scorr. Braking arrangement of electric motors. 

4,979 H. H. Lake (Wirt Electric Co. (Inc.), U.S.). Resistance units for 
rheostate, electric heatera and the like." 

4,982 M. CuarMAN and G. L. STONE. 

4,984 J. G. BALSILLIE. 


Control of elec ric circuits. 
Receiver for use in wireless telegraphy. 


March 10, 1905. 
5,006 and 5,007 H. E. WaioHr. Glasgow. Extincteur-sprinkler and 
heat alarm. 
5,010 E. Caoss. Rotherham. Controlling and operating poiats of elec- 
tric railways and tram ways. 
5,018 H. S. Cowx. Manchester. Overhead electric coaveyor ғузіеше. 
5,042 J. WEBER. Electrically-operated pianos." 
5,045 O. D. B. Payne, Low voltage electric light for motor vehicles. 
5,049 A. G. BroxaM. Insulators. (J. Goffin, Belgium)“ 
5,059 G. W. Mascorp. Application and distribution of electric motiva 
power for starting machinery. 
5,061 H. Topor. Electric supports for cells and storag • batterier.” 
5,070 B.T.-H. Co. (G.E. Co., U. S.). Cut- outs or safety devices for electric 
systems. 
5,073 NaLDER Bros, & THompson and A. F. Harris. Automatically break- 
ing an electric circuit in the event of a leakage to earth. 
March 11, 1905. 
5,126 J. A. O'Leary. А combined self-replacing indicator relay. 
5,145 W. Н. HaRFIELD and W. RouTLEDGE, Electric steering gear. 
5,149 H. A. CoruonE. Telephone and like transmitters, 
March 15, 1905. 
5,163 S. WirHESsS, J. GRIFFIN and A. D. Ковіхзон. Birmingham. Electr.c 
conduit fittinga. 
5,197 M. Вухо and H. J. Coates. Manchester. Switches. 
5,205 J. W. Вплргвт and J. F. Mason. Trolleys for electric tramcars. 
‚206 J. P. NayroB. Dynamo-electric machinery and regulating same. 
‚220 Р. Н. THoMas. Cooling devices for vapour electric apparatus. (Dats 
applied for, March 28, 1904, date of application ia U.S.)* 
,226 W. P. LITTLE. Exeter. Electrieally- fired in ernal combustion engines. 
, 5,230 and 5,251 J. S. RawoRTH. Regenerative control of electric 
vebicles. 
.F. Moy and P. Н. Bastig. Circuit breakers.“ 
. B. Carry. Connectors for conductors. 


March 14, 1905. 
5,270 J. JENNETT. Ireland. Electric alarm for railw . y sign ling ; also 
as fire and burglar alarm. 
5,275 E. DowNwanD and J. P. DowNwARD. Stoke-on-Trent. 
for electric traction street poles. 
5,275 A. Reame. Hull. Combination starting and regulating switch. 
5,280 Venitys LIMITED and A. E. Gorr. Birmingham. Switches, motor- 
starters, &c. 
5,295 R. L. [npetson. Preston. Electromagaetic pump. | 
5,336 J. F. Masos. Automatically controlling fluid pre:sure generating 
apparatus driven by electric moto s. . 
5,557 C. О. Bastian. Formiog of glass seals for һегт місаПу sealirg 
electrical conductors into glass. 
5,570 and 5,571 B.T.-H. Co. (G.E. Co., U. S.). 
5,974 W. L. ALBER. Trolley retrievers.“ 
March 15, 1905. 
5,598 H. HaTELEY. Birmingham. Fittings for electric light. 
5,419 T. R. H. TETLEY. Manchester. Man switches. 
5,425 H. L. SULMAN and Hucn F. Krexrataick-Picarp. Ele trie furnaces, 
5,417 NAI DER BROS. & THomrson and R. Е. Curtis. Electrical measuring 
instruments of the wattmeter class. 
5,455 W. P. Тномрзох (Gesellschaft {für drahtloses Telegraphie m. b. H., 
Germany) Liverpool. Spark - gaps for electric discharges.* 
5,456 W. P. THomeson (Gesellschaft fur drahtlose Telegrapbie m. b. H., 
Germany). Liverpool. Detectors for electromagnetic waves or 
other weak electric impulse?“ 
March 16, 1905. | 
5,490 F. G. CREED and W. A. Covrsox. Telegraphic apt aratus. 
5,491 ЅнЕВАВр CowPzn-CoLtzs. Electric radiators. | 
5,197 H. D. OsrERrIELD. Signalling bet seen guards and driver of a tra'n 
by electric bell or light oa the engine operated by a switch at the 
entrance to each carriage. 


? 


Insulator 


Insulating conductors.” 


5,520 T. E. Weaver. Manchester South. Circuit-oreakers. 

5,553 V. W. Квт and H. W. RowiNG. Are lamp».* 

5,554 F. G. KLEINSTESBER. Insulators for third-rail. 

5,577 P. T. Овтввмлх. Telephone calls.“ ‚ 

5,582 P. А. J. LaPzYRADE. 1)jnamo-electric machines. (Date applied for, 
March 17, 1904, date of application in Frauce.)* 

5,584 B.T..H. Co. (G.E. Co., U.S.). Electric созуеуог sy- tems. 

5,585 B.T.-H. Co. (G.E. Co, U.S.). Vapour electric apparatus. 

March 17, 1905. 

5,588 G. Номе. Northamptonshire. Cleaning electric lamp globe. 

5,59) W. J. F. Coorgr. Tottenham. Alternating-current electromagnets 
snd solenoide. . 

5,619 R. THoMLINSON and W. R. Symons. Liverpool Automatic бге 
extinguisbing and alarm apparatus. 

5,634 W. RussELL. Staines. Anode type. 

5,648 E. A. AsnenOr T. Electrolytic cells. 
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,660 E. B. BovcHER. Automatic make-and-break contacts. 
2 G. Тномрвох and Н. W. MzRCHANT. Track construction and electric 
signalling and controlling equipment therefor. * 
675 L. K. CLARK. Dynamo-electric machinery. 
,680 Sr. HELENS CABLE Co. and F. Kenyon. Liverpool. Drums for cables. 


March 18, 1905. 

„685 J. A. KeNNEDY-McGREGOR. Birmingham. Electrically transmitting 
and indicating upon a strean the position of figures, objects, 
diagrams and the like. 

5,721 J. G. Betr. Manchester. 

5,755 K. O. SgABLE. Switches. 

5,757 B.T..H. Co. (G.E. Co., U.S.). Alternating- current motore.“ 

5,758 G. B. BowELIL. Electric clocks. 

5,769 A. E. DAKBYL and A. GaLanti. Construction of teconda-y batteries. 

5,771 J. C. Bagct wy. Printing telegrapha. 

March 20, 1905. 

5 782 ErgcrTRIC & ORUNAN E AccRSsORIES Co., R. F. HALL and J. R. 
GaBNER. Birmingham. Electric motor controllers.“ 

5,814 H. Higst and E. E. Stewart, Automatic accumulator charging 
switch. 

5,820 Егкствомотевз (Lrp.) and J. H. HAMILTON. 
holdera. 

5,821 J. Skwiesky. Mercury vapour lamps. 

5,827 C. W. J. Busch. Field systems for continuous current motor electric 
meters and/or needle instrumente. (Date spplied for, March 22, 
1904, date of application in Germany.)* 

5,829 G. W. BRINDLEY and S. J. BALE (trading as Barnstable Motor Co.) 
and S. J. Мовьнт. Liverpool. Contact maker for electrical 
ignition devices. 

5,834 SmukNS Bros. & Co. (Siemens Schuckertwerke G.m.b.H., Ger- 
many). Wiodings of electrical machine x.“ 

5,836 L. ScHoLviEN. Glow lamps. (Date applied for, Sept. 29, 1904, date 
of application in Germany.)* 

5,846 W. B. HAYVDEN. Sparking devices for explosive engines.* 

5,865 A. W. SuLLIVAN end W. RgNsHAW. Electric train signals.“ 

5,865 W. HE EwORTERH- COlx ix S. Manchester. Conduits for cables and wires. 

5,866 F. W. HowomgrH (Moore Electrical Co., CU. S.). Electrically- 
operated tubes or bulbs conta‘ning rarefied gas or vapour." 

5,882 J. B. CANDAN and A. CAR DAN. Manufacture of lithopones by eleciro- 
Jyeis of sulphates or chlorides of soda and consecutive production 
of caustic soda. 

5,887 S. О. COWPER-COLES. 
strip, &c. 

5,895 A. Sr. VINCENT BURNABY. 
nent way (Е егеѓог. 


o 


Dynamo-electric machinery. 


Manchester. Brush- 


Electrolytic manufacture of copper wire, 


Brighton. Electric vehicles and perma- 


COMPANIES' MEETINGS AND REPORTS. 


[sd 


West India & Panama Telegraph Co. (Ltd.) 


The fifty-sixth ordinary general meeting was held on Wednesday. 
Mr. WaLTER Bisnor Kincsrorp (Chairman) presided. 

Mr. R. T. BROWN (manager and secretary) read the notice convening 
the meeting and the auditors' report. 

The CHAIRMAN said: It wil! be scen that the receipts for the 
past half-year were £27,136, as compared with £32,399, showing a net 
decrease of £5,263. The diminution of our traffic receipts, subsidies, 
&c., accounts for £2,456 of the decrease. Expenses were £21,422, com- 
pared with £25,243, This reduction arises from our baving received £4,050 
for the charter of the Henry Holmes during the balf. year. In addition 
to this there is a saving of £337 in the cost of maintaining land ; lines, 
because in the corresponding period the Jamaica land-lines were much 
damaged by a great hurricane, of which, fortunately, there bas since been 
no recurrence. There are also some small decreases under the heads 
of depreciation of ships, &c., and staff endowment assurance amounting 
to £202. On the other hand there are increases at the station of £138 
and in London of £64. There is also a special item this half-year of 
£398, the cost of my visit to the West Indies. The net result is, therefore, 
a decreased expenditure of $3,821 for the half-year, as already mentioned. 
In accordance with our usual practice we have charged against reserve 
for renewal of cables the cost of 40 knots of cable which were used 
in the special repairs of the two Jamaica-Porto Rico cables, amounting 
to £3,446. It is a matter of regret that our traffic receipts for the half- 
year show à decrease of £1,862 and that those for the current half-year 
also showed a considerable decrease at the time when the report was 
issued. Since then, however, we have received the returns for May 15th of 
the estimated traflic receipts and these I am glad to say show a 
marked improvement. We fear, however, that this may be due entirely, 
or In а great measure, to special circumstances which we think are likely 
to prove of merely a transient character. Our traffic receipts at the 
British West India stations have remained absolutely stationary as com- 
pared with those for the December half of 1903. This is, I must confess, 
somewhat disappointing, because we had good reason, as we believed, to 
anticipate that there would certainly be some increase owing to the 
failure of the Continental beetroot sugar crop, the higher prices conse- 
quently obtained for West Indian sugar, and also to the reported im- 
provement generally in the commercial prospects of the West Indies. 
I am sorry to have to report, gentlemen, that our cable between Jamaica 
and Colon has been interrupted since January 9th, and up to this date we 
have been unable to undertake the repair of it as our repairing ship has 
teen fully engaged in other parts of our system. As you know, the 
services of cur ship are continually in request owing to the volcanic and 
generally unfavourable sea bed upon which our cables unluckily have to 


be laid. We hope, however, that the repair of the Demerara- Trinidad 
section upon which the ship is now engaged will very shortly be com- 
pleted and she will then be able to take the other work in hand. During 
the early part of last year we were in confidential communication with 
H.M. Government with reference to extending the cable system in the 
West Indies, and certain proposals were made by us which involved, if 
carried out, the grant of an Imperial subsidy. You will all doubt- 
less have read recently in the papers that under the new National 
Defence scheme for the Empire the Government have decided to with- 
draw the white infantry from the West Indies and to reduce the naval 
forces in those waters, and also to discontinue the maintenance of St. 
Lucia as a defended coaling station. In these greatly altered circum. 
stances the Colonial Office has recently informed us that our proposals, 
which, as I mentioned just now, involved the grant of an Imperial 
subsidy, cannot be entertained. Gentlemen, you will have seen by the 
report that Mr. Andrews has been compelled to resign his seat at the 
Board owing to the bad state of his health, which I am sorry to say has 
continued now for some time. I need hardly remind you that Mr. 
Andrews was a director of the Company for more than 31 years, and that 
for five years of that time he acted as our Chairman. You know very 
well what good and zealous services were rendered to the Company by 
him throughout the long period during which he was in office, and 
I am sure that you heartily share in the sincere regret which 
is felt by all his colleagues that he has now been forced to sever his 
official connection with the Company, a regret which is rendered all the 
greater from the fact of his retirement being occasioned by so sad a cause. 
I would like to be aliowed just to add that it is not intended, at present, 
to fill the vacancy created by the resignation of Mr. Andrews. I now 
move the adoption of the report and accounts. 

Mr. HENRY HOLMES seconded the resolution. 

Mr. BIRKS asked if it was likely that the adoption of wireless tele- 
graphy would commend itself to the Company for use between some of 
the islands which were so close together, and in which the Company 
seemed to suffer most from the volcanic disturbances. 

Mr. CHURCH said they all regretted Mr. Andrews's retirement from 
the Board. 

The CHAIRMAN : In reply to Mr. Birks, in 1egard to wireless tele- 
graphy and ite application to the West Indies, I should like to say that, as 
& matter of fact, certain experiments are now going on in the West Indies, 
and we are naturally watching them very closely. When the result of 
them is known we feel that as a matter of course we shall then be in a far 
better position to judge as to whether or not it 1s possible or desirable for 
us to consider the suggestion made by Mr. Birks. 

The motion was then carried unanimously. Mr. G. von Chauvin was 
re-elected a director, and a vote of thanks to the Chairman and directors 
terminated the proceedings. | 


Callender's Cable & Construction Co. (Ltd.) 


The ninth annual general meeting was held yesterday (Thursday), Mr. 
Henry Drake presiding. 

The SECRETARY (Mr. H. E. Harrison) having read the notice con- 
vening the meeting and tbe report of the auditors, 

The CHAIRMAN said the share capital remained as it was 12 months 
ago, but the debenture stock had increased by £100,000, while the reserve 
and macbinery-renewal accounts were as before. Bills payable were 
£87,448, against £82,678; trade creditors were £74,089, against £77,994 ; 
amount carried to profit and loss account £45,281. 13s., against 
£46,456. 2s. This looked as if the profit was less than in the previous 
year, but the remainder of the cost of issuing the debenture stock 
е 14s. 1d.) had been written off the balance and that brought it 

own to about £1,500 less than the previous year. On the other side of 
the account, the property at Erith stood at Dec. 31, 1903, at £318,951, and 
additions had been made during 1901 amounting to £11,589, £12,166 had 
been written off for depreciation, and the value of plant and machinery trans- 
ferred to the Anchor Works at Leigh was £909. That reduced the amount 
of the value of the Erith property to £317,464, which was certified by 
Messrs. Bramwell & Harris on March 29. Goodwill and patents stood 
at nil, which meant that they had written off everything in their books. 
It was really a valuable asset, but they did not take it into account. Stock- 
in-trade at Erith was £115,480, an increase of about £14,000. Expendi- 
ture on contracts in course of execution was almost identical with last 
year’s figure, and the money retained by corporations for due fulfilment 
of contracts was £94,356, against £99,482. The money advanced for 
the purposes of tho Anchor Cable Co. stood in the last account at £72,696, 
and there had been additional advances of £13,440 during the year. At 
the time they took over the business the Anchor Cable Co, had large 
advances from their bankers, and the Callender Co. advanced the money 
to pay them off. Thechairman then recapitulated the amounts of the 
profit, dividend proposed, balance to carry forward, &c., which were con- 
tained in the abstract of the dircctors’ report which appeared in the last 
issue of The Electrician, He announced that the board had appointed Sir 
J. Fortescue- Flannery to fill the vacancy on the directorate caused by the 
death of their old colleague, Col. Elliot, whose decease they very much 
regretted, and concluded by moving that the report and balance-sheet be 
adopted. 

Sir J. FORTESCUE-FLANNERY, M.P., seconded. 

Mr. T. О. CALLENDER (managing director) gave particulars relating 
to the progress of the company during the past year, and said he thought 
it right to call the shareholders' attention to the very small amount of 
manufactured stock which the company was in the habit of carrying. 
He thought that was a feature which was sometimes not fully con- 
sidered, though it was a feature of great strength. At the present 
time they had only £17,000 of manufactured stock, which showed 
that if certain types of cable were to go entirely out of use 
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would not have any large amount of useless, old stock, which was 
often a drag on manufacturing companies. Not only was the £17,000 of 
stock small, but it was all good. The increase in the stock of raw 
material, which amounted to a considerable sum, was necessary, mostly 
in regard to large supplies of Trinidad bitumen. which they had found it 
expedient to get in stock, and the other material which they used in large 
quantities. With regard to Messrs. Bramwei. & Harris’ certificate as to 
the value of the Erith property, he was scre no oce coald so thoroughly 
appreciate the value of that as he did. Is aged so the shareholders 
that no improper sums had gone in:o caz&ziaecl:2z The chairman had 
referred to the good will, which f Hod as Dr tr. iz 1-3 respect he thought 
they compared in the most favourab.2 war wit авт :£ ir competitors. 
They had had last year considerable ш>: i= x г orders, and these 
orders were, as а rule, obtained a: less sat» pres than usual. 
Their work was largely with municipatites, ani tb- -^1ncial stringency 
and the new views that were being taken as 15 ус. рм: trading had had 
considerable influence upon the amoant of work being carried out by 
those authorities, who found it diEeuit to i«rrow money so freely as 
formerly. There had, however. been extensions and new orders under 
consideration for many months, and the:e were now becoming actual 
orders. Their business had never been in a hea'thier position than at 
the present. He desired to acknowledge the assistance and co-operation of 
the company s staff and enzincers. The report called att ntion to the exten. 
sion of their trade abroad. They had been especially busy in the East. 
They had made ıt their отт Seid. and they hoped to maintain this ascen- 
daney. Unforinuajel:. the Continentsi trade was quite impossible for them. 
Tari? die ies stood ir ihe wav. aud :: had been quite oat of the ques- 
fanc fcr irn to Бол: Bender’ Wib ihe Surricm can of securing an 
order. In regard їс ne power conmmunies. zne view: nt hil held out in 
the pau hed beer fzor unge. Tuer wer um b ms. ferable trade 
im thal importan pns nes C prem uin. wut 1: believed the 
fazure ot those іа-г= sume: пт ов Dnus j0wer n ouik was going to 
revo: cone moth of e Тый iP зиз simu. Them company had been 
in 1 from the seuss ag. uui жоп ш weir itmost to maintain their 
postive. The рот 22 ine Hari A enmring zne Anchor Cable Co. had 
been fally justi ged. æ 15 nale chem zo deal with orders for certain 
eiasses of cable ven they were oct formerly in a position to deal with. 
In the accounts presented depreciazion had been dealt with in a fairly 
liberal manner, and this, be thought. was the proper way of dealing with 
a manufacturing business such as theirs. He concluded with a further 
reference to the cordial co-operation he had had from the staff and 
workmen. He thought the company treated them well, but they got good 
service in return. 
Mr. B. STEWART BAIN and other shareholders congratulated the 
board on the satisfactory report and accounts. 
iu motion adopting the report and balance-sheet was carried unani- 
mously. 
ele approving a dividend at the rate of 10 per cent. on the 
ordinary shares and a bonus of 28. 6d. per share (both tax free), bringing 
the payment on the ordinary shares up to 123 per cent. for the year, was 
carried unanimously. р 
The retiring director, Major W. М. Mackenzie, having been re-elected, 
Mr. В. STEWART BAIN moved a vote of thanks to the board and 
officers, which was carried unanimously, and the meeting terminated. 


CASTNER KELLNER ALKALI CO. (LTD.)—At the meeting last weck Sir 
Henry E. Roscoe. Е R. S., said the demand for the company’s product was 
gool, and izhily advanced prices were obtained during the year com. 
pared with 15)5. There had been a distinct improvement recently in 
Lareashir«: trade. and there appeared to be good ground to hope that the 
improvement would continue. The increased profit made was more 
lazz«:y attributable to improved methods of working than to the slightly 
increased selling price, but their cost of manufacture had not yet got 
down to the price that they hoped they should get it to when the directors 
decided to sabstitute gas engines for steam engines. The change from 
s:eam to gas disarranged the ordinary working, and had taken a longer 
time than anticipated; indeed, miny difficulties had arisen which they 
had had to contend with in changing from steam to gas, while difficulties 
had also arisen with the gas plants themselves. To some extent, there- 
fore, the company had been pioneers, but they had, he thought, now 
surmounted all their difficulties. He anticipated large economies and a 
consequent increase in net profits. 


ELECTRIC LIGHTING & TRACTION CO. OF AUSTRALIA (LTD.)—At the 
meeting on Monday the directors’ report for year ended Aug. 31, 1901, 
was presert2d and stated that during the year capital expenditure in 
Australia on buildings, plant and mains had been incurred to the 
extent of £13,721. 13s. 1d.— 7. e., at Melbourne £4,775. 9a. 7d., Adelaide 
£6,190. 178. 2d. and Geelong £2,755. 6s. 4d. The profits from the 
company’s undertakings in Australia amounted to £10,971. 6s. 10d., 
compared with £6,248. 17s. 5d. in previous year. Management and 
general expenses at London amounted to £2,056. 2s. 5d., and interest 
to £11,021. 17s. 3d. There was a loss of £252. 98. lid. on the 
Port Adelaide undertaking. The balance to debit of profit and loss 
account was £1,666. 15s. 3d., compared with £7,442. 2s. last year. 
The aggregate number of 8 c.p. lamps connected to the mains had 
increased from 89,644 to 130,232, made up as follows: Melbourne 
from 37,034 to 48,692, Adelaide 33,894 to 55,516, Geelong 13,462 to 
19,938, and Port Adelaide 5,204 to 6,086. There were 521 motors 
(equivalent to 1,418 u.r.) connected at the end of the year, and a further 
231 н.р, had been connected during the first six months of the current 
tuancial year. The Melbourne station had made marked progress during 

" " w. The cost per unit sold showed a reduction of 22 per cent. The 

ч operation of the Geelong station had been somewhat interfered 
iring the year by the unexpected breakdown of the storage battery, 


necessitating the immediate shipment of a new battery of another typa, 
which was now working satisfactorily. Here, too, the cost per unit sold 
had been reduced by 22 per cent. Motive power was largely used at 
Geelong in connection with the forage-pressing industry and on wharves 
for loading vessels. The Adelaide station had made excellent progress. A 
reduction of 12 per cent. had been effected in the cost per unit sold at 
this station. Port Adelaide station showed а loss of £252.93.11d. The 
advisability of closing this station and supplying from Adelaide is under 
consideration. 

With regard to the company’s South Australian undertakings, the 
directors had decided that it was in the best interests of the company that 
those undertakings should be separated from the rest of the company’s 
business. The Adelaide Electric Supply Co. (Ltd.) was formed last month 
with a capital of £300,000, and the undertakings at Adelaide and Por: 
Adelaide had been transferred to the new company in consideration ‘of 
a purchase price of £162,509. The new company took over the business 
as from Sept. 1 last. 


ELMORES GERMAN & AUSTRO-HUNGARIAN METAL CO. (LTD.)—At 
the meeting on Friday Mr. J. MacFarlan said the directors believed the 
company would again be in a dividend-earning stage within a measurable 
length of time. The accounts of the Metall Company show a marked 
improvement. The gross profit was over 20 per cent. greater than that 
made in 1903, while the net profit was 73 per cent. better. That result 
had been effected partly by a reduced cost of production and general 
economy and partly by better prices obtained for goods sold. During tha 
year over £10,000 had been spent on new plant. It was satisfactory t5 
know that the cost of production by the electrolytic process had been 
still further reduced. They were justified in believing that the results of 
the current year would be better than those for 1904. 


METROPOLITAN AMALGAMATED CARRIAGE & WAGON CO.—The 
directors have declared a dividend of 12: per cent. for the half-year 
ended March (making 10 per cent. for the year) on the ordinary shares, 
the carry forward being £51,032. Mr. George Flett has been appointed 
а director of the company. 


SOUTH STAPFORDSHIRE TRAMWAYS CO. (LTD.)—At an extraordinary 
meeting on Monday it was unanimously resolved to approve the sale to 
Wednesbury Corporation of so much of the company's undertaking às is 
within tbat borough. The company is also in negotiation with Dudley 
for a similar purchase. 


= — € 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


[e d 


NEW COMPANIES. 

BRITISH & COLONIAL ZOELLY TURBINE SYND. (LTD.) (84,598).—Reg. 
May 16, capital ‘£20,000 in £1 shares, to carry on the business of 
mechanical, electrical and hydraulic engineers, manufacturers of and 
dealers in steam turbines and other machinery, &. First directors, С. Von 
Gonzenbach (Escher, Wyss & Co.), Dr. E. Hopkinson (Mather & Platt, 
Ltd.), and K. Schauer (A. G. Schiff & Co.). Reg. office, Queen Anne’s- 
chambers, Westminster, S. W. 


SCOTTISH ELECTRO-MEDICAL INSTITUTE (LTD.) (5,888).—Reg. in Edin- 
burgh on May 18, capital £1,000 in £1 shares, to carry on the electro- 
medical treatment of human ailments. First directors, J. Glover, W. 
Wilson, W. Н. Turcan and J. L. Mackay. Reg. office, 24, Blytheswood- 
square, Glasgow. 

8. M. H. TRAMWAY SYND. (LTD.) (84,617).—Reg. May 17, capital £1,000 
in £1 shares to apply for statutory powers to construct light railway and 
tramways in Durham,to equip, maintain and work same by means of 
electric or other power, and to carry on the business of tramway, railway, 
omnibus, motor car, van and mechanical carriage proprietors, suppliers 
of electricity, &. Reg. office, 13, St. Helen’s-place, London, Е.С. 


STATUTORY RETURNS. 

CHISLEHURST ELECTRIC SUPPLY CO. (LTD.)—-According to return to 
April 17 capital is £15,000 in 3,000 ordinary shares of £5 each, all of 
which have been taken up. £5 per share has been called up and £14,908 
has been received, leaving £92 in arrears. Mortgages and charges, £5,000. 


NATIONAL TELEPHONE CO. (LTD). Return to March 14 gives capital 
as £6,000,000 in 15,000 first and 15,000 second preference shares of £10 
each, 250,000 third preference and 100,000 ordinary shares of 45 each, 
£1,983,333. 63, 8d. preferred stock and £1,966,666. 13s. 4d. deferred 
stock, of which all the first, second and third preference shares and p:e- 
ferred and deferred stock have been taken up. £10 per share has been 
called up on 12,220 first preference and 15,000 second preference and £5 
per share on 221,716 third preference shares, and the full amount on 
£1,264,660 preferred and £529,320 deferred stock. £3,174,760 has been 
reccived. £2,325,240 is considered as paid on 2,780 firstand 28,284 third 
preference shares and £718,673. бз. Sd. preferred and £1,437,346. 133. 4d. 
deferred stock. Mortgages and charges, £3,(89,593. 

ST. AUSTELL & DISTRICT ELECTRIC LIGHTING & POWER CO, (LTD.)— 
In return to Dec. 31, 1904 (tiled May 15, 1905) gives capital as £10,000 
in £1 shares, of which 2,000 have been taken up. £1 per share has been 
called up and £1,870 has been received, leaving £130 in arrears. Mort- 
gages and charges, £500. 


MORTGAGES AND CHARGES. 
AUTO.ELECTRIC RIFLE & TARGET CO. (LTD.)—Issue on April 28 of 
£100 debentures, part of series created Dec. 5, 1904, to secure £5,000 
charged on company's undertaking and property, present and future. No 
trustees. Previously issued of same series, £2,800. 


THE ELECTRICIAN, MAY 26, 1905. 


243 


— 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| Week 2 Ine AGGREGATE. 
Lino. ended 8 or vig Fo- f In. 
o. of с. or 
| E weeks. Amount | Рес. (а) 
в & c & | £ 
Aberdeen Corporation 3 May 20 1.259 - 59 51 €6 885 n" 6,417 
Airdrie 0090090900000000000 000009 ** » м 5 + 28 18 sp + 2 
Aree ... » 12 1 1 19 | 2,961 |- 5 
Barrow 000000000 000000 0000000000 95 12 219 + 85 19 8.821 + 876 
Bath E Ltd) » 5 JE T п 20 11,955 |+ 978 
ead 9099009090909099009000€9€ 0 1, БЕ eee wee e 
Birkenb “| 90| 3846 + 82 7 | 2617 |+ 679 
Birmingham & Mid.......... „ 12 1,879 + 306 19 | 88,007 + 4,779 
Blackpoct Corporation ЭЩ „ 18| “eas | + 8| 7 | 4905 445 
Blackpool and t „ 20 888 | + 49 | 50 5883 + 124 
Blaokp' s&Lytham » 18 81 + 65| 39 5,100 
Bolton Чоп | o» 21 1.902 + 149] 8 | 1528 + 60 
Bournemouth „ 17 1,044 & 16 £7 7,588 116 
Bradford 9000 з, 20 4, 06 - 151 7 80,706 - 469 
er. = З 
Brisbane Tramways ...... April 5 2.029 | = 595 18 28,3:56 — 459 
Bristol Trams & Мау 19 4,879 - : 15 69,088 |- 526 
Buenos Ayres April 16 | 8497 | + 267 | 26 85939 + 224 
Buenos Ayres Elec. Trams! s» 22 1,190 $us 16 17,808 , 
Burnley on. . .... May 20 1109 + 91| 7 . 7,883 916 
Burton 0. LES " 207 T B0 «1 2,806 | 140 
Bury Corporation ......... „ dil di = |i. мар. 
Oaloutta Tram Oo.......; » 20 (288,079 | + 84,949 | £0 .&790,/90 ＋ 89,042 
Cam 0 00 · vee 19 22 103 == 62 8 | 100 - 42 
Cardiff Corporation » 20| 1,948 | - 49 7 14,864 + 25 
Carlisle Tram Оо....... » 20 188 | — 17 | £0 | 9,2:3 - 828 
Central London $a » 20 6,715 | + 103 | 50 140,86 + 1,900 
Chatham & Dist. 14. Вуз... » 18 53| - 58 90 11,954 + 1 306 
City of Birm'gh'm Tram Oo. „ 12 | 5,881 | + 39| 19 , 101,407 + 6,583 
City & South London Bly... з 21 2,46 | - 170 21 60,289 - 3,146 
Colchester tion . » 18 116 > 16 9,020 сгв 
Cork Electric 0o... » 18 578 | + $0 | 20 8620 |t 427 
Devonport & Dist. Trams...) „„ 12 471 | - 11 19 8,392 j- 425 
Dover % %%%. 91 £0 179 2 22 7 1,446 = 174 
Dublin & Hailway...! » 19 i ae t ic 20 2081 4 61 
i 99 8 
Dublin United. . э 19 4.822 + 257 | 20 91,836 + 1,82 
Dadley—Stour ПІС ИІ n 12 878 + и 8 19 15,118 + 682 
00000000. » 17 879 T 1 «81 48,867 + 471 
Bast Ham 20000000606 99 20 881 + 60 1 6,748 + 25 
Gateshead & Dist, Trams... , 18 870; + 31| 19 | 16,607 (+ 478 
33 Corporation. ... „ 20 16,158 | + 1,198 | 42 782,995 ＋ 40, 240 
Gravesend -Northfest...| „ 13 1 315 8599 |- 899 
. a ly. os 2 1,509 + €82 £0 81,655 eee 
EMO ort чыры „ 655 | + Е 10 | 19 оп id KO 
Hartlepool ways... » 12 246 — 138 19 4835 |- 105 
Huddersfield 9499990900000 eee 97 20 1,848 T 81 8,538 t 470 
Hall Corpora 8900909900006 » 10 2,019 = 16 1 15.2 8 + 18 
n District: TT t 7 ш ж u 7 8,293 e 157 
keston tion. 9 = eos eee 
Ipswich Corporation... „ 20 894 - вв 7 | $90 - “ao 
Isle of Thanet Go 97 20 483 = 79 t8 10,635 | = 9 
Kidderminster & District... ., 12 118 | + 19 | 19 1,544 ,- 79 
Kilmarnock Corporation » 20 171 А | - 
Kirkoaldy Co eve] ow d 225 | + 8| 11 2,668 + 83 
Lanarkshire OC. . .. » 18 748 | + 108 2 13,005 i+ 1131 
Leeds Согуогайоп,........... „ 20 6.68 + 19| 8 | 4569 + 1911 
Leicester Corporation.. „ 20| 9,110 T. 20 39,02) om 
Liverpool Corporation .... „ 18 10,518 + 542 19 | 19,008 |+ 8,050 
Liverpool Overhead Rl... „ 21 1.522 — 121| 21 81,424 |- 1,882 
London County Council. » 18) 14,612 | + 4,224 49 85,29 |+ 12,520 
оти оао »9 n 1x - $9 Уу eui eee 
e OD... 9) [III , aoe 
Manchester Corporation , 20 | 19,672 | + 631 7 88,144 + 460 
Mersey Варна %%% %%% 99 " Ete T 11 i es t 1185 
09000900009000090990009900* в = . т" 
"Metropolitan „ 12| 2.578 + 1811| 19 | 8901] + 16,898 
VVV 9 Is ong + 71 E rir t 483 
Nelson Corporation | n 20  181|4 24 8 ‘48 i} 101 
eee | sl рю рЫ Mm 
nose zB BI p her d 
U s.. fe 4 4 1 9 J t 
Oldbam Corporation......... 957 21 1,687 + 885 8 38,068 + B,4' 4 
Perth (W. A.) Elec, Trams „„ 19 1269 | + 119 90 28,628 |+ 1,956 
Peterborough eevee 000699066000» 97 12 143 - 18 19 2,964 - 1t6 
Ponty pridd Dist. Council... „ 9) 160 vi 1 1,258 
e к B % I „ | adm lo Rm 
[III » , es 
Potteries . .. . . . .. „ 13 1.625 3 19 | 3,7 + 40) 
000 00600. 97 18 582 —- 80 eee eee 
6 » 20 572 + 442 7 4,010 | 8,108 
Bothes&y . . . . . . „ 12 85 ＋ 4| 19 | 1,272 [+ ев 
Salford Gorporalon | 42 4,115 Li 38 в 0.94 |+ — 940 
er 9*9»0900009090900009099 ээ 10 68 + 22 19 1,111 + 225 
80 "өө өө. 99 21 4,678 + 49 8 88,243 + 618 
te: pton Corporation „ 17 914 | - 42 7 6998 |- t07 
ела Corporation essens 39 17 814 + 1 7 2.117 + 179 
8 Btattordahtre Tene s 12 195 + 22 10 12:619 + 638 
bd б 1 € 
B Corporation... „ 19 687| + 100 7 4.88 |+ $2 
Sunderland Corporation „ 21 1, 157 — 103 7 | Beos |- 16 
Swindon Corporation CITITI 1 )) 12 720 + 295 19 9,919 + 1,C58 
Taunton Trams..............° „„ 12  46|- 4| l9 wo |- 907 
шш мн oee n H) Mi BIB er d$ 
MLILIIIET t Г] Г 
уш ны шыш , , Шы, som mw 
Warrington Corporation. „ 18 | 182 ＋ 29 7 2,278 + 116 
West Han tion „ 18! 1,594 + 806 7 | 9,093 |+ 4,597 
азоне tori 00 960 » 10 16 T 20 19 882 + 127 
Waiver P DOPO «|» 17 144 + 212 7 5,19 + 1,298 
esum р istrict — * 12 878 + 93 | 19 6717 + 166 
190099080800000000000005« [1] 12 808 T 91 19 5,108 + £93 
A erm a ane TRE n 12 08 ә 87 19 1 852 т 165 
kshire en District „ 12 649 | + 107 19 11.155 + £50 


(a) These ccinparisons are with the corresponding period last yt 
year. t Minus B days. 
$ Plus? days. J Plus8days * Fortnight. °* Partly electrical. á 


DULVERTON ELECTRIC LIGHTING CO. (LTD.) - A mortgage dated May 9, 
1905, to secure £150, charged on fixed plant and machinery at company's 
gris lighting station and on other assets, has been registered. Holder, 

. Moore. 


HARRY W. COX LIMITED.— £2,000 “ B" debentures, created and dated 
May 9, 1905, charged on company’s property, present and future, have 
been registered. No trustees. 


NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.)— A memorandum of 
satisfaction in full of a charge dated August 4, 1904, securing £20,000, 
has been filed. 


W. R. SYKES INTERLOCKING SIGNAL CO. (LTD.)—A memorandum of 
e in full of a charge dated Sept. 20, 1904, securing £5,000, has 
en filed. 


CITY NOTES. 


чм 


MEMORANDA (May 25).—Bank rate 24 per cent. (since March 9, 1905). 
Price of silver 26} 3d. per oz. Consols 90,°,—90,°, for money, 90,°, — 90 5 
for account; 23 per cent. annuities 891—898. Coneols Pay Day, June 1. 
Stocks and Shares Continuation Days, May 29 and June 13; Ticket Daye, 
May 30 and June 14; Pay Days, May 31 and June 15; Mining Bhare 
Carry-over Day, May 26. 


ELECTRIC RAILWAY & TRAMWAY CARRIAGE WORKS (LTD.) —The 
shareholders have authorised the purchase of the Castle Car Works at 
Hadley, Shropshire, and the British Electric Works at Old Trafford for 
£85,000. 


ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—There will bs a meet- 
ing on Wednesday next of this company, when a resolution authorising 
the directors to create debenture stock to the extent of £200,000, “on 
such terms as to rate of interest, security and otherwise as the directors 
may think fit," will be submitted for approval. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed May 31 a special settling day in Speyers Bros.’ scrip certificates 
(fully and partly paid) for £800,000 4 per cent. perpetual debenture stock 
of the Charing Cross, Euston «€ Hampstead Railway Co., and Speyer Bros.’ 
scrip certificates (fully and partly paid) for £1,200,000 4 per cent. per- 
petual debenture stock of the Great Northern, Piccadilly d. Brompton Кей. 
way Co., and have granted quotations to same, and also to £500,000 
perpetual 4 per cent. debenture stock of the Baker-street ^ Waterloo Ruil- 
way Co. (in lieu of Speyer Bros.’ scrip certificates now quoted). 
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COLONIAL AND FOREIGN INVESTMENTS. 


A . 
м 7H Prioe йй DIVI- | BUSINESS, 
5 35 NAME, ей. E Ed DEND | WEEK TO 
m iE May 24. | Чо DUE. | MAY 24. 
7 | E : d x 
| E rers eda | me High- Low. 
і "n | 8. Й est. | eat. 
‚| 60. Anglo-Argenune a. те... $£1-81 5 17 8 Ap, Ot] 6135 El; 
16% Do. b% Cum. Pref. ............ e -t 4 0 0 a ea t 
а. 65 | Do. Fermanent 6x Deb. iooi | 141 —1м 433 — [и 141 
It. 5 Auckland Elec. Trams 5% Deb. 

(red.) ..... . e 105 —1(7 | 414 4 - T 
1(| 19/0} Baroek na Tramways re.. .. . 1!à-1u 5 010 = 14 11g 
1(‹| ô Do. 5% Cum. Seien ene. | d4—-1(|417 8| ш seh; và 
St. 44%; Do. 444 Deb. Stock (red.) . | 96 —100 | 410 0 E E lee 
10¢| 5 Do. 5 per Cent. Debs. ....... | 99 —102 4 18 1 BS "e 

{| .. | Brisbane Electric Trams. Invest 
ONG MP 3-1) ae dis 15| 1 
5 86 | Do. Б Cent. Cum. Pref. ..... 84 517 8 — eo Ul tee 
st | Ax | Do. т Cent. Db. Prov. Сы. 94 —98 | 4 11 10 ie RH 
St. 6% | British Columbia Elec. Riwy 
Does. Ord, .................... (з —166 613 8 d si 
Bt. 5 Do. Pref. Ord. Stock 100 —1(3 417 2 NE ER 
1 5 Do. 6% Cum. Perp. Ртеї. ....... 1(}—10} 4 18 0 Ке 101, 108 
al x. Do. 4 per Cent. ist Mort, Ба. 033-1052 4679, ш 0 - .. 
104 44% | Do. Vancouver Power Debs. ... 0 —103 4 7 5 es er 
{| 2/6 | Buenos Ayres and Belgrano Ord. 15-88 | 510 8 - kr. 2:2 
t 3,0 Do. d «ci Cent. A" Cm. Pref bnt] 5 3 6 - ^ 
t 8/0 Do. “ M E. 990 2220 $0909*090000090099 ti —b4 | b 9 1 ез t i b, 
Bt. 5x Do. b r Cent. Debs. оозовеовооое 107 —109 4 11 8 е» ee 
St. 5% | Do. 5X 2nd Deb. Stock Prov | 
Ф оз. . cee COLETTI] оовебео оь. 13 —1(6 ] 4 16 8 e 105 
gt. 5% | Buenos Ayres Elec. Trams (1901) 
i Lt 9 «0000929906009 sae „ „„ „% %%% % „%%% ve 97 —99 ! b 1 0 ee ee 
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: : ual Debs ......] 107 —110 May, Nov Re b . с коп. cum. pre p 18—27 A а HE: 
10 40 Debit Oiled ame i 144,014. 13—01 |6 2 8 e .. | -. 1о| 6/0 | County of London Elec. supply Ora. 8(-9 5 0 0 КЕ is 
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Bt EG Elec. Troms & Lt. 6% Pi. 25—81 | 7 18 10 — . St. 44% | Lot W.Elec. Lt. & abe Db.Bt.(red.) 100 —103|4 7 5 » р 
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Bt.) ~ | Do. 6% Pref. (21 paid). . 4 April Oct| -. | -. ||| 10] £,0 | Notting НШ Electric Отӣ................... 144—154 | 4 0 0 | March.... К 
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100! 4% | Do. 4 per Cent. Deb. Stoch ............| 106 —107 | 3 14 9 | Feb, Aug |1C5$ ice St. di British Thome'n-Houst'n a 100 —102 | 4 R 8 Ed - 
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NOTES. 
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MR. W. A. VIGNOLEs has followed up his recent interesting 
article on the efficiency of steam plant by a letter, appearing 
in this issue, in which he sets out to demonstrate how little 
economy in steam would have resulted in his station if, instead 
of eight steam units totalling 900 kw. capacity, a single 1,000 kw. 
set had been in use. Larger isa relative term, and, in making 
a “plea for larger units," we pointed out that the load-factor 
and the amount and duration of the lightest loads must influence 


the engineer in his selection of the size of the units, and, having 


regard to the conditions prevailing at Grimsby, we should not go 
to the other extreme and instal units having a capacity greatly in 
excess of the maximum load recorded after some years of work- 
ing. The most suitable size of unit to enable electricity to be 
produced at the lowest total cost does not admit of solution solely 
on the question of steam consumption. Mr: VIGNOLES’ original 


shortly to publish, some figures from a station equipped with 
a few relatively large units of plant, and shall be interested to 
see how they compare with the results obtained at Grimsby. 
In the meantime we invite actual tests from other station 
engineers. 

— 

WE publish this week abstracts of two useful Papers on over- 
head construction for high-tension trolley lines read recently 
before the American Institute of Electrical Engineers. These 
Papers, and the discussion on them, prove that while a 
certain amount of practical work is being done in the 
United States with alternating-current equipments and 
high-tension supply, this development of electric traction 
is stil essentially in an experimental stage. The methods 
of insulation and suspension of the live wire show a con- 
siderable divergence from standard  500-volt continuous- 
current practioe which is not surprising to those who have 
seen American overhead work in its native land. Favoured 
by climate and by a greater tolerance of the minor drawbacks 
of novel facilities, American overhead work, as a whole, is of 
a character which would not work satisfactorily in the United 
Kingdom nor, in fact, would it be permitted to exist here. 
With the substitution of alternating voltages running into the 
thousands, a great change in favour of security is imperative. 
It is interesting to notice that much prominence is given to 
European experience in this direction. 


— — 


„DOUBLE CATENARY” suspension is the principle to be 
adopted on the South London line of the London, Brighton 
& South Coast Railway, where, we understand, the pressure of 
supply to the trains will be 6,000 volts. The great advantages 
of uniform height and uniform elasticity of the contact wire 
attendant on this method of suspension are specially valuable 
in high-speed work where large powers are involved and 
security of contact is essential. A great degree of safety is 
obviously secured when the live wire is attached to the 
supporting wire at such frequent intervals that, in the event 
of a break, the broken end cannot fall within reach of the 
ground, and the chances of e of the whole structure are 
evidently very small. 

Ir does not seem to have been mentioned that one of the 
first lines to use a catenary suspension was the Buffalo and 


test figures and his calculated figures are, perhaps, the two | Lockport Railway, equipped in 1898, upon which very high 


extremes of the case. We have been promised, and hope 


speeds were regularly run. The uniform elasticity essential 
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for such speeds was the object in that case. One feature of 
the discussion at the American Institute is the apparent con- 
sensus of opinion that for high-tension work some form of 
sliding bar or bow is preferable to the trolley wheel. “Sleet” 
troubles seem to be largely at the bottom of this opinion, but 
the advantages of being able to lower and raise the contact 
device by air pressure or similar means also count. It is, 
however, by no means certain that any known device excels 
the well-tried trolley wheel, within limits of аре and current 
which are not yet well defined. 


——— 


AS will be seen from our Parliamentary columns, the House 
of Commons Committee has rejected the Bill relating to the 
construction of a large system of underground tubes in London 
for the transmission of parcels by electrically-controlled pneu- 
matic power. Divergent opinions have been expressed as to 
whether the system, if carried out, would relieve the street 
traffic or serve the public convenience sufficiently to warrant the 
construction of works of such magnitude. It is hardly within 
our province, however, to give an opinion on these points. 
On the other hand, from an engineering point of view, the 
proposals offered features of unusual interest, and for this 
reason, at all events, we regret that the promoters did not 
receive more encouragement. 

ALTHOUGH the London County Council's Tramway Bill has 
been formally passed by Mr. KEARLEY'S Committee, the fate of 
the proposal to construct tramways over Westminster and Black- 
friars Bridges and along the Thames Embankment is still uncer- 
tain. As a condition of ite consent the Committee put upon the 
Council the obligation to widen Blackfriars Bridge, which must 
necessarily be a very expensive matter. By our Parliamen- 
tary columns it will be seen that the County Council has endea- 
voured to meet the difficulty ina somewhat clumsy way and wishes 
to compel the City Corporation to bear a portion of the expense 
of the widening. This introduced such an element of uncertainty 
that the Committee firmly stated that unless definite clauses 
were inserted to deal with this matter, the Bill must be rejected. 
The attitude of the City Corporation hitherto has been that, 
not wishing to have tramways, it objected to being forced to 
bear any part of the expense of bringing them over Blackfriars 
Bridge and along the Embankment ; and if this attitude be per- 
sisted in it is doubtful whether even a Committee of Parliament 
could compel the City Corporation to pay part of the cost 
of widening the bridge. An adjournment has been made until 
June 26th in order that an endeavour may be made to come to 
terms on this point, It seems by no means probable that this 
last attempt of the London County Council to obtain permission 
to run trams along the Thames Embankment and across the 
bridges will be more successful than its predecessors. 


WE trust that there will be a Board of Trade enquiry into 
the tramway accident that took place at Ramsgate last week. 
Similar accidents have occurred on the Isle of Thanet tram- 
ways before, aud the officials should take proper steps to avoid 
a repetition of them. On this occasion the only explanation 
obtainable is that “the brake failed to act." Originally the 
cars on this line were insufficiently equipped with brakes, but 
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since the first accidents occurred we believe that the company,. 
in accordance with the orders of the Board of Trade, added 
materially to their brake equipments. Very few electric tram- 
way accidents ever occur from unavoidable causes, and we trust. 
that the responsibility for the too frequent incidents of this 
nature on the Isle of Thanet line will be properly fixed. The 
gradients are certainly severe, and if they are too difficult for 
safe negotiation with the present track and cars, either these 
must be changed or the steep part of the line must be closed. 


касата 


ENGINEERS in this country аге not likely to quarrel with 
Mr. W. B. Esson for pointing out, in an interesting article 
elsewhere in this issue, that aluminium conductors are not, 
generally speaking, superior to copper conductors for overhead. 
power lines. This superiority of aluminium has been averred 
time, after time, especially by American writers, but it has, on 
the other hand, been contested quite as often by various 
English engineers. Mr. Esson does not bring any new light. 
to bear on the subject, but he summarises and puts into con- 
venient form the facts that have a bearing on the controversy. 
There are, of course, various grades of aluminium, and, as 
far as can be gathered, Mr. Esson has chosen as basis 
for his comparison aluminium of a rather poor quality. 
That at least is the impression left by a comparison of the 
author's figures with those given by Mr. RODERICK J. PARKE 
in a Paper read before the Canadian Electrical Association at 
Hamilton about a year ago (see The Electrician, Vol. LIII., p. 588). 
The tensile strength of an aluminium conductor is given by 
Mr. Esson, for instance, as 0°75 of that of a copper conductor 
of equal electric resistance, whereas Mr. PARKE mentions 0-96. 
as the correct ratio. In other respects, too, there is a diver- 
gence in the figures quoted by the two authors. Attention is 
drawn in the article to the fact that the coefficient of expansion 
for tem perature variations is larger for aluminium than for 
copper, but Mr. Esson has omitted to state that this drawback 
is partly counterbalanced by the lower modulus of elasticity of 
aluminium. Still, even when allowance has been made for alk 
these points, Mr. Esson’s conclusions remain correct. In cer- 
tain special cases, however — for instance in well-sheltered 
positions—aluminium may rank equal with or even superior 
to copper. It will be remembered, for instance, that an alumi- 
nium cable, to carry 800 amperes at 250 volts, was strung in 
one huge span of practically 1,000 ft. across the Monongahela 
river, near Braddock (Pennsylvania). This feat was described. 
in Vol. LIII., p. 297, and, as far as we are aware, the line 
has given satisfaction. 


ONE of the most noticeable directions in which American 
methods have influenced electrical engineering in this country: 
is in our terminology. A few years ago, an English electrical 
engineer would have described the ordinary three-phase con- 
verter system by saying that three-phase current received at 
the sub-station was transformed down to a lower pressure in 
a stationary transformer and then converted by a rotatory con- 
verter to continuous current. Now he prefers to make use of 
the terms static transformer or simply “static,” rotary 
converter or simply rotary, and lastly “ direct ” current for 
current supplied indirectly after two or three stages of 
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conversion. All this we accept for the sake of brevity. There 
is, however, one Americanism against which we wish to lodge 
an emphatic protest—it is the term integrating wattmeter "— 
anglice meter. The instrument in question is not a watt- 
meter but a watt-hour meter, and the majority of patterns do 
not integrate ; moreover no new name is required for it. Yet 
“integrating wattmeter ” is frequently used because, like many 
good things—and some bad ones—it comes from America. 
The adoption of this term has introduced a further com plica- 
tion, for it has caused an ambiguity in the meaning of the 
simple term wattmeter, which should mean nothing else than 
an instrument to measure watts, and in consequence a new 
name for this is now occasionally employed, namely “ indicating 
wattmeter.” Such words as these are unnecessary, and have 


not the excuse of brevity ; let them be abandoned. 


As will be seen from the announcement in another column, 
the Board of the Telegraph Construction & Maintenance Co. 
(Ltd.) have elected Mr. WILLIAM SHUTER, hitherto managing 
director, as Chairman of the company, in succession to the late 
Sir RoBERT HERBERT, and Mr. F. R. Lucas has been chosen 
to fill the vacant seat on the directorate caused by Sir ROBERT 
HERBERT'S death. Mr. SHUTER and Mr. Lucas have, in 
addition, been appointed joint managing directors. Both are 
well known for their long connection with the company, and 
we venture to congratulate the Board and the shareholders on 
these important appointments, which are of good augury for 
the continued success of the T. C. & M." 


—— Á——— M —— aũ— — 


German Submarine Oable Enterprise.—The German steamer 
“von Podbielski” has now laid the Kustendji-Constantinople 
submarine cable for the German East European Telegraph Co. 


American Institute of Electrical Engineers.—' rhe annual 
convention of the American Institute of Electrical Engineers 
will be held at Asheville (North Carolina) from June 19th 
to 23rd. 

Fiftieth Anniversary of the Zürich Polytechnic.— The 
Zürich Polytechnie began its career in 1855, and the 50th anni- 
versary of its existence is to be celebrated by festivities from 
July 28th to 30th inclusive. 


Royal Society.— According to Nature, at the meeting of the 
Royal Society on May 18th the following were elected foreign 
members :— Prof. L. Hermann, Königsberg; Prof. H. A. 
Lorentz, Leyden ; Prof. H. Moissan, Paris, and Prof. Hugo 
de Vries, Amsterdam. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Cayenne—Pinheiros ........ Aug. 13,1902 .. = 
Reissi-Issa(Yemen)—Camaran Oct. 22, 1902 .. — 
Tarifa—Tangier ............ Jan. 18, 1904 .. — 
Jamaica— Colon ............ Jan. 10, 1905 .. — 
Bathurst—Bissao .......... April 22, 1905 — 
Cape Haitien — Mole St. Nicholas April 28, 1905 .. May 25, 1905 
Dakar —Conakry............ ay 11,1905 .. ==: 
Trinidad—Demerara ........ May 18, 1905 May 29, 1905 
Paramaribo—Cayenne ...... May 25, 1905 


Canada's Telephone System. — The Ottawa correspondent 
of the Morning Post states that the principal witness before the 
Telephone Committee of the Dominion Parliament on F riday 
last was Mr. H. L. Webb, who declared that the municipal 
telephone system in use in Glasgow was one-third obsolete. 
Mr. Webb's evidence was given before a committee appointed 
m consequence of a proposal of the Postmaster-General, Sir 
William Mulock, who desires to see the establishment of a 
national telephone system in Canada, in view of the demand for 
State ownership of telephones in the Dominion. 
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Fire at Finchley Electricity Works.—A fire broke out in 
the boiler house of the Finchley Urban District Council elec- 
tricity works at about 5 a.m. on Wednesday, May 24th. The 
cause of the outbreak is at present unknown. The roof of the 
boiler house was destroyed and the boilers slightly damaged, 
the damage being estimated at about £1,500. Unfortunately 
a new petrol-motor fire-engine belonging to the Council had 
broken down on the previous day, and the only available 
appliance was a manual, otherwise the effect of the fire 
would probably have been quite insignificant. The boilers 
were steaming under normal conditions again by 10 a.m. on 
the same day. 


Static Electricity in Weaving Processes.—A Paper read at 
a recent meeting of the New England Cotton Manufacturers’ 
Association (America) describes the Chapman process for 
removing static electricity generated in weaving processes. 
This device, which is also used largely in paper mills and 
printing preserooms, consists of & transformer stepping up an 
alternating current to between 10,000 and 20,000 volts and 
an inductor of fine steel wires encased in hard rubber, which is 
arranged with the points above the web or other work in which 
static electricity is to be neutralised. Charges pass from these 
points to the web and, it is stated, neutralise the static elec- 
tricity which is found troublesome in certain textile processes. 


A New Type of Choking Coil.—A novel form of choking 
coil is shown in an American patent issued May 9th to Prof: 
Elihu Thomson. In form the coil is in the general nature of 
a helix, except that the radius of curvature of the various 
turns decreases from the ends of the coil towards the centre. 
This change in curvature is so proportioned that substantially 
all of the magnetic lines set up by the inner turns thread 
through all the turns of the coil, and there is secured a choking 
effect much greater than that obtainable with a simple cylin- 
drical coil. The object is to secure a maximum reactance with 
coils of comparatively few turns, thus insuring a low resistance 
loss for the normal load current and also a a operating tem- 
perature for the coil. 


The Optical Oonvention.— An optical convention was opened 
on Wednesday at the Northampton Institute, and will close 
to-morrow (Saturday). The aims of the convention are to 
increase the interest taken in optical science in this country, 
to promote an improvement in technical education in optical 
matters, and to aid the development of the British optical 
industry. Dr. R. T. Glazebrook, F. R. S., director of the National 
Physical Laboratory, is president, and many eminent physi- 
cists have given their support. The programme of the con- 
vention includes meetings and Papers and discussions, which 
will subsequently be published in a volume. A very large 
number of exhibits are on view in the great hall of the Insti- 
tute, including mariners’ compasses, optical lanterns, photo- 
meters, mathematical instruments, &c. 


Oleveland & Durham Power Oo.’s Permanent Station.— The 


‘Cleveland & Durbam County Electric Power Co. are building 


their permanent generating station at Grangetown. The 
first portion to be erected (to the design of the consulting 
engineers, Messrs. Bramwell & Harris) will contain nearly 
6,000 H.P. of plant, consisting of four steam turbo-alternators 
each of 1,000 kw. capacity, together with some smaller sets for 
station purposes. Messrs. Willans & Robinson are building 
the turbines, and the British Westinghouse Co. the alternators. 
These latter will generate three-phase current at 11,000 volta 
and 25 ~ per second. Steam will be supplied by eight water- 
tube boilers of the Niclausse type, which will be mechanically 
fired by chain-grate stokers. Each boiler will be providel 
with a separate chimney. Messrs. Callenders are supplying 
the cable work. It is anticipated that the station will be 
running by September. Temporary stations, each of 600 kw. 
capacity, are already in operation at Bishop Auckland and 
Consett. 

Norwegian Power Transmission.—4A large electric power 
station has been recently built at Kykkelsrud, in Norway. 
According to L'Industrie Electrique, it is driven by water power 
from the river Glommen, the average amount of water available 
being 250 cubic metres (8,800 cubic ft.) per second, the head 
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being 19:2 metres (63ft.). There are at present two 2,200 kw. 
turbo-generator sets running at 150 revs. per min. The gene- 
rators are three-phase and supply current at 5,000 volts and 
50~per second. Their efficiency is stated to be 96 per cent. 
They have 40 poles and three slots per pole per phase. Energy 
is transmitted a distance of about 90 km. (56 miles) at 20,000 
volts, this voltage being obtained from the secondary winding 
of oil-insulated and air-cooled transformers. In the forests all 
trees have been cut down within from 15 to 20 metres (50 ft. 
to 65 ft.) of the transmission line. 


Regulation of Electrically-driven Fans — Glückauf, a German 
contemporary devoted to mining, quotes some tests on venti- 
lators driven by three-phase motors which go to prove that it 
is cheaper to regulate the air supply of ventilators by varying 
the speed of the three-phase motors by rotor resistances than 
by throttling the air supply. This contention has not always 
been accepted, but it becomes plausible when it is remembered 
that while the air supply increases proportionately with the 
speed, the power required to drive the ventilator increases at 
amore rapid rate. The following table refers to tests at the 
Dahlbush pit :— 

Position of slip regulating 10 9 в 7 6 
| | 


218 210 202 
231226 218 


а з 2 1 
! 


resistance. 


197 189 183 175 
212 207.5 202 198:5 


Revs. per min 243234 225 
Air supply in 1,000 cubic ft. 262 248 288:5 
Total kw. taken by motor | 

and resistances ........: 420.387 360 


1 


338 318 294 277 259 241 226 


Three-wire System on the Nürnberg Tramways.— Herr Ph. 
Scholtes, manager of the Nürnberg-Fürth tramways, states in 
the Elextrotechn ische Zeitschrift of May 25th that the tramway 
system under his control was converted in October, 1903, to 
operate on the three-wire system in order to minimise electro- 
lysis and disturbances to telephones. All the trolley wires of 
the central portion of the tramway system are connected to 
one of the outers, and the outlying lines are connected to the 
-other side of the system, the rails constituting the middle-wire. 
Current is obtained at present from two 550-volt dynamos 
coupled in series and driven by the same engine, but it is pro- 
posed to utilise later on one 1,100-volt continuous-current 
dynamo, and to take the middle-wire from the centre point 
of the buffer battery. In 1903 and 1904 the number of car- 
miles run was 3,250,000 and 3,680,000, the coal bill at the 
generating station amounting to £5,529 and £5,634 respec- 
tively. Thus there was a considerable difference of cost per 
car-mile in favour of the 1904 results, and Herr Scholtes puts 
this down largely to the three-wire system. 


Wireless Telegraph Notes.—.A Reuter telegram from Mael- 
‘bourne announces that the Postmaster-General, the Minister 
of Defence, and Vice-Admiral Sir Arthur Fanshawe, Com- 
mander-in-chief on the Australian station, are considering a 
far-reaching scheme for installing a wireless telegraphy system 
connecting Australia, New Zealand and the outlying islands. 

It is stated from Washington that the United States Govern- 
ment wireless telegraph stations will shortly extend in a chain 
along the Atlantic coast from Portland (Maine) to Galveston, 
Texas. It has been arranged by the Navy Department that 
all merchant ships fitted with wireless apparatus shall make 
daily weather reports when in touch with the Government 
stations which are now established between Poitland and New 
Orleans. All such reports will be forwarded to the Weather 
Bureau at Washington. It is also planned that there shall be 
special reports of any marked changes observed in the barometer 
at other times. These naval wireless stations will furnish 
the ships when desired with weather forecasts which come 
from the Weather Bureau. At certain posts the usual weather 
signals will be displayed, those poste being selected from which 
the signals may be best observed by passing vessels. 


A Large Single-phase Locomotive.—During the visit of the 
International Railway Congress delegates to the Westinghouse 
works at Pittsburg, USA much interest was evinced in the 
new 1,500 н.р. Baldwin-Westinghouse single-phase locomotive 
in use on the Westinghouse inter-works railway. It has just 
been completed by the Westinghouse Company and Baldwin 


locomotive works, and is in two parts, connected and con- 
trolled by the unit-switch system. The weight of the loco- 
motive complete (both halves) is 135 tons, and the total length 
over buffers is 45ft. With the trolley down the maximum 
height is 17 ft., while the drivers are 60 in. in diameter, and 
the distance between centres of drivers is 6ft. 4in. The 
extreme width of the locomotive is 9 ft. 8 in. It is equipped 
with six single-phase motors, driving through single-reduction 
gear and having a normal capacity of 225 H.P. each, with gear 
reduction of 18:95. Induction regulator control is used and 
the trolley is raised and lowered by compressed air. Pneumatic 
sanders are employed in both directions. The locomotive is 
designed to work with 6,600 volts on the trolley and 140 to 
320 on the motors. It has а draw-bar pull of 50,000 Ib. at a 
speed of approximately 25 miles per hour. 


New Alternating-current Rectiflers.— Two American patents 
have been granted for new mechanical rectifiers. The first one 
mentioned was issued on April 25th to Edwin H. Porter and 
Burleigh Currier. In its simplest form the rectifier consiste of 
two transformers, each with a single primary and a single 
secondary coil. The two primary coils are connected in series 
across the alternating-current supply maina, while the two 
secondary coils are joined in series-opposition across the uni- 
directional-current delivery circuit. The two secondary E.M.F.s 
would normally neutralise each other at each instant. By the 
use of proper shunting switches, however, first one and then 
the other secondary coil is placed on short-circuit, leaving the 
E.M.F. of the other coil (in augmented form) active in the 
desired direction. The shunting switches, in the shape of 
commutator segments and brushes, are operated by a syn- 
chronous motor, so that the delivered secondary E.M.F. 
remains always in one direction, although it fluctuates in 
value. The second patent was granted at the same date to 
Luigi Magrini, of Italy. The apparatus employs synchronously- 
varying impedances for causing the current to be selective in 
its behaviour. Between the alternator and the load are con- 
nected four choking coils, the impedances of which are varied 
synchronously, this being attained by opening and closing the 
magnetic circuits of the coils at the proper times by means of 
a synchronous motor. 


On the Regulation and Short-Circuit Current of Alternators. 
in the course of a Paper on Some Advantages of Liberal 
Design," Mr. B. G. Lamme made the following interesting re- 
marks: As a rule, the larger the current the alternator can 
give on short-circuit, the more disastrous will be the effects of 
such short-circuits. For the operation of rotary converters, 
where each machine in itself furnishes some regulating element, 
it is a question whether there is any advantage in having an 
extremely good inherent regulation. Experience shows that 
machines which give one and a half times full-load current on 
short-circuit, will operate rotary converters in practically the 
same manner as those which have twice this ratio, and at the 
same time the effect of a short-circuit on the system will be 
less destructive. Many cases have been noted where regula- 
tions of 10 to 12 per cent. on machines have given just as good 
results in operation as 5 to 6 per cent. regulations, where the 
load consists of rotary converters. With compound-wound 
rotaries, the regulation of the generators can be even 15 to 20 
per cent. with satisfactory results. The only consideration of 
importance in generators having 15 or 20 per cent. regulation 
would be the parallel operation. If they have ample dampers 
on their poles and their prime movers have sufficiently uniform 
rotation, they will operate in parallel perfectly. With turbo- 
generators, these machines operate in parallel almost indepen- 
dently of their regulation, as the turning effort is uniform. 


A New Water-power Scheme in Colorado.—The power 
house of this new scheme is located about 20 miles from 
Durango, at a point affording an effective head of 970ft. 
available through 2,800ft. of pipe. The initial installation 
will consist of two 2,250 kw. General Electric generators, 
directly connected to Pelton water wheels; but provision has 
been made in the dam and head-works for an ultimate develop- 
ment of 30,000 H.P. The present pipe-line, one of the two 
units, is of sheet steel, varying in diameter from 44 in. at the 
upper end to 34in. at the wheels, and of thicknesses from 
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pain. to pgin. The pipe is all double butt-strap rivetted, 
with triple riveting at the lower end, and is provided with 
flanged connections. Thus an exceedingly heavy and sub- 
stantial pipe construction is insured. The water-wheel units, 
two in number, are of the ‘“double-over-hung” construc- 
tion, each unit consisting of two Pelton wheels, one over- 
hanging each end of the main shaft, with the eugene 
generator in the centre. Needle nozzles are used, which, 
operated by oil-pressure automatic governors, will insure 
accurate regulation and economy of water at all stages of load. 
The wheels are approximately 8 ft. in diameter, with centres of 
cast steel, turned all over and fitted with Pelton buckets 
straddling the periphery and secured by means of turned steel 
bolts driven in reamed holes. The buckets are fine ground 
and machined inside to obtain the highest possible efficiency. 
Each wheel unit will have a maximum capacity of 4,000 H.P. 
to provide for an overload on the generator. 


Electromagnetic Waves.—Prof. J. A. Fleming, F.R.S., de- 
livered a most interesting afternoon lecture—the first of three 
Tyndall lectures—on the above subject at the Royal Institu- 


tion on Thursday last week. After a few opening remarks on 
the subject in general, he performed the classical experiment 
to show that a spark could not be obtained from either of the 
metallic coatings of a Leyden jar while the dielectric was re- 
moved, but that a spark was readily obtainable on the dielectric 
being replaced. He then explained that the dielectric was in 
a state of strain, and was surrounded by lines of force. It 
was then proved by a striking experiment with a Crookes 
tube, and also by some photographic records, that the spark is by 
no means a solitary discharge, but consists of a great number 
of oscillatory discharges, the rate of decay —i. e., the ratio 
of the intensity of successive oscillations being a constant. 
Attention was then directed by Prof. Fleming to the Hertz 
oscillator, which represents a condenser in which the two metallic 
coatings are in one plane and separated by the spark-gap. The 
dielectric in this case is the surrounding air. In its simplest 
form it consists of two straight co-axial wires with knobs at 
the spark-gap end. Lines of force emanate from one elec- 
trode, pass in bow-fashion through the air and reach the 
other electrode. When a discharge occurs, the points at 
which a line of electric force enters the two electrodes move 
rapidly towards the spark-gap, dragging the two legs of the 
line along with them. These then jump the gap and cross 
each other, while that part of the line of force which is furthest 
from and more or less parallel to the electrodes remains prac- 
tically stationary. Thus the line of force forms a loop which 
finally detaches itself and is shot into space at lightning speed. 
If now an oscillator with vertical electrodes be considered, and 
one of the electrodes is connected to earth, semi-loops are ex- 
pelled ** with their feet on the earth,” as the lecturer put it. 
These are the kind of waves used in wireless telegraphy. At 
right angles to an electric line of force there is a magnetic 
force, the direction of which coincides with that of the middle 
finger of the right hand, when the fore-finger and thumb are 
pointing in the direction of the electric force and the motion 
of the line of electric force, respectively. Next, it was shown 
by experiment that a metal plate prevents the electric waves 
from passing ; carbon and water had the same effect, though 
they were not quite as effective. Perforated metal sheets, and 
gauze, too, are more or less opaque as long as the holes do not 
exceed a certain size. A great number of other substances, 
however, such as glass, wood, leather, ebonite, and so on, do 
not hinder the progress of the electric waves. Methylated 
spirits were found to be opaque on account of the water con- 
tained. By a similar series of tests the lecturer showed that the 
electric waves were reflected from any substance opaque to the 
electric waves, the law of reflection being the same as that 
relating to optics. The lecture was concluded by an explana- 
tion of the juncticn of the transformer in “ coupling ” the air- 
wire witn the oscillator or coherer. 


Electric Power for Refrigeration.—An interesting article 
by Mr. J. C. Chamberlain appears in a recent issue of the 
Electrical World of New York. The author says that a 
refrigerating power load is essentially a summer load and 
always a long load in the hot months, the hours of daily 


operation following the weather conditions from the summer 

to the winter months. It isa day load at any time of year, 

and is continuous during the hours when the cooled supplies 

in the refrigerating boxes are being removed and РСА by 

new supplies to be cooled. This refrigerating load may always 
be eliminated from the peak load of a station, preferably by an 
automatic-clock mechanism. Whilethe motor-driven machine: 
is thus stopped for an hour or two the rise in temperature 

in any thoroughly-cooled refrigerating compartment will be: 
but а few degrees. Hitherto this class of work has not Беер. 
taken up by supply authorities because of the lack of auto- 

matic devices necessary to regulate the process of refrigeration,. 
so that it shall be carried on only when needed, in the same 
way that an electric motor-pump is now so generally used to. 
keep a tank full by automatically replacing from time to time. 
the water used. In an automatic system, using the method of 

ammonia compression, and described by the author, a special 

thermostat within the refrigerator absolutely controls the elec- 

tric motor, belted to the compressor, so that any desired low 
temperature ре uniformly maintained in the refrigerating 

compartment. ing a recent test of nearly 600 hours this 

perfected thermostat moved so exactly as to stop automatically 

a motor-driven refrigerating machine more than 1,500 times at 
the predetermined temperature of 36°F. in a large refrigerating 
box, and again HE. the machine automatically when the 

temperature had risen to 38deg., thus absolutely maintaining 
the inside temperature within a limit of 2deg. The thermo- 
stat is a mechanical device adjusted to operate at two tem- 

peratures, i. e., at the higher and lower limits desired. After 
the plant has been started it will operate until the lower or 
cold limit has been reached in the refrigerating box; electric 

contact is then made in the thermostat opening the switch so 

as to stop the motor. The prooess of refrigeration having 

ceased, the temperature rises gradually to the higher limit when 

the other electric contact is made, thereby starting the motor 

again. A 5 H. p. plant in 24 hours will produce refrigeration 

equivalent to the melting of 5, 200lb. of ice in the same time. 

Ice in a well-insulated refrigerating space of 10,000 cubic ft. can 

maintain a minimum temperatureof 45 to 48deg.in hot weather, 

and will cool about 8,0001. of food supplies during the 24 

hours; this service, requiring 5, 200lb. of ice per day or 78 tons 

per month at $3 a ton, will cost for each hot month about 
$234. Equivalent automa4ic mechanical refrigeration in the 
same space and under like conditions will produce the вате. 
temperature of 45deg. to 48deg., or will produce the usually: 
desired cold storage temperature of 36deg. in a smaller space 
of about 7,500 cubic ft. This work will require about 3: 7kw., 

or 2,668kw.-hour per month (if operated continuously), and 
at 4 cents per kw.-hour will cost (including the necessary 

cooling water, $11) for each hot month about $118. In. 
other words, if the electric current at 4 cents. per kw.-hour,. 
with cooling water, used during a hot July or August, 

amounted to $118 for the month, the annual cost of power will 

probably not exceed six times this amount, or $708. In the 

case of ice, using 5, 200lb. per day at a cost of $234 in a hot 

month, the annual consumption would be about $1,404. This. 
would show a saving of nearly $700 per year, and in less than 

three years the saving would be sufficient to pay for an entire 

9 H.P. plant, for such a plant installed in operation under 
favourable conditions will probably not cost more than $1,700: 
to $1,800. 


MEETINGS OF SCIENTIFIC SOCIETIES, &oc. 


MONDAY, June 5th. 


Socrety or ENGINEERS. 
7:30 p.m. Meeting at the Royal United Service Institution, White. 
hall. Paper to be read. The Improvement of London Traffic, 
by C. 8. Meik and W. Beer. | 


THURSDAY, June 8th. ! ` 
RoyaL INSTITUTION. ^ 
5 p.m. Afternoon Lecture III. on “Electromagnetic Waves," by 


Prof. J. A. Fleming, F.R.S. 
FRIDAY, June 9th. 
Royat INSTITUTION. 
9 p.m. Evening discourse by Sir William H. White, K.C.B., F. R. S., 
on “Submarine Navigation." 
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WIDNES-RUNCORN TRANSPORTER BRIDGE. 


Widnes in Lancashire and Runcorn in Cheshire are only 
separated by the River Mersey, but to get by road from one 
place to the other necessitated hitherto a journey of some 
15 miles. There is a railway bridge over the Mersey at this 
point, built nearly 40 years ago, and foot passengers are 
allowed to cross by it for a toll of 2d. For some four years 
past, work has been proceeding on a * transporter " bridge for 
enabling passengers and road vehicles of all kinds to be trans- 
ported from shore to shore. 16 is built on the same principle 
as the well-known transporter bridge across the Seine at 
Rouen, but it is much larger. The formal opening of the 
bridge was performed last Monday by Sir John Brunner, M.P., 
chairman of the company which carried out the undertaking. 
Altogether the structure is said to have cost £130,000, a very 
much smaller amount than would have been required for any 
other kind of bridge. The charge for crossing is ld. per 
passenger, and it was stated by Dr. Edward Hopkinson at 
the opening ceremony that the cost of electric energy for pro- 
pelling the transporter car was not more than 1d. per journey. 

A double steel tower of pleasing appearance has been built on 
a rock foundation on each side of the river, and their summits 
are 200ft. above low-water level. Two huge steel cables, 
nearly lft. in diameter, form a double catenary across the 
1,000 ft. span, being anchored to the rock beyond the towers. 
The cables pass over suitable saddles on rollers on the top of the 
towers, so that they can contract and expand without diffi- 
culty. Each cable consists of 19 steel ropes, which, again, 
comprise 127 steel wires of 0:16 in. diameter. The two cables, 
in their turn, support a stiffened girder construction, which 
connects the two towers and is 82 ft. above high-water level. 
An electrically-driven trolley runs along this girder construc- 
tion on rails. It is about 77 ft. long and has 16 running 
wheels on each side. Its electrical equipment consists of two 
fullv-enclosed 35 H.P. 500-volt Mather & Platt continuous. 
current motors. A transporter car, 55 ft. long by 24 ft. 
wide and large enough to carry simultaneously four two-horse 
waggons and 300 foot passengers, is hung from the trolley by 
a number of steel ropes. The car clears the wall of the Man- 
chester ship canal by 44 ft. and passes about 12 ft. above high 
water. On top of the car is the driver's cabin, from which 
he commands a full view of the course. The controller is of 
the circular type, and the cabin also contains a small switch- 
board with the requisite switches and instruments for the 
information of the driver. Automatic and hand brakes are 
provided, and the car can be pulled up within its own length. 

Current is generated in an engine house erected within the 
left-hand tower on the Widnes side of the river. There are 
two generating sets, each consisting of а 75 B. H. p. Crossley 
sas engine directly coupled to a 48 kw., 525-volt Mather & 

latt dynamo. The cylinders of the engines are 16 in. in 
diameter, the stroke is 21in. and the speed is 210 revs. per 
min. A motor-driven booster is provided for charging the 
accumulators and for equalising the load on the dynamos. 
The storage battery consists of 245 Chloride cells, and is 
capable of supplying 90 amperes for one hour. In a corner 
of the engine room is a switchboard containing a dynamo 
panel, a battery panel and a feeder and lighting panel. From 
the switchboard the two main supply cables are led up by the 
tower and on to the horizontal girder construction, where they 
are connected to two T-shaped conductors, which are carried 
by insulators below the cross girders of the bridge and from 
which the current is collected. 

Messrs. Mather & Platt also supplied and erected the elec- 
tric lighting installation of the bridge, consisting in the main 
of five arc lamps in each of the four lanterns at the summits 
of the towers, and a number of incandescent lamps on the car, 
in the waiting rooms, offices and on the landing stages. 

A level road, widening from 35 ft. to 70 ft. leads up to the 
towers. 

The single journey of the electric transporter occupies about 
21 minutes. 

In order to make certain adjustments which the engineers deem 
necessary as the result of the experience gained in running the 
car the bridge will not be opened for traffic for a short period. 


Onan аі 


ON THE USE OF ALUMINIUM FOR OYERHEAD 
POWER LINES. 
BY W. B. ESSON. 


During the past six years, a good deal has been heard of 
aluminium as a possible rival to copper for overhead line con- 
struction. Little of this metal has been used in Europe, but 
as several important lines in America have given it a trial, its 
claims to replace copper as a conductor should be carefully 
looked into. 

Of the general suitability of aluminium for electrical purposes, 
apart from the question of cost, there does not appear to be any 
doubt. In Italy the Pompeii and Torre Annunziata line, wholly 
of aluminium wire, has been working for four years and giving 
satisfaction. Among the important American installations are 
Snoqualmie Falls to Seattle and Tacoma line, 76 miles, working 
at 30,000 volts, the Provo to Mercur line, 90 miles and the 
Colgate to Oaklands line, 144 miles, working at 40,000 volts, 
and the Electra to San Francisco line, 154 miles’ working at 
60,000 volts. Some of these have been in use for four years, 
and, so far as one can gather, there has been no great difficulty 
experienced in the working. As a rule the aluminium con- 
ductor consists of a number of wires stranded into a cable, 
which, in addition to greater flexibility, possesses this great 
advantage over a solid conductor, that in the wires composing 
it, being of small diameter, the lengths without joint are many 
times longer. Frequent breakages are reported to have occurred 
with solid conductors due to the aluminium crystallising 
under continuous vibration, but this difficulty has not 
appeared with stranded conductors. 

On the introduction of aluminium wire, considerable difficul- 
ties were experienced as regards jointing, and no solder has yet 
been found which gives good results and is, at the same time, 
easy of manipulation. This is no great disadvantage, however, 
as welded joints are perfectly reliable. A thoroughly satis- 
factory joint can be made by butting together the ends of the 
cables, surrounding them by a cigar-shaped mould made in 
halves, and pouring through a hole in the top molten alumi- - 
nium. Owing to the low melting point of aluminium, the 
metal can be melted in a ladle. A welded joint of this kind 
is found to be, electrically and mechanically, as good as the 
cable itself. Mechanical joints have also given satisfactory 
results, and these have been in use for copper transmission 
lines for many years. The best form is that introduced by 
Messrs. Schmidmer & Co., of Nuremburg, over 10 years ago, 
and now called in America the McIntyre joint. It is made 
by pushing the ends of the conductors side by side through a 
flattened tube, and then giving three complete twists to the 
whole by means of a special tongs. The tube must be of 
ductile aluminium, as other metals brought into contact with 
aliminium set up electrolytic action. Joints made in this 
way have given no cause for complaint even when the cables 
have been of considerable size. | 

So far as can be judged, aluminium does not suffer deteriora- 
tion due to atmospheric impurities to a сес extent than 
does copper, so that the choice between the two metals will 
depend chiefly on price. When speaking of price, we mean, 
of course, the total cost of the line construction ; the question 
for consideration is whether it will be cheaper to put up a line 
of specified conductivity, and having a given factor of safety, 
in copper or in aluminium 1 | 

The conductivity of aluminium, as supplied commercially at 
98:5 per cent. purity, is, as compared with copper, 0°61. An 
aluminium wire will consequently require to have a greater 
area than a copper wire of the same conductivity in the ratio 
of 1:64 to 1. This means that the diameter will be increased 
from 1 to 1:28, but as the specific gravity of aluminium 18 
0:297 that of copper, the weight per foot of an aluminium 
wire will be 1:64 x 0:297 20:485 that of a copper wire of equal 
conductivity. It appears from the above that about 51:5 per 
cent. of weight can be saved by using aluminium wire instead 
of copper, but whether this means a money saving or not can 
only be ascertained by consulting the returns of the metal 
market. At the moment of writing, the price of copper wire 
for such gauges as are used for power transmission work is 
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£82. 10s. per ton, while the price of aluminium is £168 per 
ton. As for every ton of copper wire used in the line con- 
struction we should require only 0:485 ton of aluminium, 
clearly at present the advantage is slightly in favour of alumi- 
nium in the proportion of £81:48 for aluminium to £82°5 for 
copper. With copper and aluminium at their present prices it 
will be seen that, so far as the conductor itself counts, matters 
are pretty nearly balanced. At the same time a rise in copper 
or a fall in aluminium might easily turn the scale, 

It has been stated that an aluminium line requires fewer 
poles, as the material is so much lighter than copper. This 
statement requires consideration, as in all probability it will be 
found that its accuracy depends entirely upon circumstances. 
The tensile strength of aluminium wire as compared with 
copper wire of equal section, is about 0:46, so that the tensile 
strength of an aluminium line as compared with a copper line 
of the same conductivity would be 0°46 x 1°64=0°75. It will 
readily be seen that if the weight per foot of wire is reduced 
from 1 to 0:485, we can, with a tensile strength of 0-75, 
include between the supports a considerably greater length of 
wire without lowering tho factor of safety. From the equations 
connecting strain, weight, span and sag, we know in fact that, 
under these conditions, the span can be increased by 25 per 
cent., the factor of safety and the sag of the line remaining as 
before. At first sight this looks very promising, as it would be 
no small gain to do away with a fifth of the poles. But out in 
the open there are the forces of nature to be reckoned with, and 
it may turn out that the promised advantage is illusory. 


Investigations made on the subject of wind pressure have 
yielded somewhat contradictory results. If the pressure due 
to the wind per foot length on a flat surface having a width a 
is denoted by unity, the pressure per foot length on a cylindrical 
surface whose diameter is equal to « has been estimated by 
different writers at from 0°5 to 0°75. It is certain that the 
former figure is too low, while there is reason for believing that 
the latter is somewhat high. If for our calculations we take 
the value 0°66 between the two as fairly representing the facta, 
we shall not be making any serious error. We want to find 
out how the pressure of the wind affects the copper and 
sluminium lines respectively, and for this purpose we will 
take first the case of a No. 4 S.W.G. copper wire which has a 
diameter of 0:232 іп. This wire has a resistance of 1 ohm 
per mile, and as three of them used for a three-phase line 
would be capable of transmitting 1,000 H.P. to a distance of 
10 miles at 10,000 volts with a loss of approximately 8 per 
cent., it will be seen that it is a size which might be frequently 
used in this country. Now it is not wise to allow for the 
pressure of the wind less than 40 Ib. to the square foot. Ina 
hurricane the wind blows with this force, and in the open 
wind-swept country an allowance of nothing less is safe if the 
line is expected to remain standing after the storm. The area 
presented by the wire per foot run is 12 x 0:232 = approximately 
2:8 sq. in. Using the coefficient 0°66 this gives us 40 x 0:66 x 
2:8/144 as the wind pressure on each foot run of the conductor, 
or say in round figures there is acting on every foot of wire a 
force of half a pound. Now the weight of the wire itself is 
0-163 Ib. per foot, so that the force due to this is only about 
one-third of that due to the wind. As the force due to the 
weight of the wire acts vertically downwards, and the force 
due to the wind acts horizontally, we have as the resultant a 
force of v 0:5? --0:163* — 0:526 acting on each foot length of 
theline. Coming to the aluminium line, the diameter of the 
wire to give us the same conductivity would be 0-296 in. ; it 
would, be nearly a No. 1 S.W.G. wire. The weight of the 
wire per foot run would be 0˙079 lb., and the wind pressure 
per foot run 0:641b. The resultant of the two forces due to 
weight and wind would be 0:644 10. acting on every foot of 
the wire, or pulled up with the same sag the force tending to 
break the aluminium wire would be 22 per cent. greater ап 
the force tending to break the copper wire. 

The above shows conclusively that, under the usual con- 
ditions of service, an aluminium line substituted for a copper 
one of the size specified would require more frequent support- 
ing. Since the tensile strength of the aluminium wire is only 
0°75 of the copper wire, the distance between the poles in tho 
case cited would have to be reduced in the ratio of 1 to 0°78, 
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or, in round figures, we should have to provide 25 per cent. 
more poles to secure the same factor of safety. In a strong 
gale, with a wind pressure of 141b. to the square foot, the 
copper and aluminium lines wonld have the same factor of 
slots for similar spacing of the poles, but in a higher wind or 
hurricane the copper has greatly the advantage. 

If a smaller copper wire is taken as the basis the case for 
aluminium is worse ; if, however, a fairly heavy copper cable is 
taken as a basis the case improves. It is interesting to inquire 
how the comparison will come out on the supposition that we 
put up an aluminium line in substitution for a copper one con- 
sisting of 37/14 cables. If, as before, the wind pressure is taken at 
40 lb. per square foot, the force acting on this cable per foot run, 
using the same coefficient as previously, will be 1:282 lb., while 
the weight of the copper per foot run is 0:725]b. The resultant 
due to both is a force of 1:41 lb. per foot run. An aluminium 
cable of the same conductivity would have on each foot run a 
pressure of 1:577 lb. due to wind, while the weight of the cable 
per foot would be 0°352lb. Resolving these, we get 1°61 lb. 
per foct run, as against 1:41 Ib. for copper, showing that, even 
when we take as a basis of comparison a copper cable having 
more than four times the cross section of the previous: single 
conductor, the tendency to breakage is 14 per cent. greater 
with aluminium than with copper. As regards poles, we are 
not much better off with a cable than with a single wire, as in 
this case also, their number will have to be considerably in- 
creased if the same factor of safety is to be worked to as with 
copper. 

o sum up, the case for the employmeat of aluminium wire 
for overhead power lines is extremely weak. In consideration 
of some counterbalancing advantages as regards cost, the 
several disadvantages of aluminium might possibly be disre- 
garded, but unfortunately such advantages are not present. 
Though the joints can, as explainel, be made quite satisfac- 
tory, the manipulation allows little latitude, aluminium being 
so highly electro-positive with regard to other metals as to 
render its exposure in contact with any other.material unsafe. 
Again, the higher coefficient of expansion for temperature 
variation is against aluminium, inasmuch as to allow the same 
headway as with copper, the poles have to be higher. The 
Wire presenting a greater area to the wind, and being lighter, 
the angle of deflection from the vertical due to wind pressure 
is greater, and short-circuitings on the line are more likely to 
occur. And with all this against its use, unless the factor of 
safety is partially sacrificed, the line is more costly to construct 
on account of the greater number of pos required. Apparently 
the only point left in its favour is the lower cost of transport. 

Amongst the many articles written about aluminium, I do 
not obeerve that the effect of wind pressure has often been taken 
into account in figuring out the comparison between this metal 
and copper. This is many times greater, and far more impor- 
tant than the weight of the wire itself which is constantly 
referred to. In several articles economy in the number of 

les is distinctly claimed, and in a list of installations pub- 
ished by an aluminium manufacturing company, it is set forth 
that in the Niagara to Buffalo Transmissien 30 per cent. of the 
poles have been saved in the new aluminium line replacing 
copper. Perhaps a dead calm reigns there, but, in view of the 
fact that, when the first copper line for this transmission was 
projected, the calculations allowed for a wind pressure of 30 lb. 
on the square foot on wires covered with a coating of ice } in. 
thick, the statement seems somewhat curious. Be this as it 
may, full consideration of all the circumstances points to the 
conclusion that, at anything like the present relation between 
the prices of copper and aluminium, in no case can the use of 
the latter be recommended, and in few cases is it permissible. 


The Anglo-Chinese Telegraph Oonvention.—In a note last 
week we published a telegram from the Peking correspondent 
of The Times, but a further telegram is to the effect that 
instead of saying that the Anglo-Chinese Telegraph Convention 
renewed article 16 of the Burma Convention of 1894, he should 
have said that it renewed the Convention signed at Tientsin 
on September 6, 1894, arising from article 16 of the Burma 
Convention of 1894. 
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HIGH-PRESSURE LINE CONSTRUCTION FOR ALTER: 
NATING-CURRENT RAILWAYS.* 


BY THEODORE VARNEY. 


The overhead conductor is believed to be the only method capable 
of development into safe or permanent operation with trolley pres- 
sures running up into thousands of volts. The present paper will 
describe some preliminary work which has been carried out on a 
practical scale with overhead conductors, Several classes of con- 
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Fic. L.— T-IRox BRACKET WITH MAIN INSULATOR AND STEADY STRAIN. 


struction have been designed; of these the least expensive type 
employing bracket arms will be described first. 

Bracket-Arm Construction.—This system consists of a single line 
of wooden poles spaced well apart and fitted with bracket arms 
and steel catenary suspension cable for supporting the trolley 


ooo 


Fic. 3.— HANGER MADE 
IN Six LENGTHS, 


Fic. 2.—SrNGLE САТЕХАКҮ, MAIN INSULATOR 
DETAILS, 


wire. The bracket arm is a T-iron supported by a tension rod 
at its outer end and fitted at the inner end with lugs which 
partly embrace the pole and to which they are bolted with lag 
screws. Fig. 1 indicates the construction. The insulator is of 


Fic, 4.— SINGLE CaATENARY, CURVE PULL-OFF. 


corrugated porcelain cemented to a malleable-iron sleeve which 
in turn is slipped over the bracket arm and held by clamps 
and set screws. The porcelain insulator has a groove at its centre 
surrounded by a malleable-iron collar similar to & pipe clamp. 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 5 


This collar has an eye on the lower side, into which the hooks of a 
clamp which carries the steel-supporting cable or messenger are 
inserted. Wheel trolleys will probably used to a considerable 
extent with the lower pressures. Guard loops are provided to pre- 
vent breakage of the porcelain in case the trolley should leave 
the wire under a bracket. The insulator, with its fittings, is 
shown in detail in Fig. 2. The guard loops are also of service in 
temporarily supporting the cable while it is being run out land 


Fic. 5.—Curve PULL-OFF. 


pud up. The trolley and messenger are run out together, and the 
ormer is supported from the messenger at occasional pointe b 

temporary tie-wires, The tension in the messenger cable is adjuste 

to give the proper sag, and the trolley wire is pulled up tight enough 
to take out all kinks and bends. Both trolley and messenger are 
then anchored. The messenger is next clamped to the insulators, 
and the trolley is permanently supported from the messenger by 
means of hangers or clips which are adjusted in length in such a. 


Fic. 6.—ANCHOR SCHEME. 


manner as to hold the trolley horizontally. By this means the 
tension in the trolley is slightly relieved, and allowance is made for 
10 and contraction. The hangers are stiff, and, being placed 
only 10 ft. apart, correct any tendency of the grooved trolley wire to 
twist. This insures that the ж lower surface will always be 
downward, a feature especially necessary when bow or sliding 
trolleys are used. The short distance between hangers also pre- 
vents the end of a broken trolley wire from coming dangerously near 


Fic. 7.— ANcHOR SCHEME. 


the ground. The hanger is illustrated in Fig. 8 and consists of a. 
galvanised malleable-iron casting made in 10 lengths. It is fitted 
with a bolted clamp to take the messenger cable, and is secured to 
the trolley with screws. At intervals of about 1,000 ft. and upon 
curves of large radius, a steadying device shown in Fig. 1 is used. 
The pull-off used on sharp curves, the method of anchoring and the 
section-break insulator are shown in Figs. 4, 5, 6, 7 and 8. The 
combined weight of messenger, 000 trolley wire and hangers aver- 


Fic. 8.—SINGLE CATENARY, SECTION-BREAK INSULATOR, 


ages 1lb. per foot, which gives a tension in the messenger cable, 
with 120-ft. span and 24-in. sag, of about 900 Ib. The tension 
with 96-ft. span and 4-in. sag is about 3,500 Ib. 

For best results with this form of construction, both as regards 
cost and operation, the following arrangement is considered satis- 
factory :—The spans should be 120 ft. long on straight track, reduc- 
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ing the length as may be necessary on curves; the messenger to 
consist of a 0°4875-in. galvanised Bessemer steel cable composed of 
seven strands and having an ultimate strength of about 6,000 Ib.; 
the trolley wire to be 000 grooved section supported in horizontal 
position by hangers placed 10 ft. apart; the messenger cable is to 
be pulled up to a minimum cold-weather sag of about 11in., corre- 
sponding to a tension of about 2,000 lb. 


| 


Fia. 9.—Cross-spaN MAIN LINR Stspenst N. 


Cross-span Construction.—For conditions where brackct arms 
cannot be used, cross-span work may sometimes be employed. For 
this purpose the arrangement indicated in Figs. 9 and 10 has been 
designed. The difference between this arrangement «nd the 
bracket-arm construction is the substitution of a 0°4375-in. steel 
span cable for the bracket. Other details are practically the same. 


Fro. 10.—Cnoss.sPAN SUSPENSION AND STEADY STRAIN, 


. | 
Bridge Construction.—For the heavy service requirements of . 


steam roads having from two to four tracks, the construction 
described above is not adequate; a more substantial equipment 
and one which will not encroach upon the present standard clear- 
ances is necessary. Obviously, the best form of support to 
accomplish this result is a bridge long enough to span all tracks 
with ample clearance on the sides and overhead, and stiff 
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Fig. 11 indicates a si bridge which has been devised for a four- 
track road carrying, besides the semaphores, the four sete of cables 
and trolley wires suspended below the truss. This construction is 


a decided advantage in erecting, as the cable and trolley wire can 


be run out along the track and lifted into place. Massive porcelain 
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enough to carry all of the overhead conduetors without undue 
vibration. Bridges of this character are at present in use on 
many roads to support semaphores and other signal apparatus. 


insulators will be used mounted on heavy pipe and fitted with collars 
having soft lead strips under them. From these the cables will be 
hung by means of bolted clamps. By anchoring all cables to the 
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bridges after being drawn up to a uniform tension, the effect will be 
to steady the bridges. For roads having wide rights of way.com- 
paratively light bridges steadied with guy cables may be used, but 
for most cases a substantial structure similar to those now used for 
signal towers will probably be preferable. It will be noted, however, 
that owing to the comparatively long intervals between signals only 
a few of the bridges carry semaphores; the others may be made 
lighter than the one indicated in Fig. 11. Spans of 300 ft. for 
straight tracks appear to be satisfactory, not being so long as to 
permit undue vibration in the cables, and not so short as to require 
a large number of bridges per mile.- 

For curves, the length of span will be decreased ; and when neces- 
sary to hold the wire in the centre of the track radial pull-offs will 
be used, secured to strain insulators. These will_be mounted on 


| qoe 
Fio. 13.—DouBrE CaTRNARY, ADJUSTABLE TROLLEY HANGER. 


Jatticed poles which in turn will be braced by guy anchors. For sharp 
curves, the radial pull of all the messenger cables would be severe, 
and it is intended to provide at the tangent points anchor bridges 
which will have trusses stiff enough in the horizontal plane to stand 
the strain of 1 the cables about one-half. These anchor 
bridges will then be held by long guys running out a considerable 
distance from the bases of the bridges and anchored to eross- ties or 
channel irons buried in the ground and concreted. Fig. 12 repre 

sents in outline a 500ft radius curve. Several details for the 
double-catenary construction are shown in Figs. 18 and 14. All of 
the metal parts other than the bridges and trolley wire are galvanised 


Fic. 14.—DovuBLE CaTENARY, CURVE PULL OFF. 


but as a further protection against depreciation from locomotive 
fumes periodical painting is advisable. 

Regarding the efficiency of the insulation employed, it may be 
stated that under snow-clad conditions 2,500 ft. of iron bridge work 
and 5 miles of single-catenary construction showed under test a 
leakage of 1 ampere at 6,000 volts. 


Conclusion.—The foregoing describes the actual work which has 
been carried out with the view of developing a system of overhead 
conductors for moderate and heavy-traction service which will 
approach in & far greater degree than heretofore the reliability and 
permanency of present steam-railroad equipments Aside from the 
work described above, 40 miles of road using the single-catenary 
wood-pole construction have been put in operation in Indiana. This 
has been in successful running order since the first of this year. 


The remaining 60 miles of this road will probably be completed in 
the near future. The pressure is 8,800. 


LINE CONSTRUCTION FOR HIGH-PRESSURE 
ELECTRIC RAILROADS.* 


BY GEORGE A. DAMON. 


The single phase high-pressuretrolley has arrived and evidently has 
come to stay. The advantages gained by delivering energy directly 
to a car without the necessity of an investment in synchronous 
converters and heavy feeders has long been recognised. That it is 
entirely practicable to take current from a high-pressure conductor 
by means of a moving contact has been fully demonstrated. It has 
required some time to show that there is a field for a single-phase 
traction motor sufficiently promising to justify its commercial 
development, but a number of motors of this type are now upon the 
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Fic. 1.—Свовв Sus PENSION FoR H1GH-TENSION TROLLEY, CITY STREETS. 


market and within the last few weeks have been put in actual 
everyday operation. To get the full benefit of the new system it is 
desirable to carry as high a pressure as practicable on the trolley 
wire. It is apparent at once that the methods of installation which 
have become standard with the 500-volt system are inadequate for 
the new conditions. Several methods of supporting the high- 
pressure trolley wire have already been developed, and now the 
time has come to standardise the pressure and the location of the 
current conductor, as well as the method of current collection in 
order to provide for an interchange of equipment. It is the object 
of this Paper to present a brief record of what has already been 


accomplished in line construction, and to examine the requirements 
and difficulties of installation in order to obtain permanent insulation 
at reasonable cost, safety to the public and reliability in service. 

The author then briefly described the Valtellinat and Spinders- 
feld; Railways. 

Bloomington, Pontiac and Joliet Electric Railway. Figs. 1 05 — 
This line will be 90 miles long, connecting Bloomington and Joliet, 
Illinois. A section of the line was put in operation in February, 
1905. The trolley pressure is 8,800 volts, and the wires are held in 
place by catenary construetion. Owing to local conditions, such as 
turnouts, there are two No. 00 grooved trolleys over each track, each 


* Abstract of a Paper read before the American Institute of Electrical 


Engineers. 
+ The Electrician, Vol. LI., pp. 19 and 69v ol. LIV., pp. 636 and 803, 
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hung from a 0°875-in. galvanised-steel cable. The poles are so 
placed that eventually they will be in the centre between a double 
track. The brackets holdmg the catenary insulators are made of 


Washington fir, with a wooden brace underneath. The insulators 
are cemented on iron pins. 

Indianapolis and Cincinnati Traction Co.— This is a high-speed 
inter-urban line, 41 miles of which are practically finished. It was 
described in The Electrician, Vol. LIV., p. 787. 


Cotenery вреда fhe trolley са private right of wey. 


Fig. 3. 


Requirements of Installation —Bearing in mind the distinct 
5 of Pe various classes of roads the problem of line 
construction may be diseuseed under the following heads: — 1. 
Pressure and insulation; 2. Location of conductor; 8. Require- 
ments for safety and stability. 
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Fig. 4.—BnackkT CONSTRUCTION. 


Pressure and Insulation.—The single-phase lines now in operation 
in this country have 8,300. volt trolleys, and several lines under con- 
- struction have also decided to use this pressure. From present 
appearances, therefore, 8,800 volts is to be the standard for inter- 
urban lines. It would be well, however, to consider just at this 


Fic. 5.— DETAIL or STRAIN INSULATOR Support. 


time whether it would not be advisable to use a trolley pressure of 
6,000 volts. From an operating standpoint there seems to be no 
reason why this higher pressure is not just as practicable as a lower 
one; and to get the full benefit of all the advantages inherent with 
the high-tension system the higher pressure should be adopted. 


Even if a few of the first roads are built with a 8,800-volt trolley, 
there is no reason why, with the catenary suspension, the insula- 
tion provided should not be capable of standing a working test of 
6,000 volts, so that when the time comes to double the pressure the 
expense of the change will be a minimum. For steam railroad 
conditions, the larger amount of energy required indicates that a 
pressure of at least 15,000 volts will probably be desirable. Just 
where to strike a balance between the cost of copper and the cost of 
insulation for steam-road work is a problem which should be care- 
fully worked out; but there seems to be no reason at this time why 
pressures of over 10,000 volts should not be considered. 

The catenary form of suspension affords so convenient a method 
of insulation that it should become standard practice for inter-urban 
electric lines. When selecting an insulator for this construction, 
mechanical strength should be the first consideration, and a few 
cents more spent on the insulator will ensdre an abundance of 
insulating qualities. As far as insulation ts concerned, there is no 
reason why the catenary constructies could not be operated at more 
than than 80,000 volts, if desired. For pull-offs and cross suspen- 
sions to iron poles ial porcelain insulators are being designed 
and used with success. 

Loeation of Conductor and Collector Systems.—For moderate. 
speed roads the nagural tendency will be to have the trolley wire 
where it has proved to be so thoroughly satisfactory ; that is, over 
the centre of the track, and to continue to use the present trolley- 
harp and wheel. For speeds not exceeding 40 to 50 miles an hour 
at trolley pressures up to 3,800 volts, this arrangement will work 
satisfactorily. For high-speed electric lines there will be little objec- 
tion to the conductor wire remaining over the track, provided it is 
properly suspended ; but the danger of the ordinary trolley wheel 
jumping off the wire at high speeds will, no doubt, suggest the use 
of some form of collector other than the wheel. The bow, the 
roller and the shoe will each find advocates until more experience 
has been obtained and the results are reported and discuased. 
Special cases will arise, such as the installation of a high-pressure con- 
ductor wire over a road 1 equipped with a direct - current 
trolley, as was the case with the Ballston, N.Y., road. In such an 
event the catenary construction can be very nicely adapted to sus- 
pending the wire at the side of the track. This location could be 
advocated for an entirely new installation on the grounds of cheaper 
first cost and some additional safety in case the wire should break 
and fall, but both these arguments lack sufficient weight to establish 
the wire in the side position as standard tice. 

For steam-road conditions considerable objection may be found 
to locating the conductor wire over the centre of the track: the 
deterioration of the insulation, and the destruction of the wire and 
supporting cables by the gases of locomotives which may jointly 
occupy the tracks; the blocking of traffic when it is necessary. to 
repair a broken wire—all these are serious drawbacks to this location 
of the conductor for heavy railroad practice. 

The Huber* system appears to have been carefully worked out, 
and at the present time is the best suggestion for a solution of the 
line problems in connection with the alsctrification of steam roads. 
There is one serious objection to the arrangement, but this can be 
overcome. The contact wire carried from pole-top to pole-top is 
liable to break, and some form of support should be devised to pre- 
vent the broken ends falling to the ground. A double-catenary sus- 
pension system with one wire carried on an insulator at each end of 
& cross-arm attached to the pole, say a foot from the top, could be 
provided, and the contact wire could be supported from the apex of 
triangular supports attached to the two catenary wires. This method 
would offer advantages over any system of guard wires or cradles 
which might be devised to catch the broken wire, as it would require 
three wires to be broken before any part of the system could fall to 
the ground, 


: Frequent Supports.— Whatever method of construction is fol. 
lowed, every precaution should be adopted to-prevent accidents to 
the public or employés from the loose ends of a broken live wire. 
Suspensions or supports properly installed every 10 ft. to 15 ft. will 
lessen this danger. With bracket construction having poles about 
100 ft. apart, there will be no need of a double-catenary suspension 
for the wire which is to be used with an under-running collector. 
In such a case the double suspension would mean twice as many 
insulators as would be required with the single catenary, thus 
decreasing the insulation resistance and increasing the chances of 
trouble. With what is known as the tower method of construc- 
tion—using long spans—the double catenary, spreading at the 
points of insulated supports and converging together at the centre 
of the span, will be found desirable. The necessity of keeping the 
wire from swaying will justify the double catenary in this case, and 
the fact that the number of points of support is reduced by usin 
long spans will more than balance the use of two insulators at eac 
support. The frequent clips holding the contact wire are not only 
advantageous from the standpoint of additional safety, but they 
contribute to the permanency of the construction by keeping the 
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* The Electrician, Vol. LILI., p. 232, 


a contact wire at the side of the track appears 
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wire almost perfectly horizontal at all temperatures, and thus avoid 
ing the bending of the wire up and down at the support points 
every time the collector passes. The only disadvantage to clips 
holding the wire every few feet is the tendency for the trolley wheel 
to spark at these points. Thisis not a serious objection if a collector 
similar to the bow device is used, in which case there will be no 
interference between the collector surface and the mechanical clips. 


Protection from Sleet. —In a hard sleet storm every attachment 
connected to the wire will naturally be the cause of additional 
trouble. The arcs due to a coating of ice between the wire and the 
collector will be much more vicious at 6,000 to 15,000 volts than at 
500 volts, but there is no occasion to become alarmed at the possible 
danger from this source. In this country one of the high-pressure 
lines using a trolley wheel on a 3,800-volt wire has already passed 
through & hard siege of sleet, and, though the sparking was spec- 
tacular, very little damage was done. The frequent trolley sup 
ports, however, added considerably to the sparking. Greased 
trolley wires are sometimes used to prevent the trouble caused by 
sleet ; it is well known that the grease finish of an aluminium wire 
prevents the collection of sleet upon the wire, and it may be possible 
that a coating of grease on the high-pressure conductor wire would 
entirely obviate this trouble. It is evident that with a collector 
taking the current by means of a contact made on the top of the 
wire, as in the Huber system, the trouble from sleet would be a 
minimam. In those kinds of sleet storms in which icicles are 
formed and hang from the wire a top-bearing collector would have 
every advantage, but when the sleet freezes equally all round the 
wire the lighter pressure of the top-bearing contact might put the 
Huber collector at a disadvantage. 


Transmission Lines.—The transmission lines from the power 
plant to the sub-stations will be at a higher pressure than the trolley 
pressure, and will, therefore, require careful treatment. For a road 
which is to built economically a single set of transmission wires 
serving all of the static transformer stations in parallel will be suffi- 
cient. These transmission wires will ordinarily be carried on the 
ав of the same poles which support the trolley bracket. The next 
refinement would be to have a separate set of transmission lines 
from the power house to each sub-station, making it possible to put 
the overload protective devices on the central-station switchboard, 
Hand thus eliminate the sub-station attendance. With this multi- 
. plicity of wires and consequent higher first cost adopted, 1t is but 
one step farther to separate entirely the two systems and to instal 
two pole lines on the same right of way ; where the electric road is 
of the high-speed class this should be done. To be consistent, how- 
ever, in insuring safety to the public, it would be well to advocate 
as standard practice the plan of carrying the high-pressure trans- 
mission lines entirely around small towns and cities instead of 
through them. If the transmission lines are too dangerous to be 
carried on the railroad company’s trolley poles, then 
there is more danger in carrying them along the 
streets and over the network of telephone wires 
inside the corporate limits. The problem of the 
proper regulation for this situation is one that will 
shortly have to be faced. 


General Conclusions.—(1) There are no reasons 
why the standard pressures of the conductor wire 
for inter-urban electric lines should not be at least 
6,000 volts; this is suggested as a standard in order 
to provide for interchange of equipment. (2) For 
the electrification of steam roads a pressure of about 
15,000 volts on the conductor wire is desirable. 
(3) For electric inter-urban lines, the present ten- 
dency is toward the catenary form of suspen- 
sion, with the trolley over the centre of the 
track. A connection should be made about every 
10 ft., between the steel catenary wire and the 
trolley wire. (4) For steam railroad conditions 


to offer the greatest advantages. Some form 
of construction should be adopted, however, to 
prevent the falling of the conductor in case it 
should break. (5) A successful bow collector for 
inter-urban work and a contact arm for steam- 
road installations similar to that in use by the 
Huber system would allow the location of the contact wire to 
be standarised. (6) A trolley wire 20 ft. above the centre of the 
truck is suggested for inter-urban roads. For steam-road electrifica- 
tion the height of the contact wire at the side of the track could be 
made standard at 16 ft. 


Mr. Varney's and Mr. Damon’s Papers were discussed together: 
Mr. F. N. WATERMAN, in opening the discussion, gave some parti- 
culars of European alternating-current practice, dwelling especially on 
the valuable pioneer work done by the Ganz Company and the excellent 
results obtained on the Valtellina Railway. 
_Mr. TOWNLEY pointed out that the departures from the original 
lines of overhead work described were large and important, and thought 
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it necessary to exercise a high degree of caution in recommending ex- 
tremely high voltages right away. He thought tbat standardisation in 
pressure or location of the wire would be quite premature until more 
evidence of satisfactory operation was available. Some European contaot 
| devices had failed to work well in the United States. He thought that 
difficulties of insulation might make a lower voltage than 15,000 cheaper. 

Mr. ARMSTRONG thought 3,000 volts quite high enough for the 
trolley potential, which should be kept as low as consistent with the 
needs of the work. As with 3,000 volts it was possible to work cars of 
40 to 50 tons on & 30-minute headway with sub-stations 20 miles apart, 
he thought that pressure would meet most cases. The position of con- 
ductor could not yet be standardised. There were obvious advantages in 
both the side and central positions, between which only experience could 
decide. He hoped that future Papers would give rome results of 
experience. 

Mr. BABCOCK (of the Southern Pacific Railroad) laid stress on the 
extreme conservatism of steam railway men. The question of line insu- 
lation and protection was a vital one, especially on the Pacific coast, 
where fogs were frequent, and he was eceptical as to the advantages of 
operating above 3,000 or 6,000 volts considering the leakage and other 
difficulties. Regarding the location of the trolley wire, great difficulties 
would be found in aiming at proper clearanc:s through tunnels, snow 
sheds, bridges, &2. 

Prof. SHELDON read a long letter from Mr. Mailloux who said that 
what he had seen in Europe, especially on the Spindlersfeld line, made 
him a firm believer in high-tension railways. He favoured 6,000 volts for 
inter-urbaa roads and thought 15,000 volts desirable for steam roads. In 
Europe the projected single-phase lines would be restricted to 2,400 volts. 
He thought the double catenary construction cost more than its advan- 
tages were worth. Current collection from above, as on the Huber system, 
was better than from below. 

Mr. VARNEY, in reply, said tbat the leakage mentioned occurred when 
the line was covered with wet snow ; when comparatively clear from snow, 
but still coated with smoke, the leakage could hardly be detected 

Prof. SEVER re'erred to the suggestions made in Mr. Damon’s Paper 
as to standard heights of side anu centre trolley wires and supported Mr. 
Babcock’s remarks as the rigour with which railway men guarded their 
standard heights. He thought the suggestions made would hardly obtain 
their approval. Trolley wires at 15,000 volts running under bridges and 
other accessible places with small clearance would prove very dangerous, 
particularly to the inquisitive small boy, and fire hazards in populated 


. centres would have to be considered. 


A NEW DRUM CARRIAGE. 


Messrs. W. T. Glover & Co. are manufacturing a new carriage for 
cable drums, and have devised an extremely ingenious and practical 
arrangement which should lessen materially the labour of loading 


Fic. 1.—DaRnv» CARRIAGE AND CABLE DRUM BEFOKE JL0AvING. 


| and unloading. The system on which it works is clearly seen from 
the illustrations. To load the drum on the carriage, it is only neces- 
sary to back the latter on to the drum, and to pass the bar through 
the hole of the drum, passing it through the spiral scroll at each end 
at the point which happens to come opposite to the hole. The 
horse is then started, and, as the spiral scrolls turn with the wheels, 
the drum is gradually lifted to its proper position central with 
regard to wheels. | | 
Unloading is accomplished by reversing the process, that is to 
say, by backing the horse, and bushes of the design sketched in 
Fig. 8 are employed to prevent the drum from being lowered in the 
event of the horse being backed during the journey. The bushes 
are seen on the ground in Fig. 2. 


The scroll being fixed to the wheel revolves with it, and is con- 
nected to the shaft 
which are seen in 
for the wheel. 


ortion of the carriage by the four knife-edges, 
igs. 1 and 2. These take the place of bearings 


Ета. 2.— PASSING THE Ban THROUGH THE SCROLL OF THE CARRIAGE AND THE CaBLE DRUM. 


The makers inform us that, with this carriage, one man can do 
all that is necessary to load or unload the heaviest drum. They 
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Fio. 3.—Sxercn or Bvsit. 


add that, in practice, the design shown in the illustrations has 
proved heavier than necessary, and that they are making a lighter 
type for ordinary work. 


AN IMPROVED OVERHEAD CROSSING. 


Crossings and frogs are a necessary evil on overhead tramway 
work, and the erratic behaviour of the trolley at these points is often 
the principal cause of trouble. The smaller the angle of the crossing 
the greater is the liability of the trolley to take the wrong wire. If, 
combined with a narrow angle crossing the trolley wire, there is a 
side-running one together with a certain amount of overhang on thie 
trolley wire, this trouble is still further intensified. Whena trolley 
is advancing through a crossing on to a trailing frog, there is con- 
siderably more liability of damage to the overhead gear than when 
it is travelling in the reverse direction. Should the trolley take the 
wrong wire under these conditions, the mechanical frog that it would 
meet on this wire presents a most effective trap, and serious damage 
to the trolley head and overhead gear frequently ensues. 

On the Burton-on-Trent Corporation tramways narrow angle 
crossings of about 16deg. are used with а certain amount of over- 
hang on the trolley due to the cars not running centrally with the 
trolley wire round the junctions. Damage to trolleys and overhead 
gear has been of frequent occurrence, and after numerous experi- 
ments to better matters, an improved design of crossing was brought 
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out by the general manager, Mr. P. J. Pringle, and it has been the 
means of reducing the troubles to a negligibleamount. The crossing 
is shown herewith ; in designing it an attempt has been made to get 
in practice a continuous through rail without any complicated gear or 
mechanism. If we presume a trolley wheel passing 
from “А” to B' there is always a possibility of its 
fouling the point “C” of the centre diamond and 
being thrown off the crossing. That part of the cros- 
sing marked “ D ” acts as a guard rail and prevents 
this occurrence and practically gives the equiva- 
lent of & continuous rail to the passage of the 


NEW OVERHEAD CROSSING. 


trolley wheel at this point. On the trolley wheel 
advancing still further, the hard phosphor-bronze 
spring piece E” is quite lightly sprung to one 
side, and then the flange of the trolley wheel meets 
the phosphor bronze spring-piece F,” which 
guards it from any possibility of taking the wrong 
wire. On the trolley advancing from G to H 
the same actions take place. | 

If a trolley head is taken in one's hand and applied 
to this crossing, no amount of side pressure or speed 
in passing across will permit of the trolley taking the wrong rail 
or being thrown ofl. All the crossings on the Burton-on-Trent Cor- 
poration tramways have been equipped with this pattern for the last 
six or eight months, and it has proved most effective. The spring- 
pieces are made of a good length—about 7in.—and are therefore 
quite flexible, so that the amount of wear on these due to the trolley 
wheel springing them open is exceedingly small, and they will have 
a considerable life. The replacement of them when necessary is 
arranged so as to be quite a simple matter. We understand that the 
British Insulated and Helsby Cables Co. have taken up the manu- 
facture of this crossing. ' 


ELEOTRICALLY-DRIVEN HIGH-PRESSURE 
TURBINE PUMPS. 


The Lewis Merthyr Consolidated Collieries in South Wales were 
among the first to adopt electrical working. Recently, when the 
question of high-lift pumping came to the fore, they decided to keep 
in line with the latest practice and to instal an electrically-driven 


ELECTRICALLY DRIVEN Pumps. 


turbine and auxiliary centrifugal pump at their Codcae pit, Hafod, 
near Pontypridd, these taking the place of a steam-driven pump. The 
order for the work was given to the British Westinghouse Co. 

The steam pump, which, by the way, is kept as a stand-by, is of 
a high-class type with differential valve gear and a condenser, and 
with steam and water cylinders 28 in. and 93 in. diameter respec- 
tively, the latter having a 4ft. stroke. The full-speed duty is 
25,000 gallons per hour against a head of 350 ft. Steam is brought 
down the shaft from the boilers on the surface, this entailing the 
usual wasteful condensation in the pipes, and occasioning the 
greatest inconvenience should a joint break. The steam pump 
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occupies an area of 258 sq. ft. (89 ft. x 6 ft. 6 in.) In the accompanyin 
illustration are shown the new turbine pump and the small centrifugal 
pump, these being fixed in a heading close to the steam pump. They 
are driven by three-phase current taken from the mains of the South 
Wales Electrical Power Distribution Co.,the current being transformed 
from 11,000 to 450 volts at a sub-station on the colliery premises. A 
three-core armoured cable leads the low-pressure current down the 
shaft to a dividing box and switchboard fitted with an oil-break 
circuit-breaker, fuses and indicating instruments. From this board 
the current passes to the oil-immersed auto-starters of the motors. 
The larger pump is of the Worthington four-stage turbine pattern, 
while the smaller is a 4 in. centrifugal pump of the same make, and 
both are directly driven by Westinghouse type C.B.” three-phase 
induction motors, the larger of these being of 60 H. v. The function 
of the smaller pump is to supply an overhead tank for feeding the 
suction of the larger pump, the supply being drawn from the various 
mine pumps. 

It has already been mentioned that the old steam pump occupies 
a ground area of 258 sq. ft., and it is important to note that this area 
is 104 times that required by the turbine pump (8 ft. x 8 ft.) and 74 
times that required by both electric pumps, the area covered by the 
centrifugal pump being 5 ft. 6 in. x 4ft. 3in. The electrically-driven 
pumps possess & combined efficiency of nearly 70 per cent. when 
delivering 350 gallons per minute against a head of 342ft. The 
type of motor illustrated is eminently suitable for driving both 
turbine and centrifugal pumps, in collieries as well as elsewhere, 
there being no brushes or other rubbing contacts. The starting 
switches are wholly immersed in oil and are fitted with gastight 
covers, so that they are perfectly safe for mine use. The attention 
required is practically nil, as the bearings, both of the motor and 
pump, are self-oiling; after they have been started the machines 
may be left entirely to themselves. 


ELECTRIC LOCOMOTIVES FOR THE UNDERGROUND 
RAILWAY. 


The first of 10 50-ton electric locomotives has just been supplied 
to the Metropolitan Railway by the British Westinghouse Company. 
These locomotives will be used for hauling the main line trains 
between Harrow and Baker-street, the steam locomotives which 


work from Aylesbury, &c., being taken off at the former point and tween the two resonant systems. 
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WIRELESS TELEGRAPHY MEASUREMENTS.* 


BY W. DUDDELL AND J. E. TAYLOR. 


Object of Tests.—In spite of the very large amount of matter 
that has been published on the subject of wireless telegraphy, there 
are very little quantitative data available. The object of the present 
tests was to measure the R.M.S. value of the current in the receiv- 
ing air wire and to determine as far as possible how this current 
depends on the arrangement of the transmitting and receiving 
apparatus and the distance between them. The following prelimi- 
nary tests were officially carried out by the authors for the Postal 
Telegraph Department, at the instance and under the control of the 
engineer-in-chief, Mr. J. Gavey, C.B., in Bushey Park, in June, 
1904. The tests were made between a transmitting station which 
could be easily and quickly moved to any part of Bushey Park as 
required, and a receiving station which was set up in a fixed posi- 
tion for about one-half of the tests, and was then taken down and 
re-set up in a fresh position and many of the former tests repeated. 


The Movable Transmitter.—All the transmitting apparatus was 
fitted up inside a large Post Office temporary telegraph van, behind 
the driver's seat of which a bamboo mast was fixed. The vertical 
wire, a 7/22 G.P. (cable core), was suspended from a spar on this 
mast, and could be raised or lowered as required. The earth con- 
nection was made to the centre of a piece of galvanised-iron wire 
netting, 76 ft. long and 8 ft. 10 in. wide, fixed flat on the top of the 
grass alongside of the van. | | 

In all the experiments given in this Paper, the vertical wire was 
directly connected to the closed oscillating circuit, as shown in the 
diagram of connections (Fig. 1). The method of operation 1s based 
on the excitation of oscillations in the antenna by directly connect- 
ing it to a closed oscillating circuit, some other point of which is 
connected to earth. There are thus two distinct resonant systems, 
one a closed circuit consisting of a condenser and inductance spiral, 
L, and the other the antenna, inductance spirals, H and L, and the 
wire-netting or surface of the ground. When made to have the 
same period of electric vibration, oscillations are communicated to 
the antenna. Adjustment for this purpose was made by altering 
the self-induction Н until the current in the air wire was а шахі: 
mum, as indicated on the thermal ammeter A. A well-defined 


maximum was readily obtained in this way, thoygh sharper tuning 


| 
D 


could have been reached by reducing the arpount of coupling be- 
It was found, under the con- 


——— 


put on for the return journey. The trains used on this portion of 
the line are 120 tons in weight, and the new locomotives will propel 
them at а speed of 36 miles an hour. 

The same locomotives will be used on the Metropolitan half of 
the Inner Circle for goods traffic and for hauling the steam trains 
of other companies possessed of running powers over it. Trains 
will be picked up by the electric locomotives at Edgware-road, the 
steam locomotives coming on again at the point where the train 
leaves the circle. 

Four motors of 300 н.р. each will be fitted to each electric loco- 
motive ; and owingtothe terminus facilities being somewhat restricted 
it has been necessary to use motors of a smaller size than usual, 
equipped with forced ventilation, so as to keep down the length of 
the locomotives to convenient limits for handling at the termini. 


FOR THE METBoPoLITAN RAILWAY. 


тыр, mw ` 


ditions of working, that there corresponded to each combination or 
self-induction and capacity a spark length which gave the required 
current in the transmitter air wire. The frequency of the oscilla- 
tions was altered when required by changing the size and number 
of the jars used, and the vertical wire was always tuned to sult the 
oscillating circuit by altering the number of the turns of the self- 
induction H in series with it. This adjustment was made by ob- 
serving the current by the Duddell thermo-ammeter A and adjusting 
the number of the turns of the self. induction till this current was a 
maximum. The self-induction H consisted of 71 turns, made by 
winding two No. 16 tinned-copper wires side by side, touching one 
another in a shallow screw thread on a wooden cylinder, 4in. 


— — — — 


— — — — — — —— — 


* Paper read at the Institution of Electrical Engineers, May 25. 
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diameter and 18 in. long. The jar or jars F were charged by an | taken for each experiment. In most of the tests the height of the 
induction coil, I, 8 two choking coils, intended to protect the top of the vertical transmitting wire from the ground was 42 ft., the 
induction coil from the oscillatory currents. The induction coil (a length of the wire from the top to the terminal of the self-induction 
80 cm.-spark-size instrument) was supplied by 15 accumulators, a | 


resistance being used in series with the coil. Two different inter- | and about 4 ft. 6 in. of wire was used in making the connections 


Ebonite tube 
in end of Van 


rupters were used: (1) a mercury turbine interrupter, (2) a Grisson 
interrupter.* The mercury turbine interrupter was driven in all 
the tests at a speed of 1,070 revs. per min., giving 17:9 trains of 
oscillations per second; and the latter was run at 1,500 revs. per 
min., giving about 100 trains of oscillations per second. 


| being 48 fl. 6 in. The length of the earth connection was 28 ft. 4 in., 


between the self-induction, spark-gap, jars, and ammeter inside 
the van. 


Wave Lengths Used.—Three different wave lengths were used in 
the tests, obtained by altering the capacity in the oscillating circuit, 
and tuning the vertical wire to suit. In each case the self. induction 
L in the oscillating circuit, which consisted of two turns of stranded 
conductor wound on a wood core 197 mm. diameter, 7mm. pitch, 
was kept the same. The stranded conductor consisted of 19 No. 22 
copper wires, each separately silk covered. 


Wave No. 1: The capacity F consisted of one 4-pint jar half 
covered with tinfoil, Wave length about 875 ft.“ With this wave 
length and the vertical wire 42ft. high, the following data were 
always worked to unless stated to the contrary :— 
i Spark length 5:29 mm. 
Current in vertical wire about 0:86 ampere with mercury 
' rupter. 
| umber of turns of self-induction in series with vertical wire, 19, 
Wave No. 2: The capacity F consisted of one 4-pint jar com- 
pletely covered with tinfoil. Wave length about 400 ft. ith 42 ft. 
vertical wire, unless stated to the contrary, the other data are :— 
Spark length 7:08 mm. 
Current in vertical wire about 0°50 ampere with mercury inter- 
rupter. 


inter- 
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Reproduced from the Ordnance Survey Map with the sanction оў the Controller of Н.М. Stationery Office. 


Signals lasting 80 seconds with an equal time interval between 
them were regularly sent from the transmitter, and during each 
signal an observation of the current in the vertical receiving wire 
was made. In general from eight to 12 such observations were 


The Grisson interrupter is used with a ial induction ooil or trans- 
former having a connection made to the middle point of the primary, so 
that a current flowing in at this point and dividing equally between the 
two halves produces no magnetic field. This point is connected to one 
pole of the battery, the other two terminals being connected alternately 
with the other pole of the battery by means of a revolving commutator. 
The following series of actions taker place: 

1. Current through first half of primary, magnetising core. 

2. n both halves, no magnetisation. 

8. second half of primary. core oppositely magnetised. 

4 both halves, no magnetisation. 


In aotion it is 5 to regulate the speed of the commutator so as 
to produce a resonance between the secondary circuit and the rate of 
reversal in the primary. 


Number of turns of self-induction in series with vertical wire, 18. 

Wave No. 8: The capacity F consisted of two 4-pint jars com- 
pletely covered with tinfoil used in parallel. 

Wave length about 500 ft. 

With 42 ft. vertical wire, unless stated to the contrary, the other 
data are :— 

Spark length 4:55 mm. 

Current in vertical wire about 0°50 ampere with mercury inter- 
rupter. 

Current in vertical wire about 0°70 ampere with Grisson interrupter. 

Number of turns of self-induction in series with vertical wire, 40. 


The Receiver.—'The receiver was first set up in a paddock at the 


point marked A on the accompanying map (Fig. 2). The vertical 
wire was suspended from a spar fixed to the top of a terminal pole 


belonging to the telephone system; the overhead telephone wires 


* For basis on which these wave lengths were computed see section on 
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ended at this pole and were taken down the side of the pole and 
under the park in a cable. The terminal pole was stayed with stout, 
stranded iron wire. To make certain what effect these telephone 
wires and stays were having on the results the receiver was moved 
to point B on the map (Fig. 2), near the fish-ponds. In this position 
the vertical wire was hung from a light bamboo tied to the top of an 
L.C.C. fire-escape. The receiving instruments were, in each case, 
set up inside a small wooden contractor’s office. The vertical air 
wire, @ 7/22 G.P. (cable core), was connected to a variable self-in- 
duction the same size as that used in the transmitter circuit (H, 
Fig. 1), and the other end of this self-induction was connected to 
earth thrqugh a Duddell thermogalvanometer*, which was used to 
measure the received current. The earth connection was made to 
the centre of a piece of wire netting 77 ft. long by 3 ft. 10 in. wide. 
The vertical height of the air wire from the ground was in most of 
the tests 56 ft., the total length of wire from the top to the terminal 
of the self-induction being 65 ft., and the length of the earth con- 
nection 19 ft. 8in. The receiving circuit was tuned by altering the 
number of turns in the self-induction until the current as shown by 
the thermogalvanometer was a maximum. Observations were 
gener&lly nvade both with the circuit tuned as above and also with the 
air wire connected direct to earth through the thermogalvanometer 
without any self-induction in series; this arrangement will be called 
"uhtuned." — "' 

In the thermogalvariometer the current to be measured flows 
through a fine resistance about 8 mm. long, and the heat given out 
by it falls on a small thermo-junction fixed to the moving part of 
the instrument. The sensibility can be altered either by varying the 
resistance of the heater, or by altering the distance between the 
heater and the thermo-junction. The resistance of the heaters used 
was about 100 ohms, and the sensibility was adjusted by changing 
the distance between the heater and the thermo-junction, so that, 
throughout each series of tests, both the resistance and the lengths 
of wire used in the measuring circuit remained constant. 


HEIGHT OF TRANSMITTING AIR WIRE VARIED. 


Results.—Three different lengths of wire were used so ав to make 
the vertical height of the transmitting air wire 21 ft., 81:5 ft. and 
42ft. The arrangement of the closed oscillating circuit, and conse- 
quently its own frequency of oscillation, was not altered : the air 
wire being re-tuned to the same frequency as the oscillating circuit 
by altering the number of turns of the self-induction in series with 
it. Whenthe height of the air wire is inereased, we may keep the 
power m to the coil and the length of the spark-gap con- 
stant, in which case the current in the air wire will also increase, 
though not in the same proportion ; or we can keep this current con- 
stant by altering the spark-gap and the power supplied to the coil. 
Both these arrangements were tested. The results are given in 
Table I. The tests were repeated with two different wave lengths. 
Of course during the tests the arrangements at the receiver end were 
kept constant. | 

Taking first the figures for the receiver tuned to the same fre- 
quency as the transmitter, and the current in the transmitter air 
wire kept approximately constant, it is seen that the received cur- 
rent is very closely proportioned to the height of the transmitter air 
wire. In the results, where both the height and the current in 
the transmitter air wire varied (spark length constant), the received 
current is nearly proportional to the product of the height into the 
current in the transmitter. So that, calling the vertical height of 
the transmitter air wire Л and the current flowing into it A, we may 
write the received current, in micro-amperes, khA where * is a con- 
stant which has the value 16:6 for wave No 1 and 20 for wave 
No. 2, h being in feet and A in amperes. Using these two constants, 
& column of calculated currents has been worked out for comparison 
with the observed values. 

Turning next to the results with the plain air wire receiver 
untuned), it is not possible to find values for the constant k which 
which will fit the results at all satisfactorily. The nearest values 
are k=5'3 for wave No. 3 and 167 for wave No. 1. 

These observations require to be extended on a larger scale before 
it can be said what the exact relation 1s between the height of the 
transmitting antenna and the current in the receiving air wire, 
though it appears to tend towards a simple ratio. 

The effect of varying the height of the receiver air wire is con 
sidered later. 


ARRANGEMENT OF TRANSMITTER AIR WIRE VARIED. 


The results obtained are given in Table II. The main point to be 
noted is, that taking a constant length of transmitter air wire and 
reducing its vertical height to one-half, by rolling up half of it at the 
top, or by carrying it out horizontally for half its length and then 
fixing the remainder vertical, or by forming a vertical loop, the cur- 
rent in the receiving air wire is reduced to approximately one-half 
the value it has for the whole transmitter wire vertical. So that 
reducing the vertical height by any of these methods has the same 


Philosophical Magazine, July, 1904 ; The Electrician, Vol. LIII. p. 190. 
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Table I.—Height of Transmitting Air Wire varied. 


Receiver in paddock, distance 1,588 ft.; height of receiver air wire, 56 ft. 
Mercury interrupter. 


| | | г 
Ve rtical Tomeo са o Receiver. Е 
height duction Spark- trans- Tuned. | Air wire only. 

of trans- jn series” y, mit- |- beri „555 

miter with 180810. ting (Cur. ob- Caleulated Cur. ob- Cal. cur. 

"e trans- air served. current served. if k=5'3. 

wire. mitter Milli. wire. | Micro- | if x= 16:6. | Micro-, Micro- 
Feet. air wire. metres Amps. amps. |Micro-amps| amps. amps. 
{£ 910! 66 521 0351 1210 | 1220 | 385 | 391 
5 815, 52 586 0:355. 1885 | 1855 60-0 ! 593 
2 2 490 40 3:8 0352 2460 | 2460 81:5 , 785 
95 210 66 348 02860 1000 | 2995 | 305 , 318 
= 31.5 52 3-48 0334 1745 | 1745 550 , 557 
$i 42 0 43 3-48 0:359 2505 | 7500 82:5 | 19:9 
6 Е - T S k=20 . k= 167 

— 9210 26 10:04 0352; 1400 | 1475 | 1090 123 0 
gH 316 18 8:26 | 0-351, 2230 | 2216 1830 | 185:0 
д 420 | 19 6:35 0360 3150 | 8025 |2725 ! 2520 
PIS 210 26 5:39 | 0-305! 1260 | 1280 | 103-0 | 107 0 
E 31-5 18 539 0339 2130 | 213-5 | 1820 | 1780 
| 42:0 12 5:89 308-0 | 2980 | 2705 | 248:5 


0:355 


Table II.—4rrangement of Transmitter Air Wire varied. 


Receiver in paddock, distance 1,588 ft.; height of receiver air wire, 56 fl.; 
Spark-gap, 4:55 mm. Mercury interrupter. Wave No. 3 (500 ft.). 


| Current Cur. in receiver. 
Шш. оставаа 
Arrangement of trans- Air wire 
transmitter air wire. mitter Toned: only. 
air wire. Micro- | Micro- 
| Amps. | amps. | amps. 
Straight transmitter air wire; vertical height 
from ground, 42 fftt““n ... 0 481 315 106 
L Shaped air wire, same total length, vertical | 
height, 31:5 ft... — .. | 0485 208 ! 69 
Same vertical height, 21ft. ................ 0:478 159 51 
[" Shaped air wire; vertical height horizon- | 
tal part, 22 ft. ; length horizontal part, 20 ft. | | | 
Horizontal part pointing towards receiving 
station and on same side of van as netting.. | 0:50 233 73 
Same, but horizontal part on opposite side of 
van to netting ................ Pu ar 0:466 224 72 
Same, but horizontal part at right angles to | 
line of transmission .................... 0:457 22) 13 
Half air wire rolled up at top; vertical | | 
height, 21 fflMMM ...... 441 158 48 
0:455 | 148 47 


Loop air wire [ vertical height, 22ft....... 


Table III.—Earth Connections Varied. 


Receiver in paddock, distance 428 fl.; height of receiver air wire, 56 ft; 
height of transmitter air wire, 42 ft.; spark-gap, 4:55 mm. Grisson 
interrupter. Wave No. 3 (500 fl.). 


Current in| Current in 
transmitter | receiver air 


air wire. |wire. Tuned. 
RECEIVER EARTH ALTERED. Amps Micro-amps. 
(Transmitter netting all flat on earth.) | 
Wire netting earth; 77ft. of netting flat on earth 0:696 | 2,042 
Earthed to outer of cable .............. 0:696 | 1,246 
Earthed to stay on terminal pole ............ 0:696 1,346 
of wire netting rolled up from one end...... 0:698 | 1,968 
i of netting - 5 each end 0:696 ; 2,016 
4 of netting 15 - one end. THE 0702 | 1.797 
4 of netting - 5 each end—i.e., | : 
all rolled up but resting on the earth . T2 0:696 1,530 
1 of netting rolled up from end and { of netting 
rolled up from the other.. 0:700 2,026 
TRANSMITTER EARTH ALTERED, 
(Receiver netting all flat on earth.) 
Jof netting rolled up from one end .. 0-611 2,031 
4 of netting rolled up from each end—i.e., all, > 
rolled up but resting on the earth..... —— 0:392 1,129 


effect as cutting off the wire from the top as found in last section. 
Taking the air wire having a vertical height of 21 ft., we have found 
that if an additional 21ft. be added to the top so as to make the 
vertical height 42 ft., the received current is doubled; if, however 
the extra 21 ft. be added horizontally to the top, 80 as not to increase 
the vertical height, the received current is still increased by 50 per 
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¢ent. Thus, an air wire 21 ft. high with 20 ft. of wire connected to 
it in a horizontal position at the top produced more current in the 
receiver than an air wire 81 ft. 6 in. high. 


EARTH CONNECTIONS VARIED. 


In all the tests given in this report, except those detailed in this 
gection, the earth connection at each station consisted of about 76 ft. 
of wire netting flat on the grass. The tests given in Table IIT. show 


that only the centre part of the netting near where the earth wire | 


was fixed to it was effective, the two extreme ends of the netting 
appear to make no appreciable effect on the result. This seems to 
indicate that it would be better to use & circular piece of netting 
for the earth with the wire connected to the centre, rather than a 
long strip, as was used in these experiments. 

An attempt was made to obtain a better earth by connecting the 
earth wire to the lead sheathing of the telephone cable, which is 
under the park, but the received current with this connection was 
only about 60 per cent. of that obtained with the netting earth. 
This telephone cable is armoured and laid direct in the earth. An 
earth was also made on the iron stav of the terminal pole, and a 
slightly better result obtained than with the connection to the lead 
sheath of the cable. The question of the earth connection for wire- 
less telegraphy is a most important one, and requires very thorough 
investigation. 

It was several times noticed that the current into the transmitter 
air wire was slightly diminished at the commencement of a shower 
of rain. Thus, after the weather had been dry for about a week, u 
heavy rain storm reduced the current by about 2 per cent. This 
appeared to be due to altering the conditions of the earth rather 
than to any effect on the air wire. Re- tuning did not reproduce the 
origina] current, 

(To be continued.) 


ELECTRICALLY-DRIYEN SEWAGE PUMPS. 


An installation of motor-driven centrifugal pumps has recently 
been supplied by Messrs. W. H. Allen, Son & Co., of Queen's Engi- 
neering Works, Bedford, to the Canterbury Corporation for servico 
on their sewage disposal works. The complete contract includes 
four motor-driven sewage pumps of Messrs. Allens’ ** Conqueror " 
type, having suction and discharge branches of 10 in. diameter, each 
pump being capable of delivering 100,000 gallons of sewage per hour 
against a head of 20 ft. when running at a speed of 525 revs. per min., 
and taking approximately 20 n.u.r. 

In addition to these four pumps, Messrs. Allen have also installed 
two storm water motor-driven centrifugal pumps, each having 
suction and discharge branches of 14 in. diameter, and each capable 
of gui 200,000 gallons of water per hour against a maximum 
head of 20 ft. when running at a speed of 425 revs. per min. and 
taking approximately 87 ;. n. . The centrifugal pumps are of Messrs. 
Allen’s standard pattern, the casings being cast in two halves, and 
bolted together along a horizontal diameter. Cast-iron is also used 
for the impellers, which are securely keyed to а steel spindle. The 
bearings are of cast-iron lined with white metal, and lubrication is 
effected by ** Stauffer" spring grease cups. In each case the motor 
is mounted on the same baseplate as the centrifugal pump. They 
are of the company's standard four-pole shunt-wound type, designed 
for the speeds named when supplied with continuous current at about 
450 volts. The field magnets are cast from high permeability steel, 
with four poles of the same material bolted to the inner periphery 
on faces which are accurately bored to receive them. Laminated 
steel pole shoes are screwed to the pole face, and retain in position 
the field coils, which can be easily removed for inspection. "The 
armatures ure of the slotted barrel wound type, and are provided 
with the usual ventilating ducts. The cominutators are built of 
hard-drawn copper bars of specially deep section insulated with 
micanite sheets and securely clamped in position. Standard 
pedestals provided with self.oiling bearings, carry the armature 
shaft, the brush arms being carried from the outer bearing, 
and are fitted with hand-worm gear for adjusting the angular 
position of the brushes. The pumps are provided with the usual 
suction foot valves, delivery valves, charging valve and water 
gauges to show the height of water in the pump when charging. 
Each motor is provided with a separate switch panel mounted 
on the wall, each panel consisting of a patent starter, with no- 
voltage and overload automatic releases, and independent shunt 
regulator interlocked with the starting switch in such a manner that 
the field resistance is all cut out at starting. Also each switch panel 
is provided with a suitable ammeter, a double-pole switch and two 
lamp brackets, the lamps being coupled across the terminals of the 
double-pole switch in such a manner that they are lighted only when 
the switch is closed. A main fuse-board has also been installed, and 
consists of three panels of oiled slate, separated by insulating fillets. 
These panels are provided with the necessary bus bars, fuses and 
terminals, 


— а 


Tramways. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 


The report of the Council was presented at the 33rd &nuual general 
meeting held last Friday. The following tabular statement shows the 
growth of the Institution since the end of last session : — 


— 1904. | 1905. 
Honorary members.......... 6 | 6 
Members 965 990 
Associate members 1,435 1,593 
Associates 1.761 1.635 
Students 5 1,107 | 1,322 
Foreign members...... РЕ 136 | 131 
ТОРА coo ehh et 5,410 | 5,677 (approx.) 


The President explained that the decrease in the number of associates 


. was due to the Standing Orders passed by the council to the effect that 


no candidate should in future be elected or transferred to the class of 
associates who was eligible for election or transfer to the class of mem- 
bers, associate members or students. Students or candidates profes- 
sionally engaged as electrical engineers could, therefore, no longer join 
the class of associates, which, in accordance with the terms of Art. 15 
of the articles of association, was reserved for persons who were 80 asso- 
ciated with the application of electricity that the Council considered their 
admission as associates would conduce to the interests of the Institution. 

In the past session the Council have elected as honorary member of the 
Institution Prof. Elihu Thomson, Past-President of the American Insti- 
tute of Electrical Engineers. Prof. Thomson filled the office of President of 
the International Electrical Congress held at St. Louis in September, 1904. 

During the past year the Institution has suffered exceptionally heavy 
losses by the death of several well-known members, The following are 
the names of the deceased membera :— 


Honorary Member: Major.Gen. С. E. Webber, С.В. (Past.-President). 
Members : John Bailey, C. H. Gerhardi, C. Goldstone, R. Н. Housman, 
J. G. Morrison, L. H. K. Stotherd, C. J. Sutherland, E. Talbot, E. T. 
Truman, J. B. Verity, T. J. Wilmot. Associate Members: F. C. Briggs, 
A. С. Ford, C. A. Gawthorp, Н. Н. E. Heath, J. M. Irvine, W. Н. Smith, 
R. O. Wright. .fssociates : W. R.C. Barrington, H. Lindon, J. А. Pegys, 
S. Sherley-Price, L. Stockdale, A. H. H. Trott, Col. H. Watkin, R.A. A 
handsome medallion portrait of the late Major.Gen. C. E. Webber, carved 
in relief in white marble, has been presented by his brother, Mr. W. D. 
Webber, to the Institution. This memorial of their distinguished past. 
president and honorary member was gratefully accepted by the Council, 
and is now suspended on the walls of the library of the Institution. 

The Council has awarded three Salomons Scholarships, value £50 each, 
to: Mr. А, E. Clayton (King's College), Mr. E. A. F. Goodfellow (Central 
Technical Oleg and Mr. F. C. Prentice (University College). Two 
David Hughes Scholarships, value £50 each, have also been awarded to 
Mr. E. A. Biedermann (Finsbury Technical College) and Mr. J. B. Sparks 
Finsbury Technical College). 

During the Easter holidays a visit was paid to the following works, in 
the neighbourhood of Leeds, in an excursion successfully organised by 
the Students’ Committee, of which Mr. A. (i. Ellis was bonorary secre- 
tary: The Brush Electrical Engineering Co. (Loughborough), the Leeds 
Copper Works (Ltd.), Messrs. Greenwood & Batley (Lid), Messrs. J. & H. 
McLaren, the Yorkshire Electric Power Co., Messrs. John Fowler & Co., 
Messrs. Graham Morton & Co., the Farnley Iron Co., the Phonix Dynamo 
and Motor Co. 

The Council have awarded the following premiums for Papers and 
communioations : 

The lnstitution premium, value £25, to Mr. E. H. Rayner, for his Paper 
“Оп the Effect of Heat on the Electrical and Mechanical Properties of 
Dielectrics,” and On the Temperature Distribution in the Interior of 
Field Coils." 

The Paris Electrical Exhibition premium, value £10, to Prof. II. S. 
Hele-Shaw, F.R.S., Dr. A. Hay, and P. H. Powell. fer their Paper, 
“ Hydrodynamical and Electromagnetic Investigations regarding the 
Magnetic Flux Distribution in Tootned Core Armatures.” 

The Fahic premium, value £10, to Mr. D. Murray, for his Paper © Type 
Setting by Telegraph.” 

Three extra primiui:, value £10 cach, one to Mr. R. Goldschmidt, for 
his Paper, '* Temperature cutves and the rating of Electrical Machinery ”’ ; 
one to Mr. Miles Walker (Manchester Local Section), for his Paper, © Com- 
pensated Alternate curreut Generators“; and one to Messrs. D. K. Morris 
and J. K. Catterson. Smith ( Birmingham Local Section) for their Paper on 
“ Some Uses of the Oscillograph." ` 

One extra premium, value £5, to Messrs, J. B. Henderson and J. S. 
Nicholson (Glasgow Local Section) fur their Paper, Armature Reactioa 
in Alternators.” 

An original communication premium, value £10, to Mr. A. B. Field for 
his communication on The Dissymmetry of à Three-phase System. 

An original communication premium, value £5, to Mr. T. Baker for his 
communication, ** The Magnetic Properties of Some Alloys of Iron and 
Silicon.” ; 

* The trst students’ premium, value ES, to Messrs. E. A. Biedermann and 
J. B. Sparks for their Paper on E. M. F. Wave Forms.” 

The second students’ premium, value £5, to Mr. J. W. Anscn ‘or his 

Paper, The Present Electrical Equipment of the London County Council 
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The third students’ premium, value £5, to Mr. A. C. Anderson for his 
Paper on the “‘ Applications of Electricity in Mines.“ 

An extra premium, value £4, to Mr. A. E. Jepson for his Paper on 
* Electric Heating." 

An extra premium, value £3, to Mr. R. F. Chaffer for his Paper on The 
Equipment of a Modern Generatiog Station, with Special Reference to 
the Chelsea Station of the Underground Railways." 

In accordance with precedent, the Council, in making the awards of 
premiums, have not taken into account the Papers contributed by pre- 
sent members of Council. Papers other than those of the Students’ Sec- 
tion which were not in type by the end of April, 1905, have been reserved 
for consideration in awarding premiums in 1906; but certain Papers which 
were received too late for consideration in 1904 have been taken into 
account this year. 

As a result of a resolution of the Chamber of Government Delegates at 
the International Congress at St. Louis, the Institution of Civil Engineers 
directed the Engineering Standards Committee to consider and report on 
the proposal to endeavour tsecure international electrical standardisation. 
The main committee presented their report in due course to the Institu- 
tion of Civil Engineers with the request that they confer with the Insti- 
tution of Electrical Engineers. The president, Mr. Alexander Siemens, 
has accordingly conferred with the president of the Institution of Civil 
Engineers, and as the outcome of the conference a sub-committee of the 
Engineering Standards Committee, with the president of the Institution, 
Mr. A, Siemens, as chairman, has been formed for the purpose of entering 
into correspondence with foreign countries with a view to ascertain their 
attitude towards the question of international standardisation, and, if 
favourable to the idea, to procure their support to the proposal to form 
an international commission on standardisation. 

The Council has been in communication with the departments of the 
Board of Trade and Home Office with regard to the revision of the regu- 
lations affecting the use of electricity, and they were invited during the 
recess by the Board of Trade to send in any observations they might wish 
to offer on the draft revised regulations for securing the safety of the 
public and for ensuring a proper and efficient supply of electrical energy. 
The consideration of the Council was also invited by the Home Office for 
the revised provisions of the Factory Act. The President-Elect, Mr. 
Alexander Siemens, was chairman of the special committee to which the 
two questions were referred, and in due course the committee reported to 
the Council, und recommendations were made to the Board of Trade and 
the Home Office embodying the amendments proposed. 

On the invitation of the Mining Association of Great Britain the Council 
in May, 1904, agreed to discuss mutually with that body the draft rules of 
the Home Office relating to electricity in mines. The consideration of 
the drafting of amendments was referred to the Traction, Light and 
Power Committee, with Mr. W. H. Patchell, vice-president, as chairman, 
and much time and care were devoted to the work. Finally, the com- 
mittee was empowered to hold a joint meeting with the Mining Associa- 
tion in order to exchange views, and the deliberations resulted in the 
inclusion of many important amendments in the recommendations of the 
Mining Association to the Home Office. 

The sales to the public in 1904 were the largest in the history of the 
publication of Science Abstracts. In the course of 1904 the work was 
brought up to date, involving a considerable expenditure, as the accounts 
show. An additional 1,199 and 717 abstracts arid references for the two 
sections A and B respectively were published, besides the abstracte from 
current matter, which numbered 2,140 and 2,248 respectively (2,192 
pages in all). Abstracts of Papers are now printed as soon after publica- 
tion as is compatible with proper referencing to the original pages. In 
the first quarter of 1905 the proportion of abstracts published one month 
after date is, roughly, 40 and 60 per cent. for the two sections respec- 
tively, or, including Papers two months after date, 64 and 82 per cent. 
Up to and including April, 1,370 abstracts (608 pp.) have as yet been 
published in 1905. 

Some preliminary steps towards issuing a revised edition of the wirin 
rules have been taken, and the committee who have the matter in han 
are awaiting the issue of the Board of Trade and the Home Office revised 
regulations before proceeding further with the work of revision. 

The Council have directed their attention to the probable effect of the 
new Бо amend the existing London Building Acts, and in view of its 
many objectionable features it was decided to petition Parliament against 
the passing of the bill. A form of petition embodying the grounds on 
which the bill, if passed into law, would injuriously affect the interests of 
the electrical engineering industry was бо аа drawn up in consul- 
tation with the honorary solicitors and was lodged with the proper 
authorities at the House of Commons. 

The building fund of the Institution of Electrical Engineers, which at 
the commencement of the year 1904 stood at £12,884. 0s. 7d., amounted on 
December 31st to £19,398. 12s. 4d. The increase, as shown by the accounts 
for 1904 presented at the annual general meeting, is chiefly due to the trans- 
fer to the fund of the sum of £6,000. In order to profit as much as possible 
during the interval which must elapse between the acquisition of the site 
and the maturing of the plans for erecting a suitable building, the Council 
has sanctioned the letting on a seven years’ lease of such parts of the 
premises as were adapted for business purposes, reserving to the Institu- 
tion the right of redemption of the lease on equitable terms at the end of 
ehree years and of five years. The improvements in the neighbourhood 
have already resulted in a rise in the value of the rents, of which the 
Institution is now reaping the advantuge. 

The Council note with satisfaction that the contributions by members 
to the Benevolent Fund show an increase over those of the past year. 
An energetic appeal by the members of the committee of management at 
Christmas was generously responded to by a large number of members, 
and it is hoped that these will continue to give donations annually in 
future on the same scale. The increased receipts have enabled the com. 


mittee to invest a further sum of £500, bringing the total amount of the 
invested funds to £2,050. The grants in aid during the year under the 
rules of the committee were four in number. 

The supporting institutions of the Engineering Standards Committee 
were recommended early in the current year to concur in a resolution 
transferring the funds of the committee and the direction of the com- 
mittee itself to the legal control of the Institution of Civil Engineers. 
The Council, in consultation with the honorary solicitors, considered very 
carefully they terms of the agreement under which the transfer was to be 
effected, and it was concluded that such an arrangement would in no way 
prejudice the interests of the Institution of Electrical Engineers as one 
of the supporting bodies. They therefore concurred with the other sup- 
porting institutions in sanctioning the transfer. 

The work of re-organising the library, which unfortunately received 
an interruption by the death of Mr. W. G. McMillan, is about to be taken 
in hand again, and it is hoped that it will be successfully carried through 
during the next year. The Council have appointed a sub-committee for 
the purpose of dealing with the matter. Owing to the increasing size of 
the Journal of Proceedings, it has been found necessary to issue it in 
future in two volumes annually instead of one, the numbering of the 
volames to continue consecutively as they appear. 

The accessions to the library during the period from May 31, 1904, to 
the date of this annual general meeting, numbered 111; nearly all of 
these have been presented by the authors or publishers. The supply of 
specifications of electrical patents and of abridgments of specifications 
relating to electricity and magnetism is continued by the kindness of 
H.M. Commissioners of Patents, and the arrangement is still in force 
whereby the specifications of all electrical patents published during any 
week are placed on the library table on the following Monday morning. 

The report (of which the above is an abstract) and the balance-sheet 
were adopted unanimously, and the usual votes of thanks were passed. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


The Michelson-Morley Experiment. —E. W. Morley and D. C. 
Miller have made an effort to detect the Fitzgerald-Lorentz 
effect, which consists in the shortening of the dimensions of a 
measuring apparatus in the direction of its motion through the 
ether. If such an effect exists it may depend simply upon the 
geometrical configuration of the bodies, or it may depend upon 
their physical qualities, especially their resistance. To test the 
latter possibility the authors constructed an apparatus of sand- 


stone and a duplicate of it of white pine. А strong cross was 
built up of planks, 14 in. wide and 2 in. thick and 14 ft. long. One 
was laid east and west, then one across it north and south, and 80 
on. They were slightly notched where they crossed. On their 
intersection was secured a cast-iron bed-plate for certain optical 
parts of the apparatus. Iron supports for the mirrors were 
bolted at the ends, and the whole was placed on a round float, 
which in turn rested in a basin of mercury. The general 
arrangement is sketched in the diagram, where S is the source, 
and D а half-silvered mirror. The direction and velocity were 
compounded of the earth’s orbital motion and the proper 
motion of the solar system. The results showed that if there 1s 
any effect, it is less than 1 per cent. of the value expected. If 
the ether near the apparatus did not move with it the difference 


in velocity was less than 8:5 km. per second. 
[Moruey and MILLER, Philosophical Magazine, May, 1905.) 


Secendary Thorium Rays.—Miss J. M. W. Slater has studied 
the excited activity of thorium, and found that the two stages 
iu the disintegration of thorium excited activity, whose exist- 
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ence has been already indicated by theoretical considerations, 
are always present simultaneously on a surface which has been 
exposed to thorium emanation. The constituent with the 
slower rate of decay (half value in 11 hours) is the one first 
formed, and may becalled thorium A. The thorium B formed 
from it, which is responsible for the radiation emitted, is the 
substance whose rate of decay is the more rapid one (half in 
55 minutes). These two substances show differences in their 
properties by means of which they may be separated. They 
are both partly volatilised on exposure to the cathode-ray dis- 
charge, thorium B being more volatile than thorium A under 
these circumstances, The cause of the volatilisation is an 
electrical one, being partly a direct action of the cathode rays, 
and partly a sputtering of the active matter, somewhat similar 
to that observed with metallic cathodes. Under the influence 
of heat, thorium A is more volatile than thorium B. The 
former constituent can be almost entirely removed by keeping 
an active wire for a few minutes at a dull red heat. Nearly 
pure thorium B is then left on the wire, the activity of which 
decays to half value in about 55 minutes. 
[J. W. M. SLATER, Philosophical Magazine, May, 1905.) 


Apparatus for Cleaning Mercury.—The cleaning of a quantity 
of mercury sufficient for working a pump—viz., two or three 
litres—takes considerable time. А. Tur- 
pain has devised an apparatus which does 
it automatically, and only requires a 
water pump to drive it. The mercury 
is sucked up by.the water pump attached 
at a (see diagram) and drops into a series 
of three tubes, the uppermost of which, 
A, contains a 10 per cent. solution of 
pure nitric acid, the next, B, sulphuric 
acid, and the third, C, a column of porous 
e plugs surmounted by a layer of caustic 
! potash. Thus the mercury, having been 
cleaned by the mercurous nitrate formed, 
is dried by the sulphuric acid, which in 
turn is taken up by the potasb, any 
potassium sulpbate being intercepted by 
the porous plugs. The tubes are joined 
by ground joints and siphons «. Mercury 
is introduced through the funnel e and 
tapped out of the reservoir R at r. 
The apparatus has been known to work 
night and day for a month without 
inspection. 

[A. ToRPAIN, Journal de Physique, April, 1905.) 


А New Radium Phenomenon. -. Petri 
describes a curious effect observed in taking 
radiographs of coins in a magnetic field. 
He placed a silver coin, a nickel coin 
and a copper coin side by side on a 
sensitive plate and nearly touching. Near them, at about 
1:5 cm. distance, he placed a bar magnet pointing towards the 
coins. Three other magnets were laid on this, each one pro- 
jecting further towards the coins, and on the topmost one was 
placed an oblong preparation of radium bromide, weighing 
10 milligrammes. The negative, when developed after an 
hour’s exposure, showed an impression of the three coins and the 
nearest magnet pole. The impression was normal, except that 
the rays had not penetrated into the narrow channel separating 
the coins, the negative showing a kind of bridge between them, 
giving theappearance of thecoins having become fused together. 
In addition, a rudimentary bridge appeared to start from the 
magnet pole towards the nearest coin. On repeating the 
experiment without the magnets, no bridges were seen, thus 
showing that thecoinshad not. been affected themselves. Experi- 
menting with various metals, the author found that the most 
pronounced effects were obtained with metals which lie far 
apart in the thermo-electric series, as between iron and nickel. 
The author makes some rather vague suggestions concerning 
the manner in which a magnetic field, in conjunction with a 
thermal E. M. F., might affect the path of the a, B and y-rays of 
radium, but does not arrive at an explanation. | 
(J. Petri, Annalen der Physik, No. 5, 1905.] 


de | 


Y Water Pump: 


eee. —Q—— mens — о ер 
—— —— 22 2 


——— 2 2—— аъ һ ® чэч» —— «5 Oe Te — — 2 —[—ä— 2 


n 


e oS OSS —22 — 2 — Ф®Ф Ф «>Р @ ч» ч» —E—ñ — — — 2 


263 


Iron Mirrors Obtained by Incandescent Disintegration.— Highly 
refractory metals may be brought to a temperature sufficient 
for their galvanic disintegration without melting. Platinum 
has been thus disintegrated by Kundt for his metallic prisms. 
V. Biernacki has now prepared iron mirrors by disinte- 
grating iron wires e to a bright red heat by means of 
an electric current. To avoid oxidation, the wire is con- 
tained in a vacuum of hydrogen. The mirrors are deposited 
upon plate glass, mica or celluloid. "Very perfect and uniform 
mirrors are obtained, showing no structure and no perfora- 
tions, and having a bright metallic lustre on both sides. The 
mirrors are distinguished by their abnormally high remanent 
magnetism. The author supposed that this was due to the 
substance deposited consisting not of pure iron, but of a 
mixture of oxides with or without iron. This was suggested 
by the abnormally high remanent d of magnetic 
iron ore. To test this supposition he dissolved the mirrors 
in sulphuric acid and found that there was no residue. 
This would tell against the presence of oxides. Another 
test lay in the determination of the optical dispersion 
which, according to Kundt, is abnormal for iron but normal 
for iron oxide. The author found the dispersion to be 
abnormal, thus again disproving the hypothesis of oxides. 
The remanent magnetism increased from 0:1 to 67 in the pro- 
cess of disintegration. The author recalls the fact that electro- 
lytically deposited iron has also a strong remanent magnetism. 
The most immediately useful result of the author’s work is 
that it is now possible to make mirrors which are fit for 
measuring instruments, and are magnetic, while they are much 
lighter than the steel mirrors hitherto used for the purpose. 

IV. Brerwacxr, Annalen der Physik, No. 5, 1905.) 


Number of Electrons in a Metal.—Max Reinganum evaluates 
the number and mass of the elcctrons in a metal by a new 
method, which has the advantage of involving a comparatively 
small number of arbitrary assumptions. He proceeds from 
the period of oscillation at which the ordinary Maxwellian 
equations commence to fail. The period up to which the con- 
ductivity is normal is determined from Hagen and Rubens’ 
experiments on the reflective power of metals in the infra-red. 
The latter derive from Maxwell’s equations the formula 

(100 — R) JAG = constant, 

where R is the reflgctive power, А the wave-length, and o the 
conductivity. This begins to fail at 4, and fails decisively 
at lOp. This corresponds to a period of 3:33 x 10—14 second, 
or to the duration of an impulse lasting 1:67 х 10-4 second. 
Now according to the electron theory, the conductivity ceases 
to be normal when the duration of the impulses becomes com- 
parable with the time between two impacts of the current- 
bearing electrons. According to the same theory, the conduc- 
tivity is cai! eN 

o. Bi 3 

2и m 
where | is the mean free path, u the mean velocity, and N the 
number of electrons per cubic centimetre. For copper this is 


39:2 х 10-5 at 18deg. This gives = —41:04 x 10°, and ¿N 


= 2:53 x 10°, on substituting the known value of ejm. If 

every atom of copper has one electron, the amount of electricity 

per cubic centimetre is 1:34 х 10, or of the same order as the 

previous value. The mean free path comes out as 1:97 x 1077 cm. 
| [M. Rerncanum, Annalen der Physik, No. 5, 1905.) 


Built-up Spur Wheels for Tram Motors.— According to the 
Elektrotechnischer Anzeiger, the Allgemeine Elektricitäts Gesell- 
schaft of Berlin uses for traction purposes a spur wheel, the 
toothed periphery of which is made in segments bolted on 
to a smooth wheel keyed to the car axle. It is stated that 
the segments are obtained by bending bars of Siemens-Martin 
steel of suitable cross-section into the proper shape. Since 
this steel has a tensile strength of from 39 to 46 tons per 
square inch as against from 26 to 321 tons per square inch for 
cast steel, it is believed that such spur-wheels will be more 
durable than those of the old type, besides being lower in cost. 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. 


The annual general meeting of the Institution of Electrical 
Engineers, last Friday, concluded an uneventful session. Those 
who anticipated that the official visit to the United States and 
Canada, during the vacation, would have acted as a tonic to 
the flagging energy of the members were doomed to disappoint- 
ment. The Papers, taken as a whole, have fallen short of the 
usual standard, the discussions have lacked spirit, and, last 
but not least, the attendance at the London meetings has 
dropped to far below the average of the last few years. In 
part, perhaps, this may be attributable to the decentralisation 
caused by the Jarge number of Local Sections now in opera- 
tion; but this cannot account entirely for the falling off, for 
our remark as to the quality of the Papers applies to these con- 
tributions as a whole and not merely to those read and 
discussed in London. It is remarkable that, although the 
mileage of heavy electric railway in Great Britain—as distinct 
from tramways—is greater than in most countries, being 
exceeded, we believe only in America, and although impor- 
tant lines have been opened during the last two years and 
several lines are under construction, no Paper on this subject 
introducing new methods or relating to the many engineering 
details of practical working was submitted for discussion 
Tramway development was neglected almost as much as 
electric traction on railways, and far more is heard of 
electrical power distribution in the Committee Rooms of the 
Houses of Parliament than at the meetings of electrical engi- 
neers among themselves. It cannot be suggested, surely, 
that we are approaching finality in these matters and that it 
is only in dynamo design that progress is to be chronicled ; 
yet a stranger might think that this was the case if he were to 
peruse the list of those Papers, read at the ordinary meetings 
of the Institution, which have earned premiums. With the 
exception of the Fahie Premium, the terms of the endowment 
of which stipulate that it be awarded for a Paper on telegraph y 
all the Papers crowned by the Council relate to dy namo design. 
Nor can we conclude from this that the manufacture of 
dynamos has now reached paramount importance in this 
country, for few of these successful Papers have been contri- 
buted by manufacturers. We do not wish to detract in any 
way from these essays, many of which possess considerable 
merit, but we must regret that the subjects discussed at the 
meetings of the Institution of Electrical Engineers are not more 
representative of the whole field of the electrical engineering 
industry. 

It is difficult to find a reason for this state of affairs. Many 
explanations have been advanced from time to time, but none 
seems in itself adequate. England's Neglect of Science 
was a favourite complaint a few years ago, but it can be se 
aside immediately as not being the explanation which is now 
sought. The Cambridge school of physicists is second to 
none; good work in electrical science is done in this country, 
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and its devotees are not lax in publishing their results. Nor 
can it be said that pure science is inadequately represented on 
the Council of the Institution of Electrical Engineers. We 
have an array of Past-Presidents whose names are intimately 
connected with scientific achievements, and this year, again, a 
large proportion of the vacancies on the Couneil were filled 
with representatives of the more theoretical and academic 
branches of electrical engineering. In fact there are whispers 
that this is being overdone, and in some quarters there is 
apprehension that the professorial vote may once again become 
predominating. Another reason is advanced by the tariff 
reformers, in whom a too frequent iteration of the word 
“ dump " has, indeed, conduced to the “dull, gloomy state of 
the mind,” which is the dictionary interpretation of this caco- 
phonous word. It may not be out of place, however, to remind 
these politicians that this country’s conversion to free trade 
was complete many years before the period of her undoubted 
supremacy in electrical engineering. Yet it is indisputable 
that the class of electrical engineering merchants is increasing 
at a more rapid rate than that of manufacturing electrical 
engineers, and the reason is to be sought in the commercial 
principles explained so clearly by Mr. SWINBURNE in his recent 
address to the Students of the Institution. This tendency has 
naturally had its effect on the Institution of Electrical Engi- 
neers, and it has been accepted so much as a matter of course 
that the fact of the British agents of one of the largest Conti- 
nental manufacturing firms being represented on the sectional 
committee on ** Manufacturing " has been allowed to pass with- 
out comment. And this is more significant because the engineer 
in question is a seceder—we use the term in no invidious sense 
— from the ranks of British manufacturers. 

Restrictive legislation, municipal trading, labour troubles 
and ‘‘fair wages" clauses have undoubtedly all had their effect 
on the electrical industry of this country, and thus an indirect 
effect upon the Institution which is representative of that in- 
dustry. Slackness of trade is, however, no excuse for slackness 
in the Institution which exists for the purpose of promoting 
and furthering the interests of a particular trade or profession ; 
it should rather be a reason for increased activity. We appeal, 
therefore, to the membership of the Institution generally to 
evince more interest in its affairs. And we direct our appeal 
more particularly to manufacturers’ engineers and practical 
electric traction men, urging them to read Papers, to attend the 
meetings regularly, and to do their utmost to improve the tone 
of the discussions. These gentlemen, we believe, have no 
grievance against the Institution except tliat the Papers do not 
interest them and that the debates are often tiresome; let them, 
therefore, remedy this by contributing good Papers themselves 
and appearing in forceto approve, criticiseand supplement them. 

The worst attendance of all is at the Annual General Meeting, 
and there is no doubt that good would be done if this meeting 
could be converted into an interesting function, at which mem- 
bers would wish to be preseut, instead of its being a mero for- 
mality. We would offer a suggestion, which, if found feasible, 
should tend greatly to bring members together on this occasion 
and interest them more in the affairs of the Institution. There 
are a number of Sectional Committees, nominated by the 
Council, which probably do very excellent work in a quict 
way, but whose very existence is forgotten by the majority of 
members. On the un-numbered pages of each issue of the 
Institution journal—the pages which members do not open as 
a rule—there is a list of these Committees, and we are told that 
they have been constituted “ partly for the purpose of affording 
convenient channels through which members may bring to 
the Council any questions affecting the several branches of 
electrical engineering that they may think require special 


consideration." These committees are four in number: (1) 
Traction, Light and Power Distribution ; (2) Telegraphs and 
Telephones ; (3) Manufacturing, and (4) Electro-chemistry and 
Electro-metallurgy. No announcement is made as to what 
the Committees do in addition to acting as filters between 
the membership and Council, but we think that the second 
part of their duties must be to keep themselves acquainted 
with the condition of the branches of the industry which they 
represent, and to consider particularly questions of moment 
hy which these branches of the industry may be affected. We 
suggest that they might each prepare a report surveying and 
reviewing the position of their section of the industry, once a 
year; these reports could then be presented at the Annual 
General Meeting—having previously been circulated among 
the menibership— and discussion upon them should be cordially 
invited. There can be no doubt that such discussions would 
be useful and that the industry generally, as well as the Insti- 
tution itself, would be benefited by them. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. forabroad or for foreign book. 
— — 


The Mechanical Handling of Material. By G. F. Ziuurn. (London: 
Crosby Lockwood & Co.). 258. net 

This book is, wo believe, the first in the English language to 
deal exclusively with the subject of handling material by 
machinery. The author has certainly spared no pains to make 
his work complete and comprehensive, and if it possesses a 
fault it isthat the ground covered is too extensive and, in con- 
sequence, the furrows are scarcely deep enough. To electrical 
engineers the work will be of extreme use, as the mechanical 
handling of coal is treated in a very complete manner in 
Chapters VL, X, XIL, XX., XXL, XXV., and especially so 
in Chapter XXVII. Coal conveyors are dealt with in the 
first three chapters mentioned. In Chapter XII. tilting 
bucket conveyors are described and illustrated, and although 
considerable space is devoted to American and Continental 
types, some of the prominent. British firms are not even men- 
tioned. This is to be deplored, as British manufactures will 
boar comparison with any of those described. The ingenious 
vibrating convevor of Herr Kreiss is very fully described, but 
by an unfortunate omission the maker's name is not given. It 
would have been of much advantage to designers of power 
stations if several scaled drawings of general arrangements of 
conveying plant had been included. 

In Chapter XVII. coal grabs are very thoroughly treated, 
and the very low wages figure of 2d. per ton is given for dis- 
charging stcamers by grabs, On p. 253 we notice the state- 
ment, “a steamer of 2,750 tons . . . was discharged in 64 
hours by a No. 7 Hone grab"; this is obviously incorrect. To 
discharge 2,750 tons in 6} hours at à practical working rate 
would require not less than six grabs. 

Self-discharging coal trucks are well treated in Chapter XX. 
and several clear drawings of various types are given. 
Chapter XXI. describes automatic coal t' ps, and a study of it 
would help to improve the primitive devices now to be seen at 
more than one power house. 

Automatic weighing forms the subject of Chapter X XV., but 
no mention is made there of full automatic w eighbridges with 
totalising devices. Conveyor- bucket weighing machines are 
described, hut the accuracy of such devices is not discussed. 

In Chapter XXVIII. the handling of coal in power houses 
is dealt with at some length and in considerable detail, 
descriptions of several well- known stations being given. We 
note some very quaint designs of motors on pp. 330-1-3, and 
can assure the author that such juvenile efforts are relics of 
the past and are unsuitable tor driving conveying machinery. 
On p. 4 it is stated that, “In round figures it may be 
taken that the saving of one man's wages warrants the 
investment of £1,000 in machinery." This statement ignores 
the question of repairs, and on this all-important subject the 
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author is generally silent. In England, at any rate, it is con- 
sidered that £500 is the limiting figure when repairs and all 
contingencies are properly considered. ^ Taken as a whole, 
however, the work is well written, and we trust that it will 
be amplified in the next edition. We would suggest that the 
considerable part of the book devoted to grain handling and 
storage might be relegated to a separate volume, as it appeals 
generally to a distinct class of readers. The subject of coal 
handling plant is sufficiently wide and important to fill a 
volume by itself. 


The Berlin-Zossen Electric Railway Tests of 1903. Translated 
from the German by FRANZ Wesz. (New York: McGraw Publishing 
Co.) 1905. $3.00. 

This English translation of the official report of the test runs 
on the Berlin-Zossen railway will be found of great value by 
everyone interested in high-speed railway work. The prepara- 
tory work on the track, overhead equipment, and the experi- 
mental cars are described in sufficient detail, and the methods of 
measurement adopted are clearly explained and illustrated with 
ample diagrams. 

e most valuable portion of the report is that embodying 
the results of the actual runs, because the train resistance, air 
resistance, and other data therein contained, give us facts in 
place of theories for speeds up to nearly double those previouly 
investigated. ] 

The translation is well done, being clear and readable with 
pleasure, which is not always the case with translations from 
technical German. An introduction by Dr. Louis Bell ably 
summarises what was previously known and theorised about 
train and air resistances at high speeds, and the advance in our 
knowledge resulted from the public-spirited German ex periment. 


LEEDS ELECTRICITY SUPPLY ACCOUNTS. 


In spite of the fact that the total costs at Leeds for the 
year ended March 25, 1905, are slightly higher than those for 
the previous year, they are very good for a load-factor of less 
than 15 per cent. For generating and distributing the 7,030,681 
units sold the sum of £19,318 was axpended, this figure not 
including management charges, interest, sinking fund, &c. 
The following table gives the various items, and also the 
management charges, interest, redemption fund, &c. 


Yearended Year ended 
Mar. 25, '04. Mar. 25, '05. 


Units sold to consumers 6,094,016 .. 6,812,684 
» » for public lighting .............. 177,170 .. 217,997 
Total units sold einn 6,271,186 .. 7,030,681 


COSTS PER UNIT SOLD. 
GENERATING Cosrs. 


[e eC 0:242d. .. 0°217d. 
Oil, waste, water and stores ................ 0:027d. .. 0O0:024d. 
Wages at вїайоп.......................... 0:125d. .. 01184. 


Repairs and maintenance .................. 0:144d. .. 0°106d. 


Distrisutina Costs. 
N eer Ice ſ W 0 046d. 0 061d. 


TOTAL WORKS COS .......... EPI 0:'651d. .. 0`6594. 


MANAGEMENT CHARGES, &C. 
Rents, rates and taxes .................... 0:075d. .. 0:0394. 
Salaries, stationery and establishment charges — 0:246d. .. 0°195d. 


TOTAL COSTS (excluding capital charges).  0979d. .. 0943d. 
Sundry charges incidental to change of voltage 


and system of ворріу .................... 0-028а. .. 0-025d. 
, оа Gee 1-000d. .. 0-984d. 
Redemption fund.......................... 0: 765d 0:954d 
TOTAL COSTS (including interest and redemp- 

Won un, 2765d. .. 29064 


In 1903-1904 the capacity of the generating plant was 
8,740 kw. and the maximum demand was 5,040 kw. ; during 
the year under review, however, 2,800 kw. of plant have been 
added. The maximum load was 5,540 kw. The load-factor 
works out at 14:5 per cent. as compared with 14:2 per cent. 
in the preceding year. With regard to lighting, the connec- 
tions to the mains have increased from the equivalent of 
235,263 35-watt lamps to 264,628, while the total horse-power 
of motors connected to the mains on March 25, 1905, was 
9,904, an increase of 34:5 per cent. during the year. 1,940,953 
units were sold for power, representing an average consump- 
tion of 589 units per horse-power installed, as compared with 
732 in the previous year. The revenue per horse power 
installed was £8. 5s. 8d. 

The following is an analysis of the capital expenditure up 
to March 25, 1905, showing the expenditure on the various 
items per kilowatt installed in the generating station, and the 
percentage which each item represents on the whole capital 
expenditure :— | 


Total, £ per | 7. of 
Account March 25,1905. kw. total. 
ПАВ о о ⁵ĩðV⁴ĩĩĩ nV ⁵ NIA ен £30,748 3 т 27 3:8 
Buildings and foundations ............ 129,424 17 11 112 158 
Масеһїпегу.......................... 204,195 3 9 177 250 
Mains and services 322,525 7 2 | 279 39-5 
Sub-stations and transformers ........ 84,838 7 7 74 10-4 
MBPS caine cans eate 8 23,309 0 0! 20 28 
Electrical instrumente. 14,305 0 6 1:2 17 
Loose plant and tools ................ 568 11 5! — 0-1 
Office furniture and fittings .......... 846 14 2 01 01 
Coal barges ........................ ! 8,438 8 2 03 04 
Cost of provisional order and transfer of | 
undertaking ...................... ' 84041410 03 04 


£817,804 9 1 708 1000 


For the year 1904-5 the total worka costs were £19,318. 
Adding £2,606 for rents, rates and taxes, £5,703 for manage- 
ment charges, &c., and £737 for sundry charges incidental to 
chauging the voltage and the system of supply, there is a total 
of £28,364. The income by the sale of electricity and meter 
rents being £84,417, there is a balance of £56,053. This is 
disposed of as follows :—Interest £28,809, redemption fund 
£26,961, balance (being surplus profit) £283. А further 
£1,000 has also been transferred from the redemption fund 
suspense account to the redemption fund. Nothing has been 
set aside for depreciation, but there is a reserve or equalising 
fund of £10,159, to which, however, no addition has been 
made this year. 


AN APPLICATION TO ELECTROLYTES OF THE 
HYDRATE THEORY OF SOLUTIONS.* 


BY T. MARTIN LOWRY. 


The object of the Paper is to consider the possibility of extending 
the hydrate theory to electrolytes in such a way as to take account 
of the observations which form the experimental basis of the theory 
of electrolytic dissociation. The hydrate theory postulates that an 
aqueous salt solution consists of a mixture of hydrates in equilibrium 
with the solvent and with one another. But it must be supposed 
that even in solution there is a limit to the possibility of hydrate 
formation, so that ultimately a stage will be reached at which the 
molecule as such will be unable to combine with any further quan- 
tity of water. The ionisation of an aqueous electrolyte consists 
essentially in a further proccss of hydration whereby the fully 
hydrated molecule combines with an additional quantity of water 
to form two or more hydrated ions. The hydration of the ions is 
thus conceived to be the primary cause of the ionisation of aqueous 
electrolytes. It is believed that this extension of the hydrate theory 
to the phenomena of electrolysis may help to remove the funda- 
mental difficulty of Arrhenius’s theory, namely, the absence of a 
motive for electrolytic dissociation. DRE 

The evidence in support of the hydrate theory of ionisation is 
summarised as follows :— * 

1. The theory is in accord with the fact that the best ionising 
solvents are those which are themselves most highly associated. Whilst 
Arrhenius laid special stress on dissociation as the characteristic 
feature of the process of ionisation, the hydrate theory emphasises 
an association of solvent and solute which is the primary cause of 


* Abstract of a Paper read before the Faraday Society. 
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the separation of the ions. Such an association with the solute may 
be expected to occur most readily in the case of solvents composed 
of molecules having a high coefficient of association. 

2. Complete ionisation is possible only in presence of a very large 
excess of water, that is, under exactly those conditions which are 
most favourable to the formation of complex hydrates. 

8. The influence of temperature on ionisation is also in accord 
with the view that the process is essentially one of association with 
the solvent. 

4, Evidence in favour of the hydrate theory of ionisation is 
afforded by a consideration of the mobilities of the different ions in 
aqueous solutions. In the following table of ionic mobilities 


Li Na K Rb Cs 
33°44 43°55 64°67 67:6 68:9 


the larger atoms yield the more mobile ions; the lithium ion (at. 
wt. 7) moves through the solution only half as rapidly as the 
rubidium iron (at. wt. 85) or the cæsium ion (at. wt. 138). Such a 
result strongly supporte the view that in aqueous solutions the ions 
are present in the form of complex hydrates. 

5. The mobility of the hydroxyl ion is more than double as great 
as that of any other anion ; whilst that of the hydrogen ion is nearly 
five times as great as that of any other kathion. The peculiar pro- 
perties of these two ions are most readily explained by supposing 
that they are either anhydrous or are combined with a smaller pro- 
portion of water than any of the other ions. Confirmation of this 
view is afforded by at least two independent considerations: (t.) 
The affinity of water molecules for the ions H and OH must be rela- 
tively slight, since otherwise liquid water, like fused salt or caustic 
soda, would be a good electrolyte. (ii.) Whereas nearly all sodium 
and potassium salts are good conductors, the acids from which they 
are derived are often excecdingly poor conductors. 


6. Independent evidence in favour of the hydrate theory of ionisa- 
tion is to be found in a consideration of the freezing points of dilute 
aqueous solutions. At extreme dilutions the molecular depression 
of the freezing point reaches a maximum value corresponding very 
closely with that required by the theory of electrolytic dissociation. 
In less dilute solutions, however, values are obtained which cannot 
be accounted for in terms of this theory ns originally propounded, 
but which are explicable if, as the hydrate theory assumes, part of 
the solvent is removed as far as freezing-point lowering is concerned. 


7. The theory of electrolytic dissociation owes much of its accepta- 
bility to the readiness with which it lends itself to exact mathematical 
treatment. The whole theory can indeed be summed up in the well- 
known equation—K=ma(u+v). The essential constants of the 
hydrate theory are, however, quite as simple as those of Arrhenius's 
theory. For any given solution the chief constants are—(1) The 
total hydration H, of the solution, which expresses the total number 
of molecules of water present per molecule of salt. (2) The coefficient of 
combination, B, whic 5 the fraction of the total quantity of 
water that is actually combined with the salt to form hydrates. (8) The 
product of these twu quantities will givetheaverage composition of the 
hydrates in solution ; this may;be termed the “molecular hydration," 
of the solution and may be represented by the symbol Л. Thus 
h = Н may be regarded as the dadamni equation of the hydrate 
theory. Jones and Getman and Biltz have attempted to determine 
the molecular hydration of dissolved salts. Assuming that the 
abnormally great molecular depressions of the freezing-point of salt 
solutions of moderate concentration were due to a combination of 
solvent and solute, Jones and Getman were able to compute the 
amount of solvent water remaining in the solution by comparing the 
observed molecular depression with that calculated from the соећ- 
cient of ionisation of the solution. The author, after correcting the 
figures—in which two serious flaws were made—calculated by Jones 
and Getman, shows that the corrected values point to a regular 
increase of molecular hydration as the dilution increases, and are, 
therefore, in accord with the view that ionisation involves an 
increase, and not & decrease, in the hydration of the solute. 


8. The theory may easily be extended to non-aqueous electrolytes 
in which ionisation may again be attributed to the superior com- 
bining power of the ions as compared with the molecules of the 
dissolved salt. 

9. In the case of autolytic salts, which became conductors when 
fused, it is known that polymerisation is an essentiul characteristic 
of these, hence it is only necessary to suppose that the complex 
molecules of these are associated with the ions. Evidence of the 
formation of complex ions has recently been obtained in the case of 
fused salts by Lorenz and Fausti, who have shown that, in fused 
mixtures of lead chloride with sodium and potassium chlorides, the 
transport values prove that the lead is present in the form of a com- 
plex anion which travels in the opposite direction to the current. 
Their experiments afford direct evidence of the presence in the 
fused salt of positive and negative ionic complexes. 

Conduction in mixtures of solid oxides, such as the Nernst fila- 
ment, is doubtless electrolytic in character. Like glass, this fila- 
ment has the composition of an electrolyte, but behaves as an insu- 
lator until the temperature has been raised sufficiently to permit 


ionic migration to take place. Temperature-conductivity curves 
for filaments of very various compositions have been plotted by 
Reynolds, and are very similar in form to those for glass, or for 
overcooled, concentrated, aqueous solutions of calcium chloride or 
sulphuric acid. An even more striking resemblance is to be seen 
between the family of curves given by Reynolds for the conductivity 
of mixtures of ZrO, and Y.O, at 900°, 1,000°, 1, 100“, 1,200? and 
1,300°С., and the isothermal conductivity-concentration curves for 
mixtures of sodium hydroxide and water at 0°, 18°, 50°, and 100°C. 
The appearance of the two series of curves is such as to warrant 
the conclusion that the mechanism of conduction is essentially the 
same in the two cases. 


Mr. H. D. LAW pointed oat that molecular mobilities were often 
largely influenced by the undissociated molecules; an ion might wander 
more quickly through its own molecule than through another. He 
thought that the experimental evidence on which the hydration was based 
was as yet somewhat slender. 

Dr. C. H. DESCH hoped that Dr. Lowry would develop the theory on 
the mathematical side. The uns etrical pulls, due to electric attrac- 
tions, on an atom in a solution might be sufficient to cause an interchange 
of ions, and so explain how conduction occurs in solutions, 

Mr. W. R. BOUSFIELD (communicated) showed tbat the experi. 
mental investigation of the relation between hydration and ionisation 
could be approached along three conveying lines: Firstly, on the assump- 
tion of a rectilinear relationship between freezing-point depression and 
concentration ; secondly, on the assumption that the amount of contrac- 
tion per це of solute, in aqueous solutions, is a measure of the com- 
bination between solvent and solute; and, thirdly, by a consideration of 
the variations of ionic sizes with temperature and concentration based on 
the application of Stokes’s theorem on the movement of a small sphere in 
a viscous fluid. The results of these three lines of investigation indicated 
the generalisation, pointed to by Dr. Lowry, that the amount of combina- 
tion of solvent with solute increased progressively and continuously with 
increasing dilution. With regard to the conductivity of water, he inclined 
to the opinion that the H and OH ions were aot entirely anhydrous, but 
were combined with a smaller proportion of water than any of the other 
ions, and that the conductivity of water depended upon a volatile organic 
impurity. 

Dr. F. G. DONNAN (communicated) drew attention to the work of 
Werner, who first showed how it was possible to bridge over the gap 
between the Hydrate " and the Ionisation theories. 

Mr. G. T. BEILBY, referring to the author's views on solid conduction, 
said that recent observations of his seemed to prove that the impact of 
electrons—e.y., 8-rays—was able to produce electrolysis—ionisation—in 
solid crystals, such as calc-spar. 


CORRESPONDENCE. 


— — 


“A PLEA FOR LARGER UNITS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : As there has been some discussion in connection with 
the writer’s article on the efficiency of steam plant, as to the 
use of large units in electricity works, he has investigated the 
question with a view to determining what saving in steam con- 
sumption could be made by using one large generating set of 
1,000 kw. capacity in place of the small sets at present installed 
in his works. It will be remembered that the writer obtained 
a straight-line diagram connecting total steam consumption 
with the load on the station, and in the correspondence that 
has arisen, it has been stated that this result was due to the 
number of small sete used. In the writer’s opinion, this is not 
correct, as if one large set were used the straight-line diagram 
would be similar to that obtained for the engine on the test 
bed (the Willans law) the addition of extra losses for conden- 
sation in the steam range, &c., merely increasing the steam 
required at no-load. 

Referring to the article mentioned, it will be found that the 
steam consumption of the plant at Grimsby, after deducting 
the stand-by losses, or steam required at no-load, was 337 lb. 
per kilowatt-hour, this being the slope of the straight line, but 
the total steam consumption per kilowatt-hour was a variable 
quantity, as shown by the dotted curve in Fig. 2 of the 
article. The writer has endeavoured to divide this steam 
consumption of 33:7 Ib. per kilowatt-hour into two parts :— 
(1) The steam actually used by the engines; (2) the steam 
required for the condensing plant and other auxiliaries. 
Taking the figures for the steam consumption of the engines 
as given by the tests at the maker's works, the writer finds that 
about 5:7 lb. of steam per kilowatt-hour is used for the auxiliary 
purposes, this being a liberal estimate. | 
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* "The curves 1, 2 and 3 below show the steam consumption at 
Grimsby Electricity Works under present conditions :—(1) The 
steam used at no-load ; (2) steam for auxiliaries ; (3) steam 
actually used for engines, each curve being set out from the 
one below. | 

Curve 3, therefore, shows the total steam required at any 
load, and corresponds with Fig. 2 of the previous article. The 
actual steam used by the engines is shown as the difference 
between the two sloping lines, curves 9 and 3. Considering 
now the effect of using a 1,000 kw. set, the stcam required 
to drive. this at no-load is about 7001b. per hour, whereas 
the 44-kw. set used at present at no-load takes only 1 30 lb. 
Against this there would be a saving in the reduced conden- 
sation in the steam range, an din the leakage at drains; this 
might be taken at 5 per cent. of the steam required at no-load 


at present i. e. En x (1,850 – 130) 2.86. The curve showing 


1 а ee —— o 


the steam consumption, if a 1,000-kw. set were used, would 
start at a point above. zero — 1,850 + 700 — (130 + 86) = 2,334. 
The steam required for the 1,C00-kw. set running at light-load 
would, therefore, be 2,334 Ib. per hour. 
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The steam required for auxiliaries when using a large set 
may be considered to be the same as that required when using 
the small sets—namely, 5:7 Ib. per kilowatt-hour, and this is 
ghown by the sloping line in the figure, curve 5. The steam 
taken by the engine is given by the. makers, after deducting 
the 700 lb. necessary to drive the engine light, as 2075 lb. of 
steam per kilowatt heur at any load. Adding this to the last 

‘curve gives the straight line, curve 6. From this it will be 
noticed that at any load up to about 65 kw., the 1,000-kw. set 
takes more steam than the small sets, but at any load above 
this it actually takes less. If, therefore, the mean load on the 
‘plant during the running hours be known, the saving in steam 

‘consumption by using the large sets can be determined. 
During the year ending March 31, 1905, the average load on 
the plant at Grimsby while in use was 160 kw., and the saving 
in steam per hour by using a 1,000 kw. set would, therefore 
have been about 7001b. per hour. The plant having been in 
use during 7,209 hours, the total steam saved. would have been 
5,046,300 lb., and at 6} lb. of water evaporated per pound of 
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fuel, this would represent a saving of 360 tons of coal costing, 
at 5s. 3d. per ton, £94. 10s. pe 


Practically it would not have been possible at Grimsby to 


use only one unit on account of the supply to the tramways 
being from a separate circuit, but if it had been possible, the 
following points would also have had to be considered:—The 
extra cost of spare plant, as it would have been necessary to 
instal a second 1,000-kw. set as spare, and the loss in running 
motor balancers instead of the small steam balancers now in use. 


The saving in the cost of fuel depends on the average load, 


and although this is fairly high at Grimsby owing to a good 
day-load, the saving would have only been sufficient to pay 
interest and redemption at, say, 7 per cent. on a capital sum 
of £1,350. If the station had been solely used for supplying 
current to a large railway or tramway, the average load might 
have been increased to, say, 450 kw. 
in steam per hour would be increased to 2,8701b. by using the 


In this case the saving 


1,000 kw. set, representing £400 per annum saved in the cost 
of fuel. This sum is sufficient to pay 7 per cent. on a capital 
expenditure of £5,714, and, in such a case, the writer thinks 


the installation of one unit with one as spare would probably 


be justified by results. 
It will be seen, therefore, that while the average load on the 
plant during the running hours is a vital point, one of equal 


importance in determining the size of the unit is the cost of 


the spare plant required. With a small average load, it is 


necessary to keep down the size of the unit, not to secure 
economy in working, but to reduce the cost of the spare plant. 

In considering the question, however, it must be remem- 
bered that, by using larger units, the cost of the engines and 
dynamos per kilowatt is considerably reduced, the cost of 
switchboards and pipework is reduced, and, as shown above, 
there would be, in any case with a good day-load, economy in 
the steam consumed. 

Finally, the writer thinks that all the sets should be of one 
size. If the largest unit is fixed at, say, 200 kw., the spare 
set will be 200 kw., and the necessary power should be obtained 
by putting in as many 200 kw. sets as may be necessary ; 
there is no economy to be obtained by introducing sets of 
a smaller size. This system, if adopted, would ensure the 
smallest number of sets, aud therefore economy in steam con- 
sumption, with the smallest cost of spare plant.— Yours, &c., 
Grimsby Electricity Works, May 27. W. А, VIGNOLES. 


CABLE LAYING. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR : The letter of Messrs. Felten & Guilleaume is exactly of 
the kind I desired to provoke by my first letter on the subject 
of cable laying in tarred sand. I have had very slight expe- 
rience of iron-sheathed lead cables. When I advocate the use 
of tar as it comes from the gasworks, what I have in mind is 
the fluidity of the material. lam strongly, of opinion that the 
tar should be fluid, and not noticeably viscous ; it is the 
mechanical conditions I have in mind. Most chemical actions 
at ordinary temperatures need moisture, and the function of 
tarred sand is to seal against moisture. I rather think that 
the qualities which make tarred sand efficacious in prevent- 
ing electrolysis of the lead covering also prevent chemical 
action of a continuous or dangerous kind between the con- 
stituents named by Messrs. Felten & Guilleaume and the 
metal covering of the insulated cables. I agree, however, 
that great care should be exercised. I have been told by others 
in an off-hand way that there is injurious chemical action 
between tar and cables, but this specific statement of Messrs. 
Felten & Guilleaume is of a different kind and deserves to be 
gravely considered. It is not said that crude tar will affect 
the lead. Will Messis. Felten & Guilleaume kindly say (a) is 
the freed coal tar as fluid as crude tar; (b) what is the diffe- 
rence in cost; and (c) whether they have made any experi- 


ments to test the chemical action of erude tar upon the covering 


of cables? An important point is the cheapness of tarred sand, 
which allows a liberal quantity to be used, particularly out- 
I find that a connection may be safely and 
easily made anywhere without an elaborate junction box when 
tarred sand is used.— Yours, &c., JAMES PERRY. 
Galway, May 30. | | 
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IDLE CURRENT AMMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The remarks of Mr. Kenelm Edgeumbe in your cur- 
rent issue regarding the above are interesting historically. 
Mr. Edgcumbe states that the idle-current ammeter is being 
superseded by the power-factor indicator. While in some cases 
the latter instrument may be the more desirable, it should not 
be forgotten that the idle-current ammeter has certain advan- 
tages of its own. In the first place it is a ver simple instru- 
ment, and one not liable to get out of order. It is also spring- 
controlled, whereas all power-factor indicators work on the 
ohmmeter principle and have no controlling spring. The function 
of both the idle-current ammeter and the power-factor indicator 
is to enable the most advantageous regulation to be obtained. 
The regulation is carried out so that the idle current is brought 
to a mmimum value, at which, of course, the power-factor has 
its maximum value. Generally it is not necessary to know 
the exact power-factor at all. 

I would call attention to the fact that such an instrument as 
described in your issue of the 19th inst. can be provided with 
two scales. A small press-button key can then be included in 
the circuit, so that at will the instrument may either indicate 
“watts” or '* VCsin &; thus the instrument fulfils the func- 
tion of a wattmeter as well as measuring the idle current, and 
results in saving of cost and complication. A number of instru- 
ments on this plan have recently been installed by Ferranti 
Limited. — Yours, «c., CHARLES C. GARRARD. 

Hollinwoud, May 26, 1905. 
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PHYSICAL SOCIETY. 


A meeting of the Physical Socicty was held on May 26th at the 
National Physical Laboratory by invitation of the director, Dr. 
Glazebrook. The laboratory was open to the inspection of Fellows, 
and the following special demonstrations were shown :— 

„The Specific Heat of Iron at High Temperatures,” 
by Dr. J. A. HARKER. A knowledge of the specific heat of iron is 
important in the determination of high temperatures by calorimetric 
methods. Dr. Harker has determined the total heat of iron up to 
temperatures of 900°C. by heating the specimen in an electric 
furnace, the temperature of which was „ a resistance 
thermometer, and dropping the iron into a water calorimeter. A 
difficulty arises at high temperatures owing to the oxidation of the 
iron when it comes in contact with the water in the calorimeter, 
and it is necessary in these circumstances to enclose the specimen 
by a suitable shield. Quartz tubes were tried, but it was invariably 
found that they splintered when immersed in the calorimeter. The 
difficulty was overcome by having in the calorimeter a vertical 
cylindrical brass tube, filled with magnesia, terminating at its upper 
end in a hemispherical cup. The iron, in the form of в cylinder, 
the diameter of which was slightly less than that of the tube, was 
dropped into the magnesia. The extreme flocculence of the powder 
allows the iron to go straight to the bottom of the tube, and it is 
thus protected from oxidation. Dr. Harker illustrated by curves some 
of the peculiarities of the specific heat of iron at high temperatures. 
Dr. Harker also exhibited 
„Some New Types of Electric Furnace " 

for the attainment in absence of noxious gases of temperatures be- 
tween 800" C. and 2,200? C. The conductor conveying the electric 
current is a tube of solid electrolytes similar in composition to the 
filament of a Nernst lamp. An essential feature is that for many 
purposes the usefulness and life of a furnace constructed in this way 
may be much increased by adopting а “ cascade " system of heating; 
that is, the energy supplied may be o ivided, so that only sufficient is put 
through the tubular conductor to raise its temperature, say, 1,000° C. 
above its surrounding, the surrounding itself being maintained at 
1.000 C., thus enabling a temperature of 2,000? C. to be attained in the 
tube without straining it unduly. The regulation of temperature in 
small furnaces of this type is so perfectly under control that very 
well-defined melting points may be taken with very small quantities 
of substance. The thermo-electric method has been used in these 
furnaces for determining the melting point of platinum, the mean 
result of the experiments giving 1,710° C. + 5^ C 

Mr. A. CAMPBELL exhibited | | 

"Apparatus for the Measurement of Small Inductances." 

The method of measurement is that adopted by Max Wien.and 
described by him in a Paper on “ Magnetisation by Alternating 
Currents ” (Wied. Ann., 18, August, 1808). It is a modification of 
. Maxwell's method of comparing two self inductances, the source 
of voltage being alternating, and the indicating instrument a tuned 
- optical telephone or vibration galvanometer. [ 


A NEW TROLLEY HEAD AND SANDING BOX FOR 
ELECTRIC TRAMWAYS. 


Messrs. E. H. Cadiot & Co., 12, Rue St. Georges, Paris, have 
recently introduced a new type of trolley head and sanding box for 
use on electric tramways. 

Fig. 1 shows the design of the firm's “ Passe Partout " trolley 
head. It will be noticed that the various parts of the trolley head 
can be aesembled or taken apart without tools owing to the fact 
that screws, &c., have been entirely dispensed with. Special atten- 
tion has been devoted to the form of the trolley head, so that should 
it jump off the line the least possible damage to the overhead con- 
struction will result. To this end the trolley fork is made very 
narrow, and all parts likely to catch in the line construction are 


BRONIt 
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well rounded off. It is further claimed that the swivelling arrange- 
ment adopted reduces the tendency for the trolley to leave the wire 
and permits of easy running even when the overhead wire is dis- 
paced by as much as 10 ft. from the centre of the track, besides 
acilitating the placing of the trolley on the wire. The head is of 
chilled steel and weighs, complete with the trolley, about 2 kg. 
(4'4lb.). Lubrication 1s effected by means of graphite and grease. 
One filling lasts a cagsiderable time, and refilling can be done from 
the outside. 

The Eureka sanding appliance has been designed for the 
special purpose of enabling ihe sanding to be done equally well 
with coarse sand, gravel, &c., as with fine sand. The receptacle 
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containing the supply of sand may be of any type, and the novelty 
consists in the outlet. This is shown in Fig. 2. It has three main 
parts only, and these are assembled just as they come from the 
foundry. The action is as follows:— When the lever B is pulled 
into the dotted-line position, A moves downward, thus uncovering 
the opening for the sand to fall through from the sand box above. 
Pieces of paper, straw, &c., are torn up by the shearing action of 
the parts concerned in conjunction with the toothed edges indicated 
in the drawing. In order to ensure that the sand will always fall 
freely, there are two prongs (80 em. 113 in. long), which extend 
up into the sand receptable and stir up the contents. 
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METROPOLITAN PNEUMATIC DESPATCH BILL. 


The conaideration of this Bill was continued on Friday last by the House 
of Commons Committee, of which Sir Henry Aubrey-Fletcher is chairman. 

Prof. C. А. CARUS-WILSON, whore evidence was given in our last 
issue, Was cross-examined. He failed to see that the system proposed by 
this scheme was different to that which had been used in America, 
eimply because the carriers were heavier and the arrangements were 
different. The principle in the two cases was precisely the same. On 
the question of breakdown he maintained that there was less chance of 
accident on such a system as this than there was upon, say, atube railway. 
There were two chances of breakdown, one in the working machinery and 
one in the carrier iteelf, such as one of the bands coming off, but he 
certainly had not calculated the capacity of the system by taking into 
account the possibility of breakdown. With regard to the route of the 
pipes, it was the main object to place the stations in the most suitable 
positions. Where the tubes went was not of so much importanoe, although 
it would be to the interest of the promoters to select the most direct routes. 

Mr. JOHN MATHIESON, general manager of the Midland Railway, 
gave evidence to the effect that the scheme would be of public utility from 
the railway point of view. 

The Committee adjourned at an early hour. 

On Monday, Mr. J. R. MARRIOTT, solicitor to the promoters, said that 
of 29 local authorities in London 19 petitioned against the bill, but seven 
had since withdrawn their petitions, two did not appear in support of their 
petitions and two others had merely reserved counsel. Thus only eight 
petitioners were left—viz., Paddington, Camberwell, Lambeth, Hampstead, 
Fulham, Shoreditch, Marylebone and the City of London. The streets to be 
traversed by the pipes would be left to the decision of the local authorities, 
and this had been the attitude of the promoters since the commencement. 
Terms had been settled with some of the local authorities, and all the 
remainder had been offered a similar clause. It was his opinion that 
those local authorities which now opposed had made up their minds 
to oppose without considering at all the scope of the scheme or in what 
way it would be detrimental to their particular district. An offer had been 
made to all the electric lighting authorities and companies in the County 
of London setting forth the terms upon which a supply of electrical energy 
would be taken from them, but no agreement with any one of them had 
been entered into. 

Witness was cross-examined at great length as to the question of break- 
ing up of streets and the method to be adopted for accounting for all 
parcels delivered to the company. 

This concluded the case for the promoters. 

The room was then cleared without calling on the opposition to open 
their case. After a quarter of an hour, 

The CHAIRMAN announced that the preamble of the bill was not proved. 

THEM RUE, e 


THAMES EMBANKMENT TRAMWAY. 


LoNpoN County CovNciIL TRAMWAYS. 


The consideration of this bill by Mr. Kearley’s Committee of the House 
of Commons was continued last week. 

On Wednesday, Mr. JOHN BURNS, M.P., and member of the London 
County Council, gave evidence in support of the tramways. Не considered 
the scheme was the best that had ever been promoted in London to give 
а north and south connection. The Council were unanimous on the 
matter, and he did not regard the opposition from the City Corporation 
as being very serious. 

Mr. M. FITZMAURICE, engineor to the Council, recalled, said the 
space between the two lines over Westminster Bridge would be reduced 
to 9 ft. 7 in. if the centre of the tramways were moved 2 ft. 6 in. from the 
centre of the bridge. 

This concluded the case in favour of the tramways. 

Mr. BAGGALLAY, K.C., addressing the Committee on behalf of 
frontagers, contended that no public case had been made out for inter. 
dep: with the Embankment as a means of accommodating light and fast 
traffic. 

Evidence in opposition was also heard on the part of the 'bus com- 
paniea on the question of competition. 

On behalf of the Metropolitan District Railway Co., Mr. GEORGE 
ESTALL, engineer to the company, said that for nearly 800 yds. the 
tramways would run directly over {пе District Railway along the 
Embankment. For this distance the roof of the tunnel practically 
formed the road, as the depth of soil was not more than 18in. He main- 
tained that there would be & continuous strain upon the girders, and, 
seeing that the conduits required a depth of 30 in., the entire roof of the 
tunnel would have to be reconstructed. This would cost £25,000, and if 
the Committee granted the bill it was only fair that the London County 
Council should bear tbis expense. 

On Thursday, Mr. FREEMAN, K.C., addressing the Committee on behalf 
of the Metropolitan District Railway, contended that no case had been 
established to justify the physical interference with the company's tunnel 
under the Embankment or the competition which was proposed with the 
railway company. There had been no change of circumstances to call 
for a reversal of the policy of Parliament hitherto in respect of tlie tram- 
ways, and he asked the Committee to reject the line, as had been done on 
во many previous cccasions. 

Capt. J. W. NOTT BOWER, Commissioner of the City Police, expressed 
the views which he gave before the Royal Commission on London Trattic 
some time aco, that a tramway over, Blackfriars Bridge would be most 

i-sirable both from the point of view of the trathe and danger to 
‘TADS. : —— 82 
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By the CHAIRMAN : He was inclined to agree that if the roadway of 
the City end of Blackfriars Bridge was widened some of his objections 
would disappear. 

Mr. E. R. HENRY, Commissioner of Metropolitan Police, at the request 
of the Committee gave evidence as to the Westminster Bridge traffic. As 
he understood the scheme, there would not be space on either side of the 
tram rails for two lines of traffic to pass. Such a condition of affairs 
would enormously aggravate the congestion of traffic now existing. 

Mr. F. BEARD, superintendent of the A Division of Police, expressed 
similar views. 

Sir RALPH LITTLER, K.C., for the City Corporation, contended that 
the construction of a tramway over Blackfriars Bridge would so enor- 
mously congest the traffic that it would be automatically driven to London 
Bridge. Already the City Corporation had spent a considerable sum upon 
the bridges, and if this extra traffic was to be put upon London Bridge it 
would mean further expenditure being necessary. If there was such 
urgent necessity for tramway communication across the river, he sug- 
gested that the most convenient way of accomplishing this would be to 
continue Aldwych down to the river, and to construct a bridge over the 
Thames at that point at the expense of the London County Council. 

Mr. E. POLLOCK, K.C., in reply for the London County Council, dealt 
briefly with the general objections to the scheme, and reiterated the 
views he expressed in his opening. With regard to the Metropolitan 
District Railway, the London County Council was willing that any altera- 
tions in the Embankment tunnel should be made at thcir expense under 
the supervision of the railway company. With regard to the strengthening 
of the roof of the tunnel, the cost of this should be borne as between the 
Council and the company, and failing an agreement should be decided by 
arbitration. He asked the Committee to pass the bill. 

On Friday the Committee’s decision was made known. | 

The CHAIRMAN said the Committee had decided that Blackfriars 
Bridge should be widened and the preamble of the bill was found proved 
subject to a clause giving effect to this decision. The Committee would 
authorise tne continuation of the subway from the Strand down to the 
Embankment, but there would be no connection with the Embankment 
tramways. The position of the lines of rails along the Embankment and 
the stopping places near the bridges would have to be submitted to and 
approved by the Committee. The Metropolitan District Ruilway Co. was 
to have a protective clause. | 

Sir RALPH LITTLER, K.C., for the City Corporation, pointed out 
that there was no power in the bill to widen Blackfriars Bridge. 

The CHAIRMAN said the Committee would take care that a clause was 
put in, and nothing would be done that was ultra vircs. 

The Committee then adjourned until Wednesday. | 

On Wednesday, Mr. ERSKINE POLLOCK submitted the following 
proposal with reference to the Embankment tramways: (1) The Council 
shall not commence to construct tramway No. 2 within six months of 
the passing of this act. (2) If within that period the Corporation give to 
the Council notice stating their opinion that the width of the bridge is 
insufficient for the tramway, and stating the manner in which they con- 
sider the bridge should be widened and the proportions in which they 
consider the cost of widening (including costs incidental to obtaining 
necessary statutory powers) should be borne by Council and Corporation ; 
and if within six months of receiving such notice the Council state 
objections to the conditions, a difference shall be deemed to have 
arisen to be determined by arbitration. In the absence of objection 
the Council shall be deemed to have assented to the terms and shall, 
before beginning construction, wait until the widening work is completed. 
(3) An arbitrator shall be appointed by agreement or on application to 
the Institution of Civil Engineers. (4) Nothing shall prevent the Council 
from constructing the tramway without any widening of the bridge after 
the expiration of six months; (a) if the Corporation shall not within that 


period give notice or (b) if the Corporation shall not have substantially 


commenced to widen the bridge in aecordance with notice, and within 
two years of the date of such notice in the event of the Council not having 
made objection, or within two years from the date of the determination 
of a difference by arbitration. 

In reply to Sir CHANDOS LEIGH (the Speaker’s counsel) Mr. POLLOCK 
said that the widening of Blackfriars Bridge would be about llft., and 
might be done without any work in the bed of the river, £0 that the 
Thames Conservancy would not be affected. It might possibly mean the 
introduction of a bill next session to carry out the work. As to a disagrec- 
ment between the City Corporation and the County Council, Mr. Pollock 
said that they were hopeful of coming to terms. 

The Committee then consulted in private for over an hour, when 

The CHAIRMAN announced that the widening of Blackfriars Bridge 
had been laid down by the Committee as a necessity, and without this 
widening the Committee would not pass the bill or any part of it. There- 
fore, unless some agreement could be arrived at with the City Corporation 
the Committee were agreed that it would be useless to proceed any further. 
If there was any possibility of an agrecment an adjournment might be 
made for a reasonable time. | 

After some discussion it was decided to adjourn until June 26 in order 
that the opportunity might be taken of placing the matter before the City 
Corporation. v" 

The Committee afterwards passed some short lengths of line in the 
South of London to which there was no opposition. 


THE TELEPHONE AGREEMENT. 


An order was made in the House of Commons last week on the motion 
of Mr. STUART WORTLEY that the minutes of the evidence taken 
before the Select Committees on Telephones in 1805 and 1898, together 
with the reports of the Committees, be referred to the Select Committee 
on the Post Оћсе Telephone Agreement. l 

The Committee of the House of Commons appointed to consider the 
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agreement of Feb. 2, 1905, between the Postmaster-General and the 
National Telephone Co. settling the terms under which the undertaking 
of the latter will be acquired by the State in 1911, sat for the first time 
on Tuesday. The Committee are: Mr. Stuart Wortley (chairman), Mr. 
Benn, Lord Bingham, Sir Horatio Davies, Mr. Keir Hardie, Mr. Helme, 
Sir William Holland, Mr. Lambton, Mr. Morrison, Mr. J. Nolan, Sir C. 
Renshaw and Col. Royds. The terms of reference to the Committee are: 
To report as to any recommendations thereon whether it is desirable in 
the public interest that the agreement should become binding, with or 
without modifications, and also whether the interests of the employés of 
the National Telephone Co. have been duly considered." 

The agreement was published in our issue for Feb. 24, p. 738. 

Sir ROBERT HUNTER, solicitor to the Post Office, in giving the 
history of telephony in Great Britain, referred to the general terms of 
the National Telephone Co.'s licence and the conditions under which this 
would lapse in 1911. On July 24, 1900, an injunction was granted against 
the company to ү it laying mains underground in London without 
the consent of the Postmaster-General. That brought about a condition 
ot affairs by which it was desirable that a compromise should be come 
to between the company and the Postmaster. At the time the question of a 
competing exchange in London was under consideration, and the difficulty, 
with many others, including intercommunication between the two London 
systems was obviated by the agreement of 1901 (see T'he Electrician, Vol. 
XLVIII., p. 313). In 1899 municipal exchanges were authorised, but only five 
were now open. These were: Hull, where the licence expires in 1911, Glasgow 
(Dec. 81, 1913), Swansea (Dec. 31, 1920), Brighton (April 30, 1926) and 
Portsmouth (July 30, 1926). Practically speaking, nine-tenths of the 
telephone business of the country was in the hands of the company. 
If no arrangement were come to with the company, therefore, by 
1911, the company would be unable to maintain a single exchange, 
and outside London the telephone business would be at a com. 
plete standstill, especially as there could be no purchaser of the 
plant there. Assuming that no arrangement were come to, the com- 
pany would, in the meantime, have to raise their charges and limit 
their works in an endeavour to replace some of their capital, and this 
would be very destructive to telephone enterprise and the convenience of 
the public generally. Therefore it was essential that some arrangement 
should be come to to carry the business on after 1911. The municipal 
exchanges were so few that they did not materially affect the position, 
and therefore the duty had fallen upon the Postmaster-General of making 
some such arrangement as he had indicated above. There were two 
ways out of the difficulty. One was to construct an independent plant 
so that on Jan. 1, 1912, the Postmaster-General could, with his inde- 
pendent plant, continue the service, and the other was to come to some 
arrangement with the company by which, on Jan. 1, 1912, he could con- 
tinue the business of the company. There were many objections to the 
first course, the principal being that it would take six or seven years to 
construct such an independent plant, and the duplication of capital which 
would be necessary. Consequently an agreement had been entered into, 
and this was now before the Committee, Dealing with the provisions of 
the agreement, Witness first referred to clause 2, which laid sown exactly 
what the company had to sell and the Postmaster had to purchase. The 
terms of purchase, he pointed out, were the same as dader the London 
agreement, and the same terms upon which the Post Office would acquire 
the municipal systems—viz., tramway terms. Nothing was to be paid 
for goodwill exoept in respect of the company's private wire business. 
Under clauses 8 and 4 the Postmaster- General could object to take plant 
which was not constructed according to the Post Office specification, and 
with regard to plant which was acquired, and wbich was necessary for the 
service, bu; which would need to be reconstructed in some way, the Post- 
master-General could say that they were not worth so much as they 
otherwise would be. As an example he mentioned single wire, lines with 
earth return. ‘hese matters, however, failing agreement, would go to 
arbitration. Clauses 6 and 7, wbich give the conditions of transfer, 
had been framed in view of the absolute necessity for continuing the 
business uninterruptedly, and it might happen that the company, after 
1911, would carry on the business for the Postmaster-General for a timo. 

At the request of the Chairman, clause 8, relating to the company's 
staff, was left over for the present. : 

Clause 9, Witness continued, related to the conditions to apply in the 
intervening period between the ratification of the agreement and 1911. 
This provided for intercommunication between Post Office and company 
subscribers in any area. Bir Robert Hunter made little comment upon 
the remaining clauses and he then summed up the advantages which the 
Post Office thought would accrue from the ratification of the agreement. 
It provided for the continuance of the service throughout the whole of 
the country without break. It also gave the Postmaster-General the 
system at a price which it would have cost him to construct it, but with 
two grounds of abatement. The first was depreciation. Secondly, although 
it might be good plant fur other purposes, if it was not good plant for the 
Postmaster-General he could object and take the matter to arbitration. 
The agreement also provided for the continuance of the service of the 
National Telephone Co. during the intervening period at reasonable rates. 
It also gave the Postmaster- General the means of advantageously starting 
competition in any area by virtue of the right of intercommunication. 
From the company's point of view, he understood that the agreement 
was considered to enable them to raise the additional capital requisite for 
extending their service in the meantime. 

In answer to Sir WILLIAM HOLLAND, Witness said the local autho- 
rities had had plenty of opportunity of taking up the matter of municipal 
telephones, but had failed to do so. After the Act of 1899 was passed 
there were 60 inquiries with regard to the matter, but only 13 towns took 
licences and but five towns put them into operation. He did not think 
the question of the various municipalities purchasing the National Tele- 
phone Co. could be taken into account, 


In reply to Mr. J. W. BENN, Witness stated that although the terms 
of the purchase were referred to as ‘‘ tramway terms” the actual words 
of the purchase clause of the Tramways Act of 1870 were not used, 
because he did not think they were the best for the purpose. He nsed the 
words ‘fair market value instead of then value” in order to avoid 
any misunderstanding as to what was intended. It was now proposed to 
give the Telephone Co. facilities for laying underground mains all over 
the country. No estimate had been made as to the amount of the 
liability of the Government under the agreement. 

On Wednesday, Sir ROBERT HUNTER was further questioned as to 
the substitution of the words fair market value for the words used in 
the Tramway Act, and reiterated his opinion that the words so used in 
the telephone agreement were more definite and lent themselves to less 
controversy. It was not material which way the agreement was worded, 
but he р eferred the present words. 

Mr. H. BABINGTON SMITH, secretary to the Post Office, confirmed 
the opinions expressed by Sir Robert Hunter at the previous sitting. 
The agreement fixed a maximum and minimum of rates, which intro- 
duced a considerable range of variation. While no reduction was possible 
by the terms of the agreement, on the other hand the charges could not 
be raised, as would not have been improbable under the old conditions. 
Another advantage was that the Postmaster-General undertook to con- 
struct all the new work for the company under certain conditions, which 
gave him great liberty in the matter. This was desirable from several 
points of view. Any plant provided in this manner would be the 
property of the Postmaster-General, anl would be leased to the company 
for the remainder of the term, and thus there would bs no question of the 
valuation of that plant when the transfer took place. This would tend to 
diminish the magnitade of the operation of trausferring the business. 
Moreover, this provision would maintain a pro r development of the 
business, which might not have been ensured a the company been left 
to do this. For instance, under the old conditions the company might 
not replace antiquated plant by more modern plant, because they 
would have some uncertainty as to the amount to be deducted for 
depreciation, &c., and they might feel more secure with their money 
in their pockets. As to wayleaves, it was undesirable that the com- 
pany should go on erecting’ plant which would have to be transferred 
to the Postmaster-General, in places where the Postmaster-General had 
no statutory right to maintain such plant. The company had been forced 
to put its wires to a great extent on private property, and for the company 
to continue doing this would necessitate a great deal of removal of plant 
to places where the Postmaster-General a right to go. Therefore, it 
was to the general advantage that wayleaves should be given to the com- 

ny so that no difticulties would arise when the transfer took place. 

his new plant, also, would be erected under the supervision of the engi- 
neers of the Post Oflice, which would ensure its being in accordance with 
the Post Office specification. 

In answer to Sir WILLIAM HOLLAND, Witness stated there was no 
obligation on the part of the Postmaster.General to buy obsolete plant. 
The question was as to whether any plant conformed to tbe Post Office 
specification. This would not be a matter of opinion but a matter of 
fact. In the event of any difference of opinion on this point he believed 
the arbitration clause would. cover it. It was a question of the legal con- 
struction of the clause, but, as a matter of fact, he thought it improbable 
that any difference of opinion would arise. With regard to supertluous 
plant, that would be referred to arbitration. At the same time it 
would be difficult for an arbitrator to say tbat certain plant was neces- 
sary to the service if the Postmaster-General said he did not want it, and 
the Post Uffice would be glad to have the determination of this matter in 
their own hands. Qua rates, he thought the agreement would tend to 
benefit the public indirectly rather than directly. He did not think it pos- 
sible to keep the rates uniform throughout the country, owing to the 
different conditions obtaining in different towns. Preferential treatment, 
which was prevented by the agreement, related to individuals and not to 
towns. Although the market value of the National Co.’s shares were 
higher than alors the agreement, they were now lower than when the 
agreement was first made public. 

Ву Mr. KEIR HARDIE: This agreement would not have the effect of 
suppressing municipal telephony, for the Postmaster-General had no 
power to interfere with any municipal system during the tenure of its 
licence. After these licences had expired he thought it would be to the 
advantage of the country if the whole of the present municipal services 
were taken over. He could rot say, however, that the Post Office had 
any definite policy with regard to this at present. He did not think there 
was any inconsisteacy on this point between the policy of the Post Office 
now and in the past. Any estimate of the sum to be paid to the company 
in 1912 would be mere conjecture, and, therefore, no attempt had been 
made to arrive at any figure yet. 

The Committee adjourned until Tuesday. 

At the close of the sitting it was announced that anothor Post Office 
witness would be taken, to be followed by witnesses from the National 
Telephone Co. Municipal witnesses would then be heard. 


PROPOSED CONVERSION OF A TRAMWAY COMPANY 
INTO A POWER COMPANY. 


WELLINGBOROUGH AND DISTRICT TRAMROADS AND ELECTRICITY 
SUPPLY BILL. 

This bill came before a Committee of the House of Lords on Thurs- 
day last week, presided over by Lord Brougham and Vaux. Mr. E. 
Moon, K.C., Mr. Balfour Browne, K.C. and Mr. H. Lloyd, K.C., appeared 
for the promoters. Mr. Ram, K.C., and Mr. Clease appeared for the 
Northamptonshire County Council against the bill. There were also 
one or two other opponents on clauses. 

Mr. E. MOON, K. C., said the bill proposed to empower the British 
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Electric Traction Co. to construct new tramroads and tramways in the 
county of Northampton, and to erect generating stations and supply 
electricity in parts of the counties of Northampton, Bedford and Hurting- 
don. The British Electric Traction Co. was very strong financially, the 
authorised capital being £4,000,000, of which £3,000,000 had been raised. 
£2,500,000 in 4 per cent. debentures had also been raised. The tramway 
company was granted its act in 1900 and nothing had been done, but there 
were special reasons for this, and a plication had been made to Parliament 
in 1900 to remove the restrictions which had prevented the company making 
a start. But having been unsuccessful, the company now asked to be 
allowed to abandon the tramway which had prevented the commencement 
of the whole scheme and to construct some short lengths of line in sub- 
stitution. With regard to electrical power supply, it was proposed to erect 
а generating station at Wellingborough with a capacity of 3,000 kw. at the 
start, and bulk °° supply to authorised distributors and power supply to 
ordinary consumers would be given in the area of the Wellingborough Union, 
the Thrapston Union and the Kettering Union ; and any local authority or 
company obtaining powers hereafter to distribute electricity under a 
provisional order or act of Parliament would be able to take a supply 
from the power company at a cheaper rate than they could generate it 
for themselves. The districts in question were at present suffering very 
much from foreign competition, and anything that would permit of the 
manufacturer competing on better terms must be of public advantage. 

Mr. S. Z. DE FERRANTI said the fact that, in such small towns as 
were included in the area, the local authorities could not supply at any- 
thing like the low prices the company could, was the justification for this 
particular power scheme, and, in fact, for all power schemes. The district 
generally was not what could be called & remunerative one, and the com- 
bination of the tramways and power supply was, in his opinion, the only 
means of ensuring a profitable return. There were 200 small factories in 
the area which at present used about 3,000 m.r., in addition to which 
there were ironstone and limestone quarries. The district, as a whole, 
was an ideal one for manufacturing purposes, and the only want was a 
cheap supply of electricity, which would enable the development that was 
necessary to take place, The bill took powers to hire out motors on 
advantageous terms, which meant that the small factories would not have 
to find the necessary capital. This was a big factor in the development 
of a cheap supply of electricity. The charges under the bill would be 13d. 
per unit for power purposes. The distribution costs in such a district 
would be less than in a big town, owing to the cost of breaking up the 
streets in the latter. In this case it was proposed to use overhead wires. 
Generation would be at 5,500 volts, three-phase, and the conditions of the 
electrical equipment generally would be similar to that in the North 
Wales Power Bill which was passed last session. The overhead wires 
would be put on the tramway poles where the tramways existed. His 
estimates of revenue were :— 

Tramway supply, 725,000 units 
cent. load-factor. 

Power supply, 1,800,000 units at 13d. per unit, load-factor 25:5 per cent. 

Private supply, including factory lighting and supply under provisional 
orders, 400,000 units at 34d. per unit, load-factor 9:4 per cent. 

Bulk supply, 120,000 units. aM 

Total estimated supply, 32,125,520 units at an averago price of 1°64d. 
Total revenue, £22,000. Mb 

Estimated capital expenditure on generating station and transmission 
system £180,000. Capital cost per kilowatt £32. 

Total costs 0:714. Financial result, net profit £12,500 = 6:9 per cent. 
on capital outlay. 

He considered the result a low return, but a safe one. The area of the 
district was 172 square miles and the population about 80,000. The chief 
towns in the area were Wellingborough, Finedon, Rushden, Raunds, 
Higham Ferrers, Stanwick and Irchester. 

Cross- examined: Mr. FERRANTI admitted that a large part of the 
area was agricultural, but the possibilities for development for manufac- 
turing purposes were very great, and he saw no reason why any part of 
the area should be struck out. | 

On Monday, Mr. О, 5. В. PALMER, Mayor of Higham Ferrers, said his 
Council was unanimously in favour of the bill. 

Several other witnesses were also called from Higham Ferrers and 
Raunds in support of the bill. The majority of them were boot and shoe 
manufacturers on à small scale, and they all spoke as to the advantages 
of a cheap supply of electrical energy. 

Mr. W. L. DGEN, one of the managing directors of the British 
Electric Traction Co., said the company now frankly admitted that a 
mistake had been made in promoting the original tramway scheme, and 
tbat the line from Wellingborough to Finedon would not pay as the 
district was not ripe for tramway communication yet. In addition, 
the exceptionally heavy cost of the land, &c., in connection with this 
particular line would make its construction absolutely unremunera- 
tive. An attempt had been made by a bill to modify the line so as to 
reduce the cost, but it had been rejected. The company had already 
spent £15,000 upon the scheme, and it was their serious intention to pro- 
ceed with the tramway at once if this bill were passed. The lines would 
be commenced in the spring of next year and be completed in the autumn. 
He was willing to be put under an obligation to complete the lines next 
year. With regard to the part of the bill relating to electric power supply, 
Witness stated that he was a director of the County of Durham Electric 
Power Co., and the North Metropolitan Electric Power Co , both success- 
ful companies. As to the agricultural nature of a portion of the area, he 
pointed out that it was the policy of Parliament not to allow power com- 
panies to take the populated portions of any particular area and leave out 
the less populated, and this was the reason why the area in this case had 
been chosen to include some unbuilt-upon land, The idea was to tempt 
the manufacturer to leave the town and build his factory in the country. 

Cross-examined: It was an uncommon thing for the British Electric 
Traction Co. to allow any of their powers to lie dormant, and he would 
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prepare a list of the whole of the various acts, &., obtained by the com- 
pany, and show those which had not yet been put into force. From his 
knowledge of the district and from his experience in other districts, he 
was confident that the estimates put in by Mr. Ferranti were ample. The 
northern portion of the North Metropolitan Electric Power Co.’s area was 
exactly comparable with this area, and the North Metropolitan Co.’s 
undertaking was a successful one. He denied that the schedule of prices 
was hedged round with all sorts of conditions. The usual clauses had 
been inserted that an authorised undertaker should guarantee a con- 
sumption of energy equal in amount to 20 per cent. of the capital 
expenditure by the company for giving the particular supply. The usual 
clause was also included in the bill that failing agreement as to terms 
between the company and an ordinary power consumer, the matter 
should be settled by arbitration. He did not entirely agree with Mr. 
Ferranti that the tramway portion of the undertaking would not be 
remunerative without the power supply and vice versa. 

On Tuesday further local evidence was called in support of the scheme. 

This concluded the case for the promoters. 

Mr. STOPFORD SACKVILLE, M.P., chairman of the Northampton- 
shire County Council, gave evidence in support of the petition of the 
Northamptonsaire County Council against the bill. He said the Council 
supported the scheme of 1900, in which a circular route of tramways was 
included, and it was the opinion of the Council that the abandonment of 
a portion of it was a breach of the compact with the Council and that 
the district would suffer in consequence. Under the present proposal, 
the County Council would gain nothing, but, in fact, would lose several 
important road and bridge widenings which the company would have 
made under its act of 1900. The delay of five years that had already 
taken place had also seriously shaken the confidence of the Council in the 
company. Had the company intended to carry out the original scheme, 
the County Council would not have opposed. With regard to the power 
supply, he did not think there would be a great field for this. The fear 
was that what had happened in the past might happen in the future, and 
the desire of the County Council was to prevent this. | 

Lord SPENCER, Lord-Lieutenant of the County of Northampton and 
also a member of the County Council, expressed similar views. 

Further evidence against the scheme on general grounds was then heard. 

On Wednesday, Mr. RAM, on behalf of the Northamptonshire County 
Council, said he made investigations concerning the return which had been 
put inas promised by Mr. Madgen, from which it would appear that, with 
the exception of two cases, all the powers obtained by the British Electric 
Traction Co. had either been put into operation or were under construction. 
He had sent telegrams to a large number of town clerks in the towns con- 
cerned, and the replies revealed a very different condition of things. 
From these replies it would appear that in many cases the works had not 
been constructed, in others work had been began but abandoned, and in 
others the powers had been sold. He would therefore ask the Committee 
to regard this list as absolutely untrustworthy. 

Mr. E. MOON objected to these telegrams as evidence. 
the solicitor. 

Mr. SYDNEY MORSE went into the details of the various schemes, and 
gave & general denial to the statements contained in the telegrams referred 
to above. In those cases in which work had not been commenced, the 
plans had been practically all got out. 

Mr. CLEASE, in addressing the Committee on behalf of the Northamp- 
tonshire County Council, laid stress upon the fact that the company 
had already delayed five years, and had not constructed the lines 
authorised in 1900. With regard to the electric power supply part 
of the present scheme, he contended that it was a hopeless one 
if the maximum prices were enforced. The population in the area 
was about one person per acre. The clauses regulating the con- 
ditions of supply were, it was quite true, ordinary clauses under 
ordinary conditions, but under the conditions in this area the clauses 
were the most extraordinary one could think of. The company had 
already prevented a supply of electricity in parts of this district. Only 
this year a company had asked for a provisional electric lighting order for 
Rushden and Higham Ferrers, but the Wellingborough Co., the promoters 
of this bill, had secured the rejection of the application on the ground 
that there was no demand for electricity. It was to prevent this kind of 
thing in the fature that the County Council wished to see this bill rejected. 
It was not believed that the company intended for orie moment to carcy 


He would call 


out the powers of the bill. 


Mr. E. MOON, on behalf of the promoters, replied. He said ho felt a 
little righteous indignation at the tone of the opposition to this scheme. 
The position waa that the company had been authorised to make certain 
tramways in 1900 which, owing to certain circumstances, had not been 
constructed. If this application for an extension of time were not granted 
the whole scheme would lapse. But ali the local authorities were in 
favour of the extension, and who would ca out the scheme if 
the present promoters did not? The district might wait for 10 or 12 
years. The cost of the portion of tha scheme to be abandoned would have 
been £54,000 out of a total of £101,000. To have constructed these lines 
would have meant a very great drag on the scheme and would have 
entailed maintaining the fares higher than would have been necessary 
were the abandonment to be authorised. With regard to the remaining lines, 
he was willing that the Board of Trade should be given the authority to вау 
that the powers under the bill should cease if substantial progress were 
not made within one year. The same principle was embodied in the bill 
with regard to power supply, for the powers would cease after two years 
if substantial progress were not made. As to the criticisms upon the 
power portion of the bill, he contended that the ordinary clauses applied 
in this district more than in any other, owing to the comparatively long 
distance between the centres of supply, at any rate during the present 
state of development of the area. | 

After consultation, the CHAIRMAN said the preamble of the bill was 
not proved. 
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LONDON SOUTHERN TRAMWAYS BILL. 


A Committee of the House of Commons, of which Mr. Ashton is chair- 
man, commenced consideration of this bill on Tuesday. Mr. Balfour 
Browne, K.C., Mr. Vesey Knox, and Mr. C. C. Hutchinson appeared for 
the promoters; Mr. Erskine Pollock, K.C., and the Hon. Evan Charteris 
appeared for the London County Council, who are opposing the bill, and 
Mr. Ram, K.C., ap for the South London Electric Supply Co. 

. Mr. BALFOUR BROWNE, K.C., in opening the bill, said that it was a 
proposal to equip an existing horse tramway in London for electric 
traction. The length of line was about 5 miles, running from Norwood 
Cemetery to Vauxhall Station in one direction and from Camberwell 
Green to Brixton in another direction. The London County Council, 
which was now the purchasing authority for all tramways in the County 

_ of London, could have exercised their right under the Tramways Act of 
1870 to have purchased the London Southern Tramways Co. in 1904, but, 

as the opportunity was not taken advantage of, the company therefore 

had a further lease of seven years from 1904. Thus the County Council’s 
opportunity to purchase would not arise again until five years from now. 

Under the provisions of the bill, however, it was asked to extend the 

time of purchase by the County Council to 42 years in order to allow the 

company an opportunity to recoup itself for the capital expenditure which 
it was now proposed to incur. The cost of electrically equipping the line 
was £170,000 and it was proposed to erect a generating station upon the 

Dulwich College estate. The total additional capital required for the 

purposes of the bill was £190,000. 

Mr. W. M. MURPHY, chairman of the company, corroborated counsel's 
opening statement, and in cross-examination stated that it was expected 
to generate electricity on their site at under 1d. per unit, the total amount 
of power required being about 600 kw. 

Ea HUNT, Mayor of Lambeth, also gave evidence in support of 
the bill. 

On Wednesday local evidence was called in favour of the scheme. 

In the course of cross-examination on behalf of the London County 
Council the Hon. EVAN CHARTERIS pointed out to the Committee that 
the London County Council, when constructing tramways in London, stipu- 
lated that the borough councils should contribute one-third of the cost of 
the necessary street widenings. In this case, had the London County 
Council carried out the lines, the Lambeth Borough Council would have 
had to contribute £40,000. This they had refused to do, but in May this 
year the Lambeth Borough Council agreed to contribute £25,000 if the 
present Bill were rejected. The offer had been accepted, and in the latter 
event the County Council pledged itselt to complete the line in three years. 

Further evidence was then called in support of the bill. 

The CHAIRMAN announced that the promoters need not proceed any 
dese as the Committee were of the opinion that the preamble was not 
proved. 

Mr. VESEY KNOX, on behalf of the promoters, complained of the 
decision of the Committee in view of the fact that he bad not yet com- 
pleted bis case, having several more witnesses to call. It was contrary to 
the practice of Parliament for a decision to be given before the promoters’ 
case was finished, and he entered his respectful protest againat the course 
adopted by the Committee. 

The CHAIRMAN said that the Committee were not bound to hear more 
evidence than would satisfy them that the preamble was not proved, 


ELECTRICITY SUPPLY OUTSIDE MUNICIPAL AREAS. 
CROYDON Corporation BILL. 


A Committee of the House of Lords, of which Lord Newton was Chair- 
man, considered this bill on Friday last. It has already passed the 
House of Commons (The Electrician, April 14, p. 1064). As originally 
introduced the bill dealt with various matters connected with Croydon, 
and included powers to run motor omnibuses as tramway feeders, to con- 
struct some short lengths of new tramway and to supply electrical energy 
in bulk outside the borough boundaries. The powers with regard to 
motor omnibuses were struck out by the Police an Sanitary Committee, 
but the remaining portions of the bill were passed. 

Mr, GERALD FITZGERALD, for the Corporation, said that the only 
opposed portion of the bill was that relating to the supply of electricity 
in bulk in neighbouring districts. The opponents were the South 
Metropolitan Electric Light & Power Co., South Metropolitan Electric 
Tramways & Lighting Co., South London Electric Supply Co., and the 
County of London Electric Supply Co. He might as well say at once 
that he objected to their locus. 

After some discussion the Committee decided to grant the electric 
supply companies a locus. 

‚ Mr. F. C. LLOYD, Town Clerk to the Croydon Corporation, gave evidence 
in support of the clause in question. There were several precedents for it. 

Mr. FITZGERALD, in addressing the Committee on behalf of the 
Croydon Corporation, said it would simply enable the Corporation to 
supply by agreement to authorised distributors in areas adjoining the 
borough boundaries, The companies opposing were the only authorised 
шон at present, and he failed to see in what way they would be 
njured. 

Mr. E. MOON, K.C., on behalf of the Electric Supply Companies, 
objected in principle to these powers being granted. No evidence had 
been called to show that anybody had asked the Corporation for a supply, 
and their case was simply that they were willing to sell. Similar powers 
had already been refused this session in the case of the Accrington bill, 
for the very reason that no one had asked to be supplied. The powers 
asked for were roving powers, and should not be granted. 

че FITZGERALD said the Corporation could only supply by agree- 
ment. i | 

Mr. MOON said that the supply to the adjoining districts must be the 
surplus after the Croydon demands had been met, and, therefore, they 
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could afford to dispose of it at а very cheap rate. This was a standing 


temptation to other oompanies or the local authorities to apply for Pro- 
visional Orders with the object of taking a very cheap supply from the 
Croydon Corporation. 

After consultation, the CHAIRMAN said the Committee would not 
allow the clause. 


CENTRAL LONDON RAILWAY BILL. 


The second reading of the Central London Railway Bill, which pro- 
poses to extend the present line in a loop from Shepherd’s Bush via Кеп: 
sington to the City, has been postponed until Wednesday, June 21. 

ES a a eae 


SUPPLY OF ELBOTBIOITY BILL. 
The second reading of this bill has been fixed for Monday. 


OTHER ELECTRICAL BILLS, 


The Mexborough & Swinton Tramways Bill was read a third time in the 
House of Commons on Thursday last week. 

The London United Tramways Bill was read a second time, and the 
Nottingham Corporation Bill was read a third time in the House of Lords 
on Thursday last. 

In the House of Lords on Friday last the University College, London 
(Transfer), Bill was read a third time and ; 

The Birmingham Corporation Bill came before the Unopposed Com- 
mittee of the House of Lordson Tuesday and was ordered to be reported 
for third reading. The bill has already passed the House of Commons, and 
its objects were given in our issue for April 7. 

The Metropolitan Electric Supply (Acton) Bill was before the Unopposed 
Committee of the House of Lords on Tuesday. The bill proposes to 
ratify an agreement between the Metropolitan Electric Supply Co. and 
the Acton Urban District Council by which the latter takes a supply of 
electricity in bulk from the company. The bill was ordered to be 
reported for third reading. 

The South Wales Electrical Power Distribution Bill was ordered to be 
reported for third reading by the Unopposed Committee of the House of 
Lords on Tuesday. The objects of the bill, which has already passed the 
House of Commons, were given in our issue for April 14. 

The North Metropolitan Electric Power Supply bill and the Accrington 
Corporation Bill were read a third time in the House of Commons on 
Tuesday. 

Electric Lighting Provisional Order Confirmation Billa Noa. 1, 2,3 and 
8 were read & second time in the House of Lords on Tuesday. 


TELEGRAMS TO PERSIA AND JNDIA. 

In the House of Commons on Friday last, in reply to Sir EDWARD 
SASSOON, 

Mr, BRODRICK, in a printed reply, stated that telegrams could be 
exchanged between Teheran and Quetta via Kerman and Robat, but the 
system was not sufficiently complete for the transmission of public traffic. 
Action had been taken to carry the Indian extension of the Central 
Persia line through Baluchistan to Karachi; and, on this line being 
completed, it would at once be opened for public traffic. 

Oa Friday last also, Sir EDWARD SASSOON put a question (set out 
in full on p. 231 of our last issue) concerning the joint-purse agreement 
relating to the transmission of telegrams to and from India. 

Lord STANLEY, in a printed reply, said that the negotiations recom- 
mended by Lord Balfour’s Committee proved to be complicated and dit. 
ficult, and it was not found practicable to effect the termination of the 
joint-purse agreement in the manner proposed ; but, in connection with 
the renewal of the lease of wires ‘to the Indo-European Telegraph Co., 
steps had been taken, as far as possible, that obstacles should not ke 
placed in the way of reasonable reductions of tariff in the future. This 
was the main ground on which Lord Balfour’s Committee desired to ter- 
minate the joint-purse agreement. 


ELECTRICITY IN PORTSMOUTH DOOKYARD. | 
In the House of Commons on Tuesday, Mr. GIBSON BOWLES asked 
the Postmaster-General whether extensive electrical works were carried 
out by the Post Office in Portamouth Dockyard between May and Sep- 
tember, 1904 ; if so, for what purposes were these works undertaken, what 
was the total cost of them, what was the total amount of wages expended 
on the works, how many men were employed thereon and for how many 
dope, and what overtime was paid for. 
ord STANLEY, in a printed reply, said that extensive. telegraph 
works were carried out in Portsmouth Dockyard by the Post Office 
engineering staff during 1904 and the early part of this year. The pur- 
poses were to reconstruct on modern principles the telephone systems of 
the Admiralty and War Department, and to render communication more 
rapid and more efficient. The total cost was about £7,500. He was 
unable to give the other details without a special examination of accounts, 
which would involve a considerable expenditure of time and money. 


" BMPIRE OABLES.” 


In the House of Commons on Thursday last week, | 

Mr. CHARLES DEVLIN asked the Postmaster-General whether the 
resolutions adopted by a number of Chambers of Commerce of the Empire 
respecting Empire cables have béen brought under his notice ; and if he 
intends submitting, at the Colonial Conference of 1906, any scheme or 
policy with respect to Empire cables. A ШЕ. E | 

Lord STANLEY, in a printed answer, said that no recent representa- 
tions on the subject of this question had been addressed to him and he did 
not feel called upon to submit to the Colonial Conference any scheme“ of 
the kind suggested. 
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LEGAL INTELLIGENCE. 


Birmingham Corporation v. Birmingham Canal Navigation Co. 


Mr. Justice Farwell has delivered his reserved judgment in this case, 
in which plaintiffs claimed a declaration that, under certain acts (and 
particularly under sec. 82 of 4 and 5 Wm. IV., cap. 34, and sec. 42 of 
3 Vict., cap. 24) they were entitled to take water free of charge from the 
Birmingham and Fazely Canal for their electricity generating station. 
The amount of water proposed to be taken was at present about 250,000 
gallons per hour. His Lordship said the question turned on the true 
construction of вес. 82 of the 1834 Act. Plaintiffs submitted that their 
generating station was a manufactory within the meaning of the section, 
and defendants contended that the only manufactories entitled to the 
benefit of the act were manufactories belonging to persons, who at the 
date of the act possessed steam engines used for such manufactories, ог, 
in other words, that additional steam engines were allowed to manufac- 

- tories then using steam engines and nothing more, and that, if even this 
were not so, a generating station was not a manufactory within the mean. 
: ing of the act. Prima facie the words “ the above manufactures " must 
: mean the manufactories mentioned above, and that only the manufac- 
tories so mentioned were those having steam engines in existence at the 
date of the act. Further, the act distinguished on the face of it between 
manufactories and corn mills and collieries, ironworks and other works. 
As a matter of construction, he did not think it possible to read 
the words in other than their prima facie meaning. He could only 
alter above into “апу” on the ground that there was some am- 
biguity in the word used, and that there was & paramount and general 
intention clearly expressed with which the prima facie construction 
was inconsistent. He was unable to find any such clear general intent. 
The inference he drew was that steam engines had been erected and were 
in use for some manufactories and cornmills under an Act of George III., 
and also for some ironworks, collieries and other works, and without any 
statutory authority, and that the status quo was preserved as to all these 
with the additional right, in the case of existing manufactories, to erect 
and use further and other engines for such manufactories on the existing 
canals, and also on canals thereafter to be made, while all cornmills 
within the limits had the right whether erected before or after the act. 
Even if he could read above manufactories" as equivalent to “any 
manufactories similar to those mentioned above," he did not think 
that & generating station could fairly be deemed to be included. 
It was not a question of what was a manufactory generally, but 
what did that word under this section of the Act mean. The rule 
that statutes extended by inference to cases not originally contem- 
plated depended on showing that the statute dealt with a genus within 
which the new species was brought. But if the statute showed plainly 
that the word was not used as describing the whole genus put forward as 
. the one applicable to the case, but only some particular species therein, 
. the rule no application. His lordship had heard no evidence to 
inform him of the exact process by which electricity was generated, but 
whatever that | eres might be it was certainly unknown in 1835, and if 
he was to read the 82nd section authorising the taking of water for 
steam engines for manufactories, but not for collieries, ironworks or 
other works in Birmingham and had to determine under which head a 
generating station fell, he should say the latter might be works, but he 
could not see how it could be a manufactory as distinguished from works 
any more than gasworks or waterworks would be. The result was that 
plaintiffs’ claim failed, and they must pay the costs of the action. 


National Telephone Oo. v. Aberdeen Suburban 
Tramways Оо. 


At Edinburgh Lord Johnston gave judgment on Friday in an action 
brought for recovery of £722. 15s. 1d. Under their Provisional Order, 1902, 
defenders constructed tramways, in connection with which pursuers’ district 
manager found it necessary to do a considerable amount of reconstruction 
work so as to remove telephone wires and poles from the routes affected, 
and pursuers averred that the tramway company had undertaken to pay 
(through the engineer in charge of the tramway construction work) 
for the work of removal. Defenders denied that pursuers had to remove 
the poles and wires, and pleaded that the engineer in charge of construc- 
tion was in the employment of the contractors, and was never in the em- 
pornon of, nor had any authority to represent or bind defenders. 

is LORDSHIP dismissed the action, with costs, and said pursuers did 
not aver that they had the authority of the Postmaster-General under the 
Telegraph Acts. He held that the engineer had no authority to repre- 
sent or bind defenders. 


Production of Tramway Tickets. 


The Bradford stipendiary magistrate (Mr. C. Skidmore) has given his 
reserved decision on the summons against John Wilkinson for failing to 
show his tramcar ticket when asked to do so. 

Mr. SKIDMORE considered the case an extremely clear one. There 
was a great distinction between the Sheffield (Muir Wilson) case and the 
present one. In the former case the ticket never got into the hands of 
. the person charged ; it fell on the floor, not having come into the pas- 
senger's hands. The Lord Chief Justice said the man was not bound to 
-touch the ticket. In the present case defendant took a ticket and threw 
it on to the floor. He might just as well have thrown it into the street. He 
threw it on the floor and refused to produce it when requested to do so, 
and the inspector was not obliged to go on to the floor to get it any more 
than he would have been obliged to go out into the street for that pur- 
pose. Wilkinson would be fined 5s. and 13s. costs. 


Re Garcin Renault Electric Cars & Accumulators (Ltd.) 


On the petition of J. G. Childs & Co. (Ltd.), Mr. Justice Warrington 
made a compulsory winding. up order against this company on Tuesday. 


Acetylene Gas & Electric Smelting Co. 


A petition for a winding-up order came before the Appeal Court on 
Wednesday, when the Lord Justice Vaughan Williams ordered it to stand 
over for a fortnight. It was stated that it had been found that the com- 
pany had no works in Norway, and petitioner alleged misrepresentation. 


Workmen's Compensation. 


At Colchester County Court last week Messrs. Crompton & Co. appiied 
for an order for the termination of weekly payments which were being 
made by them to Benjamin Franklin in respect to an accident by which 
he lost his left eye. 

For the applicants, Mr. HILL said his clients were willing to consent 
to a declaration of liability or to a nominal penalty of so much a week. 
While respondent was at work for them on July 23, 1901, a piece of copper 
flew into his eye, and he afterwards lost the sight of the eye. He was to 
resume work on Sept. 16, 1901, and continued without intermission until 
May 22, 1903, when he left. In February, 1901, Franklin stated that his 
sight was not so good as before, and under a memorandum it was agreed 
to pay him 12s. a week, which was half his wages and overtime. The 
application was for the termination of that agreement. Messrs. Crompton 
were willing to take Franklin back at his old rate of wages, 20s. a week, 
and to give him 2s. a week in lieu of overtime, when the works were run- 
ning overtime. His average overtime was 4s, a week. If he lost his 
employment he could apply to His Honour to revise the order. 

Judge TINDAL.ATKINSON, K.C., considered this a generous offer, 
which Franklin had better accept. If he was obliged to leave his employ- 
ment in consequence of not being able to do the work, and it was proved 
that he could not get any other work, he should award him half his origi- 
nal wages. His Honour said the act placed respondent in a very fortunate 

osition. 
А Respondent agreed to accept Messrs. Crompton’s offer, and His Honour 
directed that plaintiffs’ application should stand adjourned sine die, the 
question of costs being reserved. 


NATIONAL ELECTRICAL MANUFACTURERS’ 
ASSOCIATION. 


The last general meeting of this Association in its unincorporated 
form was held on Tuesday to formally transfer the assets of the Asso- 
ciation to the new incorporated Association and to consider the 
report of the committee and financial statement for 1904. 

The latter stated that £327. 12s. had been received in subscriptions 
and £58. 16s. in entrance fees. After meeting current expenditure and 
investing £100 in consols, the bank balance was £106. 2s. 11d., against 
£83. 19s. last year. 

The committee's report stated that lengthy negotiations took place over 
the renewal of the agreement with the Contractors’ Association, but 
ultimately notice to terminate the agreement was given as from Dec. 31, 
1904. The Contractors! Association had, since the lapse of the agree- 
ment, made attempts to get members to enter individually into an 
arrangement with their association for special terms. The committee, 
however, believe that the members have loyally refused such overtures. 
In order to increase its usefulness the Association has been incorporated. 
The suggested establishment of a benevolent fund for the electrical 
industry has been duly deliberated upon by a special committee, and the 
scheme has met with favourable comment on the part of the electrical 
press. The committee has drawn up rules which will be submitted at ап 
early date. With regard to the subject of requests for Christmas boxes 
and contributions towards beanfeasts, &c., the committee hope that 
members will refrain from lending their support to such applications. 
At the invitation of the Engineering Standards Committee to delegate 
representatives, Messrs. F. H. Nalder and C. S. Northcote were appointed 
to act in the manufacturers' interests. In consequence of the considerable 
increase in price of raw material, it was agreed at a general meeting on 
Jan. 10 last to raise the prices for wires and cables 7j per cent. and 
of flexible cords and electrical fittings 5 per cent. on the net. The cable 
manufacturers followed suit by raising their prices 15 per cent. The 
movement initiated by the Association to approach the railway com- 
panies to redrees certain grievances in the classification of electrical 
apparatus, and switchboards especially, has been taken up by the com- 
mittee, and, after protracted negotiations with the Railway Clearing 
House, they have succeeded in carrying certain amendments as to classi- 
fication and terms under which electrical goods will be carried by the 
companies. The question of retaining for an indefinite period deposits 
called for in connection with the issue of specifications for tenders, and the 
necessity of having іп some cases to рау & non-returnable fee for specifica- 
tions, the contents of which are not clearly disclosed in the advertisements, 
has become a source of general complaint. The committee feel that con- 
certed action should be taken in regard to this matter. The committee are 
giving close attention to the system of retaining moneys due under 
executed contracts, and members are requested to furnish the secretary 
with reliable information on the point. The committee having objected 
to certain clauses in the conditions of contract issued by the London 
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County Council relative to the supply of electrical fittings, have received 
a favourable reply, intimating that the matter will be dealt with when 
fresh specifications are issued. The tendency of corporations and 
companies engaged in the supply of electrical energy for power to 
encourage the use of motors by letting the same out on hire-purchase 
has led to a further scheme of bringing arc lamps into the tame 
category. The committee are of opinion that the latter apparatus, being 
of an entirely different character, should not be dealt with in a similar 
manner, and invite opinions of members interested in the manufacture 
or sale of such goods. The numerous small exhibitions being held in 
London and the provinces have been for some time a source of trouble 
and expense to many members, as the limited character of such exhibi- 
bitions could do justice to neither the exhibitor nor the public, and it has 
been decided that an Electrical Exhibition ehall be held under the auspices 
of the Association at Olympia, in September and October next. It is 
highly desirable that members should in the meantime refrain from 
giving support to any other contemplated electrical exhibition. The 
committee are of opinion that the propaganda for enrolling new members 
in the provinces should be supported by holding a few meetings in the 
chief centres of industry, and it is proposed for this purpose to visit 
Birmingham and Manchester at an early date. Mr. David Smith, owing 
to his having accepted & position with à company whose scope does not 
come within the province of the Association, has resigned his seat on the 
committee. 

Mr. Watrer Davenrort (secretary) was voted to the chair, and read 
the report, and in moving its adoption said the status of the Association 
had been improved since its incorporation. The benevolent fund question 
had been laying by until the incorporated Association was fairly estab- 
lished. In consequence of the committee’s representations the railway 
companies had placed switchboards and tumbler switches in a category 
more in the manufacturers’ favour than formerly. A meeting of members 
interested in arc lamps would be called at an early date to deal with the 
question of the hiring of such lamps. With reference to the forthcoming 
electrical exhibition at Olympia, three of the London Borough Councils 
had given up their own projects for exhibitions, feeling that the Olympia 
Exhibition would answer their purposes, and had promised to support the 
Clympia show by purchase of tickets and in other ways. 

In reply to an inquiry as to why the question of the classification of 
electrical apparatus genere ту the railway companies had not been taken 
up by the committee, Mr. F. H. NAL DER (a member of the committee) said 
it had been intended by the railway companies to increase the rates for 
switchboards, and that was why the negotiations with the companies had 
been especially in regard to that class of goods. The companies seemed 
to have considered that switchboards and instruments were the same 
thing, and he admitted that it was reasonable to classify them in that way 
if the instruments were on the boards, but not when they were detached. 
The Railway Clearing House Committee had, in consequence of the steps 
taken by the committee, now decided to classify electric light switches 
made partly of earthenware and partly of brass ” under class 3, the hard- 
ware rate. 

In answer to a question as to the nature of the committee's comp'aint 
to the London Ceuuty Council in regard to Conditions” in the Council's 
contracta, it was explained that the Council specified for English lamps 
and had accepted foreign ones. 

Sevcral members of the committee urged, with regard to the desire of 
certain municipal corporations that contractors should let arc lamps on 
hire, that the hire-purchase system should not be applied to arc lamps, which 
cost only а small sum. These lamps, it was considered, should only be 
supplied to corporations by sale, and the corporations should themselves 
take the risk of the letting on hire. 

A member said he had reason to believe the increase in the price of 
wires and cables agreed to at a previous meeting had not been carried out 
by all the firms concerned, and asked if the committee were aware of this. 

The reply was that there had been no formal resolution binding mem- 
bers as to price, but the mutual agreement to raise prices had been 
adhered to. 

The report and cash summary were then received and adopted. 

The members present agreed not to exhibit at any exbibition during 
1905 or 1906, except that to be held at Olympia under the aut pices of the 
Association. 

The meeting formally agreed to transfer the assets of the Association to 
its successor, the incorporated Association, and the initial meeting of the 
new incorporated Asscciation followed. Mr. Davenport again presided. 
The old committee (Messrs. Bevis, Grainger, P. A. Lundberg, Nalder, 
Northcote, Oppenheimer and Patersen) were elected to form the nucleus 
of a committee of 15 authorised by the articles. Mr. E. J. Clark (Hart 
Accumulator Co.) and Mr. Н. Н. Berry were elected members of the com- 
mittee. Mr. E. Henley Smith was appointed auditor. An increase of 
salary was voted to the secretary. 

It was mentioned that in July a deputation from the Canadian National 
Association of Manufacturers would be in this country, and it was agreed 
that the committee should ascertain who were the electrical members of 
the deputation, and make arrangements for inviting them to the Asso- 
ciation’s annual dinner or to a launch party on the Thames. 

A vote of thanks to the committee terminated the proceedings. 


Municipal Ownership.—An interesting report upon municipal 
ownership has been prepared for publication by the Department of 
Commerce and Labour of the.United States. Statistics and general 
information have been obtained from all the principal countries of 
the world in relation to the various undertakings owned by muni- 
cipal bodies. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Newcastle-upon-Tyne Electric Supply Co. (Ltd.) have further 
vacancies for junior assistants, and are prepared to receive applica- 
cations from apprentices out of their time or young men who have 
been through a college course of electricity. Applications to technical 
manager (Mr. J. S. Watson), Royal Exchange-buildings, Newcastle- 
upon-Tyne. See an advertisement. 


There are vacancies for three premium pupile at Bedford Cor- 
poration electricity works. Particulars from the borough electrical 
engineer, Mr. R. W. L. Phillips, Cauldwell-road, Bedford. See also 
an advertisement. 


An assistant inspector of scientific appliances is wanted for the 
India Store Depot, Belvedere-road, Lambeth, London, S.E. Candi- 
dates must have a knowledge of optical work as applied to surveying 
and similar instruments, and of balances for chemical, assay and 
mint purposes, and must also have a thorough knowledge of 
physics, and be acquainted with the general principles of electricity. 
Salary £200 (rising by annual increments of £10 to £350) per annum. 
Forms of application from the Director-General of Stores, India 
Office, Whitehall, S.W., by June 5. Sce an advertisement. 


The Council of University College, London, will shortly fill the 
vacancy in the chair of Civil Engineering and Surveying occasioned 
by the resignation of Prof. Vernon-Harcourt. Applications, accom- 
panied by at least 20 printed copies of any testimonials they may 
desire to submit by June 10 to the acting secretary (Mr. W. W. 
Seton, M.A.) 


A demonstrator in mechanical engineering is required at Arm- 
strong College, Newcastle-on-Tyne. Duties begin Oct. 1. Stipenc 
commencing at £150 per annum. Applications to the secretary (Mr. 
F. H. Pruen) by June 8. 


The Council of Armstrong College, Newcastle-on- Tyne, also require 
a demonstrator in physics. Salary £100 per annum. Applications 
to secretary (Mr. F. H. Pruen) by June 14. See an advertisement. 


Battersea Borough Council require a chief assistant electrical 
engineer. Commencing salary £200. Applications by noon June 6. 


An engineer to take charge of electric plant, &c., is required at 
University College Hospital, London, W.C. 


Poplar (London) Borough Council require an assistant borough 
electrical engineer. Salary £200 (increasing by annual increments 
of £10 to £300) per annum. Applications by June 14. 


Mr. E. Brown, who has since 1900 been on the engineering staff 
of the University of Liverpool, latterly as lecturer in applied 
mechanics, has been appointed assistant poren in Civil Engineer- 
ing and Applied Mechanics in the McGill University, Montreal. 

Prof. Brown was a student of University College, Liverpool, and 
graduated B.Sc., with Honours in Engineering in the Victoria University 
in 1897, M.Sc. 1900, and M.E. (Liverpool) 1904. He was awarded an 
1851 Exhibition Research scholarship and his work on the ‘‘ Temperature 
Rise in the Coils of Field Magnets" was the first of its kind and was 
regarded so important that the Engineering Standards Committee had 
independent investigations carried out which have confirmed the results 
obtained by Prof. Brown. 

Mr. W. Holmes has been appointed assistant electrical engineer 
at Barking at a salary of £125 per annum, in place of Mr. Swan. 


Argentina.—Mr. J. Aguilar has applied to Congress for a con- 
cession to construct an elevated electric railway, 6:8 miles in length, 
on and near the port lands, adjoining the docks at Buenos Ayres. 
It is stated that a concession for an unlimited period is still in force 
for a line to cover the proposed route, but that nothing has been 
done towards complying with its terms. 


Ashton-under-Lyne.— There was a deficit of £7,881 on the past 
year's working of the municipal tramways. | 


Bangor.—An inquiry was held last week into the Council's 
application for sanction to a loan of £1,753 for extensions of the 
electric light cables. 


Barking.—The accounts of the electricity department for the 
year ended March show a profit of £114. 


Bermuda.—The local electric light, power and traction company, 
incorporated in 1904, has obtained exclusive privileges in connection 
with electric lighting, electric power, and the establishment of a 
rapid transit service. No steps have, however, yet been taken to 
proceed with the construction of works and erection of machinery. 

During 1904 the inland military telegraph service was abolished, 
and a military telephone service substituted. 


Birkenhead. —The capital expenditure of the electricity depart- 
ment at Mar. 81 was £118,171. 178. 5d.,an increase of £17,827. 18s. 11d. 
The total net revenue was £12,897. 13s. 10d. (less allowances for bad 
debts and depreciation on motors), and the total costs were £4,727. 16s. 8d., 
leaving gross profit £8,169. 17s. 2d. After providing for interest 
(£3,307. 11s. 4d.) and sinking fund (£2,753. 11s. 11d.), the net profit was 
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LEGAL INTELLIGENCE. 


Birmingham Corporation v. Birmingham Canal Navigation Co. 


Mr. Justice Farwell bas delivered his reserved judgment in this case, 
in which plaintiffs claimed a declaration that, under certain acts (and 
particularly under sec. 82 of 4 and 5 Wm. IV., cap. 34, and sec. 42 of 
3 Vict., cap. 24) they were entitled to take water free of charge from the 
Birmingham and Fazely Canal for their electricity generating station. 
The amount of water proposed to be taken was at present about 250,000 
gallons per hour. His Lordship said the question turned on the true 
construction of кес. 82 of the 1831 Act. Plaintiffs submitted that their 
generating station was a manufactory within the meaning of the section, 
and defendants contended that the only manufactories entitled to the 
benefit of the act were manufactories belonging to persons, who at the 
date of the act possessed steam engines used for such manufactories, or, 
in other words, that additional steam engines were allowed to manufac- 
- tories then using steam engines and nothing more, and that, if even this 

were not so, a generating station was not a manufactory within the mean- 
ing of the act. Prima facie the words the above manufactures " must 
: mean the manufactories mentioned above, and that only the manufac- 
tories so mentioned were those having steam engines in existence at the 
date of the act. Further, the act distinguished on the face of it between 
manufactories and corn mills and collieries, ironworks and other works. 
As a matter of construction, he did not think it possible to read 
the words in other than their prima facie meaning. He could only 
alter “above” into any on the ground that there was some am- 
biguity in the word used, and that there was a paramount and general 
intention clearly expressed with which the prima facie construction 
was inconsistent. He was unable to find any such clear general intent. 
The inference he drew was that steam engines had been erected and were 
in use for some manufactories and cornmills under an Act of George III., 
and also for some ironworks, collieries and other works, and without any 
statutory authority, and that the status quo was preserved as to all these 
with the additional right, in the case of existing manufactories, to erect 
and use further and other engines for such manufactories on the existing 
canals, and also on canals thereafter to be made, while all cornmills 
within the limits had the right whether erected before or after the act. 
Even if he could read above manufactories as equivalent to “any 
manufactories similar to those mentioned above, he did not think 
that & generating station could fairly be deemed to be included. 
It was not a question of what was & manufactory generally, but 
what did that word under this section of the Act mean. The rule 
that statutes extended by inference to cases not originally contem- 
plated depended on showing that the statute dealt with a genus within 
which the new species was brought. But if the statute showed plainly 
that the word was not used as describing the whole genus put forward as 
. the one applicable to the case, but only some particular species therein, 
. the rule had no application. His lordship had heard no evidence to 
inform him of the exact process by which electricity was generated, but 
whatever eost oda might be it was certainly unknown in 1835, and if 
he was to r the 82nd section authorising the taking of water for 
steam engines for manufactories, but not for collieries, ironworks or 
other works in Birmingham and had to determine under which head a 
generating station fell, he should say the: latter might be works, but he 
could not see how it could be a manufactory as distinguished from works 
any more than gasworks or waterworks would be. The result was that 

plaintiffs’ claim failed, and they must pay the costs of the action. 


National Telephone Oo. v. Aberdeen Suburban 
Tramways Oo. 


At Edinburgh Lord Johnston gave judgment on Friday in an action 
brought for recovery of £722. 158. 1d. Under their Provisional Order, 1902, 
defenders constructed tram ways, in connection with which pursuers’ district 
manager found it necessary to do a considerable amount of reconstruction 
work so as to remove telephone wires and poles from the routes affected, 
and pursuers averred that the tramway company had undertaken to pay 
(through the engineer in charge of the tramway construction work) 
for the work of removal. Defenders denied that pursuers had to remove 
the poles and wires, and pleaded that the engineer in charge of construc- 
tion was in the employment of the contractors, and was never in the em- 
ployment of, nor had any authority to represent or bind defenders. 

His LORDSHIP dismissed the action, with costs, and said pursuers did 
not aver that they had the authority of the Postmaster- General under the 
Telegraph Acts. He held that the engineer had no authority to repre- 
sent or bind defenders. 


Production of Tramway Tickets. 


The Bradford stipendiary magistrate (Mr. C. Skidmore) has given his 
reserved decision on the summons against John Wilkinson for failing to 
show his tramcar ticket when asked to do во. 

Mr. SKIDMORE considered the case an extremely clear one. There 
was a great distinction between the Sheffield (Muir Wilson) case and the 
present one. In the former case the ticket never got into the hands of 
. the person charged ; it fell on the floor, not having come into the pas. 
senger's hands. The Lord Chief Justice said the man was not bound to 
touch the ticket. In the present case defendant took a ticket and threw 
it on to the floor. He might just as well have thrown it into the street. He 
threw it on the floor and refused to produce it when requested to do so, 
and the inspector was not obliged to go on to the floor to get it any more 
than he would have been obliged to go out into the street for that pur- 
pose. Wilkinson would be fined 5s. and 13s. costs. 


Re Garcin Renault Electric Oars & Accumulators (btd.) 


On the petition of J. G. Childs & Co. (Ltd.), Mr. Justice Warrington 
made a compulsory winding-up order against this company on Tuesday. 


Acetylene Gas & Electric Smelting Co. 

A petition for a winding-up order came before the Appeal Court on 
Wednesday, when the Lord Justice Vaughan Williams ordered it to stand 
over for a fortnight. It was stated that it had been found that the com- 
pany had no works in Norway, and petitioner alleged misrepresentation. 


Workmen's Compensation. 


At Colchester County Court last week Messrs. Crompton & Co. appiied 
for an order for the termination of weekly payments which were being 
made by them to Benjamin Franklin in respect to an accident by which 
he lost his left eye. 

For the applicants, Mr. HILL said his clients were willing to consent 
to a declaration of liability or to a nominal penalty of so much a week. 
While respondent was at work for them on July 23, 1901, a piece of copper 
flew into his eye, and he afterwards lost the sight of the eye. He was to 
resume work on Sept. 16, 1901, and continued without intermission until 
May 22, 1903, when he left. In February, 1901, Franklin stated that his 
sight was not so good as before, and under a memorandum it was agreed 
to pay him 12s. a week, which was half his wages and overtime. The 
application was for the termination of that agreement. Messrs. Crompton 
were willing to take Franklin back at his old rate of wages, 20s. a week, 
and to give him 2s. a week in lieu of overtime, when the works were run- 
ning overtime, His average overtime was 4s, a week. If he lost his 
employment he could apply to His Honour to revise the order. 

Judge TINDAL-ATKINSON, K.C., considered this a generous offer, 
which Franklia had better accept. If he was obliged to leave his employ- 
ment in consequence of not being able to do the work, and it was proved 
that he could not get апу other work, he should award him half his origi- 
nal wages. His Honour said the act placed respondent in a very fortunate 
position. 

Respondent agreed to accept Messrs. Crompton’s offer, and His Honour 
directed that plaintiffs’ application should stand adjourned sine die, the 
question of costs being reserved. 


NATIONAL ELECTRICAL MANUFACTURERS’ 
ASSOCIATION. 


The last general meeting of this Association in its unincorporated 
form was held on Tuesday to formally transfer the assets of the Asso- 
ciation to the new incorporated Association and to consider the 
report of the committee and financial statement for 1904. 

The latter stated that £327. 12s. had been received in subscriptions 
and £58. 168. in entrance fees. After meeting current expenditure and 
investing £100 in consols, the bank balance was £106. 2s. 11d., against 
£83. 19s. last year. 

The committee's report stated that lengthy negotiations took place over 
the renewal of the agreement with the Contractors’ Association, but 
ultimately notice to terminate the agreement was given as from Dec. 31, 
1904. The Contractors’ Association had, since the lapse of the agree- 
ment, made attempts to get members to enter individually into an 
arrangement with their association for special terms. The committee, 
however, believe that the members have loyally refused such overtures. 
In order to increase its ugefulness the Association has been incorporated. 
The suggested establishment of a benevolent fund for the electrical 
industry has been duly deliberated upon by a special committee, and the 
scheme has met with favourable comment on the part of the electrical 
press. The committee has drawn up rules which will be submitted at an 
early date. With regard to the subject of requests for Christmas boxes 
and contributions towards beanfeasts, &c., the committee hope that 
members will refrain from lending their support to such applications. 
At the invitation of the Engineering Stendards Committee to delegate 
representatives, Messrs. F. H. Nalder and C. 8. Northcote were appointed 
to act in the manufacturers' interests. In consequence of the considerable 
increase in price of raw material, it was agreed at а general meeting on 
Jan. 10 last to raise the prices for wires and cables 7j per cent. and 
of flexible cords and electrical fittings 5 per cent. on the net. The cable 
manufacturers followed suit by raising their prices 15 per cent. The 
movement initiated by the Association to approach the railway oom- 
panies to redress certain grievances in the classification of electrical 
apparatus, and switchboards especially, has been taken up by the com- 
mittee, and, after protracted negotiations with the Railway Clearing 
House, they have succeeded in carrying certain amendments as to classi- 
fication and terms under which electrical goods will be carried by the 
companies. The question of retaining for an indefinite period deposits 
called for in connection with the issue of specifications for tenders, and the 
necessity of having in some cases to pay a non-returnable fee for specifica- 
tions, the contents of which are not clearly disclosed in the advertisements, 
has become a source of general complaint. The committee feel that con- 
certed action should be taken in regard to this matter. The committee are 
giving close attention to the system of retaining moneys due under 
executed contracts, and members are requested to furnish the secretary 
with reliable information on the point. The committee having objected 
to certain clausea in the conditions of contract issued by the London 
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County Council relative to the supply of electrical fittings, have received 
a favourable reply, intimating that the matter will be dealt with when 
fresh specifications are issued. The tendency of corporations and 
companies engaged in the supply of electrical energy for power to 
encourage the use of motors by letting the same out on hire-purchase 
has led to a further scheme of bringing arc lamps into the rame 
category. The committee are of opinion that the latter apparatus, being 
of an entirely different character, should not be dealt with in a similar 
manner, and invite opinions of members interested in the manufacture 
or sale of such goods. The numerous small exhibitions being held in 
London and the provinces have been for some time a source of trouble 
and expense to many members, as the limited character of such exhibi- 
bitions could do justice to neither the exhibitor nor the public, and it has 
been decided that an Electrical Exhibition ehall be held under the auspices 
of the Association at Olympia, in September and October next. It is 
highly desirable that members should in the meantime refrain from 
giving support to any other contemplated electrical exhibition. The 
committee are of opinion that the propaganda for enrolling new members 
in the provinces should be supported by holding a few meetings in the 
chief centres of industry, and it is proposed for this purpose to visit 
Birmingham and Manchester at an early date. Mr. David Smith, owing 
to his having accepted a position with a company whose scope does not 
come within the province of the Association, has resigned his seat on the 
committee. | 

Mr. Warrrkn Davenport (secretary) was voted to the chair, and read 
the report, and in moving its adoption said the status of the Association 
had been improved since its incorporation. The benevolent fund question 
had been laying by until the incorporated Association was fairly estab- 
lished. In congequence of the committee’s representations the railway 
companies had placed switchboards and tumbler switches in a category 
more in the manufacturers’ favour than formerly. А meeting of members 
interested in arc lamps would be called at an early date to deal with the 
question of the hiring of such lamps. With reference to the forthcoming 
electrical exhibition at Olympia, three of the London Borough Councils 
had given up their own projects for exhibitions, feeling that the Olympia 
Exhibition would answer their purposes, and had promised to support the 
Clympia ehow by purchase of tickets and in other ways. 

In reply to an inquiry as to why the question of the classification of 
electrical apparatus generally by the railway companies had not been taken 
up by the committee, Mr. F. H. NAIL DER (a member of the committee) said 
it had been intended by the railway companies to increase the rates for 
switchboards, and that was why the negotiations with the companies had 
been especially in regard to that class of goods. The companies seemed 
to have considered that switchboards and instruments were the same 
thing, and he admitted that it was reasonable to classify them in that way 
if the instruments were on the boards, but not when they were detached. 
The Railway Clearing House Committee had, in consequence of the steps 
taken by the committee, now decided to classify © electric light switches 
made partly of earthenware and partly of brass" under class 3, the hard- 
ware rate. 

In answer to a question as to the nature of the committee's comp'aint 
to the London Ccuuty Council in regard to Conditions" in the Council's 
contracts, it was explained that the Council specified for English lamps 
and had accepted foreign ones. 

Several members of the committee urged, with regard to the desire of 
certain municipal corporations that contractors should let arc lamps on 
hire, that the hire-purchase system should not be applied to are lamps, which 
cost only а small sum. These lamps, it was considered, should only be 
supplied to corporations by sale, and the corporations should themselves 
take the risk of the letting on hire. 

A member said he had reason to believe the increase in the price of 
wires and cables agreed to at a previous meeting had not been carried out 
by all the firms concerned, and asked if the committee were aware of this. 

The reply was that there had been no formal resolution binding mem- 
bers as to price, but the mutual agreement to raise prices had been 
adhered to. 

The report and cash summary were then received and adopted. 

The members present agreed not to exhibit at any exbibition during 
1905 or 1906, except that to be held at Olympia under the autpices of the 
Association. 

The meeting formally agreed to transfer the assets of the Association to 
its successor, the incorporated Association, and the initial meeting of the 
new incorporated Asscciation followed. Mr. Davenport again presided. 
The old committee (Messrs. Bevis, Grainger, P. A. Lundberg, Nalder, 
Northcote, Oppenheimer and Patersen) were elected to form the nucleus 
of a committee of 15 authorised by the articles. Mr. E. J. Clark (Hart 
Accumulator Co.) and Mr. Н. Н. Berry were elected members of the com- 
mittee. Mr. E. Henley Smith was appointed auditor. An increase of 
salary was voted to the secretary. 

It was mentioned that in July a deputation from the Canadian National 
Association of Manufacturers would be in this country, and it was agreed 
that the committee should ascertain who were the electrical members of 
the deputation, and make arrangements for inviting them to the Asso- 
ciation's annual dinner or to a launch party on the Thames. 

A vote of thanks to the committee terminated the proceedings. 


Municipal Ownership.—An interesting report upon municipal 
ownership has been prepared for publication by the Department of 
Commerce and Labour of the.United States. Statisties and general 
information have been obtained from all the principal countries of 


the world in relation to the various undertakings ownel by muni- 
cipal bodies. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


: Newcastle-upon-Tyne Electric Supply Co. (Ltd.) have further 
vacancies for junior assistants, and are prepared to receive applica- 
cations from apprentices out of their time or young men who have 
been through a college course of electricity. Applications to technical 
manager (Mr. J. S. Watson), Royal Exchange-buildings, Newcastle- 
upon-Tyne. See an advertisement. 


There are vacancies for three premium pupils at Bedford Cor- 
poration electricity works.  Particulars from the borough electrical 
engineer, Mr. R. W. L. Phillips, Cauldwell-road, Bedford. See also 
an advertisement. 


An assistant inspector of scientific appliances is wanted for the 
India Store Depot, Belvedere-road, Lambeth, London, S.E. Candi- 
dates must have a knowledge of optical work as applied to surveying 
and similar instruments, and of balances for chemical, assay and 
mint purposes, and must also have a thorough knowledge of 
physies, and be acquainted with the general principles of electricity. 
Salary £200 (rising by annual increments of £10 to £350) per annum. 
Forms of application from tho Director-General of Stores, India 
Office, Whitehall, S.W., by June 5. See an advertisement. 


The Council of University College, London, will shortly fill the 
vacancy in the chair of Civil Engineering and Surveying occasioned 
by the resignation of Prof. Vernon-Harcourt. Applications, accom- 
panied by at least 20 printed copies of any testimonials they may 
desire to submit by June 10 to the acting secretary (Mr. W. W. 
Seton, M.A.) 


A demonstrator in mechanical engineering is required at Arm- 
strong College, Newcastle-on-Tyne. Duties begin Oct. 1. Stipenc 
commencing at £150 per annum. Applications to the secretary (Mr. 
F. H. Pruen) by June 8. 


The Council of Armstrong College, Newcastle-on-T yne, also require 
a demonstrator in physics. Salary £100 per annum. Applications 
to secretary (Mr. F. H. Pruen) by June 14. See an advertisement. 


Battersea Borough Council require a chief assistant electrical 
engineer. Commencing salary £200. Applications by noon June 6. 

An engineer to take charge of electric plant, &c., is required at 
University College Hospital, London, W.C. 

Poplar (London) Borough Council require an assistant borough 
electrical engineer. Salary £200 (increasing by annual increments 
of £10 to £300) per annum. Applications by June 14. 


Mr. E. Brown, who has since 1900 been on the engineering staff 
of the University of Liverpool, latterly as lecturer in applied 
mechanics, has been appointed assistant professor in Civil Engineer- 
ing and Applied Mechanics in the McGill University, Montreal. 

Prof. Brown was & student of University College, Liverpool, and 
graduated B.Sc., with Honours in Engineering in the Victoria University 
in 1897, M. So. 1900, and M.E. (Liverpool) 1904. He was awarded an 
1851 Exhibition Research scholarship and his work on the ‘‘ Temperature 
Rise in the Coils of Field Magnets" was the first of its kind and was 
regarded so important that the Engineering Standards Committee had 
independent investigations carried out which have confirmed the results 
obtained by Prof. Drown. 

Mr. W. Holmes has been appointed assistant electrical engineer 
at Barking at а salary of £125 per annum, in place of Mr. Swan. 


Argontina.— Mr. J. Aguilar has applied to Congress for а con- 
cession to construct an elevated electric railway, 6:8 miles in length, 
on and near the port lands, adjoining the docks at Buenos Ayres. 
It is stated that a concession for an unlimited period is still in force 
for a line to cover the proposed route, but that nothing has been 
done towards complying with its terms. 


Ashton-under-Lyne.—There was a deficit of £7,881 on the past 
year's working of the municipal tramways. : 


Bangor.—An inquiry was held last week into the Council's 
application for sanction to a loan of £1,753 for extensions of the 
electric light cables. 


Barking.—The accounts of the electricity department for the 
year ended March show a profit of £114. 


Bermuda.—The local electric light, power and traction company, 
incorporated in 1904, has obtained exclusive privileges in connection 
with electric lighting, electric power, and the establishment of a 
rapid transit service. No steps have, however, yet been taken to 
proceed with the construction of works and erection of machinery. 

During 1904 the inland military telegraph service was abolished, 
and a military telephone service substituted. 


Birkenhead. — Тһе capital expenditure of the electricity depart- 
ment at Mar. 81 was £118,171. 17s. 5d.,anincreaseof £17,327. 18s. 11d. 
The total net revenue was £12,897. 13s. 10d. (less allowances for bad 
debts and depreciation on motors), and the total costs were £4,727. 168. 8d., 
leaving gross profit £8,169. 17s. 2d. After providing for interest 
(£3,307, 118. 4d.) and sinking fund (£2,753. 11s. 11d.), the net profit was 
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£2,108. 18s. 11d., against £1,386. Os. 44. in 1903-4. 759,421 units of 
current (657,045 for private and 102,876 for public lighting) were sold, 
against 661,171 in the previous year. The equivalent of 66,574 8 c.p. 
lamps is connected, compared with 50,353; the maximum load was 
052 kw., against 566 kw., and the load-factor was 13:29 per ceht. The 
total capacity of the plant is 1,375 kw. The works costs were 1:026d. 
(against 1:124d.) per unit, and the total costs 1-494d., against 1:587d. ` 


Birmingham.—For the year ended March 81, 4,645,027 units of 


electric current were sold (against 4,367,164 in the previous year), 
and the receipts were £71,195. 17s. (against £69,421. 138. 11d.). 


The revenue account shows a credit balance of £39,573. 128. 7d., com- 


pared with £36,939. 178. 8d. The total cost works out at 1:5844, per 
unit, against 1:742d. After paying interest and sinking fund charges 
(£28,781. 5s. 3d.) the surplus was £10,789. 78. 4d., compared with 
£10,412. 4s. 7d. The Electricity committee have carried the net profit to 
reserve. The total length of new mains laid during the past year was 
11,050 yds., compared with 10,051 in 1903. The lamp and motor con- 
nections during the year were equal to 16,168 16 c.p. lamps, against 12,499. 

For the year ended March 31 the gross profit on the Steelhouse- 
lane tramway route was £8,784. 1s. 2d. After paying interest and 
sinking fund the net profit was £5,800. 17s. 8d., which has been 
carried to reserve. 


Bombay.—The Municipal Council at their meeting on 4th ult. 
passed a resolution approving the formation of the Bombay Electric 
Supply & Tramways Co. (Ltd.), for the acquisition by the company 
of the undertaking of the Bombay Tramway Co., and for the con- 
version of the lines to electric traction. 

The Corporation have decided that when the new company has at its 
disposal £1,000,000 (which is said to have been guaranteed in London) 
the Corporation will recognise the company under clause 9 of their agree- 
ment of March, 1901, with Mr. W. G. Bingham. The Corporation also 
decided that on the completion of the purchase of the old company's 
undertaking they will execute in favour of the proposed new company the 
deed contemplated in the 1901 agreement. 


Bournemouth.—The work of constructing the electric tramways 
to Christchurch has been commenced. Particulars of the contract 
let for feeder cables, &c., are given in another column. 


Bradford.— The gross profit on the past year's working of the 
tramways was £70,000, and, after allowing for interest and sinking 
fund, the net profit was £16,000, against £13,399. 13s. 6d. in the 
previous year. 


Bury.—The accounts of the electricity department for the year 
ended March show capital expenditure £77,558, increase £4,064. 

The income (£11,356. 14s. 9d.) included £6,368. 0s. 5d. from private 
consumers, £3,857. 14s. 6d. from tramways, £585. 5s, for public lighting, 
£532. 14s. 10d. for rental of meters, motors, &c., and for private con- 
struction. Working expenses were £5,225. 17s. 3d. and gross profit 
£6,130. 17s. 6d. Sinking fund and interest required £3,199. 7s. 7d., 
leaving £2,931. 9s. 11d. net profit. Public lamps consumed 62,801 units, 
tramways 662,250, and private consumers 555,410. The plant capacity 
is 1,260 kw., and the total maximum supply demanded was 1,158kw. 38 
new consumers were connected during the year, equivalent to 6, 104 8 c.p. 
lamps. The load-factor for lighting and power™éombined was 15:9 per 
cent., compared with 17:3 per cent., the reductioti being due to a decrease 
in current told for power. There are 61 hired motérs in use (equal 381 H.P.) 
and 38 motors owned by consumers (equal 200 H..). The price of cur- 
rent for the tramways has been reduced to 1:24. There are applications 
in band for 150 н.р. of motors, and it is anticipated that the tramway 
demand will increase by 250,000 units during the current year. 

The cbief engineer and manager (Mr. S. J. Watson) states that the new 
plant put in during the previous financial year, consisting of triple-expau- 
sion engines, supplied with superheated steam from mechanically. fed 
boilers, is giving excellent results, as with an increase in the output of 
90 per cent. there was only an increase of 39 per cent. in the quantity of 
fuel used. The decision to triple two of the existing compound engines, 
and fit superheaters and mechanical stokers to the old boilers will enable 
further economies to be made. | | 


Ohina.—In a report on the trade of Hankow, by Mr. Consul. 
General Fraser, it is stated that electric lighting undertakings are 
still only being talked about in this important district, it being 
found that the Chinese authorities are becoming more averse than 
ever to giving foreigners any control within native limits. 
Chinese, it appears, will not allow foreign registered companies to 
carry out such public works, while foreigners will not put capital in 
any but European.managed companies. Hence there is a deadlock 
in industrial enterprise of this character. 


Electrical Plant for Japan.— Reuter states that contracts of the 
value of $5,000,000 have been placed in the United States for ship- 
ment with all despatch of electrical plant, machinery, tools, &c., for 
the Japanese Government shipyards and arsenals. 


Gloucester.—An inquiry was held on Tuesday into the applica- 
tion of the Council to borrow £19,100 for extensions of the electri- 
city undertaking. 

he borough electrical engineer (Mr. W. J. Bache) gave technical 
details and supplied particulars of the rapid progress made. For the past 
year, the revenue amounted to £10,409, and the gross profit to £5,537. 
Interest and sinking fund charges were £4,448, leaving a net profit of 
£1,088 to reduce an accumulated deficit of £1,858. 

The Inspector (Mr. H. Ross Hooper) commented upon the lowness of 
the cost (14d. a unit) and said it did not seem to him that the Corpora- 


The 


ton were charging what the publio lighting was costing them, which 


should be based upon the candle-power of the lamps. 


Hampstead (London).—For the year ended March 81 the 
income of the electricity department was £58,051, expenditure 
£29,142, leaving £28,919. After paying interest and instalments 
of loans the balance was £4,792, which has been carried to reserve. 
In 1904-5 the income was £62,625, and the expenditure £27,982. 
The estimated capital expenditure for 1905-6 is £12,659, and this is 
to be borrowed from London County Council, to be repaid as to 
£7,559 in 25 years, and as to £5,110 (meters and indicators) in 
10 years. 

Hanley.—The Council decided on Tuesday, on the recommen- 
dation of the borough electrieal engineer (Mr. C. H. Yeaman), to 
apply for sanction to a further loan of £11,000 for additional plant, 
cable extensions, meters, &c. 


Hanwell.—The Council have approved the agreement with the 
Uxbridge & District Electric Light Co. for the transfer of the 
Council's provisional order, 1904. The company bear the expense 
of obtaining and transferring the order (about £500) and undertake 
to supply electricity at 5d. per unit, this rate is to be reduced on cer- 
tain contingencies. The Council also reserve the right of purchase. 


Heckmondwike.— At last week’s Council meeting the chairman 
of the Finance committee (Mr. Maitland) announced that there was 
a profit of £1,154. 3s. 3d. on the electricity undertaking for the past 
year, against £260 in the previous year. It was proposed to carry 
this amount to contingency fund. The receipts included five 
quarters’ payments from the tramway company, as there had been 
a readjustment of the accounts so as to include the last (March) 
quarter in the year’s income of the electricity department. | 


Hull.—To encourage the use of electric current for power, the 
Electric Lighting committee have drawn up a scheme for letting 
electric motors on hire, giving users the option of purchase at cost 
price, less half the amount of rental paid. The borough electrical 
engineer (Mr. Bell) has been authorised to purchase motors as 
required. It is proposed to charge a rental equivalent to 15 per 
cent. of the cost of the motor and starting gear. 


Inquest.—A verdict of accidental death was returned at an 
inquest held at Gateshead on Monday on the body of a labourer 
named Fenwick, who, while engaged at the Greensfield railway 
shops, Gateshead, came in contact with an electric wire and died 
from shock. Evidence was given that while deceased was on a 
ladder he was seen to grasp an electric wire with his right hand, 
evidently to save himself from falling. Death ensued immediately. 


Islington (London).—Recently the borough electrical engineer 
(Mr. A. Gay) recommended the Council to expend £15,500 on 
additional plant for the electricity works, but the matter was deferred 
in order to obtain the opinion of Prof. Kennedy. 

The Electrical committee have considered Prof. Kennedy’s report 
and reiterate its recommendation to proceed with the extensions. 
On Wednesday the Finance committee endorsed this view. 

In his report Prof. Kennedy, after referring to the present plant at the 
station, states that he has no hesitation in saying that an extension of 
the plant ought to be carried out as soon as possible. From the records 
of the station it appeared that the boilers are working economically. 
The amount of steam used per unit generated, however, is very large, and 
pointed to the fact that at present the engines are by no means working 
economically, very probably owing to the fact that the cylinders have 
worn oval, and that considerable waste of steam takes place by leakage 
past the pistons. Taken over the whole year, working non-condensing, 
the steam used is somthing like 60 lb. per unit generated or more. This 
figure includes all steam used for auxiliary pumping and other plant, and 
all the general losses which are unavoidable with an extended system of 
engines and pipes. A steam turbine of 1,500 kw. capacity, tested by itself, 
should certainly not use more than about 20 lb. of eteam per unit. If to 
this be added a very liberal allowance for steam supplied to auxiliary 
plant, for blowing off and for general waste, the total should still not exceed 
30 lb. per unit (.he turbine working with its condenser), against about 


double the amount used at present. Allowance must, of caurse, be made for 


the fact that the existing plant would be worked with condensation as soon 
as the alterations to the condensing plant were completed. Allowing for 
this, the proposed new plant would effect a saving of something like 20 lb. 
of steam per unit. Running at full-load for 20 hours a week (say, 1,000 
hours per annum) it would generate 1,500,000 units. Thesaving on each 
unit would correspond to fully 21b. of coal, so that the total saving of 


coal, compared with present working, would amount to over 1,300 tons 


per annum (at 168. per ton) or £1,000 a year. Considering the whole 
matter and the present state of engineering manufacture, the Council's 
choice would lie between a vertical compound or triple-expansion engine 
and a steam turbine. The cost of the two types of machinery would not 


be very different, but the turbine would probably be the cheaper. The 


space occupied by the turbine would be considerably smaller, and would 
better suit the space at the committee’s disposal. The risk of disturbing 
neighbours by noise or vibration is considerably less in the case of the 
turbine than in the case of reciprocating machinery. In economy there 
would not be much difference at an output of 1,500 kw., but the turbine 
should be as economical as the reciprocating engine at that power. The 
question of whether a steam turbine would cost more or less in repairs and 
maintenance than an ordinary steam engine was not one which could be 
easily or positively answered. He did not think they would be taking any 
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considerable risk in adopting a turbine engine as proposed by the Council's Co. A similar decision was recently piven by one of the chief 


chief engineer. 


Light Railways.—Barking District Council are applying for an 
order authorising the construction of light railways in Barking tow 
and the parish of Barking. à 

Padstow, Bedruthan & Mawgan Light Railway Co. are applying for an 
extension of time for compulsory purchase of lands and completion of 
works under their 1903 order. 

North Lindsey Light Railways Co. seek powers to construct light rail- 
ways in the Parts of Lindsey. 

Holmfield & Southowram Light Railway Co. seeks extension of time 
for compulsory purchase of lands and completion of works, &c., authorised 
by their 1902 order. 

Wolverhampton & Cannock Chase Light Railway Co. want authority 
to work and maintain as a light railway the railways authorised by the 
Wolverhampton & Cannock Chase Railway Act, 1901, and extension of 
time for compulsory purchase of lands and construction of railways, &c. 

“ Projects" Limited are applying for an order authorising construction 
of light railways from Weston, near Bath, to the top of Lansdown Hill. 

Mr. R. E. C. Shann and others are applying for authority to construct 
and work certain portions of the Barton (Lincs.) Light Railway. 

Messre,. R. E. C. Shann, W. F. Tempest and others are applying for 
an order authorising the construction of certain portions of the Ackworth 
(Yorks.) Light Railway. 

S. M. H. Tramway Synd. (Ltd.) are applying for an order authorising 
construction of the Ryhope, Seaham, Murton & South Hetton Light 
Railways. 

Power is sought to incorporate the Woking & Bagshot Light Railway Co. 
to construct railways in Horsell, Chertsey and Woking and other powers. 


Llane)ly.— The Council decided last week on the advice of their 
consulting engineer (Mr. J.C. Howell) toadopt an electricity supply 
scheme, estimated to cost £6,000. The Council will take current 
in bulk from the South Wales Electrical Power Distribution Co. 


London County Council.— At Tuesday's meeting sanction was 
given to Islington to borrow £1,782 for electric lighting and a loan 
of £3,660 was made to Poplar for similar purposes. 

Tramiays.—The Highways committee submitted a report in respect 
of the proposed application to Parliament for authority to lay down 
temporary tramway tracks during the reconstruction of the tramways for 
electric traction.—It was agreed to apply for special powers. The com. 
mittee also brought up a report recommending the construction of new 
tramways and reconstruction of portions of existing southern lines at a 
cost of £287,150, the total length of these tramways being about 17 miles 
of single line.— Consideration of this matter was postponed. 


London Oounty Council Tramways —At the City of London 
Court of Common Council meeting yesterday (Thursday) the decision 
of the Select Committee of the House of Commons on the County 
Council's Victoria Embankment tramway scheme (reported on 
another page) was discussed. 

Mr. A. C. Morton said the Corporation had an absolute veto, and if no 
other terms gould be arranged the County Council would undoubtedly be 
prepared to pay for the widening of Blackfriars Bridge, which was made 
by the Select Committee a condition of their approval of the Bill. 

The matter was referred to a committee. 


Manchester Steam Users’ Association —А the meeting on 
Tuesday, Mr. Adam Dugdale said :— 

The Association had a greater number of boilers under its care than at 
any previous period. No explosion had occurred during the year in con. 
nection with boilers under their supervision, nor had any explosion ever 
oczurred of a boiler for which they were in any way to blame. During 
the year the Association had subscribed £250 to the National Physical 
Laboratory as a contribution towards the cost of experiments on ooper 
heated steam. Those experiments would, it was hoped, settle questions 
which were still in dispute. The National Physical Laboratory were also 
undertaking experiments with a view to settle several other questions of 
importance, such as gear friction, influences of temperature and time, 
effects of vibration, &c. 

Manchester Suburban Electric Railway.— Efforts arc being 
made to revive this scheme, and a meeting of promoters and others 
interested in the railway will be held in Manchester next week. 

It is proposed to construct a belt line to standard gauge, but as a light 
railway. The main line is to be about 164 miles long, and the branches 
are to increase the total mileage up to about 26 miles. The line is intended 
to intersect and connect all the existing southern trunk railway lines 
from Manchester to London. The line is to run out for about 7 miles in 
à south-westward direction into Cheshire, and then through the outer 
belt of suburban residential districts of North Cheshire. Tue railway is 
to terminate at a proposed new station at Hazel Grove, near the terminus 
of Stockport Corporation Electrio Tramways. 

New York Tramways.— Mr. Paul Morton, Secretary of the Navy, 
has resigned, in order to assume the managership of the Metropoli- 
tan Tramway Co. at а salary which is reported to be $50,000 a year! 


Oldham. For the year ended March there was a deficit of £4,176 
on the tramways undertaking, compared with £7,823 in the previous 
year. 

Patent Litigation.— The Mica Insulator Co., Empire Works, 
Blackhorse-lane, Walthamstow, London, E., call our attention to a 
decision just given in the Courts of Delaware, U.S.A., upholding a 
patent for mica insulation belonging to the American Mica Insulator 


German Courts. 


. Personal.— Mr. Sidney C. Sheppard has resigned his position on 

the staff of the Stalybridge, Hyde, Mossley and Dukinfield Tramways 

and Electricity Board and is leaving to take up an important posi- 

tion under the Bolivian Government in about 24 months’ time. 

Mr. Sheppard will be glad to receive catalogues and notices of speci: . 
alities with reference to electrical plant of all kinds, and especially 

to tramway and railway traction work. Communications to Mr. 

Sheppard, c/o Mr. E. E. Abrahainson, 14, Wormwood.street, Old 

Broad-street, London, E C. 


Poplar (London). Loans of £3,845 for additional plant for the 
electricity works and £815 for meters are to be taken up by the Council. 


Porto Rico.—The electric railway has been working and exten- 
sions have besn in course of construction for some time in Porto 
Rico, but from a variety of causes, financial and otherwise, the line 
has now ceased working, and it is anticipated that the enterprise 
will have to be abandoned altogether. 

At Ponce both the electric railway and the public and private 
electric lighting continue working successfully. The company 
which is now operating has bought up the local electric lighting 
plant and has a monopoly of the supply of current. 


Shipley.—The accounts of the electricity department for the year 
ended March show capital expenditure £56,250, increase £12,426. 

The revenue was £7,925. 18s. 6d. (against 25,210 in the previous year) 
and working expenditure £4,309. 11s. 2d. Gross profit was £3,616. 7s, 4d. 
£38,054. 5s. 9d. was required for capital charges, leaving net profit 
£562. 1s. 7d., which is being carried forward. This compares with a 
deficit of £125 on the previous year. 426,593 units were supplied to 
private consumers (compared with 190,113), 58,733 to public lamps 
(against 56,000), and 511,774 for traction (against 362,411). The plant 
capacity is 1,170 kw. (against 720 kw.), maximum load on feeders 622 kw. 
(against 451 kw.) and load factor 18.3 per cent. (against 15:36). There 
are 236 consumers (with the equivalent of 24,016 8 c.p. lamps) connected 
to the mains, against 169 (with 18,098 lamps). The works costs were 
0:684d. and the total costs 0:840d. per unit. 


Bir John Oass Techuical Iustitute.— The salary of the prin- 
cipal (Dr. C. A. Kohn, M.Sc.) has been increased from £500 to 
£600 per annum. 

Bky-Bigns.—At Bow-street on Thursday last Sir A. de Rutzen 
gave his decision in the case in which the Lyceum (1908) (Ltd.) 
were summoned for unlawfully erecting a sky-sign contrary to the 
London Building Act, 1894. | 

The sign consisted of a light iron framework, about 5 ft. 6 in. high, on 
the roof of the portico of the theatre upon which appeared the word 
Lyceum in open letters nearly 3 ft. in length. Electric lamps were 
affixed to the letters to illuminata them at night. 

For the defence it was submitted that, in ordér to prove that a sign was 
а sky-sign, it had to be ahown that it was fixed wholly or in part over and 
above the building or structure. Counsel relied upon the Tussaud case. 

For the prosecution, it waa stated that that case was decided under the 
old Act of 1891. The 1894 Act defined a sky-sign as any sign erected 
upon, over, or above any building or structure, which or part of which 
sign shall be visible against the sky from any point in any street or 
public way. 

In giving his дєсіз on, Sir A. de Rutzen said that he had seen the sign 
and found that it could be clearly seen against the sky from certain 
points, He had no doubt it was a sky-sign, and he made an order for its 
removal within 14 days with £2. 2s. costs. 

Stafford.—The gross profit on the electricity undertaking for the 
year ended March was £2,127, and after paying interest (£917) and 
sinking fund (£991) there was a net profit of £219. 290,000 units 
of electrical energy were sold against 213,000 in the previous year. 


Staff газі ге Tramways.— On Wednesday the work of recon- 
structing the Wednesbury-Darlaston tramway (which has been 
closed for about 18 months) for electric traction was commenced. 


Sunderland.—The report of the 10th year’s working of the elec- 
tricity department states that the aggregate net profit to date is 
£3,186, which has been placed to reserve. | | 

During the past year several shipyards and engine2ring works have 
relied solely upon the electric motive power supplied by the Corporation. 
The number of 8 c.p. lamps connected on March 31 was 289,800, compared 
with 197,683 in 1904, an increase of 46 per cent. The number of units 
sold was 4,772,913, against 3,508,139. The units sold for lighting were 
1,080,380, power 1,661,586, tramways 1,707,261, and public lighting 323,736. 

Swinton and Pendlebury.—An inquiry was held last week into 
the application of the Council for permission to borrow £12,300 for 
electric lighting. It is proposed to take current from the Lancashire 
Electric Power Co. | 

Trinidad.— Attention is called in a report on the trade of Trinidad, 
one of the British West Indies group, to the handsome profit realised 
by a group of Canadian capitalists from the increased value of the 
electric lighting and tramway undertaking at Port of Spain. There 
has been an upward tendency of the stock of this company for some 
time past, consequent upon the excellent dividends realised and in 
sight. The extensions to the tram:vays which are now in progress 
or under consideration are expected to add largely to the trading 


profits. 
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Venezuela.— Among the chief public works in course of construc- 
tion in Venezuela isa Government electric lighting plant at Caracas. 

In July last the La Guaira Electric Lighting Co. inaugurated the 
opening of its electricity undertaking. The works are small, and 
are capable of supplying all current necessary up to the present 
time. The adoption of electric lighting for private and business 
houses is making good progress. 


Welshpool.—A preliminary meeting of tradesmen was held last 
week to consider the advisability of adopting an electricity supply 
scheme. 

Some local mill owners (Messrs. A. J. W. James and T. Parry Jones) 
propose to put down electric lighting and power plant, and offer either 
to supply the town with electricity or to take current from the Corporation. 
Gas is 4s. 2d. per 1,000 at Welshpool. 

The Mayor (Mr. J. Price Jones) has decided to call a public meeting, and 
a committee has been appointed to prepare a case in favour of the scheme. 


West Bromwich.—During the year ended March 31 1,411,884 
units of electric current were sold, an increase of 306,878 on the 
year. The total cost per unit sold was 0:994. The net profit was 
£1,327, against £1,545 in 1904, this reduction being due to the 
reduced charge for current for traction. 


Westminster. At yesterday (Thursday's) Council meeting the 
following quotations were received for supplying current to the 
Council's buildings :— 

Charing Croas (West End & City) Co. (for all or any buildings supplied), 
lighting 21d. per unit, power 2d. ; Metropolitan Co., buildings at present 
supplied 3d., all buildings within the area, lighting 2$d., power 24. ; 
London Electric Supply Corpn., all buildings within the area, lighting 
24d., power 2d.; St. James’ & Pall Mall Co., all buildings at present sup- 
plied, lighting 24d. : Westminster Co., all buildings now supplied, if pre- 
sent contract is extended for three years from Jan. 1, 1906, lighting 23d., 
power 2d. The General Purposes Committee recommended that the 
companies now supplying the Council buildings be notified that the 
Council is prepared to enter into a contract for three years for supply as 
at present, at 21d. per unit for lighting and 2d. for power, on condition 
that if any reduction in price is made to other consumers a similar reduc- 
tion be made to the Council.—Approved. 

A letter from the Board of Trade as to the additional system proposed 
to be adopted by the London Electric Supply Corpn. for the supply 
of energy under their orders, stated that the Board are advised that fuses 
are n for securing the safety of the public and the continuity of 
the supply, and that the Board has no power to direct that access shall 
be given to street fuses from private property. The Board considered it 
would be advantageous if the fuses were placed in pillar boxes. 

The Law and Parliamentary committee recommended that the Board 
of Trade be informed that the Council adhere to their objection to the 
proposed additional system for the supply of electric energy, as tending to 
multiply the already too numerous obstructions in the public streets, and 
strongly disapprove of the suggestion that fuses be placed in pillar boxes 
above ground. 

The recommendation was adopted. 

It will be remembered that the St. James’ & Pall Mall Co. in April 
offered to continue their contract for supplying current and maintaining 
G6 arc lamps of a minimum of 700 c.p. at the reduced price of £17 each 
per annum. The Gas Light & Coke Co. offered to instal the lamps at 
£10 each, payment to be spread over five years free of interest, and to 
maintain and light these lamps at £15. 10s. each per annum. The com- 
mittee recommended the acceptance of the former offer. Since April 
the Works committee had received & report from the city engineer as 
to the relative cost of eleectric lighting and gas, and the advantages 
of each illuminant from various points of view. ‘There had also been re- 
ceived from the Gas Light and Coke Co. the option of renewing the light- 
ing contract for a further term of five years from Nov., 1910. There had 
further been received a letter from the St. James' & Pall Mall Co. pointing 
out that the special service mains are the property of the compauy, and if 
they were unsuccessful in obtaining a renewal of their contract the 
mains would be withdrawn, and if the committee at any time replaced the 
arc lamps the greater part of the original expenditure would have to be 
incurred. The committee being equally divided between the two offers, 
left it to the Council to determine which tender should be accepted. 

Ald. Емрех moved that the report of the committee be again referred 
back, with instructions to give details of the comparative oost of the 
different systems. 

Mr. BiNGuAM opposed another reference back, and said that the majority 
of the people doing business in the streets affected asked for electricity. 
If the Council accepted the tender of the Gas Co., the electric light people 
would pull up the special service mains, and so the Council would be left 
for ever to the tender mercies of a monopoly. 

Mr. Everitt followed on the same side, and contended that the Gas 
Co. had always put the screw on when they had no opposition, 

In the result Ald. Emden's motion was agreed to. 


Wimbledon.— An inquiry was recently held into the application 
of the Council to borrow £13,218 for additional plant at the genern- 
ting station and extensions of mains. 

The Crenx (Mr. Sheldon) said that £132,416 had already been borrowed 
for the undertaking. There were 1,590 consumers in Wimbledon and 53 
in Merton. The undertaking was nocharge on the rates, and the profits 
had been placed to reserve. There had been a consistent increase of profit, 
and the Council had been able to lower the charge for current to private 
consumers. The average annual increase in the demand for current was 
20 per cent. The population increased at the rate of about 2,000 a year, 
and 350 to 400 houses were annually erected, Practically all new houses 


from £30 rental and upwards were wired for electric light, which was 
almost the only illuminant used. 


Wishaw (N.B.)—The burgh electrical engineer (Mr. Cox) has 
submitted his electricity supply scheme, estimated to cost £13,600 

Current in bulk is to be taken from the Clyde Valley Electrical Power 
Co. Mains will be laid in 13 of the principal streets. There will be 45 
1,500 c.p. arc lamps and 33 Nernst 90 c.p. lamps for street lighting. The 
price per unit for private lighting will be 34d. 


Oricket.— On Saturday last the Robertson Lamp Works cricketers 
met Drake & Gorham's team at Ealing, when the Lamp Makers 
had the unusual experience of being defeated by 35 runs. 


ee ee 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.— The 1905 Edition 
of the Big Blue Book is ready, price 155., or post free ín the 
United Kingdom, 155. 9d. The new and enlarged volume 
brings a great mass of statístical and technical data up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry. 


TENDERS INVITED. 


Penrith District Council are prepared to receive offers from sub- 
stantial companies or firms for the right of exercising the powers 
under the Penrith Electric Lighting Order, 1900. Further par- 
ticulars from the clerk to the Council (Mr. G. Wainwright), Public 
Offices, Penrith, to whom sealed offers by noon 12th inst. See also 
an advertisement. | 

Manchester Electricity committee invite tenders for supply of 
low-tension cables, ampere-hour and watt-hour meters and box 
compound. Specifications, &c., from secretary of electricity depart- 
ment, Mr. F. E. Hughes. Tenders (addressed chairman of com- 
mittee) to the Town Hall, Manchester, by 10 a.m. 14th inst. See 
also an advertisement. 


Partick Town Council invite tenders for one marine-type water- 
tube boiler, with superheater, sundry pipes, &c., extensions to 
switchboard, coal conveyor, overhead bunkers, &c., and feeder cable. 
Tenders to the town clerk (Mr. James Donaldson), by noon June 6. 

Ossett Town Council invite tenders for quick-speed engines, dyna- 
mos, booster and balancers, storage battery, switchboard, travelling 
crane and cables. "Tenders to town clerk by June 14. 

Edinburgh Corporation invite tenders for supply of lead-sheathed 
paper-insulated copper cables for the year ending May 15, 1906. 
Tenders to the town clerk (Mr. Thomas Hunter, W.S.) by June 5. 

Edinburgh Corporation also invite tenders for steam and exhaust- 
pipe work at the MeDonald-road electricity supply station. Tenders 
to Mr. Thomas Hunter, W.S., City-chambers, Edinburgh, by 10 a.m. 
June 6. 

Portsmouth Corporation want tenders by 10 алп. June 13, for 
best Durham rough small and best north country screened nut coal 
for the electricity works. 

The managers of the West London School Distriet, Ash ford, 
require tenders by 11 a.m. 9th inst. for 12 months’ supply of electric 
light fittings. 

Glasgow Corporation want tenders by 10 a.m. June 13 for con- 
struction of further tramways. 

Glisgow Corporation also require tenders by 10 a.m. 6th inst. for 
the extension of Coplawhill tramcar works. 

Greenock Corporation require tenders by June 6 for 12 months’ 
supply of coal and engine-room stores for the electricity department. 


Darlington Corporation invite tenders by June 19 for switchboard 


| extension and a reversible booster. 
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Grays Thurrock Council invite tenders by June 17 for storage 
battery, feed pump, switchboard extension and economiser extension. 


Wetherby (W. R. Yorks) Rural District Council want tenders by 
7th inst. for telephonic inter-communication. 


Cardiff Corporation require tenders by 14th inst. for electric 
lighting of Whitchurch Asylum. 


Ghent municipal authorities invite tenders until July 15 for 
supply and erection of three electric elevators at the docks. 


TENDERS RECEIVED AND ACCEPTED. 


Birmingham Electricity committee have accepted the following 
tenders in connection with their Summer-lane electricity works :— 


Sapcote & Sons, foundations and buildings .......... £104,466 0 
Belliss & Morcom, engines, &&ũœe/ . 53,078 0 
Dick, Kerr & Co., direct-current бепегаѓогв............ 6,685 0 
British Westinghouse Co., alternating-current generators 3,765 0 
Jessop & Appleby Bros., cranes .. 1,770 0 
New Conveyor Co., coal and ash conveying plant 5,840 0 
British Thomson-Houston Co., direot- current switehboard 13,685 10 
Babcock & Wilcox, boilerr s u . 15,088 0 
E. Green & Son, fuel economisers and flue damper .... 2,294 0 
Stewarts & Lloyds, pipework ................ S GRE VS 4,731 16 
W. H. Allen, Son & Co., circulating water pumps ...... 1,430 0 


Birmingham Tramways committee have accepted the following 
tenders :— 

Dick, Kerr & Co., reconstruction of permanent way at £42,261. 15s. 1d., 
and 200 tramcars at £110,411. 12s. 

Bolckow, Vaughan & Co., tramrails (1,650 tons) and fishplates, at 
£5. 108. per ton. 

Hadfield’s Steel Foundry Co., special work at £1,708. 


Bournemouth Corporation have accepted the tender of Johnson 
& Phillips for feeder cables, troughing, excavation, &c., for the Christ- 
church tramways extension at £5,405. 16s. bd. The following firms 
also tendered :— British Insulated & Helsby Cables, Callender's Co., 
W. T. Glover & Co., W. T. Henley's Telegraph Works Co., Siem ens 
Bros. & Co., St. Helens Cable Co., and the Western Electric Co. 
The contract for tramcars has not yet been let. 


Brighton Corporation have accepted the tender of the British 
Westinghouse Co. for Additional switch gear, required at North-road 
station, at £690, and for supplying isolating switches to all existing 
feeders and accessories at Southwick station at £1,450. 


Portsmouth Electric Light committee have accepted the tender of 
Sir Wm. Arrol & Co. for a 200-ft. steel shaft at the clectricity works 
at £1,511. 


The order for a complete departmental telephone exchange at the 
Chiswick works of John I. Thornycroft & Co. has been placed with 
Ycomans & Co., 1, Telegraph-street, London, E.C. 


The tender of Dick, Kerr & Co. has been accepted for laying a 
tramway at Batley, and that of the Western Electric Co. for feeder 
cables. 


Hammersinith (London) Council have accepted the tender of 
Ed. Bennis & Co. for a coal elevator at the electricity works (with - 
out crushing plant) at £747. There were 14 tenders received. 


Hammersmith (London) Council have accepted the tender of 
John Smith for a 8-ton derrick crane for the electricity station at 
£55. 2s., less 10 per cent. 

Rochdale Council have accepted the tender of Siemens Electric 
Appliances (Ltd.) for an installation of fire alarm boxes. 

Exeter Council have accepted the tender of S. Rawlinson & Sons 
for a tower waggon for the tramways department at £68. 


Gloucester Education committee have accepted the tender of 
Woodward & Co. for wiring the Calton-road schools at £265. 


BUSINESS NOTICES, 


The Simplex Steel Conduit Co., inform us that, in order to meet 
the greatly increased demand for Simplex conduit and fittings, they 
have found it necessary to build entirely new manufactories at 
Garrison-lane and Maxstone-street, Birmingham. These new 
works have been equipped with the most up-to-date machinery and 
labour-saving appliances, and will enable the company to maintain 
its high reputation for best class conduit, fittings and material. 
Special arrangements are made and facilities provided for quick 
delivery, and a large and representative stock will be held so that 
all demands may be met with promptitude. 


The Clift Mfg. Co. has recently been formed into a private limited 
company. Ata meeting on May 26, Mr. Paul W. Rands, late of the 
General Electric Co., was appointed managing director, and Mr. 
C. H. Robson (also lately with the G.E. Co.) was elected a director 
and secretary of the company. Besides the works at Bravington- 
road, W., the company has opened West-end offices at Dacre House, 
‘Victoria-street, Westminster. It is, we are informed, proposed to 
develop a general supply business in addition to the existing busi- 
ness of manufacturers of switchboards and central-station gear. 


The D.P. Battery Co. inform us that from the 1st inst. all in- 
quiries should be sent to Lumford Mills, Bakewell, Derbyshire, from 
which address the business of the company will in future be conducted. 


We announced in our issue of April 14 that it had been decided 
to amalgamate the undertakings of Felten & Guilleaume Carlswerk 
Actien Gesellschaft, Miilheim-on-Rhine, and the Elektrizitiits Actien 
Gesellschaft vorm. W. Lahmeyer & Co., Frankfort-on-Main. We 
are now informed that a new company, entitled the Felten & Guille- 
aume-Lahmeyerwerke Actien Gesellschaft, has been formed to 
к and carry оп both undertakings. 

he Miilheim branch takes over the manufacturing portion of the Frank- 
fort company. To carry out this arrangement, and at the same time 
increase the working capital, the Felten & Guilleaume Co.’s capital bas 
been raised from 36,000,000 m. to 55,000,000 m. New shares have been 
issued at 110. The management cf both concerns remains unchanged. As 
stated above, it is the manufacturing part of the Lahmeyer Co. that 
enters into the new combine, whilst the Electrizitäts-Actien-Gessellschaft 
vorm. W. Lahmeyer & Co. as a firm continues to exist and assumes the 
character of a finance institution, and will remain in touch with the new 
Felten & Guilleaume-Lahmeyer Works in so far as they receive, as an 
equivalent forthe surrender of their manufacturing business, a correspond- 
ing proportion of the shares of the new company. 

The firm of Felten & Guilleaume Carlswerk, whose style is changed to 
Felten & Guilleaume-Lahmeyer-Werke, was converted into a limited 
company at the beginning of 1900, with a capital of 30,000,000 m., in- 
creased at the end of the same year to 36,000,000 m. This firm has been the 
property of the Guilleaume family for more than 75 years. Since the con- 
version dividends of 10, 10, 5 and 5 per cent. have been declared for 1900, 
1901, 1902 and 1903 respectively. For 1904 the dividend has just been 
declared at 8 per cent. The shares of the Felten & Guilleaume Co. have 
hitherto been held exclusively by the Guilleaume family, and we under. 
stand this will continue to be the case. The works at Mülheim employ 
about 5,000 hands, and engines of 5,500 н.р. are installed. 

The Weston Electrical Instrument Co., of Newark (U.S.A.) notify 
that a London branch office and laboratory has been opened at 
Audrey House, Ely-place, Holborn, E.C., under the management of 
Mr. A. Davy. 

The offices of the Kabelfabrik Actien Gesellschaft (vorm. Otto 
Bondy) have been removed to the company’s new works at 83, 
Oswaldgasse, Vienna XII./8. 


BANKRUPTOIES, LIQUIDATIONS, &c. 
In the failure of John Morley, electrician, 7, North-street, Hull, 
the liabilities are £149. 17s. 9d., and assets £29. 108. 4d. Failure is 
attributed to trade depression, losses on contracta and law costs. 


Claims against the Electric Turbine and Gas Retort Charging 
and Discharging Machine Co. (Ltd.) must be sent by July 11 to 
Mr. W. K. Wenham, 27, Martin's-lane, London, E.C. 

Edmundson's Electricity Meter Syndicate (Ltd.) is to be wound 
up voluntarily with Mr. W. Harrison, 117, Lonsdale-street, Brad. 
ford, as liquidator. 


Bale by Tender.—London County Council is open to receive 
tenders for the purchase of the electricity generating machinery and 
plant at the Sardinia-street station of the Metropolitan Electric 
Supply Co., recently acquired by the Council Particulars and 
forms of tender from the Council's Valuer, 9, Spring-gardens, S.W., 
or on the premises. "Tenders to the clerk of the Council (Mr. G. L. 
Gomme), County Hall, Spring-gardens, before 3 p.m., of Monday 
next, June 5. On view June 2,3 and 5. Further particulars are 
given in an advertisement. 

Plant for Sale.—E. S. Hindley & Sons, 11, Queen Victoria-street, 
London, E.C., have a number of dynamos of various sizes for 
disposal to clear. Sce advertisement. 


Pcemises for Sale and to Let.— Messrs. Stafford & Rogers (Ltd.), 
auctioneers and estate agents, 83, High-street, Bedford, have for 
sale (with immediate possession) some valuable freehold property 
which can be easily converted into works for engineers, electricians, 
motor factors, &c. See an advertisement. 


Messrs. Perkins, Bacon & Co., Southwark Bridge-buildings, 
London, S.E., have to let conveniently situated factory premises 
in the east end of London, with а total floor area of 88,500ft. See 
an advertisement. 

Messrs. Douglas Young & Co., 51, Coleman-street, London, E.C., 
have offices to let in the City of London, particularly suitable for a 
firm of engineers, electricians, &c. See advertisement. 


Agents Wanted.— Fuller, Macleod & Co. (Ltd.), Norfolk House, 
Laurence Pountney-hill, London, E.C., require agents for the sale 
of Hellesen dry cells. See advertisement. 

Electric Fans.—The advent of fine warm weather gives addi- 
tional interest to the new list of Freezor electric fans manu- 
factured and supplied by the General Electric Co. The new list, 
now being circulated through the trade, contains fu!l information 
regarding the installation and working of this useful apparatus, 
which to-day forms an essential part of every well-equipped private, 
public or industrial establishment. Space at our command limits 
the examples of these fans which we are able to illustrate, but we 
may call particular attention to a continuous-current fan shown in 
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Fig. 1, which is made with 12. in., 14-in. or 16-in. blades working 
at from 100 to 500 volts. The special merits of this type of 
Freezor fan is that it contains in one unit the three styles 
known as desk, trunnion and bracket fans, and can be adjusted to 
propel the air in any direction, requiring neither extra parts nor 
special tools to adapt it for use in either of the three styles men- 
tioned. Fig 2 shows a 12-in. desk fan complete with guard and 
switch for 100 volts 40-60 cycles, and Fig. 3 is a small ventilating 
or porthole fan specially igned for small rooms and offices. 
Figs. 2 and 3 are of the induction type, the speed varying with the 


Fre. 1. 
ADAPTABLE FOR 
Dess, Tecrcsxios og Bracezr. Dax Fax. 


Fic. 2. 
A.C. 12 in. 


Fio. 3. 
A.C. PortHoLe Fas, 
Мосхтер 1х Riso, 


C.“. Fax, 


periodicity Fig. 2 is fitted with switches, but without speed regu- 
lators, the speed varying from 1,150 revs. per min. at 40 cycles to 
1,400 revs. per min. at 60 cycles. 
. &e.—Cambridge Scientific Instrument Co. have 
ready а set of illustrated leaflets desembing some of their scientific 
and instruments. These include Callendar's apparatus 
for measuring the mechanical equivalent of heat, vapour pressure 
appara: s. which are a modification of that used by Regnault in his 
тезем сен: iatwratory spectrometers, embodying some improve. 
Hs i€1.1.72 wards accuracy and rigidity ; a telescope and scale 
Brit илз te Lil usted individually in various ways to suit different 
p-7pose: : мэй Es geometric tripod stands, which are claimed to 
be Pu adapted for supporting galvanometers, lamps and the 
cee. А Ёл deseription is also given of the Dolezalek electrometer 
of 15e ~ quadrant type. 

The quadrants and needle are of small dimensions so as to keep down 
the electrostatic capacity as much as ible, and the needle is of paper 
evated with tinfoil, and is suspended by a quartz fibre. No damping 
devize i$ necessary since the resistance offered by the air to the very 
Baht needle is quite sufficient for damping. Through a wide range the 
defiections are proportional to the P.Ds. producing them. The needle is 
charged to a potential of 50 to 200 volts from any available source, and, to 
faei nase the charging, the fibre and its attachment are rendered con- 
ductive by a th.n film of solution of a hygroscopic salt, such as calcium 
ex. de in 10 to 20 per cent. solution, the fibre and its attachments 
hanog been previously dipped for some minutes in 10 per cent. potash 
жу ard then well washed with distilled water. The following results have 
en cicained by Dr. Dolezalek : — With a quartz fibre 0-009 mm. thick 
and :/)mm. long. the needle being charged to a potential of 110 volts 
frem a lighting cireuit, the period of swing of the needle was 18 seconds 
and tbe coeficient of damping 7. With a scale distance of 2 metres (64 ft.) 
& deflection of 130 mm. (5 in.) from the zero position was produced by an 
E. MF. of 01 volt. 

The Crypto Electrical Co. have ready a new list of alternating-to- 
сопиллонз current transformers, and giving details how these 
should be connected up 
for charging accumula- 
tors. The accompanying 
illustration shows the 
smallest size of these 
transformers, designed to 
meet the requirements of 
users connected to alter- 
nating-current mains who 
require a small supply of 
continuous current for 
charging accumulators or 
for small plating plants. 
The switchboard required for a complete charging set and its con- 
nections is also illustrated in the list. 


A number of sheet lists of galvanometers and other electrical 
instruments have been prepared by Foxcroft & Duncan, and copies 
can be obtained on application. : 

The A.E.G. Electrical Co. of South Africa, 125, Charing Cross- 
road, London, W.C., have ready a well-illustrated list of electric 
pumps and automatic pump-starting apparatus. A copy of the list 
in German can also be obtained from the Allgemeine Elektricitüts 
Gesellschaft, of Berlin. 

__A price list (No. 16) of indicating and discriminating wattmeters and 
idle current ammeters for two and three-phase alternating-current 
circuits is issued by Ferranti Limited. 2 


Tue “+ CRYPTO " ALTERNATING-TO- 
CoNTINvOUS TRANSFORMER. 
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M. Fabius Henrion, whose agent in this country is Mr. D, 
McNaughton, 79, Mark-lane, London, E.C., forwards a number of 
pamphlet lists of carbons, carbon brushes and electric lamps. These 
lists are fully illustrated and cover a large range. 


We have received from Messrs. Richardsons, Westgarth & Co., 
Hartlepool, who are agents in this country for Messrs. Brown, 
Boveri & Co., two well-prepared pamphlets describing (a) the three. 
phase 40,000.volt power transmission from Gromo to Nembro, 
Lombard y, and (b) relays for automatic switches in alternate-cur- 
rent installations, the special type of apparatus described being 
automatic overload and reverse-current relays. Several examples 
of the apparatus are illustrated. 


Messrs. Siemens Bros. & Co. have ready two new lists : (1) meter 
testing boards for central stations, (2) arc lamp carbons. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from May 24 to 30, with the ports 
of destination :— 

4frica—Alexandria, £791 (including £688 telegraph material); Algoa 
Bay, £41 (including £34 telegraph material); Cape Town, £1,964; 
Delagoa Bay, £57 ; Durban, £1,496 (including £353 telegraph material); 
East London, £2,766 (including £769 telegraph material); Mombasa, £15 
(telegraph material); Mossel Bay, £10; Port Elizabeth, £100 (telegraph 
material); Suez, £4,356 (telegraph cable) Argentina—Rosario, £350 
(telegraph material). Australasia— Adelaide, £75 ; Auckland, £15 ; Fre- 
mantle, £207 ; Lyttelton, £56; Melbourne, £54 ; Napier, £5 ; Perth, £15; 
Sydney, £208; Wellington, £219 (including £57 telegraph material). 
Belgium—Ghent, £54; Ostend, £11. Brazil—Pernambuco, £203 (tele- 
graph material). ('anads—Montreal, £64. Canary Islands—Teneriffe, 
£30 (telegraph material) Ceylon—Colombo, £110 (including £78 tele- 
graph material) Channel Islands, £22. China—Shanghai, £51. Ger- 
many—Bremen, £61; Hamburg, £490 (telegraph material). Gibraltar, 
£25. Greece—Pirsus, ЁЗ (telegraph material). Holland Amsterdam, 
£72; Rotterdam, £72. Hong Kong, 27. India—Bombay, £1,329 (in- 
cluding £25 telegraph material); Calcutta, £1,323 (including £103 tele- 
graph material); Karachi, £754 ; Madras, £251. IJtaly—Genoa, £201. 
Japan — Kobe, £5; Yokohama, £75. Mauritius, £8. Merico—Vera Cruz, 
£140 (telegraph material). Portugal Lisbon, £22. Rusxia—St. Petersburg, 
£95 (telegraph material), Siam—Bangkok, £32. Straits Settlements— 
Penang, £94; Singapore, £1,021 (including £294 telegraph material:. 
Sweden—Gothenburg, £108; Stockholm, £18. U.S.A.—New Plymouth, 
£210; New York, £7. West Indies—Trinidad, £10. Zanzibar, £39 
(including £34 telegraph material). Total £19,757, against £32,924 for 
11 days last year (May 21 to 31). 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreigp books. 


** Duncan's Manual of Tramways, Omnibuses and Electric Rail- 
ways, 1905." (London: T. J. Whiting & Sons, Ltd.) 5s. ' 

Proceedings of the Royal Society." Vol. LXXVI. No. 508. 
Series A and B. (London: Harrison & Sons). 3s. and 2s. 6d. 
respectively. 

“ Proceedings of the American Institute of Electrical Engineers." 
May, 1905. (New York: The Institute.) 50c. 

** Proceedings of the Royal Society of Edinburgh." Vol. XXV., 
No. VIII., pp. 593-720. (London: Williams & Norgate.) бз. 6d. 

^ Engineers' Turning : in Principle and Practice." By J. Horner. 
(London: Crosby Lockwood & Son.) 9s. 

“Science Abstracts.“ Мау, 1905. Sections A and B. (London: 
E. & F. N. Spon.) 1s. 6d. 

“The Compound Engine." 
Percival Marshall & Co.) 2s. 6d. 

„Die Elektrischen Druckknopf-steuerungen für Aufzüge.” 
А. Genzmer. (Hanover: Gebrüder Jünecke.) 5m. 


By W. J. Tennant. (London: 
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PATENT RECORD. 


The following List of Applications forPatents and Specifications published 
has been compiled for this Journal by Messrs. MEwBuRN, ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications are not open to public tnspec- 
tion until after acceptance of Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete 
Specification accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 

March 21, 1905. 
5,896 T. GRAINGER. ogerstone. A magnetic automatic motor. 
5,899 MaTHER & PLaTT, E. HorkiNSON and J. Еївтн. Manchester. Elec- 
tric motors. Р 
5,918 CHAMBERLAIN & HooKHAM and S. H. HorpEN. Batteries, and in 
electrolytic processes and apparatus. | 
5,944 Н. Leitner and R. N. Lucas, Controlling electric circuits. 
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5,948 W. W. STRODE and W. E. Hartston. Incandescent lamp-holders. 

5,976 Evecraizirats-Act. Gas. vonn W. LAHMEYSR & Co. Regu- 
lating compensated series electric motors and generators. (Date 
applied for, April 5, 1904, date of application in Germany.)“ 

5,977 Evecrrizitits-Act. Gas. токм W. LAHMEYER & Co. Poly- 
phase alternate-current macbines provided with commutators. 
(Date applied for, April 15,1904, date of application in Germany.)“ 

5,978 B.T.-H. Co., H. S. MEvER and Р. A. Mossay. Synchronising dynamo- 
electric machines. 

5,979 B.T.-H. Co. (G.E. Co., U.S.). Articles made of granular material 
such as brushes for dynamo-electric machines, and in methods of 
manufacturing same. 


5,980 B.T..H. Co. (G.E. Co., U. S.). Alternating-current dy namos. 

5,981 B. T.-H. Co. (G. E. Co., U.S.). Alternating-ourrent motors. 

5,982 B. T.-H. Co. (G. E. Co., U.S... Protection against short - circuits. 
5,983 B. T.-H. Co. (G. E. C», U.S.). Dynamo-electric machines. 

5,984 E. F. Price, G. E. Cox and J. G. MarsHaLL. Electrodes for electric 


furnaces.* 
March 22, 1905. 

6,052 E. WaTZEL. Air- suction contact device for stopping printing and 
other machines by electricity. 

6,055 J. C. Vickery. Electric lamps for illuminating time-pieoces. 

6,066 F. Hopg-Jongs. Electric clocks.” 

6,067 Pu«wix DrNAMO Mra, Со. (R. Pohl and F. Pohl). Dynamo-electric 
machines. 

6,073 Sizmens Bros. & Co. 
vehicle passing along a railway. 
Germany.)* 

6,077 P. J. Рио. Apparatus for indicating when trolley-standards 
become “alive” and for guarding standards in such condition. 


Electrical mercury switches operated by a 
(Siemens & Halske Akt.-Ges., 


March 23, 1905. 
6,089 Т. W. 5. Hutcuiss. Manchester. Magneto-electric generators, 
6,091 J. R. Brows. Manchester. Laying telegraph and like poles. 


116 J. McFARLANE and Н. Watson. Glasgow. Counter seight fittings. 

J. H. CHRISTENSEN. Relays for telephones, &c.* 

B.T.-H. Co. (G.E. Cv., U. S.). Oscillographs. 

March 24, 1905. 

A. THoMas. Manchester. Insulating and acid-resisting aeta. 

А. THomas. Manchester. Accumulator with pillar-ty pe electrodes, 

С. B. PABLETT and G. H. Coxon. Smethwick. Automatic reverse- 
carrent safety throw-over switch for compound-wound traction 
generators. 

W. BUCHANAN. 
current mains, 

B. M. Draks. Imitation candles for electric light. 

H. Lr1TNER and R. N. Lucas. Systems of electric lighting. 

G. J. BoNNELLA and A. BoNNgLta. Pressel switches. 

В.Т..Н. Co. (G.E. Co., U. S.). Vapour electric lamps. 

J. T. Szex. Telegraphic transmitters. 

Biupiens Bros. & Co. апа G. W. Perry. Attaching insulatore.* 

R..Gni880N, Unipolar cell and method of converting and/or trans- 
forming continuous currents.“ 


March 25, 1905. 
A. D. Evans and W. C. Snoox. Electric stethoscope. 
J. A. Toankxs. Ireland. Magnetic sparking plugs. * 
G. A. P. WEYMOUTH. Control of electric elevators.* 
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Wolverhampton. Regulating pressure in direct- 
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H. LEITNER and R N. Lucas. Regulating variable-specd dynamöos. 
E. Gaksipz. Switches having resistances, 
J. 


~~ 
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March 27, 1905. 

F. Simpson. Manchester. Hangers for overhead electric wires. 
B. Smitu. Sheffield. Automatically reversing the direction of a 

trolley. 
J. BRAMWELL, Manchester. 

telegraphs and engine:. 
C. O. Bastian and G. Catvsrt. Measuring electricity. 
A. Косевв. Fastening together eara or clips de trolley wires. 
L. SUNDERLAND and G. C. PILLINGEBR. Incandescent. lamps. 
Socifrk ELECTRO METALLURGIQUE Fean awr. E'ectrical produc- 

tion of cast irop, particularly for manufacture of stoel. (Date 

applied for, March 25, 1904, date of application in France.)* 
6,469 SOS INE EN PARTICIPATION DES ACTUMOBILES I. A MAGNETIQUE.” 

Electro-magnetic speed gear. (Date applied for, Oct. 24, 1904, 
date of application in France.)* 
March 28, 1905. 
W. WILLIAMSON and J. COLLINSON. Manchester. Trolley poles. 
‚555 A. J. Ware. Birmingham. An electric wire connector. 
Н. Hinsr and F. T. Cass. Electric light fittings. 

W. H. Keys and G. H. SHAKESPEARE. Birmingham. Troughs and 

conduits. 
P. C. Hzwirr. Electrical distribution by means of vapour rectifying 
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ince (Date applied for, April 8, 1904, date of application 
in U.S.)* 
6,557 Sismens BROS. & Co. and G. S, Овімвтох. Telegraph apparatus. 
6,567 H. C. LirrLE. Electric contro!lers.* 
6,593 A. C. REYROLLE aud J. ScüHUIL. Starting apparatus for electric motors. 
6,594 B.T.-H. Co. (G.E. Co., U. S). Insulation for electric heating devices. 
6,595 B.T.-H. Co. (G.E. Co, U.S.). Dynamo electric machines. 
6,597 B.T.-H. Co. (G.E. Co., U. S.). Detectiog leakage in electric trans- 

mission systems. : 

March 29, 1905. ‚ 

6,640 С. WILHELM, J. BuscH апа Н. RoosgN. Electricity meters.* 
6,650 W. ScHENK. Galvanic cells.” 
6,679 J. D. Lawson and T. LiTTLErAl]k. Electric railways. 
6,681 B.T.-H. Co. (G.E. Co., U. S.). Electric lighting systeme. 
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6,685 F. W. Eu uss and M. P. Prout. Thermostats and the like. 
6,690 R. M. LowNB апа Lowne ELECTRIC CLOOE & APPLIANCES Co. Elec- 
trically maintaining and reproducing recurring movements, 
6,691 W. P. Ковивтвон. Electric safety apparatus. (Date applied for, 
May 12, 1904, date of application in U.S.)* 
March 30, 1905. 
6,721 W. S. WINELER. Glasgow. Collecting gear for conducting electric 
currents for rotating parts of machinery generally. 
6,744 L. Kamm. Relay with polarised armature. 
„752 J. E. NogGGERATH. Dynamo electric machines. 
March 30, 1904, date of application in U.S.)* 
‚755 C. A. Ler. Mercury vapour electric lamps. 
760 8. O. CowPEB-Corss. Electrolytic uction of copper wire strip, &c. 
G. MELLER. Polyphase current electro motors. 
J. GzaBARD and L. FiBDLEB. Plates for secondary bafteries, * 
PorrHOorr. Apparatus for eleotro- plating.“ 
March 31, 1905. | 
Ѕтовм and T. Simpson. Cardiff. Automatic electric tramway 
signals. » 3 
J. H. Tucker. Birmingham. Switches. 
T. B. Reaper. Beckenham. Ап insulation cutting contact slip. 
J. Jongs. Suspension of overhead conductors. (Date applied for 
April 2, 1904, daté of application in U.S.)* 
F. HiLKiEBR. Thermostatic apperatus for actuating fire-alarme. 
B. BInn AUA (Telephon Fabrik Akt. Ges. vorm. J. Berliner, 
Austria) Microtele phones. 
. Baitgy. Liverpool. Methods of wiring. 
F. WooD-SMIiTH. Electrolysis of gases. 


SPECIFICATIONS PUBLISHED. 
Norx.—All specifications can be obtained at the uniform price of 8d. each. 
1904. 
257 B.T..H. Co. (G.E. Co., U.S.) Arc lamp electrodes. 
2,474 CHAPMAN. Process for neutralising static electricity. 
2,939 Suren. Incandescent lamp fittinge. 
5,215 Орк, Lanog and Mascorp. Controlling electric motors. 
5,214 Ск. and Lanag. Controlling electric motors. 
6,560 ATKINSON. Automatic switches. 
6,646 Ammer. (‘ail system for telephone stations. 
7,064 Holz. Mercury and other vapour apparatus for converting and 
obtaining light from alternatiog currents. (Date applied for, 
March 23, 1903.) 
7,065 WriwTRAUB. Tranemitting alternating current tbrough a vapour 
for rectifying or lighting purposes. (Date applied for, March 23, 
1903.) 
7,066 Stewmetz. Alternating current rectifying apparatus. (Date applied 
fcr, March 23, 1903.) 
7,067 WEINTRAUB. Rectifying alternating currente, (Date applied for, 
Mareh 25, 1903.). 
7,125 ENNETT and Joxenm. Turbine generators. (Date applied for, 
March 24, 1903) 
7,298 Егвміка. Arc lamp electrodes. (Date applied for, March 26, 1903.) 
7,299 Dempster. Are light electrodes and making same. (Date applied 
for, March 26, 1903.) 
7,610 FoeTrER, Окотв and ELV. Arc lamps. 
7,614 BgzAUMoNTandSTILL, Generating and applying electricity on vehicles. 
7,748 CaisHOLN. Switches. 
7,807 La Cour and RicH. Transforming or converting electric currents. 
7,814 Bauer (Dutere & Nodet). Electric roasting and heating apparatus. 
7,937 KRaussE. Electricity metere. | 
8,516 Fairrax. Electric machine tools. 
8,695 Ganz & Co. Eisengiesserei und Maschinenfabricks A. G. Arc lamps. 
(Date applied for, May 9, 1903.) 
8,604 Ganz & Co. Eisengiesserei und Maschinenfabrik A.G. Alternat- 
ing current arc lamps. (Date applied for, July 24, 1905.) 
8,737 OPPENHEIMER (Act.-Ges. Mix & Geuest). Mechanically-replaoed 
annunciator for telephone switchboards. | 
9,617 RicHARDSON, Heap, Hear, BAILEY, BiugRLEY and PILLINGTON, 
sulators for overbeal cooductora. = ` 
9,658 e d Со. (G.E. Co., U.S.) Machines for making incandeneent 
amps. О Ps B as 
9,711 Danag and Lorp. Apparatus for starting and controlling electro- 
motors and circuit-breakers adapted for use therein. 
9,718 Bastian. Vapour arc lamp». 
10,075 Brown. Telegraphy. 
10,136 GRATZZ R. Contact-breaker for internal combustion engines. 
10,246 CAROLAN (G.E. Co., U.S.). Vapour electric apparatus. 
10,541 Слвогаи (G.E. Co., U. S.). Vapour electric rectifiers and like 
electric apparatus. 
10,460 and 10,090 B.T.-H. Co. (G.E. Co., U.S.) Switches. 
10,559 SteMENs Bros. & Co. and Eicagnaver. Galvanic batteries. 
10,836 Нкмренѕом and HicatN, Registering apparatus for electricity. 
10,881 CaABOLAN (G.E. Co., U. S.). Methods of соп lucting chemical reac- 
tions by means of a mercury vapour arc. 
11,056 LuNDRE£&G and LUNDBERG. Ceiling or wall rosettes. 
11,073 B.T..H. Co. (A. E. G.) Switches. . 
11,077 B.T.-H. Co. (G. E. Co., U.S.) Railway or tramway signalling systems. 
11,141 Ker and Parzasox, CoorER & Co. Windings of armatures of 
dynamo-electric machines. | 
11,156 Beaver and CLAREMONT. Manufacture of cablee. 
11,565 Berry. Apparatus for the distribution of alternating current. 
11,444 B.T.-H. Co. (G.E. Co., U.S.) Dynamo-electric machines. 
11,445 B.T..H. Co. (G.E. Co., U.S.) Hoisting systems. 
11,545 Gairre. Induction coils. 


(Date applied for, 


S 


ooo oe 


FE 


, 
, 


r ` 


8 8 8 


, 


осо © o 


’ 
’ 


L SE 


7 


F. 
L. 
H. 
B. 
C. 
1. 


еы 


^ oo 
со 
e 


p 
5 
x 


In- 


282 


11,649 WINKLER Arc lamps. 
11.650 WiNELEB. Arc lampe. 

11,943 Rees. Minera’ electric safety lamps. 

12,123 Davies. Alternating-current motors. 

12,215 Nichols and Brown. Electrical timing devices. 

12,247 CaBOLAN (С.Е. Co., U.S.) Electrodes and lamps for arc lighting. 

12,267 Davy. Resistances. 

19,445 Jongs, PARES and PHenix DTNAMO Mre. Co. Drilling machines. 

12,534 B.T.-H. Co. (A. E. G.) Conatruction of dynamo-electric machines. 

12,555 B.T.-H. Co. (A. E. G.) Dynamo-electric machines. 

12,556 B. T.-H. Co. (A. E. G.) Alternating- current meters. 

15,952 Imray (Soc. Anon. d'Etudes Electro-chimiques). Apparatus opera- 
ting with automatic regulation for submitting gases and vapours 
to the action of the electric arc. 

15,772 SiEMENS Bros. & Co. and DiESELHORST. 
apparatus therefor. 

16,801 FnEEMAN and PEARCE. Self-restoring intercommunication telephone. 

‚ 16,985 BERMUDEZ. Arc lamps. 

20,529 Younc. Telephone systems. 

21,848 RocsskL aod Kina. Telegraph recorder. 

22.5268 JusTICE (Voltage Controller Co.). Electric transmission systems. 
(Date applied for, Oct. 17, 1904.) 

22,152 Facet. Transforming alternating currents of constant voltage and 
frequency into continuous currents of variable voltage. 

22,839 ALLEN. Supporting overhead wires. 

25,150 Berry. Apparatus for the distribution of alternating electric 
current. (Date applied for, Oct. 29, 1903.) 

25,219 WirsoN. Protective systems for electric distribution lines. 
applied for, Nov. 20, 1903.) 

27,637 ни Vapour electric apparatus. (Date applied for, Dec. 19, 
1 


Insulated conductors and 


(Date 


27,861 GARDINER. Accumulators. 

27,901 GARDINER. Storage cells. 

27,905 GARDINER. Grid for secondary batteries. 

28,018 SrzuENS Bros, & Co. (Siemens Schuckertwerke G. in. b. H.) 
discharge apparatus for excessive voltages. 

28,455 Sis ENS Bros, & Co. (Siemens & Halske A.G.) 
atation installations. 

28,471 HvurTQvisT. Combined starting and braking device for electric 
motors. 

28,601 Kixc. Electro-deposition of metals. 

28, 704 Kvsitz. Electric messag» apparatus. 


Safely 


Central telephone 


COMPANIES’ MEETINGS AND REPORTS 


— ee 


West African Telegraph Co. (Ltd.) 


The twentieth ordinary general meeting was held on Wednesday, the 
Marquess of Twreppa.e, K.T., presiding. 

The SECRETARY (Mr. John Cambrcok) read the notice calling the 
meeting, and the report of the auditors. 

The CHAIRMAN said: Gentlemen, the gross income for the year 
undcr review was £60,900 and that for the year ended Dec. 31, 1903, 
£62,500, showing a decrease of £1,600. The receipts from traffic 
show a decrease of £3,661; on the other hand, the loes on exchange, &c., 
is less by £1,279, while interest has yielded £750 more. Turning to the 
other side of the acconnt, the total ordinary expenses for the year 
1904 amounted to £11,900, against, for the year 1903, £15,500, or a 
decrease of £600. This decrease is almost entirely due to a reduced 
expenditure in respect of repairs to station buildings and maintenance of 
electrical instruments and appliances. The other items of expenditure 
vary but slightly. The expense attending maintenance of cables is prac- 
tically the same for 1904 as it was in 1903. It will, however, be noticed 
that the expenditure for the year under review includes an amount of 
£3,515 in connection with repairs to certain cables taken over by the 
French Government, which we were liable to maintain in aecordance 
with an arrangement made with that Government. -This arrangement ex- 
pired in Sept., 1904, and no expenditure on account of these cables will 
appear in the Company's accounts in future. The charge in respect of 
maintenance of our own cables amounted to the comparatively small sum 
of £6,300. The net result of the year's working isa profit of £36,079, whicb, 
added to the balance of £2,663 brought forward from last усаг, makes the 
total amount available for distribution £38,742. After providing for income 
tax, the Directors have transferred the sum of £25,000 to reserve, and 
have paid an interim dividend of 2 per cent. It is now proposed to pay 
а final dividend of 24 per cent., making “4 per cent. for the year 1904, as 
against 4 per cent. for 1903, and to carry forward a balance of £1,600. I 
referred Inst year to the amount carried to the reserve fund, and may 
again point out that although the figure appears somewhat large, it 
cannot be deemed excessive when the age of our cables and the pro- 
spective termination of the Portuguese guarantee nre taken into account. 
I think it will be agreed that the figures I have submitted to you show 
that the Company is in a satisfactory, I may say a very prosperous, con- 
dition. I now move the adoption of the report and accounts, and the 
payment of the dividends therein proposed. 


Sir JOHN DENISON-PENDER, K. C. M. G. (managing director), seconded 


the resolution, which was carried unanimously. 
The retiring director, the Marquess of Tweeddale, K.T., was then 
"* elected, and the retiring auditors (Messrs. Deloitte, Dever, Griffiths & 
were reappointed. A vote of thanks to the chairman and directors 
nate” tbe proceedings. И e 


THE ELECTRICIAN, JUNE 2, 1905. 


HONG KONG ELECTRIC TRAMWAYS. —At the meeting of the United 
Exploration Co. on Wednesday, the chairman (Mr. E. Davis) stated that 
one of the company's soundest investments was the Hong Kong Electric 
Tramways undertaking. 


ISLE OF WIGHT ELECTRIC LIGHT & POWER CO. (LTD.)—At the meeting 
last week Mr. J. C. Wigham moved the adoption of the report for 1904 
which stated that at Ventnor and Bonchurch the lamp connections (in 
8 c.p) had increased from 15,346 to 16,794, Sandown and Shanklin 
10,118 to 12,269, Newport and Cowes 16,156 to 22,035, Ryde and St. 
Helen's 5,326 to 9,945. Including £344. 16s. 9d. from 1903 the profit was 
£7,543. 14s. 1d. After paying £4,700 interest and preference dividend 
(£2,500), the balance was £343. 14s. 1d. Contracts for public lighting at 
Shanklin and Bonchurch, and for the supply of current to the Royal 
National Hospital had been renewed. 


SUNDERLAND & DISTRICT ELECTRIC TRAMWAYS (LTD.)—At the 
meeting on Wednesday the directors reported that during the year ended 
March 31 the work of construction of tbe tramways had been proceeded 
with, and it was anticipated that the first section would commence operat- 
ing immediately. It wasexpected that the second section of the tramways 
from Houghton.le-Spring to South Hetton would shortly be constructed. 
The directors have entered into a contract with the Durham Collieries 
Electric Power Co. whereby that company operates under rent and royalty 
the right to supply electric current in the district covered by the Sander- 
land District Tramways Co.'s orders, and they had further arranged with the 
Durham Co. to supply the Sunderland Co. with power for their tramways. 


TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.)—At а meet- 
ing of the directors of this company, held on Tuesday, the vacant chair- 
manship was filled by the appointment of Mr. William Shuter, who has 
been for many years managing director of the company. Mr. F. R. Lucas, 
for many years chief engineer to the company, was elected a director, to 
fill the vacancy caused by the death of Sir Robert Herbert. Both Mr. 
Shuter and Mr. Lucas have been associated with the company from its 
foundation, and the management will now be shared by them, as they 
have been appointed joint managing direotors. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


S d 


NEW COMPANIES. 


BRITISH BELE-SHAW PATENT CLUTCH CO. (LTD.) (81,680).—Reg 
May 23, capital £12,000 in +1 shares to acquire English business of 
Hele-Shaw Patent Clutch Co. (Ltd.), also certain patents and rights rela- 
ting to friction clutches and brakes and the application thereof, and to 
carry on the business of clutch manufacturers, engineers, manufacturers 
of engines, tools, machinery, and railway, hydraulic, pneumatic and other 
plant, &c. First directors, J. E. Jose (appointed by Hele-Shaw Patent 
Clutch Со.\, G. W. Needbam and Н. P. Hall. 


INCORPORATED ASSOCIATION OF ELECTRIC POWER COMPANIES. 
(84, 702.) — Reg. May 24, with unlimited number of members, each liable 
for £50 in event of winding up, to encourage, expedite and facilitate the 
development of the industry of supplying electric energy for power, light 
and other purposer, to protect the interests and further the objects of 
companies or persons possessed of electrical power supply acts, &c. The 
word “ Limited” is omitted from the title by licence of Board of Trade. 
The subscribers are: T. O. Callender, J. Devonshire, H. A. Earle, F, E. 
Gripper, W. L. Madgen, C. H. Merz and D. A. Storr. The management 
is vested in a council. Reg. office, 25, Ironmonger-lane, London, Е.С. 


OTTO ELECTRICAL MFG. CO. (1905) (LTD.) (84,736.)—Reg. May 26, 
capital £75,000 in £1 shares, to acquire business of Otto Electrical Mfy. 
Co. (Ltd ), to adopt an agreement with A. C. M. Jenkins & Co., and to 
carry on the business of electricians, mechanical engineers, suppliers of 


electricity, manufacturers of and dealers in electrical apparatus, cables, 


lines, lamps and accessories. First directors, H. D. Boret, J. Deekins 


and W. G. Reddie. 
STATUTORY RETURN. 


WOKING ELECTRIC SUPPLY CO. (LTD.)—Return to May 2 gives capital 
as £50,00 in 25,000 preference and 25,000 ordinary shares of £1 each, 
of which 25,000 preference and 17,212 ordinary shares have been taken 
up and paid for in full. Mortgages and charges £24,850 (£150 further 
debentures were issued on May 6). 


MORTGAGES AND CHARGES. 


BLACKPOOL, ST. ANNES & LYTHAM TRAMWAYS CO. (LTD.)—issue on 
May 20 of £5,000 debentures, to secure £15,000, charged on company's 
undertaking and property, present and future, including uncalled capital. 
Holders, W. S. Curties and S. B. Murray. No trustees. Previously issued 
of same series, £10,000. 


CLIFT MFG. CO. (LTD.)--£1,000 debentures, created and dated May 11. 
1905, charged on company's undertaking and property, present and 
future, including uncalled capital, have been registered. Holder, W.J. F. 
Kalyis. No trustees. 


WOKING ELECTRIC SUPPLY CO. (LTD.)—Issue on May 6 of £150 
debentures, part of series created Nov. 2, 1899, to secure £25,000, charged 
on company's undertaking and property, present and future, including 
uncalled capital. No trustees. Previously issued of same series £24,850. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. CITY NOTES. 
Week Е Inc. AGOREGATE, —— 
Line. ended 9 | or Dec. MEMORANDA (June 1).—Bank rate 24 per cent. (since March 9, 1905). 
E Price of silver 26 fd. per oz. Consols 908 —90f xd for money, 90}3—90! ;xd 
р for account ; 24 per cent. annuities 894—892. Cont ols Pay Day, July 5. 
Aberdeen Corporation ......| May " 1,249 2 Stocks and Shares Continuation Days, June 13 and 27; Ticket Daye, 
AT бо — D ns t оа 1 0 a Pay Days, June 15 and 29; Mining Share Carry-over 
Barnsley eee eee өө» oe 15 n + J» 
Barrow .. ms. Ltd. 97 n 
estrio ‘Trams, Le. » 84 - 
ваш ке авас " a is В ACCUMULATOREN.FABRIK AKT.-GES. (BERLIN-HAGEN-1-W.)—4A divi- 
Birmingham tion...| » 97 849 | + dend of 12} per cent. (same as last year) is recommended. It is proposed 
1 4 5 кы „ 19] 1,904 + to increase pit to 13 million marks. 
E urn Oorpors mee „ 26 7695 | - 1041 | В sén |- 89 AKTIENGESELLSCHAFT MIX & GENEST TELEPHON-UND TELEGRAPHEN- 
Blackpool Corporation «s. » N 458 | - 1,189 | 21 591 |- 1014 | WERKE (BERLIN).—The net profit for 1904 (including 25,127m. brought 
Bae — — " x | Nes = hy 2 sence "sm forward) was 397,144m. (£19,857), against 366,789m.(£18,339), and a divi- 
ILE ср и Lon - з и в (C. 2 m gon) per id. ыш ‚ the same as last year. 
Corporation ...... 5 : - 1, E - 9, TELEPHONE CO. (LTD. )- On Saturday, Mr. Justice Swinfen 
Brighton i ‚ 98 900 | + 212 9 1 : 
Brigh Огранка AM | Geel wo | d 90670 + 305 Eady granted an app'ication made on behalf of this company to an altera- 
ге Trauma А May % = 1,873 | 16 74019 |- 18% tion of its memorandum giving the company power to issue debentures. 
Buenos Ayres & Belgran? р 0 A | Е s } 2 6863 |+ 164 CHADBURN'S (SHIP) TELEGRAPH CO. (LTD.)—A dividend at the rate of 
Buenos Ayres Elec. Trams} , 19 1.162 m | 18,970 " 12 per cent. per annum (less tax) on the ordinary shares for the half. 
Burnley c.. | May 27! 1,045 — 145 8 re ттї | year ended March 81 has been declared, making (with 8 per cent. interim 
гага 5 " B | T 131 T 1 - 261 | dividend) 10 per cent. for year. 
— 2 ев 3» [sj [1 0 
Calcutta ram lab ge 00:e. |o 27 87, 261 | -F85,£02 | 31 4796,69: |+ 94,044 STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
Cam cause m 2 | 100 > КТ 4 | ud - 618 granted quotations to £115,000 5 per cent. cumulative perpetual prefer- 
ос „ mu. wel 84M н 618 | enoe ба (in lieu partly of the 5 per cent. cumulative perpetual prefer- 
Central London Railway ...| » 97 6,718 + 21 31 | 167,101 |+ 2012 ence shares now quoted) of the British Columbia Electric Railway Co. 
80922 p ане ata Trane Os " 10 : 0 i iM е 110 Би + 1 198 о .), and a further issue of 35,368 £1 fully-paid 7 per cent. cumulative 
& Bouth London Riy.. » 38 | $63|- 702 22 e2 162 t 3248 йө a 5 x £48, 291 44 per cent. first debenture stock of the 
о ration | и 28. 17) Є 17 9,190 = ср itan Electric Light € Power Co. (Ltd.). The committee 
Cork Electric OO. » 25 kl! + 518 5,188 + 478 | have been asked to grant quotations to £75,000 5 per cent. registered first 
осна & Dist, Trams.  ,, D | 406 = ni 0 А 125 - а debentures of £50 each of the City of Wellington Electric Light d Power 
e gs cura tage dame ost of e Dd rm 
Dublin United... „ Sol 4484 - BM 21 | 9695 |+ 199 | Ore Co.(Ltd.). ido c MM 
to 00% · 90 19 884 + 48 20 15,997 790 H 
Dundee Co tioa 1 „ 24 eu3 — 27 |88 44.200 т an WESTERN TELEGRAPH CO. TD.)—The directors have declared an in- 
t Ham : anoll Rime i 1 816 2 138 10 17451 t 194 га dividend (payable June 24) of 3s. per share, or at the rate of 6 per 
Gatesh Trams. , - 455 | cent. n : 
Glasgow Corporation.... .... „„ 27 15,596 | + 6581 | f48 | 748,519 H 4077 aser bod IE es or ш Ld ended March 31 last. The 
акр V igi: ue en ne 5 closed from June 17 to 23 inclusive. 
ATOE 61: MOGU. . э = 1 4, - — 
J ² ² |. so" tended Match wae £60.36 1d. Afer whig od шо ш lar Dre. 
,Greenock & Port G MON: „ 19 720 | + 173 30 1,990 + 1,671 d g certain sums for pre- 
Halifax Corporation ... AT " . is Š iminary expenses and fixed installations, and for depreciation, the direc 
Hartlepool Tran WAJE ..... „ 10 941 | - 58 90 ' 4,867 |- 168 | torsrecommend payment of a dividend of 6d. per share, tax free (5 per cent.). 
Hall Corporat N | „ $7| soss! — 885 в 17,888 - 872 SSS TJ D 
men Corporation... „ 2 1и Š К n | 4250 a " COLONIAL AND FOREIGN INVESTMENTS. 
eee ию s. dgl M, поа С аша Е : Hag | prv 
Kilmarnock Corporation „ N 155 s Bud 2 di ч + x E NAME. wea, 3 DEND WEEK 10 
Kirkoaldy Corporation .. „ @ 25|- 8 14 | diss + `` в ag i May 3 888 DUE. | MAY 81. 
Lanarkshire Trams Ca. „ „ 68 + son 13698 |+ 188 ES EE dm 
Eee E y W , ELEOTRIS RAILWAYS | High-Low. 
verpool Corporation ...... „ 20 . | £ 9. d. : | 
nema aaao o mue t m E бн t МИ) Еа ee, и-н PETS on “Ba р 
London County Counoll ..| „ :0 14854] + 2,008| §7 | 10188 |+ S174 | 1 ev | т. Pref. . 6-6 400 a * (А 
Loweatoft............. „ 27 140 - 96| 21 7.707 ' st. Do. Permanent ex Deb. Stoch| 141—1 6 8 3| A ә м 
Ма! опе Corporation... » 25 111 „ 45 6.681 a 3t. 5 Auckland Elec. arene x Met: 
Manchester Corporation. „, 27 12,408 | - 9809 8 | 101,647 + 807 1909 (red.) . —107 14 14 4 ЯА T 
ersey Railway ........... „ 77 1578|- 2233| 21 es! |+ 1,665 | 105% Baroek na Tramways Ord. ... 19)—15 4 1 5| 2 195 | 313 
‚Мепһуг fe. „ 10 "9 |- 10 9 9.70 — 144 2 OO pe 6% Cum. .. 38—16} 0417 8| |. 
Serius). анга ig nie ah FI А ЕЕ ЕЕН ЕЕ 
Musselburgh т ” 9 | 3% + 33 20 5,863 + 616 | id Brisbane Electric Tous I —102 | 8 1 5 8 
n Corporation ер - 97 194 = е" 14 "9 10 eer 2 1. WEMoese 6 І 1 —13 ee ee | ee 
5 Corp... ! „, 27 3.588 — 49| 21 15,98 t ^t b| X6 it no A Cent. Cum. Pref. ..... H—4« 5 17 8 - E 
on) asees % . Cont, Db. Frov: Cis) 
Northampton Corporation. „ 26 831 | + 148 8 5,280 + 2,011 Bt British lumbia 11 985 NY. | | 
vidham, Ashton & Hyde..| „ 19| 867) + 17| 20 10:60 | 169 б мы чы: 104 —107 612 2| „ 106 . 
Рот Corporation „ үз 98 1,596 | + 281 9 14688 + 8,685 Bt. t Do; Pret. Ord. Stock E 98 —101 | 49 1 - | ёга 
s (W. А.) Elec. Trams; „, 26 1,259 + 112 90 | 50:7 + — 9,068 16. А ne 6% Cum. Perp. Fret. Steck. 103 —108 4 14 4 N 
idet RE A TE » 19 1 - 36 20 2,188 - 13 4 92 . @ per Cent. lst Mort. Db 0590—1065 6 7 9, — 11| a 
onty pridd Dist. Council.. „ 27 118 . | "gy 1407 10 | 2 Do. Vancouver Power Debs, .. | 1(0 —1 476 «s xd qa 
Poole and Distriot.......... „ 19 295 + 98 2 : — `7 159 U yn par C and Belgrano Ord. t-te 510 8| m N 
Portsmouth 5 » 27 1.768 - 625 8 1499 — 914 Li 3/0 . 6 r Cent. "А" Cm Pre). (4 —53 540 = THEM HP 
Potteries 9 % % %%% % % 6 6% %. е. | » 19 1,653 = 19 90 32,880 + 888 { 8 Ро. UB assie 0000 00, оого Фо 00020-0. E1-5 | 5 9 1 an by; 5 7 
int Corporation ЯУ AN 25 566 5 944 on oa " St. 5 Do. 6 east Debs. ........... 107 —109 411 8 ae 100 ‚о = 
Rochdale Corporation ..... „ 7 sss + Si, 8 4165 |+ 3,4878“ Do. 6% 3nd Deb. Stock Prov. | 
otherham Corporation „ 96 409 | + 828 8 8,8: г A а E ee о венка е сенме io iq rr ons 103 —1C6 | 415 8 e - 
at esa ............... өөө | „ 19 11 |+ 22 90 1,83 |+ 107 | St. 82 Buenos Ayres пе Trama 99 | 
iade ration „ 29 4,287, — 1,57 9 85,272 117 5 Ltd. 07-99 5 10 jas us 
Shame нн 1 d Бъ e 20 | 3176 |+ ses] Ф| Caloutta Tramwa ways ү. eS Sots 1142 — 8&9 t 
в rporation ...... | » 28| 4,907 — 654 9 43,100 | 4 18 x QA. Cap . 43% let De Stock (red.). 107 —10 4 2 7 - su is 
uem pton Corporation „ 24 S8 — 215 8 7.200 Б?) Cape Electric Tram Shares ... 1-724 111 9 és il 
соса Corporation „ 21 818 - 127 8 9,43) |+ ‚0 e 5% | Colombo Trams & Ltg. 5% 1st Mt i 
Боа T ide ,. 19 7+ 3 £0 5138 |- 18 5 Deb. (red) . .. 101—103 417 2 
с ire Trams. „ 19 70 — 21 90 13,888 660 | St. 62 | Madras Elec. Trams 6% Deb. Stk. 101 – 103 4 7 3 Ja,Jul, . 
ав ро 5 „ 26 600 - 108 8 4.684 ly 174 100 Montreal St. Ry. St'g 5% Мон | 
Sunderland Corporation .. РИБ ie je АИТ ax 3 447 Debs. 11622). 101 —101 416 2| a 
ой Corporation . | i 24 175 + a ^ dod + 1.275 ae 6% | Perth (M. A.) с Hane i Mi Se R T 
рп теза. „ 19 . 49 E 20 879 97 Deb. Stk. T ' 105—108 412 6, .. ше P sis 
Teale Teama Gon » | Fd e 55 2 Ет - 022 ELECTRICITY SUPPLY. | | 
m" 17 = | C0 | | : | 
Wallasey District Council. „ 27 711 - 169 8 3995 Н 13 b 5/0 | Oalcutta Electric Supply Ord. . 9 4811 o 1 E? 
ое m 297 443 - 3997. 2) 9,510 400 t.. | Elec, Lug. & Trac. Co. cf Aust. | 
WE Ce sis "T M prm i 57 9 Cum. . V 94-3 21 
orporation .. » 25 1.5.5 + 238 8 11,532 7 St. 4 57 Deb , t0 —91 , 5 9 11 A - 
. е -Mare ........ „ 17 110 + 81 | 2) x 92 T 99163 10 Havana Eleotricity Co. Shares | 94—104 | = | = $5 | 
ы verhampton Согрп... ,, 21 720 + 293, 8 8,830 + 1,548 l K rile Elec. сот & ie. 
Witwer District .. | T 19 87 i a | 2) 7.084 + 148 | 6% Cum. Pref. ......... „%% ә j- | oe = ee oe 
WA телев еве eee tet areae га | L n 100 — * 16 | 20 5,401 + 871 1 1 1 Reo., Mos iai 22 2 lð- 176 ee аа | ee as 
VV ' = 2 3) - „ n 
Yorkshire Woollen District rie: 1) 611 | + a 2: 11290 r 950 IM Mort. ee * 1 101—104 ' | 467 Ap. d ae 
U Thee en Aliso F ee 
( e parisons ire кате with the corresponding period last year. + Minus З даур. * In calculating the yield, allowsnce has been made for accrued interest but not 


$ Flus? daye, “| Flus 8 days. ** Fortnigot. * J агу electrical | .. „бог г rgdemption, + Ex Dividend. 
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| Price B Я во 
2 AME WERE TO To Е E КАМЕ. Wed., Е WEEK TO 
Е 4 Е MS May Уз. 58 | lx DUB | May 81. js May 31. E Dum | May 
0 
с ELECTRICITY SUPPLY. auia 
НЕТИ RAILWAYS,TRAR WAYS AO xis EPA = a 10180 | Bournemouth & Poote Elec Sup. Ord.) “114-184 | 6 14 В > 
1 oe Bath cur Trams Pref. Ord.. е0 002000560 006 i-i 4 14 9 e per Сері. Cum. Pref 90090990 9990906 ..10 —10 4 b 9 ex 
l| 1 Do. 5% Cum. Pref. ау БВ 10 EA 29 55 0% Cum. Second Pref. .- 11-12 5 0 0 
St. 16/1] Do. 4 ist Mort. Deb. Stock (ri d.) ..| 10 mr 5 21% ф per Cent. Deb. Stoch (red.) . 106 —10814 3 4 " 
Sr. 447 | G'bam Ё Midland Trams 43 ist Db. Stk.| 99 Zis 5 0 о | Feb, Aug ИР | Br Bromley Kent) BL Lt. & Power Shares 63-523 |610 Б 
10! 9 Pitatol Tramwa sand vata Ord. ... | —1 816 1 .. | .. HI Bt. lstDebs| 102 —105 | 4 5 9 e 
10| 4 Do. Cum. Prel. (f —— „10 —10 | 8 14 10 | Feb, Ang | ..| . 6 57 Brompton & Kensington Elec. Sun Gr. 93—10} 4 17 6 „| е | е 
t. 4 Do. 4 |. ME 105 = 6 81 : 9." 6 8/6 Do. 7 Cent. Pref. ............... е 9 1¢ 8 6 8 oe ee 
10| 6/0 | British удеу Traction Ога.............| 9 Zi 6 8 3|Feb, Aug | 114 | 11) | 8t. s% Central Bu 8 55 108 —106 | 8 15 6 07 „ 
Bt.| 5; De 5 per Cent. P al Debs ......| 182 00 |4101 Е 98 5| 2/8 | Do. ent. Pret —— À— LER 4 0 0 LE 
Bt. ^ per Cent. 2n Deb. Stock.. 98 4 6 0 June, Dec 9? 91 Bt. 4 Dt 4 Deb. Stock (red. 00 scence seo eesee 106 —108 8 14 1 ү" 
St. 4» ente Dndon Ordin Stock . . 91 Ў 3 17 8 01 Е 5 9 ty Undertaking X Cm. Frei.“ 4j—t 449 — ә 
St. 4 Do. 4 per Cent. Pref. vsseipeecuss| 101 Tes 4 1 5 - $01 | £0 5 9/8 D. 968)........|. 416 4 710 Е x у; 
Bt. 4 Do. Deferred Stock ...... сезбөө 60 —118 8 10 9 I 1174 11213 [ 5| 8/9 „Chelsea Electrio 8 Supply e c ПОИ > 4 9 5| March Р 
100 4 Do. 4 per Cent. Debs.. ...... .| 1H CH 418-4 - |e Шавь, per Cent. ab Stock d) 109 —111 4 1 1 : 
6 Ону of gham Trams.6% Cm. Pri. ite 3 19 3 Lodel. 1 a City ot London Rlectrio Tgog dei. 104—113 | 5 4 4 Feb, Aug 1:4 
100| 4 er Cent. 1st Mort. Debs. ...... ‚99 “a 5 7 2 Feb, Aug | 4" .. || 10 6/0 | Do. 6 per Cent. Cum. Frei. . .. .] 188—141} | 4 4 1 Jan, July | 144 
Bt.| 19% | City y aod. South London Rly. Con. O 40 123 4 1 4 | Feb, Aug | --| st. 5x|* Do. Б per Cent. Deb. Stock (red. ]. . .. 124 —195 | 818 1 In, Deo... 
ВЫ 6% Do. b per Cent. perp тө (1891) ... | 120 —193 428 .. | o- St. 44% | Do. 417 nd Deb. Stock (red.) . . . . | 104 —1C6-| 4 4 11 = ej uas 
Bt. 6 А Po. 1896) ооо „ „ „ 664 600 % ⁰ο½j½ 118 E 8/4 4 9 2 1151 ээ Bi .. County of Durham Elee. P. D Ord. £1 . 31-15 E 29 3 1}. 
Bt. 6 Pe 0. ei e€009990»09550-80:099 6 6 60 ee 115 E $ 12 9 M "Nov 26 м 5 A Do. Do. 55 nop. cum. pref. ihi Е 138, p d ^ $5 
Bt.| 4 Do. r Cent. ‘Perpetual Bebe sosese | 107 an 4 2 8 ay, 183%]. 10| 5/0 | County of London Elec. Supply Оа... 5—9. 5 0 0 — | os 
10 раш nited Trams. (1896) Ltd., Ord. ЫШКЫ 3 5 0 Ми .. | I 10 60 | Do. 6 per Cent. Cum. Prei... . . 12 —19 | 4 16 0 | Mar, Sept |. -- 
10 6/0 Do. 6 т Cent. Pref. 090009090699009090000*9 15 —b 1 8 9 = 5} 5 8t. 4 Y Do. 43% Deb. Stock (ali paid) (red. ) 118 —116 8 17 7 us 114; on 
10| 4/0 | Gt, Northern & City Rl 525 Ord. (42) 5—5 = St. 44% | Do. Second Deb. Stock Prov. Certs..| 108 —105 | 4 5 9 . |103 .. 
10| 4/0 | Gt. Northern, Piccad Brompton T 442 КЫ e 5| 8/6 | Folkestone Electricity Supply Co. Ord.) . t) — 415 8 - ede 
" " Ord., 8 e er Bros. вопр еца: 0 ° 3 4 5 0 -0 M "Be t i "e “Б ie Do. 5 per Cent. Cum. Pr ef. be Феде 5 — b 4 il 9 = PES ee 
0| 9% |{ Imperial Tramways ane —— 17 MEUS 440 Mar’ p | oe в] 43%] Do. 1st Deb. Stock red) esc| 101 —1U4 4 6 7 E e] o 
10 6 1 Oe as 6 per Cent. еї. ... оо cose ters 1? 16 4 3 9 J 'J й . 5 5/0 Hove ectric hting Seen 71—81 5 4 6 "- ae — 
Bt. 1 Do. 44 per Cent. Debs. .................. 1064—1074 7 18 10 R St. 44% | of W. Elec. Lt. & ea ‘Bt. red.) 100 —103 4 7 5 an e Si 
5 Isle of Thanet Elec. Trams & EL EX EL 8 —8j 4 811 ~ I 1 6| 7/0 Kensingtn. & Knogtabdg 5 12 318 412 4 є 1?,, | .. 
St. 4 Lo. 6 per Cent. Deb. Stock ......... 85 —@0, 813 0 | Feb. A s b Do. 6 per Cent. Ist Pref... |: 6)—7 46 9 Jan, Jul 
10 Liverpool Overhead Railway Ord. s| 581 —131 4 15 8 Feb, Ang oo | oe ВЕ | 4 Kensingtn.& Kngtbg.Co. &NottingHill | 
10 Do. 6 per Cent. Pref....... — —1 05 8 10 3 jJ ' Jub 26 Co. (Joint Station) 47 Пер Btck. m) 101 —168 | 818 5 ud ki ua 
Bt.) 4 Do. 4 per Cent. Deb. . . * . 99 —102 1 an, quly 10, § 8| 1/9; | London Electric Supply O rd. sesse 2 —t} 3 12 0 = ТТ 
10 London United Trams. 5 Gum. Prei. 14—101 818 Б тә 1 100 5 3/0 Do. 6 per Cent. Pref. PE CE ЕИ Б —bį 691 m d e 
St. 4% Do. 4% lst Mort. Deb. кю m 99 —102 - 8 .. st.“ 42 Do. 4 per Cent. Ist Mort. "Deb eses| 99 —101 | 8 10 2 | MrJnSD| -- E 
Bt 5] Meney Con. Ord. Blockin: * is " à 5| 16% | Metropolitan EleotricBup.Ord. ........ 11-93 |5 8 8 |AprlOct| 9. "i 
Bt. es Do. 8 per Cent. Perp. ‘Pref. 00000. M 9 :. ae as : Б 248 Do. 4 per Cent. Cum. Pref... 52—69 8 18 3 Jan. July 51 LE 
l| .. | Metropolitan Elec. Trams Def. .... . ... y.— 34 4M 1 = st.] 4% Do. per Cent. Deb. Stock 1st Hort. 109 —114 8 18 11 | Jn, Dee. 
1 6 ; Do. 5% Cum. Pref. 090009 " 0009 soe > » 1 —172 " 6 6 А - 1001. 10t $ St. X er Cent. Mrt. Db. Stock (red. ) , 97 — 02 8 10 8 "P | es 
Bt. % |- Do. 4% Deb. Stock “ө 105 —107 May 4100 4? Midian ec. Corp. for P. D. ist Mort. Db. 99 —101|4 9 1 Ms 109] 100 
6| .. | New Gen. Tract. 6 per Cent. Cum. Pref. m 558 ay 9 М 10| 74% | Newcastle & Dist.Elec.Ltg.Ord.£9 paid) 194—193 |6 7 1 Feb, Aug! >> .. 
101% | Potteries Electric Traction Ord, ...... e- 52 6 web А | a HETA Ымыы Elec. Supply Ord. ........ 719—0, | 6 0 0 Feb, Aug | 8 i. 
10 6/0 Do. 5 per Cent. Cum. Pref. 26 6 6 „ „ „ 93 4 6 7 Өө 7 ug 8 ve Б bx Do. b per Cent. Non. Cum. Pref. . ti-— 06, 4 0 0 Feb, Aug uM 
Bt. 4jX| Do. 4j per Cent. Deb. Stock ........ nr - | oe 157 | Northern Counties Elec. Sup. 17- paio 168—109 3 8 2 | Mar, вер | 16/9 
l| .. | South Lancs. Elec. Trac. & Power Ord, - — иба sa Ве 10| £0 Notting Hill Eleotrio Ord... eee... 161—151 4 2 0 | March.... Mi " 
1l „| Do e Pref. (21 paid)......... seose — s. ul ME 100| 4% | Do. r Cent. 1st Mt. Deba. ое 100 — 102 8 11 6 n 
5. „ ро, dund Elec B (100% of rando ‘cel eas Ol tee ЖА % | ооа petro Ord. 2 er |6 8 8| March . ЧЧ 
„е b n ergroun = е" К 2 Го. 4 өр. Oot Coleone вог ете оогоо 88° 95 —100 4 0 0 22 Е 
в. ty Waterloo and City on * 90090600» 002 00 {0 —t2 8 11 0 June, Dec 9 i ar 4% Bt. 5 Pall Mall Eleo. Ord. OS 14 —15 4 19 8 Feb, Aug Mj | 2 
TELEGRAPHS. - | 5| 3/6 Do 27 7 per tcd e k (rod; ren 100 : 0 0 Feb, Aug | ej e 
m » en ecc — as =s G 
100| 4% |*African Direct Tel. 4% Mrt. Deb. (red.) | $9 —102 4 0 0 Jan, July ad e | * "^y вде Markets lecirio Suy. Ord...| 24-8} |610 7 2 oe ius 
10 p Amason T One 50*000000004000000 000999 2722 Е os n, ee 215 S St. 4* Do. 4 per Cent. Deb. Stock 3 79 —83 416 5 ZH e. oe 
100| ..| Dc. 5% Debs, (red.) . . 76 — 81. iat ors gi &| 4/0 | South London Electric Su apply Ord......| 83-4) | 414 8 = 21 
St. 15/0 A е 0e009900200009900040000002 900 0900 957 59 —{] My, Ag, N 108 106 1 Routh Metrop'n Elec. Li. & Oer Ord. . і: —H e ies oe ъа 
86: 90/0 Do. Preferred. . . . eee eee eee eee eee ee 105 —106 8 6 F My Ag.N i "t : 1 0/84 ро. 7 Cum. Pref. 1 iib 4 19 8 > e oe 
Bt. . erred av ccs ck eda ceo tato sapi bessere 16—15; БЕ My Ag,N ESE 983 St 437% Do. 4 1st Db. Stk. Prv. Ois. (rd. Kon.) 10 —1lu$ 4 4 0 es . m 
A Caba Байа J...... ey soa % | Urban Gu Supply Ord. eme fl. unl I qc 
10 6 u ubm e 00002: 090000900250«0000090 * ? ^ ———— M EG 8 0 we a ae 
1010/0 | Do. Preference 10 per Oent. . ...... 14—174 | 6 0 0 re 0 pb st. 45 Do. % Mort. Deb. . аме | E E DLE 
6| 89 | Do вае Gent Onn. Pd ee ao 511 $ | Abril oct . d 85/7 5 trio Buppiy Ord. =... | 13 -i Б 7 8 | Mar, Sept riri 
6 А е 0000000000006 — 6 —6 Ыы ae 
: т Cent. Deb. . ..... [1019—1085] 4 7 10 | Jan, July | ~ | - 5| 9/6 T 
» 120.98.552 геа рер. Cable 9900520995990 09€ 11 —]11 b 7 1 Au. prO п, 1 i 1 ed. iris ГҮЛДҮ? co í— b 6 6 s es 
100 Direct West India Cable 4K RE. b.(rd.)| 100 —1 4 7 7 |2, * 1143 10] 1| ed. | Aron Elec. Meter 6% Cum. Pref; =... ж 1 pii О 
St. Eastern 0 % е.000000 006 140 —148 4 17 2 Ja, Ap, Jy, O vi е вана Insulated & elsby се 6 18 4 July. Feb bi: oA 
Bt. 17, Do. 00 per Ова. Pret. Stock ... eee. 91 —98 8 16 8 Ja AD ,0 Е р 20 Cent. Pref... „ b3—t1 4 18 0 Jan,J y 6 bye 
Bt. ik Do. Cent. Mort. Deb. Stk. (rd.)| 107 —109 1 13 6 Me Sov ui ou [gl ^ o. iy ist Mort. Deb. (тей | 102 364 59 ` ud ss 
10 Basiern wanes — ы а Ару, id Bt. Botish ome n. Houst nd IZtIIt. Bb.“ 100 —102 | 4 8 8 — 2122 
B$. 4 Do. 4 per Cent, "Deb. Stock „eee 106 —1 3. 14 9 Fe are be rx Б ie British Westinghouse 6 . $3 —8 9 17 6 ae T | dE 
100 4% |= Eastern & 8. African 4 Mrt.Deb.l909| £9 —101 | 819 3 | Feb, Ang | -- | - ве. & | Do. 4 per Cent. Mort. Deb. Stock .. 86 —91 4 711) = 
25 4 ' Do. 4 Mauriti е Гов. (red.) 100% —10 2 8 18 b J p» Nov 841 847 2 Brush E ectrical Engineerin MORBI 3 5 March " T 
10| 38/0 | Ө. N. (of Copenb 5 36 —25 6 3 jan, y per ilii | Do. 6 per Cent. Pref. Non i 5 10 2 Mar, Bept [= 
00 E e eee t. Db. trod.) ш T $4 May, Nov . . Г x Do. 8 per Cent. Perp. 1st Deb. . Stock 92 - 4 M 9 Mar, Sept — 
: i ndo-E uxopean "Tr epee з —— E е Š 3 79 — 829 5 | Jan e ee 
10% $1 | Mackay Companies Common 40 500 D. 7 0 ud у; н. 570 Callende Ae Con. Ord. zd & bonus| 10—11 | 5 10 10 | Jan, July 
100 81 i Do. eference „6565 „%% ss %%jõ%7ð ôꝛ6 „„ „„%„%—ĩ,e 743 Б 6 0 Л р т 993 - ро. der Cent. Cum. Pref... PPM . E 5} 4 7 0 Jan, July | 
110 1 West African Telegraph Shares n t 3 5 17 8 . 8t. 7 “рег се! vn m SROER Debs. (ri 107-100} 4 3 0 Nov, May lest 
bares . = mí MO po 1 gs een oj © 2% 4 9 - * 
3| ^. deten de eene 105 јог | 328° 5 Jan, ey | | [в Я Do. 417 ist Mort. Deb. (гей j. .. ré cb 4 0 1 I ы 
ах ape s 401 Bae С} зав, | „ 5 f Caan (Ship) Telegraph Ord. ....| 1% |8 9 Oy ee ae 
es | VW 950 204105 GIU Д ПОШО... --00 ооо ое. ee ? D ; w 1 И "n — 2. a we 
10 59 | Do. 6:210 Ете ex. 5,0 o/c vf sirears а 2ч Ва Crompton and Co, (Nos. i to'64,000) | i-. | 810 6 | Jan, July ni 
10 „|, Do. 6 рег Cent. tnd Prei... .. ..... .  52— iu algas |. 100| БУ |' Do. 5 per Cent. 1st Mort. Debs. (red.) ] 95 —110 | & 0 0 | Jan, July 
gn БУ |* ше 6 АЙЫЛ uaa per — —ü — 111 n H un 0 18% 131 510% | Dick, Kerr & Co. Ота,............. . Tee 6 50 | Sept „| 22 | 
100| БУ |* т. 8. 525 1 — 101 10 AH 5 June, 10 ae 475 Do 6 (BE р eons Се eed ond i РСЯ A 0 о Sept 
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Ar the International Railway Congress at Washington elec- 
tric traction was the subject of several Papers. Two of these 
and the discussion upon them we print in abstract. To our 
readers the discussion may seem the most important part, as 
Mr. AsPINALL of the Lancashire and Yorkshire Railway, and 
Mr. Мп.ѕох of the North-Eastern Railway made more definite 
statements about the results of electrical working on their 
railways than had before seen the light. It is very satis- 
factory to know that the resulting increase in traffic has 
realised the companies’ anticipations in both cases. Mr. 
ASPINALL finds the working costs greater ihan with steam 
(which, however, could not give the service), but it is not 
clear whether he is taking as a unit the train-mile, the 
ton-mile, or the passenger-mile. Coal costs more, wages less. 
The great improvement in carrying capacity and the better 
utilisation of terminal accommodation are particularly valu. 
able on such a line, and it is clear that Mr. AsPINALL's 
company has no reason to regret its enterprise, even at the 
somewhat high cost of £20,000 per mile. The capital neces- 
sarily depends largely upon the maximum service for which a 
line has to be equipped, and in the Liverpool-Southport case 
the requirements are heavy. | 
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Mr. WILSON was more explicit as to the working expenses 
of the North-Eastern lines. The train-mile costs only 5:7d., 
but the average train consists of only 2:75 cars, The L. & Y. 
trains are of four or five cars. Better utilisation of lines, 
improved service and increased traffics have followed the elec- 
trification, but Mr. WILSON does not venture on a comparison 
between the costs of steam and electric operation. We think 
it will be difficult to show lower train costs than the figure 
above given, even when corrected for the increased seating 
and earning capacity of an average suburban steam train. 
Fuller details in these English cases will be welcomed. 


=з 

M. PauL Dunors' Paper on Electric Traction in France” 
gives considerable details of working expenses on three French 
railways, including the Paris Metropolitan line, which are 
worth consideration. In all these cases, of course, the cir- 
cumstances are special, and do not compare with main-line 
long-distance services. M. DUBOIS summarises the situa- 
tion with admirable lucidity, contrasting favourably with 
the somewhat vague “ conclusions " which the meeting 
adopted. Signor TREMONTANI’S Paper lays considerable stress 
upon the incidental economies attendant on electric trac- 
tion, and it is valuable as embodying the experiences gained 
on the electric lines of the Italian Mediterranean Railway 
Company during five years' working. This contradicts Mr. 
AsPINALL's statement as to relative coal consumption, the 
saving with electric working being 21 lb. per train-mile for 
trains having a “ useful weight" of 197 tons. It appears, 
however, that the consumption of the steam locomotive is esti- 
mated, and anyhow the conditions on the Liverpool-South- 
port line and the Italian lines differ sufficiently to explain the 
apparent discrepancy. Single-phase methods are regarded 
hopefully by the writers and speakers, and by the time the 
next Congress meets it is to be hoped that concrete results of 
such systems will be available for discussion. 

—— 

Mr. L. L. GAILLARD'S tests and calculations on the 5,000 kw. 
alternators of the Manhattan power station of the New York 
Rapid Transit Co., described elsewhere in this issue, give some 
very high efficiency figures for the alternators, figures almost 
as high, in fact, as have ever been obtained in very good and 
large transformers. It will be noticed, moreover, from the 
records quoted, that the rating is what our American cousins 
would call “conservative,” the efficiencies increasing steadily 
to a considerable overload, and the increase of temperature 
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being small. These figures represent the electrical efficiency 
only, taking into account neither bearing friction nor air fric- 
tion, and the efficiency was calculated and not found experi- 
mentally. Various assumptions had to be made to render the 
calculation sufficiently simple, and it seems a pity that one of 
the alternators at least was not tested experimentally by one of 
the methods available, such as that proposed by Mr. MorDEY 
and developed by Mr. BEHREND, of circulating power 
through the alternator by connecting up one part of it as 
generator and the other part as motor. The results given 
are almost too good to accept without a confirmatory test. 


THE account of the Calcutta tramways, published in this 
issue, describes no particular novelty as regards construction, 
but successfully conveys the sense of exotic conditions. The 
Indian native is unfortunately very poor, on the average, but 
in such a city as Calcutta he has to be reckoned with as a tram- 
way passenger, Whilst horse traction ruled, the European and 
the better class native found no place in the cars, but electric 
traction provides first-class accommodation in the motor car, 
whilst the gentlemen of the loin-cloth utilise the trailers. Cars 
are therefore run in couples, just as they are m some European 
cities, Lisbon for example, the trailer being the workmen’s car 


— — 


THE working coste given seem remarkably low, due no doubt 
to low rates of wages. It will beof great interest to learn how 
the heat and the rain, the white ants and the floods, tell upon 
the maintenance expenditure, and what dodges and shifts will 
be evolved to defeat these and other enemies. No doubt the 
maintenance of electrical and mechanical apparatus in such a 
climate as Calcutta is pretty well understood, but every branch 
of engineering has its own peculiarities. Tramway working 
certainly has its share, and Calcutta conditions will develop 
some of them quite rapidly. The company's engineers will 
doubtless prove equal to their task, and, when they have 
accomplished it, we hope they will not feel too tired to let 
us know some of their experiences. 


— 


LAST year's meeting of the Incorporated Municipal Electrical 
Association was one of the best that has been held, in view of 
the interesting and useful engineering questions dealt with in 

the Papers and discussions, but some complaints were heard 
to the effect that the subjects chosen had offered the Coun- 
cillor delegates insufficient opportunity to take part in the 
debates. This year no such reproach can be made, for it is 
evident from the programme, which we publish in full in 
another column, that matters of administration and policy will 
be given the greater prominence at Edinburgh and Glasgow, 
while the more technical questions will be relegated to the 
background. We trust that the meeting will be equally 
successful with that of last year, if in a different direction. 

БЕЗШЕН 

Mr. Е. RosENBERG'S constant-current dynamo, a description 
of which is contained in this issue, is based on an entirely new 
principle. It sends into the external circuit a current which 
is practically independent of the motor speed and of the resis- 
tance of the circuit within wide limits. It is thus admirably 
suited for train lighting, as it avoids the complicated regulating 


mechanism met with in other systems designed for this pur- 
pose. The efficiency of the new dynamo may be a shade 
less than that of an ordinary dynamo, but this drawback 
is far outweighed by the advantages gained. In dynamos 
of the usual type, the armature’s own flux is kept down 
as much as possible so as not to induce in the coils short- 
circuited by the brushes a voltage detrimental to good com- 
mutation. In Mr. ROSENBERG’S dynamo the contrary is the 
case ; it is this very flux, in fact, which has to produce the 
full voltage at the dynamo terminals. For this reason it 
might be thought that there would be sparking troubles; but 
when it is remembered that the dynamo is not required to 
give a high voltage, and that it is consequently possible to 
design the armature winding with but a few turns per com- 
mutator segment, it is readily seen that sparking at the com- 
mutator can besuppressed by ordinary means. The commutation 
under the main brushes presents little difficulty, and we have 
the inventor's assurance that it is quite satisfactory. 

THE principle upon which the machine is based is so attrac- 
tive that one is tempted to seek for it other applications, 
and wind-motors at once offer themselves for consideration. 
Unfortunately, however, Mr. RosENBERG'S dynamo will not 
serve us in this case. As the speed of the dynamo drops, it 
is necessary for a greater torque to be applied in order to 
obtain the same output. In the case of a train this torque is 
automatically obtained from the carriage axle from which the 
dynamo is driven. In a windmill, however, a decrease 
іп speed is accompanied by— in fact, is caused by—a reduction 
of the available power, and the dynamo would stop the 
mill. If, on the other hand, the dynamo is adjusted for low 
speeds, its output will necessarily be limited to the smaller 
power furnished by the windmill at this speed, and the greater 


power which should be available at higher speeds will not be 
made use of. 


тг 

THE deputation which waited проп the Chancellor of the 
Exchequer yesterday ostensibly with regard to the reduction 
of cable rates to India, China, and West Africa, also made a 
general recommendation that the Government should embark 
in cable enterprise to a greater extent than at present. It 
cannot be said that the Chancellor of the Exchequer 
gave any very great encouragement on this point; in fact, 
he took care to assure the members of the deputation 
that no such intention was at present entertained by the 
Government. On the question of the reduced rates, he con- 
veyed the impression that, in view of past concessions in 
this direction, no great reductions could be anticipated in the 
near future beyond the reduction of the Indian rate to 28. 
and the Egyptian rate to ls. The matter concerned so many 
Government Departments, however, that he could do no more 
than promise to report to and confer with them. 


———— — ioo — 0 ag 9 ———— — 


Tangier-Cadiz Cable.—The cable laid by the French Govern- 
ment, in agreement with Spain, between Tangier and Cadiz, is 
now in operation. It establishes communication between France, 
Algeria, Tunis, Morocco and the south of Spain by F rench 
lines. A slight reduction of telegraph rates between these 
countries has been made, and now only 20 centimes per word 
is charged between Tangier and France. 
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The Institution Conversazione.—The annual conversazione 
will he held at the Natural History Museum, Cromwell-road, 
S.W., on Thursday, June 29th, from 9 to 11:30 p.m. 

Large Swiss Water-power Station.— The Governments of 
Switzerland and the Grand Duchy of Baden have granted a 
concession to Messrs. Felten & Guillaume and the Swiss 
Electrical Co. of Berne to erect works at Laufenburg to utilise 
the falls of the Rhine for producing electric energy. The 
works are to furnish 50,000 H.P. 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 
Cayenne—Pinheiros .. Aug. 13, 1902 — 


Reissi-Issa(Yemen)—Camaran Oct. 22, 1902  .. — 
Tarifa—Tangier er Jan, 18, 1904 ee =. 


Jamaica— Colon 6 60% %% %%% % 6 „„ „6 Jan. 10, 1905 ee — 
Bathurst—Bissao o April 22, 1905 = 
Dakar —Oonakry............ May 11,1905 .. June 7, 1905 
Paramaribo— Cayenne ...... May 25, 1905 — 


Electric Tramways in Middlesex. — On Wednesday after- 
noon a further extension to the system of electric tramways 
which the Metropolitan Electric Tramways (Ltd.) is equipping 
in Middlesex, was opened by Sir Francis Cory-Wright, Chairman 
of the Light Railways Committee of Middlesex County Council. 
The line in question is about five miles in length, and runs from 
Highgate Archway, on the boundary of the London County 
Council system, to Finchley, Muswell Hill and Whetstone. 

Royal Society. — Among the Papers down for reading yester- 
day were the following? “On the Thermo-electric Junction as 
a Means of Determining the Lowest Temperature,” by Sir 
James Dewar, F. R. S.; On the Application of Statistical 
Mechanics to the General Dynamics of Matter and Ether: the 
General Method of Statistical Mechanics,” by J. H. Jeans, com- 
municated by Prof. J. Larmor, F.R.S.; “On the Magnetic 
Qualities of Some Alloys not Containing Iron,” by Prof. J. A. 
Fleming, F. R. S.; Note supplementary to a Paper On the 
Radio-Active Minerals,” by the Hon. R. J. Strutt, F. R. S. 

Society of Arts. The Council have awarded the Albert 
Medal of the society for the present year, with the approval of 
His Royal Highness the President, to the Right nu Lord 
Rayleigh, O.M., Sc. D., F. R. S.,“ in recognition of the influence 
which his researches, directed to the increase of scientific 
knowledge, have had upon industrial progress by facilitating, 
amongst other scientific applications, the provision of accurate 
electrical standards, the production of improved lenses, and 
the development of apparatus for sound signalling at sea." 

The society's annual conversazione will be held in the 
Botanical Gardens on July 4th from 9 to 12 p.m. 

Obituary.— The death is announced at Croydon of Mr. John 
Munro, one of the earliest writers on electrical subjects. Mr. 
Munro was originally connected with telegraph work and was 
engaged in the early experiments on duplex telegraphy. He 
was author of several books, among those for which he was 
responsible being: “Pioneers of Electricity," “ Romance of 
Electricity," * Heroes of the Telegraph," ** The Story of Elec- 
tricity," and a biography of Lord Kelvin. He was joint 
author of Munro and Jamieson’s Pocket Book of Electrical 
Rules and Tables," and was, a quarter of a century ago, a con- 
tributor to The Electrician. 

Standard Rail Templates.—The Engineering Standards 
Committee announces that it has made arrangements for the 
supply of commercial sets of rail templates at reasonable rates, 
combined with a high degree of accuracy. Sets of standard 
reference templates are deposited at the National Physical 
Laboratory, and, prior to issue, every commercial set of tem- 
plates is verified by comparison with these. The prices men- 
tioned below include a certificate that the templates have 
been tested against the standards and that their accuracy is 
within Tzoth of an inch. The set of templates for each weight 
of straight and corresponding curved tramway rail comprises 
14 pieces, and the price is .£9. 9s. per set. For bull-headed 
and flat-bottomed railway rails the price persetof threeand four 
pieces respectively varies from £5. 5s. to £4. 2s. 6d. These 
‘sets of templates may be obtained from Messrs. Cooke & Sons, 
14, Great Chapel-street, Westminster. Arrangements have also 
been made with Messrs. Joseph Sankey & Sons of Bilston, Staffs., 
for the manufacture of a series of templates for standard pipe 
flanges at prices varying from 1s. to 10s., according to size, 
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Blectrical Association of New South Wales.—At the first 
general meeting of the present session of the Electrical Associa- 
tion of New South Wales, the president, Mr. T. Rooke, elec- 
trical engineer to the City of Sydney, delivered his annual 
address, which was listened to with much interest, and at the 
conclusion of the meeting a visit of inspection was paid to the 
Sydney City Council's electric light station. In commenting 
on his address, the Australian Mining Standard says that he 
touched the right chord when he urged that, while the tech- 
nical training obtained in Australia was excellent, there was 
a lack of factories. There was, he said, a widespread belief 
amongst the younger members of tho profession that a technical 
training was sufficient ; but though the workshops of a uni- 
versity or technical college could teach a great del thay could 
not instil those principles which governed factories. The 
university supplied the weapons and the factory taught their 
use. Mr. Rooke has placed at the disposal of the Council of 
the association the sum of £100, the interest on which is to be 
devoted to the purchase of an annual prize for the best original 
Paper presented to the association. 

Tests on a 500-kw. A.E.G. Turbine.— According to the Zett- 
schrift fur Elektrotechnik the Allgemeine Elektricitüts-Gesell- 
schaft has installed in the Preussen I." pit a 500-kw. 550-volt 
50 ~ turbo generator with two stages, running at 3,000 revs. 
per min. The generator is placed between the two turbine 
wheels which overhang, so that altogether two bearings only are 
required. Nickel steel is used for the turbine wheels, and the 
peripheral speed of the latter is 875 ft. per second. The over- 
all dimensions of the generating set complete are: Length 
16} ft, width 17; ft., and height above floor 7 ft. Some tests 
were made at a steam pressure of 14310. per square inch, with 
various degrees of superheat, the temperature of the steam 
ranging from 228° to 314^ C. At a vacuum of 89 per cent. it was 
found that the steam consumption at full, three-quarter, and 
half-load came to 22:4 lb., 23:3 Ib. and 25 Ib. per kilowatt-hour 
respectively. The excitation losses are not included in the 
above figures. At no-load the set consumed 2,310 Ib. of steam 
per hour. It is interesting to compare these figures with those 
given elsewhere in this issue for a 500-kw. Curtis turbo-gene- 
rator set with almost the same steam pressure and vacuum but 
with no superheat. In the latter case the steam consump- 
tions at 22 per cent. over-load, full-load and half-load were 
observed to be 20:19 lb., 20:541b. and 24:29]b. per kilowatt- 
hour respectively. 

Röntgen Socilety.— A Paper оп “ The Röntgen Congress in 
Berlin " was read by Dr. W. Deane Butcher before the Röntgen 
Society on Thursday last week. The author said he was struck 
by the extreme earnestness of the German members, who were 
in the majority. It seemed that the “ scientific bore " with his 
“just one word more," was unknown in Germany. Much 
more money was spent on scientific apparatus in Germany 
than in this country. One tendency he noticed among the 
exhibits was to increase the size of the focus tube, and he saw 
one having a diameter of about 2ft. This permitted of the 
use of a greater current, and at the same time the vacuum 
was more constant and the heating effects diminished. A 
water-cooled tube exhibited had been worked for 60,000 
seconds without a readjustment of the vacuum. He observed 
that it was becoming very common to use transformers con- 
nected directly to the supply mains, instead of Rhumkorff 
coils. This would, of course, hasten the abolition of the inter- 
rupter, whose disappearance was much to be desired. Shields of 
every kind were very much in evidence, and were striking proof 
of the wholesome respect which Germans have for Röntgen 
rays. Whilein Berlin he had seen radiographs of an Egyptian 
mummy, and another interesting exhibit was a selenium cell for 
measuring the intensity of radiation. Members of the Róntgen 
Society would be pleased to learn that a German Réntgen 
Society was in process of formation. 

Taking Moving Pictures in the New York Subway.— Moving 
pictures were recently taken in the New York subway, use 
being made of mercury vapour lamps for producing the neces- 
sary illumination. An illustrated description of the outfit is 

ublished in the Electrical Review of New York for May 27. 
Троп two flat cars supplied by the Interborongh Rapid Transit 
Co., the American Mutoscope and Biograph Co. had mounted 
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a complete generating outfit and nine banks of eight 45in. | by the Lord Provost, Sir Robert Cranston. Mr. Frank 


type K mercury vapour lamps, which were staggered and 
arranged diagonally across the forward flat car, so that the 
light was thrown to one side and immediately ahead of the 
car upon which the camera was mounted. The flat cars con- 
taining the generating apparatus and the mercury vapour 
lamps proceeded at an even speed on the uptown express 
tracks immediately to the left of the local track, upon which 
the car with the camera ran. Each lamp was placed directly 
in front of a polished metal reflector. The lamps were started 
by means of a kicking coil, the coils being arranged along the 
bottom of the frame. The generating apparatus included a 
40 H. P. 600-volt Westinghouse motor, taking current from the 
third rail, and belted to a 110-volt 22 kw. four-pole Westing- 
house generator. Between the generator and motor there was 
a convenient switch table, with all necessary instruments. 
Altogether the lamps gave out about 52,500 c.p. During the 
entire trip but one lamp went out. 


Destruction of the Chatham Generating Station by Fire.— 
A fire broke cut in the generating station now belonging to 
the Kent Electric Power Co. at one o'clock on Friday morning 
last. The station, which is situated iu Whittaker-street, Chat- 
ham, is used for supplying electric light and power in the towns 
of Chatham, Rochester and Strood, so that the unfortunate 
destruction of the generating station caused the greatest pos- 
sible inconveuience in the district. Immediate steps were taken 
for the purpose of restoring the supply, and after various 
methods had been discussed, the plan of taking a supply of 
current from the Gillingham Corporation which was offered to 
the company seemed to be the most feasible. The chief diffi- 
culty apparently in the way of doing this was the provision 
and laying of a high tension main over 1,000 yds. long across 
the ground known as the “Chatham lines." To do this it 


was necessary to obtain the consent of the War Office, and, of | 


course, also at the same time to complete a bargain with the 
Gillingham Corporation as to the terms upon which the current 
would be provided. Happily, both these negotiations have 
been carried through successfully, and in all probability the 
current will be again available for the public immediately after 
the holidays. In regard to the permanent supply, we are asked 
to state that the Kent Electric Power Co. anticipate that their 
new power station at Frindsbury will be in a position to supply 
energy before the end of the present year. 


London Traffic.—At a meeting of the Society of Engineers 
held at the Royal United Service Institution, Whitehall, on 
Monday, a Paper was read on “The Improvement of London 
Traffic, by Mr. Charles Scott Meik and Mr. Walter Beer. 
The authors described the scheme submitted to the Royal 
Commission on London Traffic last year (see The Electrician, 
Vol. LII., pp. 659 and 746). Their chief proposals are for two 
main avenues through London from north to south and from 
west to east respectively, constructed for more than half their 
length with upper aud lower roadways, the former passing 
over all cross traffic and the whole design constitutiug a double- 
decked street. Each avenue would be 160 ft. wide, would pro- 
vide a special road for fast motor traffic, a double line of tram- 
way and a double line of railway, the latter being situated 
either overhead, as in the case of the suspended railway at 
Elberfeld in Germany, in a shallow subway immediately below 
the main avenues, or in a tube ata greater depth. It was suggested 
that the expenditure on land could be almost recouped by 
purchasing on both sides of the avenues land in excess of that 
required for the roads and selling the surplus at its improved 
value. Apart from the railways and tramways the total cost 
of the 48 miles of main avenues suggested is placed at 
£21,311,000, which, it is estimated, could be repaid, with in- 
t«rest, from the surplus earnings of the railways and tramways 
w.*hin a period of 40 years and upwards from the completion 
of tLe works, dependeut upon the type of railway adopted. 


Incorporated Municipal Electrical Association.— As already 
at: ced, the tenth annual convention of the Incorporated 
Sf ase. ` ‘tical Association will be held at Edinburgh 
and June 27th to July lst. On Tuesday, 
У; + will be held at the North British Hotel, 
' 5,, When the Association will be welcomed 


Newington, the chief electrical engineer to the Edinburgh 
Corporation, will then deliver his Presidential Address, after 
which the following Papers will be read and discussed :—(1) 
„Load Factor—Its Effect upon an Electricity Station," by 
Councillor Sinclair (Swansea); (2) “Street Lighting,” by 
E. E. Hoadley (Maidstone). In the afternoon the two elec- 
tricity works of the Edinburgh Corporation will be visited, and 
in the evening a reception will be given by the Lord Provost, 
Magistrates and Council. The meeting on Wednesday will be 
at Glasgow, in the Hall of the Institute of Engineers and 
Shipbuilders of Scotland, 207, Bath-street, where the Lord 
Provost of Glasgow, Sir John Ure Primrose, will meet and 
welcome the Association. The two following Papers will then 
be taken :—(1) Notes on Costs and Tariffs for Electric 
Supply,” by Hamilton Kilgour (Cheltenham); (2) * The Supply 
of Electricity in Industrial Areas from a Municipal Point 
of View,” by Councillor Hodgson (Salford). The Glasgow 
Corporation will then entertain the members of the Associa- 
tion at luncheon. Visits will be paid in the afternoon to 
the various electricity works of the Glasgow Corporation 
and to the generating station of the Clyde Valley Electrical 
Power Co. at Yoker. On Thursday the Association will meet 
at the North British Hotel, Edinburgh, for the reading and dis- 
cussion of the following Papers :—(1) “ Extensions to Outlying 
Areas,” by A. B. Mountain (Huddersfield) ; (2) ‘‘ Free Wiring 
and Supply on the Prepayment System,” by A. R. Sillar (Col- 
chester). The afternoon is left free for the members to make 

independent visits to places of interest around Edinburgh. 

The Association dinner will be held in the evening at the 

North British Hotel. The annual general business meeting 
will take place on Friday, June 30th, in Edinburgh. Arrange- 
ments have also been made for those members who desire it to 
spend the week-end at Aberdeen. 


Personal.—It is officially announced that the Postmaster 
General has appointed Mr. H. Buxton Forman, C.B., and Mr. 
A. F. King to be joint Second Secretaries to the Post Office. 
The post of Second Secretary becomes vacant by the retire- 
ment of Mr. J. C. Lamb, C.B., C.M.G., who has reached the 
age limit after 41 years service. On Saturday a very large 
number of Mr. Lamb’s past and present colleagues gathered 
in the refreshment room, G.P.O. North, to bid him farewell 
and to express their esteem and affection. The Postmaster 
General (Lord Stanley) presided, and tributes to Mr. Lamb's 
great work and qualities were given by Mr. Babington Smith 
(Secretary to the Post Office), Mr. Ardron (Assistant Secre- 
tary), Mr. Gavey (Engineer-in-Chief), Sir Robert Hunter 
(Solicitor), Mr. Trenam (Controller of the Central Telegraph 
Office) and Mr. Benton (Senior Assistant Accountant- 
General). Lord Stanley, in a most genial and appreciative 
speech, made the presentation, which consisted of an antique 
silver tea and coffee service and library furniture, and a ring for 
Mrs. Lamb. Mr. Lamb acknowledged the gift in a speech full 
of emotion and good feeling. There were more than 300 
contributors to the memorial. 

The Indian Gazette of April 29th confirms the appoint- 
ment of Mr. J. W. Meares (hitherto electrical engineer to the 
Bengal Government) as electrical adviser to the Indian 
Government under the Indian Electricity Act of 1903. Mr. 
Meares, who went to India in the autumn of 1896 to superin- 
tend the erection of the Darjeeling electric supply works for 
Messrs. Crompton & Co., was offered and accepted in 1898 
the post of electrical engineer to the Bengal Government, which 
he is now relinquishing. The new position carries the rank of 
superintending engineer of the Public Works Department of 
India. The appointment of electrical engineer to the Govern- 
ment of Bengal will cease, but all the local governments 
and administrations of India will be at liberty to consult the 
electrical adviser to the Government of India whenever they 
require expert advice in connection with electrical schemes, 
and to accord the necessary aid in such matters will be part 
of the regular duties of the electrical adviser. The electrical 
adviser may undertake private work with the Government 
sanction, but he will render service free of charge to any State 
railway, municipality and district or local board. We under- 
stand that Mr. A. K. Taylor, late of the British Electric Trac- 
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tion Co., has taken over charge of the Bengal office from Mr. 
Meares. Though the designation has been changed from elec- 
trical engineer to electrical inspector to the Bengal Government, 
there has been no real change in the status of the office. The 
change was made in consequence of the wording of the Indian 
Electricity Act of 1903. 
Telegraph Rates to India and the East.—A deputation, 
headed by Sir Edward Sassoon, Bart., M.P., waited upon the 
Chancellor of the Exchequer yesterday to urge the considera- 
tion of a further reduction in the cable rates to India, China 
and West Africa. Among those present were Sir Edward 
Sassoon, Sir William Holland, Sir John Leng, Mr. Henniker 


Heaton and Sir Alfred Jones :— 

Sir Epwarp Sassoon said that in 1899, when a deputation was 
made to a previous Chancellor of the Exchequer (Sir Michael Hicks- 
Beach) for a reduction from 4s. to 2s. 6d. a word to India, the cable com- 
panies rather ridiculed tbe notion, their reason being that the code system 
had reached the high-water mark, and that the traffic with India was 
inelastic and inexpansive. The reduction had been made, however, and 
experience had taught the wisdom of it. The object of the present 
deputation so far as India was concerned was to ask for a further reduc. 
tion to 1s. 6d. per word. He believed some of his friends wished to go & 
little farther than that, and ask for a reduction to 1s., but he would prefer to 
adhere to what was practicable than to that which was ideally realisable. In 
the same way the deputation asked for some alteration in the China rates, 
although he admitted they could not make out quite such a good case in 
this connection. He disclaimed any suggestion of being hostile to the cable 
companies. ` On the contrary, in justice to the cable companies, he might 
say that they had now fallen into line and showed a great public spirit in 
this matter. With regard to Australia, very high rates were still charged for 
dealing with trans-Pacific messages, and an agreement had been entered 
into with the Eastern Extension Telegraph Co. by the New South Wales 
Government which gave the company greater facilities for securing traffic 
than the Pacific Cable Board possessed. This latter point might well, how- 
ever, be left to the consideration of the Pacific Cable Conference this month, 
but the point the deputation was most anxious to bring forward was the 
doctrine of State-owned and State-managed cables, at the same time 
without calling upon the Treasury for any contingent losa. 

Sir ALFRED JoxEs pointed out the differences in charges on the French 
lines from West Africa and those on the English cables. A uniform rate 
was wanted to West Africa. 

Sir Joux Lexa and Mr. Henniker Heaton also spoke advocating the 
appointment of a committee to deal with this matter and the construction 
of land lines as a cheaper means than submarine cables, the cost of the 
former being put at £20 per mile as againat £250 for submarine cables. 

Mr. Austen CHAMBERLAIN, the Chancellor of the Exchequer, in reply, 
said he could not discuss questions concerning the Pacific cable in view 
of the forthcoming Conference. With regard to the other matters 
mentioned by the deputation, these concerned other departments than his, 
and he would have to consult with them. At the same time he thought 
there was a little difference of opinion between the various members of 
the deputation as to how this matter should be viewed. As to the reduc- 
tion of rates, he did not think mileage was a fair test, as some of the 
members seemed to think. An analytical comparison of the French 
rates to West Africa showed them to be about the same as the English. 
He did not himself think that it was desirable to appoint a further 
Committee, or that it could usefully go over the тоша already covered 
by Lord Balfour of Burleigh's Committee. The Government had the 
guidance of the report of that Committee for dealing with these matters, 
and from time to time they would be able to do their best to get improved 
communications at reduced rates. He did not think that necessity was 
proven at the present time for the Government itself to embark in further 
great cable enterprises, and he confessed that he had no indication that 
the Government intended to go to the market to raise large sums of money 
for expenditure in this direction. He attached great importance to the 
network of British cables which they possessed, and which in the main 
was due to private enterprise. To the cable companies they owed their 
present position in the cable world. For himself he would never choose 
Goverument enterprise in these matters where private enterprise showed 
itself both capable and willing to undertake the work. In conclusion, he 
said he could announce that a meeting of the Cis-Indian Joint Purse 
Com mittee was held on May 30th at which it was shown that the annual 
yearly value to the joint purse from Indian traftic for the three years end- 
ing June 30, 1905, was estimated to be just over £852,000, and it was 
there resolved that the tariff for ordinary messages between Europe and 
India should be reduced to 2s. per word as soon as such tariff could be put 
into operation, but in any case not laterthan October 1, 1905. А reduc- 
tion in the rate to Egypt would also shortly be made to 18. per word. 


The Walthamstow & District Light Railway.—The formal 
opening ceremony of this new undertaking took place on 
Saturday. There are 13 miles of single track, only a few 
hundred yards being double. Span wire and bracket construc- 
tion for the overhead equipment has been employed throughout, 
and there are no centre poles. No. 000 trolley wire is used, 
and the rails are of the girder type, 100 lb. to the yard. The 
points and crossings were supplied by Messrs. Askham Bros. 
& Wilson, and Messrs. Dick, Kerr & Co. have been respon- 
sible for the track work ard overhead construction. There 
are 32 double-deck single-truck cars, built by the Brush 


Company, the electrical equipment having been fitted by the 
British Westinghouse Company. Each car seats 22 passengers 
inside and 28 out. Direct stairways, mechanical and magnetic 
brakes and Phillipson life guards are fitted. For the accommo- 
dation of these carsa spacious car-shed is provided. A feature 
of somewhat novel interest is the device provided at each of the 
seven termini to obviate the turning of the trolley by hand. 
This consists of a large V of trolley wire constructed horizon- 
tally and at right angles to the running wire, and having one side 
of the V connected to one wire and the other side connected to: 
the other wire. By a proper arrangement of frogs und switches, 
the trolley head is transferred automatically. This, of course, 
involves the construction of a trolley pole capable of revolving 
in either direction, instead of only in one particular direction as 
is usual. Therefore. instead of carrying the cable straight down 
the trolley base, it is broken and a rubbing contact inserted ; 
the stop on the top of the base is also removed so thatthe pole 
may swing round in either direction. Another device, which 
has been used, is an arrangement for cutting current off a 
broken trolley wire. At intervals, the two trolley wires are 
connected by an arch of bare wire immediately below which 
runs another bare wire parallel and above the trolley wires 
but insulated from them. This third wire is connected to 
earth through a fuse in the feeder pillar, and the fuse 
holds up the section switch. Immediately a trolley wire breaks, 
one of the arches collapses and comes into contact with the 
bare guard wire. The latter, of course, becomes alive at once, 
and the fuse in the section pillar is blown, causing the section 
switch to open automatically. It will be seen, too, that if a 
telegraph wire should fall it also connects the guard wire with 
the trolley wire, and blows the fuse as before. Up to the 
present this arrangement is only fitted to a portion of the 
track, but we understand that it has the approval of the Board 
of Trade, and is to be adopted throughout. The generating 
plant is erected in the same building as the Council's lighting 
plant and consists of engines and dynamos of the same type as 
those used for lighting. They are three-cylinder Westing- 
house engines working on the Otto cycle, the explosions taking 
place at intervals of 120 deg. The dynamos are all shunt- 
wound and directly-coupled. Three engines, each of 275 B.H.P., 
together with a battery and a Highfield booster, are employed 
for the tramway. For lighting purposes there will soon be 
about 2,000 B. H. P. of these engines and dynamos erected at 
Walthamstow, and some of the lighting dynamos are capable 
of being connected to either the traction or lighting switch- 
board. The tramway generators may also be connected 
to the lighting switchhoard when required. The switch- 
board consists of the usual panels and instruments and was 
built by Messrs. Johnson & Phillips. From the positive 
"Ьиз bar three feeders, two of which are each of 0:655q. in. 
section and the third of 0:9 sq. in. section, are run to approxi- 
mately the centre of the load and continued with smaller sec- 
tion to an outlying branch line. The trolley wire is fed at 
seven different points. There are three rail feeders, for each 
of which there is a negative booster in the generating station. 
All the feeders are laid ** solid " in stoneware troughing and 
are in half-mile sections. They are paper insulated, lead- 
covered and were supplied and laid by W. T. Henley's Tele- 
graph Works Co. Messra. J. & J. S. Enright have acted as. 
consulting engineers for the scheme since its inception. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, June 9th. 
Rovar INSTITUTION. 
9 p.n. Evening discourse by Sir William H. White, K.C.B., F. R. S., 
on “Submarine Navigation." 


FRIDAY, June 16th. 


РнүвіслІ, Society. 

8 p.m. Meeting at the Royal College of Science, South Kensington. 
Agenda: (1) “ Оп the Ratio between the Mean Spherical and 
Mean Horizontal Candle Power of Incandescent Lamps," by 
Dr. J. A. Fleming, F.R.S. (2) The Electrical Conductivity of 
Flames," by Dr. H. A. Wilson. (3) Contact with Dielectrics,” 
by Rollo Appleyard. (4) The Pendulum Accelerometer; an 
Instrument for the Direct Measurement and Recording of 
Acceleration,” by F. Lanchester, (5) A New Form of Pykno- 
meter,” by N. V. Stamford. (6) Exhibition of a Refractometer 
by Rollo Appleyard. 
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THE CALCUTTA TRAMWAYS SYSTEM. 


Owing to the claims of more immediate interests nearer 
home, it was not until a few years ago that attention was 
directed to the ibilities of lucrative tramway undertakings 
in the East. Electric traction has infused new life into systems 
which formerly employed steam and animal traction, and the 
success of such conversions has been followed by numerous 
concessions for electric tramways in places such as Hong Kong, 
Singapore, Manila, Rangoon, Mandalay, Tokio, Batavia, Penang 
and Colombo. The largest and most important of the tram- 
way systems in the East is that of Calcutta, and it is of more 
than usual interest in view of the unusual conditions under 
which it has to be worked. 

On account of the low-lying position of the city an extensive 
system of artificial drainage has been adopted, but, although 
fairly well carried out, it is not nearly sufficient to cope with 
the extraordinary downpours during the rainy season, which 
flood the streets in certain sections of the city for the greater 
part of the day, sometimes to a depth of over 2 ft. Another 
climatie condition whieh causes great damage and difficulty 
from a traffic point of view is the number of severe wind-storms, 
approximating to cyclones, which sweep over the city at the 
beginning and the close of the rainy season (lasting from the 
middle of June to the end of September), often with destruc- 
tive effects, uprooting trees, unroofing houses and causing 
general damage. 

Caleutia is divided into three parts :—The European busi- 
ness district, practically confined to an area of 250 acres in the 
west central portion of the city, bcrdering on the eastern bank 
of the river Hooghly ; the native residential and business dis- 
trict, which is in the northern part; and the European resi- 
dential district in the southern portion of the city. The total 
population is about 1,000,000, if certain adjoining suburbs be 
included, but this does not include the municipality of Howrah 
on the opposite side of the Hooghly river, which has a popula- 
tion of 157,594, nor two other suburbs which will soon come 
within the tramway zone, and whose population is 51,806. The 
total population can thus be put down at 1] millions. We give 
a map of the city opposite 

In the native town the streets, as in all Oriental cities, are 
narrow, and they are lined for the most part with unprepos- 
sessing houses and huts, which are very densely peopled, one 
ward having a density of 281 per acre, or 180,000 per square 
mile. Broad roads are, however, now being cut through the 
native quarters, and the congested districts, which have up till 
lately been the hotbed of epidemics and plague, are being 
opened out. This work is the beginning of a large improve- 
ment scheme upon which the Government has entered. "The 
southern European residential portion is traversed by wide and 
well-paved roads, on which are commodious and roomy houses 
inhabited for the most part by Europeans. The European 
community does not differ essentially in composition from that 
of other large cities of the East (where there is an almost 
entire absence of the European artisan) During the cold 
weather the total number of Europeans and allied races resi- 
dent in Caleutta is approximately 14,000. 

The company working the tramways is an old one, having 
been registered in England on December 23, 1880. Steam 
was originally employed on the Kidderpore section, and horse 
cars on the remaining section, until 1901, when the original 
concession expired. In 1899 an agreement was entered into 
with the Corporation, whereby the company was granted a 
new concession for 30 years from January 1, 1901, in con- 
sideration of the company's converting the system from horse 
to electric traction within three years. The capital authorised 
is £700,000 in £5 ordinary shares, all of which have been 
issued, in addition to which there is a 4} per cent. debenture 
issue of £350,000. The company has its head office in London, 
and in Calcutta its representative is Mr. Martyn Wells, managing 
agent, Mr. A. J. J. Pfeiffer being assistant manager and chief 
engineer. 

The *'electrification " of the system was carried out according 
to the most modern plans in everything as regards central 
station equipment, overhead and underground conducting sys- 


tem, rolling stock, &c., and especial attention in design was 
given to adopt the plant to the peculiarities of tropical and 
local conditions. The engineers and contractors were Messrs. 
Dick, Kerr & Co., of London and Preston, for all work except 
the buildings and the reconstruetion of the permanent way, 
which was carried out by the tramway company itself. All 
the rails, iron work, bonds, &c., for the permanent-way work, 
however, were furnished by Messrs. Dick, Kerr & Co. The 
entire conversion was creditably carried through in a com- 
paratively short time, and the various parts of the plant have 
since then worked well under the most trying conditions. It 
is gratifying to note that throughout the whole period of con- 
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version from horse to electric traction, both the company’s 
officials and the contractors received the greatest help and en- 
couragement from the various Government and local authorities. 

As the bulk of the riding public are natives, the authorities 
very wisely sanctioned the laying of lines in the main native 
thoroughfares, although these are much narrower than ordi- 
narily found in large cities of the West, but hardly more so 
than in some of the smaller old towns of Europe, especially the 
Continent. The tracks in all narrow streets are laid as much 
to the side as is possible, and the distance in many cases from 
the nearest rail to the kerb does not exceed 2 ft. This is neces- 
sary in order to give sufficient clearance on the other side of 
the tracks to accommodate at least one vehicle. The entire 
area of the city is flat. There are no grades to speak of, except 
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when crossing three bridges, the approaches to which do not 
exceed 150—200 yds., the grades being not more than 4 per cent. 

The present tramway routes, covering a total length of 23 
route miles, double track throughout, all radiate from one small 
section of the city, where the majority of the Government 
offices and European business houses are located, in the west 
central portion bordering on the river. This small district is 
the objective point of thousands of natives from all directions 
in and about Calcutta, who have business in the courts and 
numerous offices. The cars on the various lines are run to 
either one of two termini, one being at the loop near the 
High Court ; the second, the Esplanade Junction, at the inter- 
section of Dhurrumtollah-street with Chowringee road, the 
latter forming the junction between the northern and southern 
lines. The number of cars at these two points is during the 
rush-hours very large, trains following one another in close 
proximity. The number of trains arriving at these points, per 
day, amounts on an average to 750 at the High Court and 1,150 
at the Esplanade Junction. The northern section of the city 
is served by three routes, the central portion by three, and the 
southern portion (including suburbs) by two, all double-tracked. 


A double line of track has just been laid down the centre of 
the new central Harrison-road, from Sealdah Railway station 
to the bank of the river at the Floating Bridge, and this will 
shortly be opened for traffic. 

The total route mileage at present amounts to 24°75, 
with Harrison-road included. On the basis of a tributary 
5 of approximately 800,000 the route mileage per 
mille would be 0:031, as against about 0:08 found in England, 
and an average of about 0:25 to 0:30 found in the United 
States of America in cities of about one-third population of 
Calcutta. The low mileage per capita is due to the congested 
condition of the native quarters. 

In Calcutta the averago income of the native working man 
and labourer is not sufficient to permit him to ride freely, and 
in consequence he is but a small factor in the earning powers 
of a tramway, the main fundamental revenue being 
from the business and professional classes and Government 
employés. The native is a great litigant, and will spend any 
amount of money and time over the smallest case, and in con- 
sequence of this characteristic the Courts situated in various 
parts of the city employ a great many clerks and other officers, 
and daily attract a large number of people, the major part of 
whom use the tramway. Another class of rider is the clerk in 
European business houses and Government offices, which are 
located in the well-defined districts already mentioned above. 
Native traders do considerable business among themselves in 
distinct parts of the city, in what are called bazaars, which 
afford constant interchange of traffic. All the above constitute 
the steady riding factor, or regular traffic with two rush 
points per day, on which the tramways may depend. The 
‘floating ” traffic, which is by no means small, is created mainly 
by the temples of the Hindoos or mosques of the Moham- 
medans, which constantly attract extensive crowds for worship, 
but which on many days, especially on those which are holy or 
sacred, form the objective points of many thousands of devotees 
from the city as well as the surrounding districts. This 
religious feature is a valuable asset in the earnings of all 
Eastern tramways, provided always that these objective points 
are sufficiently far removed from the centre of the native 
population to induce them to ride rather than walk. 

The first line under electric traction in Calcutta was open for 
regular service on March 27, 1902, and the entire system was 
operated electrically on November 20, 1902. An exceptionally 
large increase of traffic immediately followed the opening of 
each section. Under the steam and horse traction, there was 
only one class for passengers, and owing to the severe climatic 
conditions of excessive heat and humidity prevalent in Calcutta 
during the summer months, and the consequent exhaustion of 
the horses, even this second-class service was not nearly sufficient 
to cater efficiently for the riding public. The total traffic 
revenue increase with electric traction over that of horse 
traction, after two years of operation, is about 75 per cent. 
This increase is due, not only to more accommodation furnished 
in the shape of extra car mileage for the second-class pas- 
-sengers, but because the motor cars which serve the first-class 


erived |. 


developed an altogether new source of revenue, since people 
are now riding who in past years never made use of the tram- 
way—and especially is this the case with European and the 
better class of natives. 

The car service, or rather train service, regulated carefully 
according to requirements, begins at 5 a.m. and ends at 10.30 
pu The native being an early riser, traffic begins quite 

riskly in the morning, takes a sudden rise at 9.30 to 11 a.m. 
during tho office traffic, falls off during the afternoon, increases 
ару ain at 4.30 for the return office traffic, and is practi- 
cally finished at 9.30 in the evening, since the native travels 
about but very little at night. The maximum number of 
trains operated at one time during an ordinary weekday, on 
the present 46 miles of single track, is 132, this being increased 
to 145 on race days, and during the recent Pujah festival of 
the Hindus (corresponding to our Christmas in importance), 
the then full equipment of 151 trains was required, the traffic 
to the temple at Kalighat from all parts of the city being 
very large. 

Although there are well recognised fixed stopping places on 
the system, it has not been found practicable to make use of 
them exclusively, on account of the very severe conditions of 
heat and rain, which make it necessary for the comfort of 
passengers to set them down and pick them up wherever they 
may require. 

The traffic staff is all native with the exception of the super- 
intendent and his two first assistants, who are Europeans. 
Drivers of old horse cars were taken on to act as motormen 
and acquitted themselves admirably from the start. Conduc- 
tors are checked and supervised very carefully by a compara- 
tively large staff of checkers and inspectors, who are promoted 
from the ranks of conductors. 

A few traffic results are herewith given which might be of 
interest to show how they compare with those found in the 
West 


Total number of passengers carried per year .... 21,000,000 
Total yearly train-miles reren 3,300,000 
Passengers per train-mile .................... 6:4 

Average distance travelled, per passenger ...... 2 to 23 miles. 
Average fare per passenger 1:46d. 

Traffic operating expense per train-mile ........ 1 ‘25d. 


The operating expenditure, per train-mile, as noted, is about 
1:254. which includes salaries and expenses for the superin- 
tendent, assistants, motormen and conductors, regulators, 
starters, cashiers, &c. This is about 40 per cent. of the results 
in England, and 30 per cent. of those in the United States. 

A considerable portion of the track in the early days of the 
company was single with turn-outs. This was found to be 
very unsatisfactory, especially in an Eastern city, where an 
accurate schedule timing, such as is required to give a satisfac- 
tory service with single track and turn-outs, was practically 
impossible. The track was gradually doubled throughout, the 
last line being the Kidderpore section just before the intro- 
duction of electric traction. Some of the reconstruction was 
started as far back as 1892, but the bulk of it was completed 
three or four years ago. The gauge of the track is the standard 
4ft. 83 in. Girder rail was substituted for the old box rail 
throughout, the rail on some of the sections which were first 
recoustructed being 95 Ib. per yard with { in. and 4 in. groove, 
but all the later types, and those which are now being used 
on extension work, consist of a 101 lb. rail with 14 in. groove. 
Two 0000 B. & S. Neptune bonds are used for every joint, the 
bonds spanning the fish-plate and having a length of 2 ft. 6 in. 
The track is adequately cross-bonded. in spite of the heavy 
traffic to which some of the lines are subject, the track has 
stood well, and where it has given way it has probably been 
due to the sinking of the subsoil. The usual tie-bar construc- 
tion is employed, five bars being provided on an average per 
rail length of 80 ft., each bar weighing 15 lb., including check- 
nuts and bolts. 

The rail is embedded on a lime concrete stringer, having a 
width of 16 in. and a depth of 9 in. This concrete is made up 
of ten parts broken brick, three parts of ground brick, and two 
parts of slaked lime. The above method of making up concrete 
is prevalent in Calcutta, since broken stone is expensive, as is 
likewise good sharp sand, and the high price of Portland cement 
prohibits its usein this connection. The lime concrete with the 
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above eomposition and material makes a very good substitute 
for the ordinary cement concrete, though more care is required 


to consolidate it, and a greater time is necessary to enable it to: 


get properly. | 

he edges of the rails on all lines in the city are paved to a 
width of 18 in. on the outside of the double track rails, and 9 in. 
on the inside, Indian granite setts being used. In some streets 
and parts of streets where the track is especially heavy, paving 
is carried straight across the double track to a width of 18 in. 
on the outside of the extreme rails. The setts are embedded 


‚ in sand and grouted with four parts of river sand and one of 
In its agreement with the Corporation the: 
repair to 


Portland cement. | 
company undertakes to keep the roadway in proper 
within 18 in. on the outside of the extreme rails. 


The system is worked throughout by means of the overhead: 
trolley, and, on account of the peculiar conditions existing, 
a part of the lines had to be equipped for the side-running 


type. Of the 23 miles of route, 20 per cent. is centre pole, 30 
er cent. side bracket and 50 per cent. span wire construction. 
he poles used are made up of steel tubes varying in thickness 

and weight according to the requirements of their position. 

Each is built up of three sections, socketed into each other, 

giving the general appearance of a gradual taper. The average 

distance between the poles.varies from 100 ft. to 120 ft. on the 
straight. The light poles weigh 673 lb. and the heavy poles 

1,032 Ib. The length is 27 ft. 6 in. in both cases. The brackets 

used on the side-running portions vary in length from 3 ft. for 

centre pole to 15ft. side-pole construction, the internal diameter 
of the tubes being 2 in. | 


The trolley wire is of 000 S.W.G. hard-drawn copper, and 
is generally supported by double-insulatiog hangers of the 


rigid suspension type, but flexible suspension has been sub- 


stituted for these on that section of the Chowringhee lines 
where the speed attained is greater than the average, so as to 
lessen the effect of the blow on the ears. A similar improve- 
ment will be made onthe Kidderpore line. The angle of the 
trolley pole varies considerably on the different side-running 
sections, the maximum outreach, which is on the Chowringhee 
line, being 4 ft. 

The general arrangement of the feeder system, both positive 
and negative, is shown in the map, from which it can be seen 
that the majority of the feeding cables are led to the central 
point of the city, where all lines converge. There are nine 
positive feeder cables from the power house, varying in cross- 
section from 0:19 to 0:6215 sq. in. These are connected to 
43 feeder and section pillars distributed over the various routes. 
The track feeders are three in number, one of them having 
a и of 0:912 sq. in. and the other two of 0:3 sq. in. 
each. 

All cables are paper-insulated and protected by heavy lead 
sheaths, and were laid underground in cast-iron troughs on 
the solid system, the troughs, as a rule, being placed along 
the outside margin of the tramway right of way. The cables 
are supported in the troughs by wooden bridges. The troughs 
themselves are laid in a trench varying from 16 in. to 24 in. in 
depth, according to the nature of the ground. This system 
of laying has given rise to difficulties due to the cast-iron 
covers of the troughs being too thin and easily pierced by the 
picks of excavators. Several burn-outs of cables.have been 
traced to this cause, and to obviate and eliminate this danger 
as much as possible in all future cable laying earthenware 
troughs are now being used. The covers of these troughs are 
1i in. thick, and it has been found that this thickness will with- 
stand ordinary negligence in the digging up of the roadway. 
In order to forestall any difficulties which might arise, due to 
the sinking of the infirm soil, these earthenware troughs, espe- 
cially in cases when they will carry high-tension cables in con- 
nection with the plant extensions, are placed on a concrete 
stringer 6 in. thick. The cables used for connecting from the 
feeder pillars to the trolley wires are 61/17 S.W.G., rubber 
insulated, heavily braided and lead covered. The feeder 
pillars themselves are made up of a cast-iron box which is 
raised 2ft. from the ground in those places where there is 
danger of the pillar being flooded due to the rains. Each 
pillar contains the usual standard switches and connections 
mounted on a marble or slate switchboard. 


When converting from horse to electric traction, it was decided 
to adopt the train system, consisting of one motor and one 
trailer car, the former serving first-class passengers, represented 
by Europeans and well-to-do natives who previously never 
made use of the tramways, and the latter providing accommoda- 
tion for the old patrons. This system made it necessary to 
construct loops or triangles at various points of the lines for 
the turning of the trains. At present there are 171 aingle- 
deck motor cars, of which 96 are of the open type and 75 of 
the closed type. The motor-car bodies and equipments were 
made at the Preston works of Messrs. Dick, Kerr & Co., and 
the trucks were furnished by Messrs. J. G. Brill & Co. 

The car bodies are of plain strong construction, made to suit. 
the climatic conditions, teak being used throughout, as being 
impervious to the ravages of white ants. The closed cars have 
a total seating capacity of 27. The open cars, which have a 
seating capacity of 40 passengers, are single-ended, with the 
entrance from one side only, this being dictated by the loop 
system that was adopted. 

Each car carries two 25 H.P. motors, with the usual controller 
and accessories. It may be pointed out that the motors have 
had to stand very severe conditions due to the heavy rains, 


which, as already mentioned, sometimes flood certain parts of the 


city to a depth of over 2 ft. in a remarkably short space of time. 


PART OF MACHINE SHOP. 


The power station is a brick structure covered on the outside 
and inside with sand plaster, the usual form of building con- 
struction prevalent in India. The chimney is constructed of 
brick, and has a height of 150 ft., inside diameter at top, 
7 ft. 6 in., and the base of the chimney is 36 ft. square. 

There are at present three main generating sets in the 
engine room, and a supplementary unit of smaller capacity 
for supplying current during the hours when the traffic is 
light and also worked in conjunction with two of the large 
units to carry the maximum load in the station, thus leaving 
one large unit in reserve. The three main engines are of the 
horizontal cross-compound condensing type with dynamo and 
flywheel between the high and low-pressure sides of the 
engine. They are made by Messrs. Yates & Thom, and run 
at 90 revs. per min., with a working pressure of 120 Ib. per 
square inch, and under these conditions the engines develop: 
at their most economical operating point about 675 l. HP. They 
are, however, capable of working satisfactorily up to 950 J. H. P., 
representing 25 per cent. overload. The cylinders are 21 in. 
and 40 in. in diameter, with a stroke of 3 ft. 6 in. The valve 
gear for working the admission valves is a well-tried release 
or trip gear of the improved “Dobson” type, consisting of 
hardened steel catch plates attached to blocks which are con- 
nected by links to the steam valve levers, and have also 
spindles or rams coupled to the dash-pot pistons. "The usual 
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governor and sensitive knock-off appliance are fitted. The fly- 
wheel is about 161 ft. in diameter, constructed in sections and 
has a weight of about 29 tons. 

The smaller engine is a Robb-Armstrong tandem compound 
side-crank engine with automatic cut off. Its indicated horse- 
power is 250, with 135 lb. initial pressure when cutting off at 
about one-third stroke in the high-pressure cylinder, 
speed of 200 revs. per min. 


and at a | extensions to the 


at 120 volts, and 800 amperes at 70 volts. The engine room 
is spanned with the usual overhead crane, designed to lift 
15 tons, the manipulation being accomplished by hand. 

At present there are six 30 ft. x 8 ft. Galloway boilers in the 
boiler room, and one B. & W. boiler, which will not only help 
out the present installation, but will form part of the large 
entire plant about to be added in the near 
future. The boilers are fed by three Weir pumps, each having 


A SHADY TERMINUS. 


Each of the three large generators directly-coupled to the 
engines is of Messrs. Dick, Kerr & Co.’s standard continuous- 
current railway pattern, The normal output of each is 500 kw., 
the normal current load rating being that with a working 
E. M. F. of 550 volts at the terminals of the machine. Each of 
these generators can safely carry 25 per cent. overload for an 
hour without in- 
jurious heating. an 

he efficiency of 
each generator, we з : 
are informed, is 
about 95 per cent. 
at full load, and 
about 93} per cent. 
at half load. The 
generator which is 
coupled to the 
smaller engine unit 
has a capacity of 
150 kw. 

The switchboard 
is constructed of 
enamelled slate and 
supported by an 
iron framework, 
and it is placed 
on a gallery at one 
end of the engine room. The board consists of four gene- 
rator panels, one main output panel, ten feeder panels, one 
lighting panel, one motor panel, three negative booster panels, 
and one * Board of Trade” panel. In order to comply with 


of delivering 30,000 lb. of water per hour. 


ABIT 


Motor САВ AND TRAILER, 


capacity to supply water for four of the boilers, so that one is 
left in reserve. Ths pumps are 7 in. in diameter by 9} in. steam 
cylinder, and have a stroke of 18in. Each pump is capable 
In connection with 
the boiler plant, a Green economiser, consisting of 480 tubes, is 
provided. 

Ample coal stor- 
age is provided by 
bunkers immedi- 
ately opposite the 
boiler fronts, it be- 
ing possible to store 
sufficient coal to 
work the plant for 
four weeks. 

The condensing 
plant is placed in 
the basement of the 
engine room, and 
consists of a sur- 
face condenser of 
sufficient capacity 
to deal with the 
exhaust from all 
three main engines, 
together with two 
steam - driven air 
pumps (each having a capacity sufficient for two units), and 
two electrically-driven centrifugal circulating pumps, each 
pump being capable Df discharging 72,000 gallons of water 
per hour through the condensers and up to the water inlet 


the regulations, which in Calcutta as in England, stipulate that on the cooling towers. The pumps are mounted on a self- 
no part of the track return should show a greater drop than contained bedplate with a 35-H.P. motor coupled direct. This 


7 volta, three negative boosters have been installed, connected | pan. in conjunction with the cooling towers below, is calcu- 


to the track feeders already mentioned. These boosters have 
a respective capacity of 800 amperes at 80 volts, 300 amperes 


ated for condensing 36,000 Ib. of exhaust steam per hour. When 
this amount of steam is being condensed and the pumps are 


D 
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working at full speed, a vacuum of about 21 in. to 22in. is | midway position, the meter does not register when a current 
. obtained in the condenser during the cold season when the | passes. | 


atmosphere ів dry. During the rains, however, the humidity 
in the atmosphere is large, and, in consequence, the efficiency 
of the cooling towers is very much reduced, making it possible 
to attain а vacuum of only 18 in. to 19 in. with maximum load 
in the station. 

At present there are two cooling towers, a Klein and a 
Zschocke, both with fan draught. Each is a rectangular tower 
23 ft. by 20 ft. by 40 ft. high, divided into two sections. 

Four car sheds have been provided at various extremities of 
the system. The principal shed is that at Nonapookur, adjoin- 
ing the power station. Next to the sheds are the workshops, 
smithy, foundry, paint and wood-working shops, armature- 
winding department, &c., and it is here that all extensive 
repairs to car bodies, trucks and equipments are carried out. 
There are three other sheds in which small petty repairs to 
controllers, lights and miscellaneous equipment are attended to. 

To provide sufficient power for additional trains which will 
have to be run to cope with the steadily increasing traffic 
demands on the existing lines, and also for the tram service on 
Harrison-road and several new suburban lines which will be 
opened in the near future, some three-phase sets are being 
added in the power station. These will generate current. at 
6,600 volts, which will be distributed from several rotary- 
converter sub-stations connected to the works by duplicate 
three-core cables laid in separate troughs. 

Our thanks are due to Messrs. Dick, Kerr & Co. for supply- 
ing us with the information contained in this article. 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 211.) 


The Mordey-Fricker Meter.—The Mordey-Fricker meter is also 
of a type-quite distinct from any other meter. It is essen- 
tially a balance-wheel clock, the escapement being affected by 
the current to be metered in such a manner as to cause the 


clock to work at a speed proportional to the current. The 


meter is therefore an ampere-hour meter, but is provided with 
dials geared to the clock train, which indicate Board of Trade 
units at a given pressure. The clock is worked by two springs 
which are hand-wound. A 100-volt four-ampere meter requires 
to be wound after 80 B.T. units have been passed through it. 
Thus, if there is a daily consumption of 0°88 B.T.U., or full 
load for 2:2 hours per day, it would not be necessary to wind 
the meter more than once a quarter. As the clock does not 
work until current is passed through the coils of the meter, the 
‘springs аге not unwinding continually. 

Figs. 87 and 88 are illustrations showing a meter of this 
make with cover removed, from which it will be seen that the 
ordinary balance spindle of the clock is replaced by a longer 
one carrying, in addition to the balance wheel, a disc situated 
in the field of two coils. In the figures the main spindle is 
shown supported by a tortionless silk thread attached to the 
spindle by a bent wire spring, thus relieving the jewel of the 
bulk of the weight. This method of suspension has, however, 
been discarded, and an ordinary upper bearing replaces the 
thread. The disc is of slate, and has a few pieces of iron wire 
let into grooves cut in its upper surface in such a direction that 
the iron wires are at right angles to the planes of the coils when 
disc is in the mid position of its oscillation. Fig. 89 gives an 
idea of the balance wheel spindle or main moving part of this 
meter. In this figure, A represents the top bearing, B the 
balance wheel, S the slate disc showing the grooves containing 
the iron wires, L the lever pin and J the footstep jewel. 

The pallets are shaped so as to induce the disc not to stop 
in the midway position when at rest; that is to say, when no 
current is passing, the disc is caused to remain stationary at 
one end of its beat. Upon this point depends the successful 
working of the meter. If from any cause such as increased 
friction or the mainspring becoming weak, the disc stops in a 


From a forthcoming book to be published by “The Electrician " 
Printing and Publishing Co. All rights are reserved. 


The principle of action is as follows :— When a current 
flows through the coils the iron wires embedded in the disc are 
acted on by the field of the coils, and they therefore try to 


Fira. 87.-—-Мовреу-ЕвіскЕК METER. Cass REMOVED. 


take up a position parallel to this field. The momentum of 
the disc nA the force exerted by the main spring through the 
pallet& cause the disc to turn further, and thus the oscillation 
of the disc is kept up by the combined action of the clock and 
the force exerted on the iron in the disc by the field. "When 


Fic. 88.— ANOTHER VIEW or MorveEy-FrICKER METER. 


the current ceases to flow, the directive force acting on the 
iron in the disc ceases, and in consequence the disc remains 
stationary. As the force exerted by the field is altered by the 
strength of the current varying according to the load, so the 
period of oscillation is altered, the amplitude also becoming 
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smaller as the field increases in strength. When, therefore, 
the current becomes strong enough, it overpowers the force 
exerted by the main spring, and the disc, being held up in the 
eentral position of its oscillation, the meter stops until the 
eurrent is switched off. This, however, does not happen until 
the meter is considerably overloaded. 

The law of the meter would be a straight-line one if the 
amplitude of oscillation remained constant under varying loads, 
and if no extraneous accelerating force was derived from the 
main spring through the pallets. As a matter of fact, the ampli- 
tude is considerably shortened on the higher loads, and the 
пе given in the middle of each swing by the action of the 
pallet constitutes an accelerating force independent of the 


Wo UE 


Fic, 89. —SxxrcH or BALANCE-WHEEL SPINDLE. 


load. These two disturbing elements tend to some extent to 
counteract each other—i.e., when the current is small and the 
amplitude wide the constant acceleration due to the pallet 
impulse is an important factor in maintaining the rate of oscil- 
lation, which would otherwise be too slow omne to the 
increased amplitude. On the other hand, at high loads the 

let impulse is negligible as compared to the strong magnetic 
orce. 

In spite of these counterbalancing effects a further control- 
ling device is necessary, as in practice there is a great tendency 
at very low loads for the amplitude to increase much as to 
strike any fixed limiting stops or banking pins with sufficient 
force to cause a rebound, and so to set up an independent 


cumulative accelerating force. To avoid this the device shown 
in plan in Fig. 90 is introduced. The movable stop plate A is 
pivoted at N toa portion of the clock-frame B, but as it lies 
on B it possesses friction when moved. S is the main spindle 
carrying the balance-wheel and slate disc. The plate A is 
capable of moving about N between the banking pins P1, P2. 
The pin P3 is rigidly fixed to the balance-wheel, and at the end 
of each oscillation strikes up against the plate A, the friction 
of which as it slides on the clock-frame b not only takes up 
any unexpended energy in the balance, obviating a cumulative 
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Ret er but also serves to limit the angular excursion of the 
ce. 

When one lamp only is switched on, the directive force due 
to the main coils is very feeble and the pallets tend to drive 
the oscillating portion too quickly. To prevent this, the 
banking gear is modified as in Fig. 91, where similar letters 
indicate the same parte as in Fig. 90. It will be seen that 
one side of the banking plate A is cut away so aa to form a 
step. This plate, instead of being on the clockwork frame, is 
mounted on a brass bar D, which is pivoted at M and carries 
at ite end the core C of a solenoid. 

The bar D is capable of moving between the stops P4 and 
P5, being held normally against P5 by a small spiral spring 
Sp. The main current pesos through the solenoid, and the 
арта. spring Sp is so adjusted that it overcomes the pull on 
the core when the current taken by only one lamp passes 
through the coil; consequently for the first lamp switched on the 
travel of P3 is in the widened gap in the plate A. On two or 
more lamps being switched on, the core C is pulled into the 
solenoid, causing D to come up against P4 and shifting A 
towards P3, so that the banking takes place in the shorter gap. 

The meters are now provided with an ordinary counting 
train in place of the one shown in the illustrations. As one 
revolution of the dial hand is equivalent to 0:1 B.T.U. the 
meter can be easily tested by passing a steady current for 
sufficient time to obtain a reliable reading; or the number of 
oscillations per unit can be obtained from the wheel ratios and 


Fio. 91. 


short time tests taken by counting the beats. The meter 
requires calibrating for the circuit on which it is to run. There 
is also a slight addition to the continuous-current meter in the 
shape of a bar magnet, the flux of which opposes that due to 
the coils. 

For lamp loads the meter is only made in small sizes up to 
4 amperes. 

The mains enter through bushed holes in a separate chamber 
or terminal box, the lid of which is underneath and allows of 
separate sealing. 

(To be continued.) 


CONTINUOUS-CURRENT GENERATORS FOR 
JOHANNESBURG. 


The Johannesburg municipality is at the present time erecting a 
large electricity works to the designs of Messrs. Mordey & Dawbarn, 
of London, their consulting engineers. Their station, which is not 
far from the centre of the town, will supply on a three-wire direct 
system in the central district, and will aleo supply the tramways by 
direct current without transformation, the dynamos being available 
for either purpose. The very large outer or residential area will 
be supplied by two-phase alternators at 50 ~, 8,000 volts, the distri- 
bution being mostly single-phase. 

Messrs. Siemens Bros. & Co., as sub-contractors to Mesars. 
D. Stewart & Co., have secured the order for generating machinery 
aggregating 18,000 H.P., and consisting of three 1,850 kw. con- 
tinuous-current generators, two 675 kw. continuous-current gene- 
rators, two two-phase 1, 850 kw. alternators, and one two-phase 
675 kw. alternator. Two of the first-named generators are illus- 
trated in Fig. 2 connected up for carrying out a Hopkinson 
test. They are to supply current both for lighting and traction 
purposes. The fields have 14 poles and a compounding winding, so 
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that the generator can be run either as a shunt or as an over-com- 
unded machine. In the former case it is capable of supplying 
om 2,815 to 2,410 amperes at a terminal voltage ranging from 
480 to 460 volts, the speed being 100 revs. per min. When run 
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structional features of the generators, while Fig. 8 shows in detail 
the brush gear adopted by the makers. From the former drawing 
it will be noted how the pole-pieces are fixed to the carcase, how the 
armature stampings are secured to the armature spider, how the 
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Fic. 1 —Srewexs BROS. 1,350 kw. GENERATOR FOR JOBANNESBURG, 


compound at speeds varying from 108 to 100 revs per min. the ' commutator is fixed and other details interesting to a dynamo 
voltage is specified to increase from 500 to 600 volts when the cur- designer. The brush gear (Fig. 3) is во arranged that all the brushes 
rent increases from zero to a full-load current of 2,250 amperes. | of one set can be lifted simultaneously off the commutator and kept in 
the “off” position by the spring catch shown. Provision is also made, 
‚ a8 indicated, for lowering en bloc that part of thebrush gear which con- 
tains the carbons. Thus the brush gear can be speedily adjusted when 
the commutator is turned down. The diameter of the armature 1s 
10 ft. 4 in. The conductor used for the armature winding is cotton- 
braided. After leaving the “ former," that part of the coil which is 
to fit into the slot is wrapped with several turns of a flexible insu- 
lating cloth which will not crack, whilst possessing at the same time 
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Fig. 3.—Deraits or BRUSH GEAR or THE 1,850 kw. JOHANNESBURG 
GENERATORS, 


high insulating and non-hygroscopic qualities. Several layers of 
presspahn and micanite come on the top of this, being secured 
together by shellac varnish. Every sheet of presspahn, before being 
used, is subjected to a high-voltage test in order to detect pin holes 
or impurities. The entire coil is then wrapped with linen tape, 

| treated with an indiarubber composition. This com letes the insu- 

lation of the coil, which is then placed in the slots of the armature 
core. The makers tell us that the tests at their works demon- 
strated that the efficiency of the generators was well above that 
specified and that the temperature rise at every part of the dynamo 
is low. 


—Two 1.350kw. GENERATORS FOR JOHANNESBURG CONNECTED UP 


FOR A Hopkinson TEST. 


Each generator is bolted to the flywheel of a 2,000 n.r. gas engine 
built by D. Stewart & Co., this flywheel being arranged between the 
two cylinders of the engine. Fig. 1 gives a good idea of the con- 
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A NEW TRAIN-LIGHTING DYNAMO. 


Though numerous attempts have been made to solve the problem 
of train lighting, there does not yet exist a system which can be 
described as satisfactory both with regard to reliability of working 
and initial costs. The reason for this seems to be that most inventors 
have an idea that the voltage of a continuous-current dynamo must 
necessarily vary in proportion to its speed. That it is not the case 
has recently been shown by Dr. E. Rosenberg, scientific adviser and 
chief engineer to the Allgemeine Elektricitüts-Gesellschaft, in a 
Paper read before the Elektrotechnischer Verein of Berlin. 

As is well known, the main requirement for a train-lighting 
dynamo is a constant voltage irrespective of speed; this may be 
obtained by one of the following methods: (1) Differential windings 
on the field magnets, (2) electromagnetic regulating apparatus, (3) 
electro-mechanical regulating devices. The typical systems repre- 
senting these classes are the Leitner-Lucas, the Dick and Aichele, 
and Stone, respectively. The fact that none of them is used exten- 
sively (except, perhaps, the Stone system, which is mainly used in 
England) points to their imperfectness. The regulating mechanisms 
ih as render all the existing systems more or less unreliable and 
costly. 

The dynamo described by Dr. Rosenberg requires no regulating 
device except, of course, some apparatus to prevent current being 
sent from the у back through the dynamo when the train is at 
rest or moving slowly. Fig. 1 is a diagrammatic sketch of the new 


machine, which is built like an ordinary continuous-current dynamo, 
but has, in addition, two brushes, bb, set at right angles to the main 
brushes BB, and connected externally by a heavy conductor. It will 
also be noticed that the pole-shoes are y large compared with the 
pole cores. i 


In an ordinary dynamo the distortion of the field flux 


* 


Fid. 1. 


Fid. 2. 


due to the cross armature turns is objectionable, but in the new 
dynamo these cross turns have a regulating effect on the terminal 
voltage of the dynamo. The armature is of the ordinary type and 
the dynamo is self exciting, like any shunt machine. We will 
assume, however, that it is connected to the battery Q, as shown, this 
being the usual arrangement for train lighting. The battery Q sends 
& constant current through the field windings ff, which produce a 
" primary" flux indicated by ss and nn. This flux is vertical and 
produces—owing to the rotation of the armature conductors through 
it—a difference of potential between bb, but none between BB. 
A current now flows through the armature, out at one brush, b, 
and through the short circuiting conductor and the other brush 5, 
back into the armature. This current gives rise to a flux, which 
passes horizontally through the armature between brushes bb, 
then through the air and into the pole shoes at one pole tip. The 
flux then traverses the pole-shoe, emerges at the opposite pole tip 
into the air and enters the armature at a point opposite to that from 
which it emerged. The magnetic path is thus indicated by b, air 
N, S, air, b, armature and back to b. The primary flux and this 
horizontal armature flux form a resultant field which weakens one 
pole tip and strengthens the other, but for the sake of clearness we 
will determine the effect of each flux separately. Since thc arma- 
ture rotates in this horizontal armature flux, & voltage is produced 
between the brushes BB, and a current, C, is sent into the external 
circuit. Now this current C produces a vertical flux through the 
armature which opposes the primary flux and reduces it in mag. 
nitude. The short-circuit current between bh is thereby also di- 
minished, likewise the horizontal armature flux and the voltage 
between BB. This leads to a reduction of the external current C, 
and consequently to a reduction of the vertical armature flux 
opposed to the primary flux, and so on until a final state of equi- 
librium is reached. Since the whole action of the dynamo is 
primarily due to the “primary” flux ss-nn, it follows that the 
external current cannot possibly increase beyond a certain value. 
This limiting value of C is that for which the armature flux between 
BB is equal in magnitude, but opposite in direction to the primary 
flux. This is clear, for the dynamo would at once stop working 
should the primary flux cease to exist. The limiting value of C is 
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obviously dependent on the strength of the primary flux, and thus 
it is seen that there corresponds a certain external current C to 
every value of the field ampere-turns. The voltage at the terminals 
BB is equal to the external current x external resistance, and this 
voltage is produced by rotation through the horizontal armature 
flux due to the short-circuit current. The latter, therefore, is 
dependent on the speed of the dynamo and the external resistance. 

Fig. 2 shows the effect of reversing the direction of rotation of the 
dynamo. Since the primary current remains unchanged, the direc- 
tion of the short-circuit current is reversed; the horizontal armature 
flux also reverses, and this —in conjunction with the changed rota- 
tion—causes the current C to flow in the same direction as before. 
It is easily seen that, as the horizontal brushes are short-circuited, 
only & very small vertical flux would be required to produce a large 
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short-circuit current. By actual measurement it has been found 
that at normal speed a short-circuit current equal to about 40 per 
cent. of the external current C is sufficient to set up the required 
horizontal armature flux, and in order to produce this short circuit- 
current the number of ampere-turns in the coils F have to 
exceed the number of vertical armature ampere-turns by about 
10 per cent. only. If, therefore, the speed increases to double the 
normal, or even to an infinite value, the utmost that can happen is 
the increase of the external current by something less than 10 per 
cent.; for with a 10 per cent. increase the primary flux would be 
entirely neutralised, and the whole action of the machine would 
come to an end. Supposing that, on the other hand, the speed falls 
to say, 70 per cent. of its normal value, the external current would 
fall, but should it fall to even as little as 10 per cent., the primary 
flux would be immediately doubled, and this in spite of the lower 
speed, would produce about 40 per cent. more current through the 
short-circuited brushes, and would increase the horizontal armature 
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flux sufficiently to compensate alinost exactly for the drop in speed 
and leave the external current C nearly unchanged. The fact that 
the compensation for speed depends on the differential action of two 
practically equal quantities, is the principal reason for the extremely 
exact automatic regulation which is obtained with these machines. 
Fig. 3 shows what might be called the external characteristies of 
these machines working in parallel with a battery d. e., with con- 
stant external voltage. The various characteristics are obtained 
with different exciting currents in the coils f. Starting with curve I, 
which represents the working of the machine with maximum excita- 
tion, we see that at so small a speed of the machine as about 340 revo- 
lutions, corresponding to a train speed of about 9} miles per hour, 
the terminal voltage of the machine becomes equal to the battery 
voltage, and that the current supplied by the machine increases 
rapidly as the speed increases above this point. When a speed of 
about 700 revs. per min., or 19 miles per hour, is reached, the 
current attains practically a maximum, since the curve runs asymp- 
totically towards a definite limiting current. Thus a change of 
speed from 2,409 to 800 revolutions, or 65 to 21 miles, only pro- 
duces a drop in current of about 12 per cent. Curves II. to VITI. 
represent the working of the machine with a smaller excitation 
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in curves ff. At half excitation (curve V.) the speed at which the | 40 to 160 volts). Simultaneously, the current through the short- 


battery voltage is reached is only slightly higher than before, and 
the maximum external current is almost exactly half that for full 
excitation. 

Fig. 4 represents the working of the machine directly on a con- 
stant external resistance instead of a battery. For a given exciting 


circuited brushes rises in proportion. Thus this machine requires 
no protection against a short-circuit, but only against an opening of 
the external circuit. This can be done by inserting a fuse between 
the short-circuited brushes. 


current both the current and voltage start, of course, from zero. 
After & speed of about 600 or 700 revs. per min. is reached the 
curves assume nearly exactly the same form as the current curve in 
Fig. 8—7.е., both the current and the voltage remain practically 
constant. When working on incandescent lamps the effect of the 
speed variations is even less noticeable, owing to the fall in the 
resistance of the lamps as they get hot. 
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In Fig. 5 is shown the variation of the current, through the short- 
circuited brushes, with the speed. It will be seen that at low speeds 
the short-circuit current rises rapidly as the speed decreases. In 
order to avoid the possibility of the short-circuit current reaching 


Comparing now the size of such a machine with that of an ordi- 
nary dynamo for the same output it is easily seen that the size of the 
armature, notwithstanding the fact that it carries the additional 

' short-circuited current, will not be appreciably affected. For instance, 
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& dangerous value in апу circumstanees, it is found advisable | in the machine described above, the short-circuit current at normal 
to let the iron of the magnet yoke or core become saturated when | speed is about 40 per cent. of the useful current; this short-circuit 
the flux reaches a value corresponding to the maximum safe short- current is added to the normal current in two of the armature 
circuit current. Then, if the speed falls below that corresponding | sections, but is to be subtracted from it in the two other sections. 
to this point, the short-circuit current will decrease, until finally the | Assuming the useful current to be 1, the C?R loss in an ordinary 
voltage of the machine will fall below that of the battery. To | 


Fia. 8. 


prevent a current being sent back from the battery through the 
machine, a reverse-current cut-out is inserted between the two. 
Fig. 6 shows the voltage plotted against the current, the field 
coils ff being separately excited. The normal load would be at 
about the point m. If the machine were short-circuited (i.e., exter- 
nal resistance=0) the current would rise only from about 58 to 57 
amperes, while if the external resistance were increased the voltage 
rises rapidly, tending to maintain as much as possible a constant 
current. The latter, however, decreases gradually, notwithstanding 
the fact that by the time open circuit is reached the terminal 
voltage will have risen to several times the normal value (from 


| 
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armature would be 1, whilst in the same armature in the new 
machine the C?R losses would be equal to 


(1-4)? | (0°6)* _ 1-16, 
2 2 

Thus it will be seen that with the same armature the ohmic 
losses would be increased by the same amount as if the current 
supplied by the armature were increased by about 7$ per cent. If 
now the machine is going to run during most of the time with 
normal or higher speeds, no alteration of the armature dimensions 
is necessary at all. If, on the other hand, the machine is to run for 
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long periods at a speed lower than the normal, and consequently 
with a larger short-circuit current, the section of the armature wires 
must be slightly increased. The commutator must always be 
designed for double the normal number of brushes. 

Considering the field ag ars & considerable amount of material 
is saved here. The main flux being produced in the armature and 
flowing from the latter into the air through the pole-shoes and back 
to the armature, the iron of the pole-shoes has only to be of sufficient 
section for this flux. The magnet frame and the cores have only to 
carry the small ** primary" flux produced by the coils ff, and can, 
therefore, have an extremely small section. 

One of the most important points is, of course, the commutation. 
The short-circuited brushes are working in the neutral zone, and 


are thus in a relatively better position than the brushes of any 
reversing motor, more especially so as the current flowing through 
the short-circuited brushes is, as stated above, only about 40 per 
cent. of the full load current. Besides, the current in the short- 
circuited brushes decreases with increasing speed, so that the pro- 
duct of commutated current and speed which determines the reac- 


tance voltage, is nearly constant for all speeds. Thus it will be seen | 


that the commutation at the short-circuited brushes is equally good 
with low and with high speeds. The main brushes, BB (see Figs. 
1 and 2), are in the centre of the primary flux, but in the neutral 
zone of the horizontal armature flux. Now the “ primary " flux is 
always only of such an amount as to produce a certain limited cur- 
rent through the resistance of the armature and the short-circuited 
brushes, and the separate short-circuiting of & few sections by the 
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Fig. 11. 


brushes BB cannot cause anything more than this limited current 


to flow. As a matter of fact the coils, F, may be considered as 


compensating coils, neutralising and overpowering the armature 
ampere-turns due to the external current. This compensation, 
however, is not a very exact one, because, as the external current 
increases, the amount by which the ampere-turns of the coils f 
exceed the armature ampere-turns falls off instead of increasing. 


For this reason, and in order to allow for a slight lack of magnetic | 


symmetry in the main flux, it has been found advantageous to cut 
slots in the pole faces just opposite the brushes BB; the commuta- 
tion of these brushes takes then place in a real neutral zone. Thus, 
also the brushes BB work under exactly the same conditions as the 


work absolutely sparklessly when running in either direction and 


with any speed. 


The efficiency of the new machine is about the same as that of 
an ordinary dynamo of the same output. The commutator losses 
are slightly larger, but this additional loss is compensated by the 
smaller excitation loss. The efficiency at a given output remains 

ractically constant over a wide range of speed, for the increased 

iction losses at high speeds are compensated by the reduced loss 
in the short-circuit. Figs. 7 to 10 show the new dynamo in various 
forms. Fig. 7 is a cross section through a four-pole dynamo, while 
Fig. 8 shows a small two-pole machine. Fig. 10 shows the truck of 
a railway carriage fitted with one of these dynamos for belt driving, 
while Fig. 9 shows a big dynamo fixed directly on the axle of the 
car. A shunt regulator for regulating the maximum 
current to be supplied by the dynamo is shown in Fig. 11. 

It may be mentioned that numerous machines of this 
type have been made and tried in actual work for some 
time with success. Among the railway authorities which 
have made extensive orders for this machine are the 
Prussian State Railways, the Bavarian State Railways, 
the Bagdad Railway, &c. The Continental patents are 
held'by the Gesellschaft für elektrische Zugsbeleuchtung 
in Berlin, while the patents for Great Britain and Colonies 
have been provisionally taken over by Messra, Mather & 
Platt, of Manchester. 


WIRELESS TELEGRAPHY MEASURE- 
MENTS.* 
BY W. DUDDELL AND J. E. TAYLOR. 
(Continued from page 261.) 


HEIGHT or RECEIVING AIR WIRE VARIED. 


The transmitting conditions were kept constant and the 
height of the receiving air wire was varied by using vertical 
wires of different lengths. -The receiving circuit was re- 
tuned to suit each height of vertical wire by altering the 
self-induction in series with it. Observations of the received 
current were made both with the air wire tuned as 
above and untuned, that is, with no self-induction in series 
_ with it. The results are given in Curve I. 

Taking the tuned results first and the receiver near the fish-ponds, 
where the screening of the receiver was comparatively small, the 
law connecting the height of the receiver air wire and the current 
in it is practically linear between 80 ft. and 56 ft.; below 80 ft. the 
current increases less rapidly than the height. With the receiver 
in the paddock and the air wire suspended from a spar fixed to the 
top of a terminal pole, so that the lower part of the air wire was 
screened by the stays and other conductors, the curve between 
height and current does not become linear even at the top. 
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Current in Receicer Air Wire. 


Feet. 


Vertical Height of Rece‘ver Ar Wire. 


‚ Curves I.—Heigbt of Receiver Air Wire varied. Full lines Receiver 


brushes of an ordinary reversible motor, and have been found to 


near Fish Ponds. Dotted lines Receiver in Paddock. 


That there was considerable loss of energy when the receiver was 
in the padlock is shown by the fact that rather more current was 
observed when the receiver was near the fish-ponds and the trans- 
mitter at & distance of 2,110 ft. than when the receiver was in the 
paddock and the transmitter 1,588ft. away; or, in other words, 
equally strong signals were received at one-third greater distance 
when the receiver was not in the paddock. 

It will be observed that the curve of tuned received current in the 
more screened situation (the paddock) more nearly approaches the 
shape of the untuned current curves, owing, probably, to the damp- 
ing losses in the wires, stays, &c., on the pole. This point is not 


* Paper read at the Institution of Electrical Engineers, May 25. 


298 THE ELECTRICIAN, JUNE 9, 1905. 


in curves ff. At half excitation (curve V.) the speed at which the | 40 to 160 volts). Simultaneously, the current through the short- 
battery voltage is reached is only slightly higher than before, and ! circuited brushes rises in proportion. Thus this machine requires 
the maximum external current is almost exactly half that for full | no protection against a short-circuit, but only against an opening of 
excitation. | the external circuit. This can be done by inserting a fuse between 
Fig. 4 represents the чог па of the machine directly on а сор. | the short-circuited brushes. 

stant external resistance instead of a battery. For a given exciting y. 

current both the current and voltage start, of course, from zero. и 
After a speed of about 600 ог 700 revs. per min. is reached the 
curves assume nearly exactly the same form as the current curve in 
Fig. 8—7.е., both the current and the voltage remain practically 
constant. When working on incandescent lamps the effect of the 
speed variations is even less noticeable, owing to the fall in the 
resistance of the lamps as they get hot. 
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In Fig. 5 is shown the variation of the current, through the short- Comparing now the size of such а machine with that of an ordi- 


circuited brushes, with the speed. It will be seen that at low speeds | nary dynamo for the same output it is easily seen that the size of the 
the short.circuit current rises rapidly as the speed decreases. In | armature, notwithstanding the fact that it carries the additional 
order to avoid the possibility of the short-circuit current reaching ' short-circuited current, will not be appreciably affected. For instance, 
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& dangerous value in any circumstanees, it is found advisable | in the machine described above, the short-circuit current at normal 
to let the iron of the magnet yoke or core become saturated when speed is about 40 per cent. of the useful current; this short-circuit 
the flux reaches a value corresponding to the maximum safe short- current is added to the normal current in two of the armature 
circuit current. Then, if the speed falls below that corresponding , sections, but is to be subtracted from it in the two other sections. 
to this point, the short-circuit current will decrease, until finally the | Assuming the useful current to be 1, the C?R loss in an ordinary 
voltage of the machine will fall below that of the battery. To 


armature would be 1, whilst in the same armature in the new 
machine the C?R losses would be equal to 
(1°4)? , (0 6) 146. 
2 2 

Thus it will be seen that with the same armature the ohmic 
losses would be increased by the same amount as if the current 
rises rapidly, tending to maintain as much as possible a constant | supplied by the armature were increased by about 7j per cent. If 
current. The latter, however, decreases gradually, notwithstanding , now the machine is going to run during most of the time with 
the fact that by the time open circuit is reached the terminal , normal or higher speeds, no alteration of the armature dimensions 
voltage wil have risen to several times the normal value (from | is necessary at all. If, on theother hand, the machine is to runfor 


prevent & current being sent back from the battery through the 
machine, a reverse-current cut-out is inserted between the two. 
Fig. 6 shows the voltage plotted against the current, the field 
coils ff being separately excited. The normal load would be at 
about the point m. If the machine were short-circuited (i. e., exter- 
nal resistance -) the current would rise only from about 58 to 57 
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ampercs, while if the external resistance were increased the voltage 
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long periods at a speed lower than the normal, and consequently 
with a larger short-circuit current, the section of the armature wires 
must be slightly increased. The commutator must always be 
designed for double the normal number of brushes. 

Considering the field magnets, a considerable amount of material 
is saved here. The main flux being produced in the armature and 
flowing from the latter into the air through the pole-shoes and back 
to the armature, the iron of the pole-shoes has only to be of sufficient 
section for this flux. The magnet frame and the cores have only to 


carry the small primary flux produced by the coils ff, and can, 
therefore, have an extremely small section. 

One of the most important points is, of course, the commutation. 
The short-circuited brushes are working in the neutral zone, and 


work absolutely sparklessly when running in either direction and 
with any d. 

The efficiency of the new machine is about the same as that of 
an ordinary dynamo of the same output. The commutator losses 
are slightly larger, but this additional loss is compensated by the 
smaller excitation loss. The efficiency at a given output remains 
5 constant over a wide range of speed, for the inereased 

iction losses at high speeds are compensated by the reduced loss 
in the short-circuit. Figs. 7 to 10 show the new dynamo in various 
forms. Fig. 7 is a cross section through a four-pole dynamo, while 
Fig. 8 shows a small two-pole machine. Fig. 10 shows the truck of 
a railway carriage fitted with one of these dynamos for belt driving, 
while Fig. 9 shows a big dynamo fixed directly on the axle of the 


car. A shunt regulator for regulating the maximum 
current to be supplied by the dynamo is shown in Fig. 11. 

It may be mentioned that numerous machines of this 
type have been made and tried in actual work for some 
time with success. Among the railway authorities which 
have made extensive orders for this machine are the 
Prussian State Railways, the Bavarian State Railways, 
the Bagdad Railway, &c. The Continental patents are 
held'by the Gesellschaft fiir elektrische Zugsbeleuchtung 
in Berlin, while the patents for Great Britain and Colonies 
have been provisionally taken over by Messrs. Mather & 
Platt, of Manchester. 


WIRELESS TELEGRAPHY MEASURE- 
MENTS.* 


BY W. DUDDELL AND J. E. TAYLOR. 


(Continued from page 261.) 


Heicut or Receiving AIR WIRE VARIED. 

The tranamitting conditions were kept constant and the 
height of the receiving air wire was varied by using vertical 
wires of different lengths. -The receiving circuit was re- 
tuned to suit each height of vertical wire by altering the 
self-induction in series with it. Observations of the received 
current were made both with the air wire tuned as 
above and untuned, that is, with no self-induction in series 
with it. The results are given in Curve I. 


are thus in & relatively better position than the brushes of any 
reversing motor, more especially so as the current flowing throug 

the short-circuited brushes is, as stated above, only about 40 per 
cent. of the full load current. Besides, the current in the short- 
circuited brushes decreases with increasing speed, so that the pro- 
duct of commutated current and speed which determines the reac- 
tance voltage, is nearly constant for all speeds. 
that the commutation at the short-circuited brushes is equally good 
with low and with high speeds. The main brushes, BB (see Figs. 
1 and 2), are in the centre of the primary flux, but in the neutral 
zone of the horizontal armature flux. Now the “ primary " flux is 
always only of such an amount as to produce a certain limited cur- 
rent through the resistance of the armature and the short-circuited 
brushes, and the separate short-circuiting of a few sections by the 
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brushes BB cannot cause anything more than this limited current 


to flow. As a matter of fact the coils, ff, may be considered as 


compensating coils, neutralising and overpowering the armature 
ampere-turns due to the external current. 
however, is not a very exact one, because, as the external current 
Increases, the amount by which the ampere-turns of the coils f 
exceed the armature ampere-turns falls off instead of increasing. 


For this reason, and in order to allow for a slight lack of magnetic : 
, more screened situation (the paddock) more nearly approaches the 


symmetry in the main flux, it has been found advantageous to cut 
slots in the pole faces just opposite the brushes BB ; the commuta- 
tion of these brushes takes then place in a real neutral zone. Thus, 
also the brushes BB work under exactly the same conditions as the 


brushes of an ordinary reversible motor, and have been found to 


Thus it will be seen | 


This compensation, 


Taking the tuned results first and the receiver near the fish-ponds, 
where the screening of the receiver was comparatively small, the 
law connecting the height of the receiver air wire and the current 
in it is practically linear between 30 ft. and 56 ft.; below 80 ft. the 
current increases less rapidly than the height. With the receiver 
in the paddock and the air wire suspended from a spar fixed to the 
top of a terminal pole, so that the lower part of the air wire was 
screened by the stays and other conductors, the curve between 
height and current does not become linear even at the top. 
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Current in Receiver Air Wire. 


| 3 Feet. 

| Vertical Height of Rece‘ver Ar Wire. 

| Curves I.—Height of Receiver Air Wire varied. Full lines Receiver 
near Fish Ponds. Dotted lines Receiver in Paddock. 

| That there was considerable loss of energy when the receiver was 
in the padlock is shown by the fact that rather more current was 
, observed when the receiver was near the fish-ponds and the trans- 
mitter at a distance of 2,110 ft. than when the receiver was in the 
| paddock and the transmitter 1, 588 ft. away; or, in other words, 
, equally strong signals were received at one-third greater distance 
when the receiver was not in the paddock. 

It will be observed that the curve of tuned received current in the 


shape of the untuned current curves, owing, probably, to the damp- 
ing losses in the wires, stays, &c., on the pole. This point is not 
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without practical significance, inasmuch as it would indicate that 
to obtain the sharpest tuning the stay wires of wireless telegraphy 
masts should be well divided up into short insulated sections to 
avoid the production of oscillations in them which would cause 
damping in the receiver. 

Without the self-induction in the wire, increasing the height 
naturally increases the received current very rapidly, under the 
conditions of the experiment, as it not only increases the E.M.F. 
induced in the wire, but also improves the tuning, so that a larger 
current is obtained even for the same induced E.M.F. 

The tests were commenced in rainy weather, but nearly the 
whole of the results given were obtained in dry weather. No con- 
siderable effect on the strength of the received signals was noticed 
when it changed from wet to fine. 


RESISTANCE OF MEASURING INSTRUMENT VARIED. 


In order to investigate the effect that the resistance of the mea- 
suring instrument in series with the receiver air wire had on the 
value of the received current, a low resistance (5°55 ohms) heater 
was placed in the thermogalvanometer and additional resistances 
were used in series with it, so as to increase the resistance as required. 
Each of these resistances consisted of a single A loop of (0:0011п.) 
Kruppin wire, the total length of wire in the longest one, which had 
99 ohms’ resistance, being only 7cm. Not more than three of these 
resistances were ever used in series with the instrument at one time, 
so that the self-induction and capacity effect of these resistances 
was probably small. The total resistance, that is, the resistance to 
steady currents, of the thermogalvanometer and above series resis- 
tance is given in column 1 of Table IV., and the observed current 
in column 2. From the observed current and resistance the avail- 
able power in the measuring circuit has been calculated as C?R. 
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Curve II.—Resistance of Measuring Instrument varied. 
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These values, both for the receiving circuit, tuned and untuned, 
are plotted in Curves II. In the tuned condition, the available 
power reached a maximum when the receiving circuit had a resis- 
tance of about 60 ohms, so that it is evident that this would be the 
correct resistance to give to any receiver of the thermal type used 
directly in series with this air wire. The current decreases very 
rapidly with increase of resistance and almost exactly according to 
the relation: Current (tuned)=0°12/(56+7) when r is the total 
resistance of the measuring circuit. With the receiver air wire only, 
0:12 
JJ 185)? + (56 +7) 
The values of the current calculated from the above formule are 
given in Table IV. for comparison with the observed values. 
The agreement between them is very close. Taking the formula 


0°12 id 

7485) (56 7j? the first point to be noted is that it is of the 
same form as the equation giving the current in an ordinary 
alternating- current circuit, containing resistance, self. induetion and 
capacity in series. If in such a circuit the self. induction be adjusted 


the results may be expressed: Current (untuned) = 


во as to give a resonance (Ly 7) —i.e., the circuit to be tuned 


to the same period as the impressed E. M. F., then the first term 
(185): will vanish, and we get our tuned equation as we find by 
experiment. To get a good resonance or sharp tuning in such a cir- 
cuit it is also necessary that the term (56+7) should be as small as 
possible. "Therefore, to get the best tuning, r should be small, but 
to obtain the most energy to work the receiving instrument r should 
be about 56 ohms. If, however, the constant 56 can be reduced, 


Table IV. Resistance of Measuring Instrument varied. 


Receiver near fish-ponds, distance 1,245 fl.; height of receiver air wire, 
56 ft.; height of transmitter air wire, 42 ft. ; current in transmitter air 
wire, 0:486 ampere; spark-gap, 7:08 mm. Mercury interrupter. Wave 
No. 2 (400 ft.). 


Tuned. Air wire only 
Total | | | 

resistance. Current. C?R. | Cal. cur. Current. CR. Cal. cur. 
Ohms. Micro- | Micro- | Micro- | Micro- | Micro- | Micro- 
amperes.| watts. | amperes. amperes. watts. , amperes. 

5:55 1,958 21:3 1,950 616 211 616:0 

359 1.269 | 579 | 1,900 583 | 122 581:5 

66:6 995 659 979 537 19:2 541-0 

970 795 | 618 | 784 507 | 249 500.0 

97-0 784 59:6 784 498 24-1 500-0 

1351 | 628 | 533 628 454 | 27-8 451-5 

196˙2 | 475 44:8 476 372 272 383˙5 
_——-——————— 


both the sharpness of the tuning and the available power may be 
proportionately increased. It is, therefore, of great importance to 
inquire what causes the vertical receiving air wire to dissipate 
energy as if it had а resistance of 56 ohms. Part, at least, of this 
effect is no doubt due to radiation, but some part may be due to 
losses at the earth connection and to eddy-current losses in the 
oscillating system. It should be observed that when a dissipation 
factor of this magnitude is associated with the air-wire system it 
becomes important, if tuning is to be kept sharp in order to obtain 
the greatest selectiveness in wireless telegraphy, to attain the 
selectiveness by the use of associated resonant circuits in which the 
damping losses are made very much smaller. 

Returning to the equation for the current, it is seen that the cur- 
rent flows asif an E. M. F. of 0:12 volt is induced in the air wire. Now 
this is a root mean square voltage, the mean not being taken over 
the time each set of oscillations continues, but over the time each 
set lasts, plus the time between it and the next set. 

It is improbable that the groups or sets of effective oscillations 
last much more than sgaoth of the time interval between them,* so 
that the R.M.S. voltage induced during the oscillations cannot be 
much less than 0:12 x /3,000=6°6 volts under the conditions of 
very strong signals used for these tests. 


VoLTAGE PRODUCED AT COHERER TERMINALS. 


Though no precise measurements bearing on the point were made, 
it may be taken in view of the manner in which the coherer 
receiver used at intervals during the experiments responded at the 
longer distances, that the E. M. F. of 6°6 volts given in the previous 
paragraph was about eight times stronger than necessary to get 
signals on that particular coherer. The critical R.M.S. E.M.F. 


during each train in the receiver antenna required to operate the 


6:6 А 
coherer, would therefore be about—g =0:8 volt. This was not the 


actual voltage applied to the coherer terminals, however, because 
the coherer was always connected in a secondary circuit tuned to 
resonance in which it may be taken that the E.M.F. was magnified 
perhaps 10 times, giving 8°0 volts per train (R. M. S.). In this 
secondary resonant circuit a special form of construction has been 
adopted and every precaution taken to reduce the damping to & 
minimum. To get an idea of the maximum voltage attained during 
a train of oscillations in this circuit it is necessary to take into con- 
sideration the increment and decrement of the train. Allowing for 
this, it is thought safe to assume that an actual maximum E.M.F. 
of about four or five times the R. M. S. figure—viz., about 40 volts— 
should be available in the coherent resonant circuit to give good 
signals. As in practical work it would be necessary to provide a 
considerable margin above this figure, it is clear that the maximum. 
voltages produced are not of а very small order. 


ENERGY ОЕ OSCILLATIONS IN RADIATING SYSTEM OF TRANSMITTER. 


Seeing that it is necessary, in the case of the receiving oscillatory 
system, to assume а dissipation factor of 56 ohms, it is highly pro- 
bable that a similar but somewhat larger dissipation factor 18 
involved in the case of the transmitter radiating system. The 
radiation coefficient should be approximately the same in each case, 
the systems being similar, but there can be little doubt that dielec- 
tric losses and brush discharges due to the high tension at the 
transmitter would increase the dissipation to some extent. For the 
purpose of calculating the energy of the transmitter oscillations, 
the dissipation factor is therefore assumed, at a venture, to be 
60 obms, and the following figures are obtained for the different 
waves used in the experiments :— 


R.M.S. current. CR la 
Wave No.1. Mercury interrupter 0°36 : 
99 57 ° 99 d э” ЕЁ 0:4t6 14:2 
0:5 15:0 


99 99 е 9 71 


JJ  _""______———————— 
* Taken cn a basis of 50 effective cycles per train. 
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The greatest proportion of this energy picked up by the receiver 
was about ¿sth part at a distance of 100 ft., and the smallest pro- 
portion somewhat less than one six-millionth part at a distance of 
7, 475 ft. | 
For the different waves the power used in the whole primary 
circuit of the transmitting apparatus varied between 100 and 200 
watts roughly, so that only a small percentage of the applied energy 
was converted into useful oscillations in the radiating system. 


DisTANCE BETWEEN TRANSMITTER AND RECEIVER VARIED. 


` All the conditions at both the transmitting and receiving stations 
were kept as far as possible constant, and the distance between the 
two stations was altered by moving the transmitter. The succes- 
sive positions of the transmitter are indicated on the map (Fig. 2). 
It was found impossible to get exactly the same current in the 
transmitter air wire at the different positions of the transmitter, 
keeping the spark length fixed. With the mercury interrupter the 
current varied +1 per cent. from the mean, and with the Grisson 
interrupter +1} per cent. in the first set of experiments (Table V. 
and Curve III.. In the second and third sets of experiments 
(Table VI. and Curves IV. and V.), the variations were much greater. 
Owing to the influence of screening and obstacles it is impossible 
to say what the law connecting received current with distance 
actually is, but a consideration of the curves obtained by formin 
the product of the received current multiplied by the distance an 
plotting this product against distance, indicates that in these tests 


the current has decreased in general rather more rapidly than in-- 


versely as the distance with increasing distances, though nowhere 
near so rapidly as inversely as the square of the distance. The 
effect of the obstacles, the trees, is very well shown in the product 
curves as well as the improvement in the conditions when the 
transmitter gets out in the open again from being directly behind 


Table V.— Distance between Transmitter and Receiver varied. 


Receiver in paddock; height of receiver air wire, 56ft.; height of 
transmitter air wire, 42ft.; current in transmitter air wire. Mercury 
interrupter, 0 499 ampere; Grisson interrupter, 0:600 ampere; spark-gap, 
455mm. Wave No. 3 (500 ft.). 


Mercury interrupter. | Gris*on interrupter. 
| — De — — езг шы чыш Ce 125 : Bnet шл, алу ee - — = 
Ж Ф Tuned. Air wire only. Tuned. Air wire only. 
E V n е ее 
32 REB 9 8 8 | 325 5 * 8 
3 5 cba gee cba leek gE leek cba gu 
248 323242 E 235 3 9.255 38 
HERE ЧИНЕ ШИН ЕЕ. 
FERS SSS ы ESS |b RG ды 
© S8 E 88.8 O88 | 
428 |1,400:0,0:628 | 489-0 | 0:2093 2,0280 | 0-868 6860 02935 
825 | 6680 0:551 | 226-0 01864 8980| 0741 3100 039557 
1,588 | 305-0 0:485 | 101:5 0,1618 4120| 0-654 | 141-0 | 0:2240 
2,614 | 169:0,0:442 | 586 |0-153 . 2380| 00623 776 02028 
8,774 | 123:3 0466 | 400 |0151 . 1640|0619 540 03204 
8,774 | 1242 0460 | 407 |0154 ` 1720 0:650 | 565 0213 
4,935 | 7L0 0851. 9270 | 0-133 99:5| 0-491 320 0158 
5,499 | 4400242! .. .. ` 616, 0:339 ре 
6,127 | 448 0:271 | .. .. 625 0:388 
7.475 383 0·286 | 54:0 | 0-403 


Table VI. — Distance beticcen Transmitter and Receiver Varied. 


Receiver near fish-ponds; height of receiver air wire, 56 ft.; height 


of transmitter air wire, 42 fl.; spark- gap, 7:05 тт. Mercury interrupter. 
Wave No. 2 (400 ft.) d : i ini 


— — — — 


—— — —— —— 


| Tuned. | Air wire only. 
Distance betwcen | - - i MEME EL <-|-———————— 
transmitter and | Current in , Current in Cur’nt in 
receiver. transmitter receiver, Product receiver. Product 
air wire. Micro- s rent x Micro- Current x 
Гес, | Amps. amps. istance. amp distance, 
100 | 0501 132,320 | 1232 | 7,910 | 0791 
200 0:507 6,435 | 1287 4,043 0 809 
300 0:558 4,548 1364 2.786 0 836 
391 0:531 3,013 1:189 1,831 0:736 
400 0541 | 3,108 1:213 1,969 0:788 
476 0508 ^' 2442 1162  ' 1,498 0:714 
1,260 0:541 115 0:901 433 | 0:546 
457 0:507 2,755 1:359 1,707 0:811 
1,245 0:508 766 0-954 | 160 0:573 
1,245 0:508 , 872 ; 1085 536 0:663 
2,238 0:539 3545 | 0803 | 210 0 470 
2,238 0:550 3600 | 0506 211:5 | 0474 
2,420 0 506 283 5 0:626 1685 | 0:408 
3,700 | U517 105:0 0:388 66:0 | 0:246 
4,600 0:558 66:5 0:444 | 575 0:265 
6,920 0:563 69:5 0:432  , 120: 0:261 


Micro amperes. 


Current in Receiver Air Wire. 


Product. 


(ШИШИ! 
EM 


Feet. 
D «tance between Transmitter and Receiver. 


Curves III. Distance between Transmitter and Receiver varied. Fall 
lines Grisson Int-riupter. Dotted lines Merzury Interrupter. Receiver 
in Paddock, Position A on Map. 


Micro-amperes, 
2,500 


2. (00 
2. 400 
2,200 


2,000 


Current in Receiver Air Wire. 


Current x Distance 


Product. 


Feet. ; 
Distance beticeen Transmitter and Receiver. 
Cenves IV. . Distance between Transmitter and Receiver varied. 
Receiver near Fish Ponds, Position B on Map. 


Micro-amperes. 
13,070 


1?,0C0 
11,000 
10.00 


1 000 


Listen. 


Pee ES cT 
“est ] 

„ "dert 

— — —— 

| 


— — - 


ERES 
L Üntaned p 


— =» 


Current in Receiver Air Wire. 
— 
© 
= 


Curro?» 


8 8 8 з 8 8 


6 
700 
800 
9'0 

,000 
100 
1,309 


А Feet. m = s 
. Distance Between Transmitter and Receiver. 
CURVES V.—Distanee between Transmitter and Receiver varied. Re. 
ceiver near l'ish Ponds, Position B on Map. ' Short Range Tests. 


E 


Current x Distance. 
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an obstacle. The curves given clearly indicate that at close quarters 
the rate of decrease is much more rapid than at greater distances. 
Within the wave-length distance there is a very rapid decrease 
which tapers off to a more uniform rate at about three wave-lengths 
in the case of the longest wave used in the experiments. For the 
shorter waves the results obtained were not so regular, but an 
approximately similar law holds. 


(To be concluded.) 


TEST OF A 5,000-KW. ALTERNATOR.* 


BY L. L. GAILLARD. 


The following Paper refers to a series of tests made on each of the 
alternators installed in the Seventy-fourth-street (Manhattan) power 
station of the Interborough Rapid Transit Co. of New York City.] 
Each machine is a 5,000-kw. 11,000-volt 25-cycle Westinghouse 
alternator, direct-driven by a double horizontal-vertical Allis com- 
pound engine at 75 revs. per min. The guaranteed efficiencies on 
non-inductive load ranged from 90 per cent. at quarter-load to 97 
per cent. at 25 per cent. overload. These figures do not include 
friction losses, however. 

Armature Iron Loss.—14t being entirely impracticable to measure 
this loss in the usual manner, the iron losses were determined from 
a measurement of the losses in sample rings made from the material 
of which the armature was built up. These samples were annealed 
in the ovens with the armature laminations, were painted the same 
as these laminations, and then built up into test rings and com- 
pressed until their volume contained 90 per cent. solid metal. The 
rings were then wound for test purposes, and the losses at different 
inductions were measured with a sensitive wattmeter, the testing 
current being almost exactly a sine wave. The dimensions of the 
test samples were: Outside diameter, 12 in.; inside diameter, 8 in.; 
thickness (compressed to 90 per cent. solid), 2in. 

The average results of measurements on 20 samples were as 
follows: (а) 01840 watts loss per cubic inch for a flux-density of 
65,500 lines per square inch; (b) 0°2320 watts loss per cubic inch for 
а flux-density of 91,100 lines per square inch, and (c) 0:1724 watts 
loss per cubic inch for a flux-density of 76,500 lines per square inch. 

The total watt loss in the armature was therefore as follows: (a) 
234,000 x 0°1340=31,380 watts; (b) 16,500 x 0°2320=3,821 watts; 
(c) 20,800 x 0°1724 =3,492 watts; total, 38,693 watts. 


С 
CCC 
e аа 
Е БИЖ ЕЖЕ ЖЫШ 
CC 


1,000 2, 3.000 4.000 5,000 6,000 7, 000 
Kilowatt Output. 


Fic, 1—-Erriciency Curve. 


8 


5 8 


Per cent. Efficiency. 
s 


~ 
e 


Resistance Measurements of Armature and Field.—These 
measurements were made by the usual drop-of-potential method, and 
reduced to a room temperature of 25°C. The resistance of armature 
and field were thus found to be 0:8498 and 0°8206 ohm respectively. 

In calculating the field I'R loss, 208:1 amperes were taken as 
full-load field current, this value being obtained in the following 
manner :—Field current corresponding to terminal voltage on open 
circuit plus armature resistance drop z-198:5 amperes; field current 
necessary to give full.load armature current on short-circuit = 62:5 
amperes; fullload field current is the vector sum of above, or 
208°1 amperes. 

Table of Losses. 


— 4 load. 4 load. | 2 load. | load. | 24 load 
Iron loss ...... kilowatt | 38:69 88:69 38:69 38:69 88:69 
Armature IR loss „. 1:51 6:04 13:59 | 24-16 37°75 
Field I?R loss. „ 3551 35-54 35°54 | 8554 8554 
Total losses. „, 75 74 80:27 87:82, 98:89 , 111:98 
Output ........ з 12500 | 25000 | 3750°0 50000 |6250°0 
Input .......... is 1325-74 | 2580'27 | 3837°82 | 5098:39 |6361:98 
Efficiency...... per cent. | 94:29 96:50 | 97°71 | 98:06 98°24 


— — — ee 


Fig. 1 represents the efficiency curve. 


No- Load Saturation.—The no-load saturation curve (Fig. 2) was 
obtained in the following manner :—The alternator field was excited 
from a 250-volt steam-driven generator running at constant speed. 


* Abstract of an article in the Electric Club Journal. 
T The generating plant and the traction system owned by the Inter. 


borough Rapid Transit Co. were descri in T „ 
pp. 10, 168, 208 and 315. cribed in The Electrician, Vol. LIV., 


The alternator, with its armature circuit open, was brought to full 
speed with the engine on the throttle, and held at this speed while 
the measurements were made. Simultaneous readings of field volts, 
field amperes, armature volts and speed were taken. 

Sport. Circuit Characteristic.—For this test the armature ter- 
minals were short-circuited, the alternator run at full speed and the 
Tig. 8. current measured at different values of field current. 

ig. 3). 

Insulation Test.—The insulation tests were made by using а 
250 kw. 40,000 : 860-volt 25-cycle oil-cooled transformer, the low- 
tension winding of which was connected in series with & water 
rheostat to the 400-volt 25-cycle station bus bars. The potential 
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Field Amperes. 
Fic. 2. RUNNING SATURATION Curve. 


on the high-tension side of the transformer was measured with a 
50,000-volt electrostatic voltmeter which had been previously cali- 
brated. It may be of interest to note that when the test potential 
was first raised to 25,000 volts, and for some minutes thereafter, a 
considerable static discharge was noticed taking place over the sur- 
face of the windings. As the test was prolonged, this static discharge 
gradually decreased in intensity until after the lapse of about 20 
minutes it almost entirely disappeared. 

Iitegulation.— The specifications for this machine provide that “a 
load of 263 amperes per terminal at 11,000 volts E.M.F. and at 100 
per cent. power-factor may be thrown off, and the E.M.F. will rise 
6 per cent. with constant speed and constant excitation." It has 
not been found convenient to make an actual measurement of the 


Armature Amperes. 


40 80 
Field Amperes. 
Еа. 3.—SHort Circuit CHARACTERISTIC CURVE, 


120 


regulation of the machine, but from the data and characteristic 
curves it has been calculated. This calculation was made by the 
usual magnetomotive-force method and the regulation was found to 
be 4:5 per cent. This figure is undoubtedly too small, as this method 
of calculation invariably gives results more favourableto the machine 
than those obtained from actual test. 


Temperature Measurements.—The following results represent the 
average rise in temperature above the surrounding air of the various 
parts of the machine after a run of 17 hours at an average load of 
5,000kw. Temperature rise above air: Field winding 22°5°C., 
armature winding 22:6" C., armature laminations 25°5° C. 


A 1,000,000-volt Transformer.—According to the Electrical 
World of New York, a 1,000,000-volt transformer has been 
installed in Purdue University under the supervision of Prof. 
J. Walter Esterline. It has been erected in a separate building. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


Measurement of Hertzian Waves.—V. Buscemi has measured 
the transparency of various substances for Hertzian waves by 
means of a detector based on the magnetic principle adopted 
by Fleming. About a core of soft iron wires 13cm. long he 
wound a layer of paraffined cardboard and then a layer of 
insulated copper wire 0:2mm. thick. Then came another 
layer of cardboard and then another layer of wire 0-47 mm. 
thick. The inner coil magnetises the core, and any wave 
passing through the outer coil demagnetises it. The author 
constructed 14 of these small coils, joining the magnetising 
coils in series and the demagnetising coils in parallel. He 
thus was enabled to obtain a current due to the diminu- 
tion of the residual magnetism of the iron cores. Tho 
secondary winding consists of 7,000 turns with a total resis- 
tance of 9,900 ohms. The author designed a special commu- 
tator which enabled him to insert the magnetising current at a 
given moment while the induced currents due to it were 
excluded from the galvanometer. The next moment tho 
magnetising current was interrupted, and at the same time the 
electric waves arrived and demagnetised the iron. The induced 
currents due to this demagnetisation were received in a very 
sensitive galvanometer. The measurements showed that vaseline 
oil was practically transparent for Hertzian waves. Next came 


petroleum, benzine, ether and distilled water, and lastly the acids. 
IV. Buscemi, Nuovo Cimento, February, 1905.] 


А Vacuum Thermnocouple.— According to Lebedew, the sensi- 
tiveness of a thermocouple may be considerably increased by 
placing it in à vacuum of 0:01 mm. pressure 
or less. It thus may become 25 times more 
sensitive than before. С. Schaefer describes 
an apparatus based upon this fact. He uses 
it for measuring the selective properties of 
resonator gratings. The resonator consists of 
two brass pins, ae. То one of these an 
iron wire is attached, and to the other a 
constantan wire. "These are joined and twisted 
together in the centre, and one is bent up 
and the other bent down, thus forming a 
thermocouple. The ends of the wires and 
those of the brass pins are contained in the 
ebonite ring 00. Brass wires, AA, join the 
thermocouple to the upper and lower ter- 
minals. The period to which the resonator 
responds may be altered by slipping long 
caps over the brass pins. The author attained 
a fivefold or tenfold sensitiveness by this 
arrangement. 


(C. Scuarrer, Zeitschrift fur Instrumentenkunde, 
May, 1905.] 


A New Radio-active Element.—O. Hahn makes 
a preliminary communication with regard to 
the discovery of a new radioactive substance 
in the residue of thorianite. This residue 
was fused with carbonates, the silica was removed, and the 
carbonates dissolved in dilute hydrochloric acid. Lead was 
precipitated as sulphides, and the carbonates again precipitated. 
À residue of 18 grammes was thus obtained, and by a series of 
further operations the author obtained about 10 milligrammes 
of crystalline precipitate which was by far the most active 
preparation, and which shows after two months no diminution 
of its radioactive power. It glows feebly in the dark, and 
imparts bright luminosity to screens both of platino-cyanide and 
zinc sulphide. If a current of air be blown through a solution 
of this substance and directed on to a screen coated with zinc 
sulphide, luminosity is produced, which, nevertheless, is dif- 
ferent in intensity from that shown when a similar experiment 
is performed with Giesel’s emanium. The phenomena are not 
so brilliant as thoso obtained from a strong sample of emanium 
supplied by Prof. Giesel It was not possible to perform 
the beautiful experiment of allowing the emanation to pour 
down on the screen and blowing it away, probably because the 
new substance emits /3-гауз in too great abundance. But that 


the dry substance also evolves emanation was easily discovered ' 


by help of an electrometer. "This emanation is in all respects 
equal to thorium emanation, its half period being between 52 
and 55 seconds. Yet it is certain that thorium itself was not 
present. This fact, coupled with the facts that inactive thoria 
is known to exist and that thorium emanation without thorium 
occurs at Baden-Baden, lead the author to believe that the new 
element is the active constituent of thorium. 
[O. HAHN, Proceedings of the Royal Society, No. 508, May 24, 1905.] 


Relations between Fadio-active Substances.—R. J. Strutt has 
studied the amounts of uranium, radium, thorium and helium 
in various mincrals with the object of throwing some light on 
their probable origin and parentage. He confirms the conclu- 
sion that the amount of radium in a mineral is proportional to 


the uranium, having found usanium in several minerals which, 


like monazite, were hitherto not supposed to contain any. 
There are in every mineral approximately two-millionths of 
1 per cent. radium bromide to every per cent. of uranium 
oxide they contain. This proportion is very constant, varying 
between three-millionths for Virginia sipilite and 0*8-millionths 
in Virginia monazite. The solitary exception is the pyromor- 
phite of Issy l'Evéque, studied by Danne, which contains no 
uranium. But in this case the radium has been shown to be 
probably due to infiltration. The author has never found a 
thorium mineral free from radium, though the converse is often 
found. He suggests that thorium is the parent of uranium, 
perhaps through the intermediary of some other metal of the 
cerium series. It is also the chief parent of helium, for helium 
is never found without thorium. The proportion varies greatly, 
but, of course, different minerals would retain the helium with 
different forces, and they might also be of different ages. 
(Hon. R. J. Strutt, Proceedings of the Royal Society, No. 508, 1905.) 


Electromagnetic Waves. In his second afternoon lecture 
on the above subject at the Royal Institution on Thursday of 
last week, Prof. Fleming commenced by describing the various 
devices for detecting electric waves sent out into space from the 
antenna, and explained the action of coherers and anti-coherers. 
The magnetic detector, originally suggested by Rutherford 
and developed into a practical and highly sensitive device by 
Marconi, was then dealt with, its action being explained by 
diagrams. Turning then to the electrolytic detectors, the lec- 
turer described in detail the Schloemilch type of electrolytic 
detector in which an exceedingly fine platinum wire dips into 
an electrolyte. This detector is inserted in a local circuit and 
the electrolytic actión of the local current causes the fine point 
of the platinum wire to be coated with a thin layer of gas. 
Thus the local current is interrupted. The layer of gas is 
broken down, however, when the detector is exposed to the 
action of electric waves and the local current flows instantly, 
but is interrupted by the renewed evolution of gas when the 
electric waves cease. The lecturer himself has devoted much 
time to the development of a detecting device which makes 
use of a sensitive galvanometer. To this end the alternating 
current in the receiving air-wire has to be converted into a uni- 
directional current, as a galvanometer does, of course, not act with 
an alternating current. The auxiliary device consists of an incan- 
descent lamp with a very high vacuum, and the filament is sur- 
rounded by a metallic cylinder. It is found that current will only 
pass in one direction between the filament and the metal cylinder. 
Such a device has been named an “oscillation valve.” The 
inductive transformation of electric oscillations and the induc- 
tive coupling of circuits were next explained with the aid of 
mechanical analogies. It was then shown how circuits could 
be tuned to each other by adjusting their capacities and induc- 
tances, and how this could be made use of for measuring the 
length of electric waves. The wave-measuring instrument of 
Prof. Fleming’s design was shown in operation. A straight 
conductor, connected up to an adjustable capacity and induc- 
tance, is placed near to and parallel with the air-wire the wave 
in which it is desired to measure. The capacity and the induc- 
tance are then adjusted until the two circuits are tuned —i. e, 
until maximum current flows in the circuit. The frequency 
and wave-length are calculable from the capacity and induc- 
tance, but in practice the necessity of this calculation is avoided 
by giving the instrument a direct-reading scale. 
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THE LONDON COUNTY COUNCIL TRAMWATYS. 


The London County Council has earned an unenviable 
reputation for lavish expenditure and absence of economy in 
its business enterprises, but whatever may be said of its sins 
in the past, there is no doubt that the tramways department is 
now being managed in a thoroughly efficient manner. In con- 
sidering this undertaking, it is necessary to divide it into two 
distinct portions, the Northern and the Southern lines. 

The Northern lines run from several points on the boundary 
line of the City and serve the North, North-Eastern and 
Eastern districts of London, and in many cases they connect 
on the boundary with lines owned by other authorities, the 
system having a length of 484 route-miles. These lines are 
leased to the North Metropolitan Tramways Co., and they are 
at present run by horse traction. An agreement with the 
Company has, however, been arrived at by which the lease 
will terminate, so that the lines may be electrically equipped, 
and they will then form part of the whole tramway system 
supplied from the large power house now being erected at 
Greenwich. These Northern lines will be partly on the over- 
head system and partly on the conduit system. A start will 
shortly be made with the first section, representing about 22} 
miles of single track in the more Fastern part of the district. 
In addition to the North Metropolitan Company's lines, the 
London County Council is completing a line in Rosebery- 
avenue, and another short piece in Clerkenwell is ready and 
waiting to be connected to it, while from the terminus, at 
the Western end of Theobald's-road, a tramway will run in the 
subway under Kingsway to Aldwych, and, if parliamentary 
powers are obtained, this will be continued to a terminus on 
the Thames Embankment by Waterloo Bridge. The Council 
has also sanction to construct three new lines from Hammer- 
smith Broadway. The first of these will run through Fulham 
and across Putney Bridge, terminating at the Lower Rich- 
mond. road; the second, to Shepherd's Bush and on through 
Wood-lane to the County boundary at Harlesden ; and the 
third is a short piece to a point near the Northern end of 
Hammersmith Bridge. It may be mentioned that the only 
tramway company working in London will be the London 
United Tramways, a few hundred yards of whose tramways 
to the West aro within the London County boundary. 

Electric traction has made better progress on the South of 
the Thames. While the extent of the system is about the 
same as on the Northern side, being 462 miles, 26% miles have 
already been electrically equipped on the conduit system and 
progress is being made with the reconstruction of the 
remainder. During the year, 126} million of passengers were 
carried on the electric cars and only 384 millions on the horse- 
cars of the Southern lines, the number of car-miles run having 
been 10,931,396 and 3,150,001 respectively. The working 
expenses—excluding capital charges— were £365,498 and 
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£134,328 respectively, and thus the costs per car-mile work 
out to 8-03d. in the case of electric driving and 10:24. for horse 
traction. It may be pointed out that the electric cars carry far 
more passengers than the horse cars. | 

In making comparisons with other systems, however, а sum 
of £22,308 must be deducted from the expenses, as this was 
spent out of revenue to write off the cost of the temporary 
generating stations at Loughborough, Deptford, Streatham and 
Bankside. As this sum represents 0°49d. per car-mile, this 
reduces the costs to about 74d., which is a low figure in view 
of the necessarily uneconomical supply from the temporary 
generating stations. A high price is paid for steam, which is 
bought from the electricity supply companies, so that the power 
expenses per car-mile are no less than 2:49d. 

In spite of halfpenny fares paid by 36 per cent. of the pas- 
sengers carried (the average fare was 0 97d.), the electrically- 
equipped system showed a gross profit of £182,799, and the 
horse cars a deficit of £529. The profit on the combined 
undertaking is diminished by £137,000 for capital charges 
and £3,261 for income tax, leaving sufficient balance to pay 
£35,000 into the “renewals reserve" fund, and leaving £7,054 
towards paying off the charge for “parliamentary expenses, 
“sundry works " and street improvements. The contribution 
of £35,000 to “renewals reserve fund "—which must appa- 
rently also cover depreciation of the permanent plant, way and 
rolling stock—is not a great percentage of the total capital ex- 
penditure of £2,623,693, being only about 1:3 per cent., but 
still it is evident that depreciation of plant is borne in mind by 
the Council,for the value of thetemporary plant is all written off, 
as already stated, in spite of the fact that it will still be used 
during the current year. A full analysis of the accounts will 
be published in our next issue. 

Taken as a whole, the results of the undertaking reflect 
great credit on the permanent officials, and augur well for the 
future when the lines will be run under the most economical 
conditions from the single large power house at Greenwich. 


; —————— RR 
ELECTRIC TRACTION IN ITALY.* 


BY VICTOR TREMONTANT. 


(Chief Superintendent and W Department, Italian- Mediterranean 
way. 


The author was assigned to discuss the development of electric 
traction on railroads in countries other than America, France, Great 
Britain and Belgium. 

The most typical installations of electric railways made since 1900 
are those of the Milan-Varese-Porto Ceresio line built by the Italian 
Mediterranean Railway Co., and of the Lecco-Sondrio-Chiavenna by 
the Italian Adriatic Railway Co. Apart from these two experiments, 
which, both from their importance and their boldness, will always 
form a landmark in the technical history of railways, very little, in 
fact hardly anything, has been done in the countries with which 
this report deala. 

In order to carry passengers at a speed of 62 miles per hour about 
half the power of the steam locomotive is used to drive itself, and 
only the other half is used to haul the train. In the case of steam 
traction there is thus at present the double difficulty of increasing 
the speed of the locomotive, while at the same time increasing the 
weight of the trains; this difficulty steam locomotives do not seem 
able to overcome, although many improvements have of late been 
made in them. 

The great speed which a locomotive (owing to the great vibration 
caused by the reciprocating movements) could not give in practice 
without an enormous expenditure of powgr can easily be obtained 
by a system of electric traction, and this is proved by the results 
obtained, not only in the Marienfelde-Zossen trials, but also on the 
other electric railways. A speed of 62 miles per hour may now be 
looked upon as practicable with electric traction. On the Milan- 
Varese line, in a trial, a speed of 77 miles per hour has been attained 
running smoothly on a weak track, which would not have stood a 
speed of 49°7 miles per hour in the case of trains hauled by steam 


* Abstract of Paper read at the International Railway Congr eu weaning: 
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locomotives. Thus the electrification of a line makes it possible to 
increase the speed without altering or strengthening the track, and the 
latter operation would involve a heavy expense on nearly all the rail- 
ways having rails of medium weight supported on a small number of 
sleepers. A steam locomotive to haul fast trains must have a very 
great weight, which has many disadvantages ; in the case of electric 
traction, however, the weight of the motors is much less and can in 
no way be compared with that of its rival. Moreover, the electric 
locomotives, and still more the electric motor cars, which are of a 
much simpler construction than the steam locomotives, require no 
tender or special installations in the stations or along the lire; for 
the supply of water; moreover, they can easily run in either dircc. 
tion, so that turntables are not required. 


The average distance run by a steam locomotive is only 56 miles 
per day, whereas electric cars can run 298 miles per day ; a steam 
locomotive requires at least 1 hour's attention before it starts and 
after it has completed its run, whereas electric locomotives and 
electric cars only require a few minutes for this purpose, All this 
shows that electric traction makes it possible to operate a line with 
a smaller number of locomotives, and hence results in economy, not 
only in the first cost, but also in the working expenses ; maintenance 
and renewals cost less than with steam traction. In connection 
with the working expenses it must not be forgotten that electric 
traction makes the paint and the upholstering of the carriages last 
longer, reduces the cost of the staff (maintenance and train staff), 
the cost of maintenance of the rolling stock and of the permanent 
way, and facilitates the lighting of the stations and of the trains. 
Electric traction entirely does away with smoke, and this is a very 
valuable quality in the case of long tunnels, because the signals will 
always be visible and it will be possible to divide a tunnel into 
several block sections in order to increase the carrying capacity of 
a line which, in certain cases, has reached its limit with steam 
traction. 

As regards the acceleration, it may be said that a steam loco- 
motive cannot keep up a uniform acceleration for more than a few 
moments, whereas an electric motor satisfies to a remarkable extent 
all the desiderata of a tractive motor, and these may be summed 
up in the following words: Absence of noise, smoke, smell, sparks 
and cinders ; great torque, rotary movement, small weight, power 
variable within very wide limits, possibility of obtaining the accelera- 
tion desired. It has been proved that the superiority of the electric 
motor lies chiefly in the fact that the tractive effort is more con- 
tinuous than in the case of a steam locomotive, that the adhesion is 
utilised better in the case of electricity and that electric trains 
always give a higher mean speed for lower maximum speed, and 
consequently less energy is consumed than in the case of steam- 
driven trains. The adoption of electric traction also makes it pos- 
sible to replace the existing fast and express trains, which are of 
considerable weight, by a larger number of quicker and lighter 
trains, consisting of one or two auto-motor cars and some trailers. 
Now this increase in the number of trains will certainly result in 
increased traffic, owing to the greater facilities it will give the public 
and to the time it will dave. The sub-division of heavy trains into 
light trains, which would be impossible with the existing system of 
traction, as a numerous staff would be required, would cost but 
little in the case of electric traction, where a train would require 
two men only—a driver and a conductor—who also know how to 
operate the apparatus. 

Concerning data on the.consumption of coal on the Milan-Varese- 
Porto Ceresio line after the introduction of electric traction, the 
author is able to state that experience shows that on an electric 
railway operated under similar conditions (as regards gradients and 
working), the energy consumed by a train having a useful weight 
of 197 English tons running on the flat at a speed of 56 miles per 
hour, amounts to 49 watt-hours per English ton-mile— that is, 
9°66 kw.-hours per train mile. Now, ifi order to obtain this on the 
electric train, it is necessary to burn at the central generating 
station, on the average, 2x 6 —12 kg. of best quality coal per train- 
kilometer (42°58 lb. per train mile), losses in the mains, transformers 
and motors being allowed for. In the case of steam traction, such 
a train, having а useful weight of 197 English tons, must necessarily 
have a total weight of 276 English tons, and various statistics con- 
sulted enable the writer to state that the steam locomotive of this 
train, running at a speed of 56 miles per hour on the level would 
burn 63°86 lb. per mile. Thus, in the case of electric traction, there 
is a great saving, not only in the consumption of energy owing to 
the better utilisation of the weight, but also in the amount of coal 
required for driving the train. 

With regard to the cost of maintenance of rolling stock and appa- 
ratus, the observations made on the lines of Milan-Vurese- Porto 
Ceresio, Lecco-Colico- Sondrio, Burgdorf-Thun, &c., lead to the con- 
clusion that the cost of maintenance of rolling stock is less than on 
similar steam lines, and as this maintenance costs less, it may be 
added that it is simpler, more quickly carried out, and consequently 
less costly, and that less extensive repairing shops will be required. 

Observations made as to cost of lubrication, of cleaning and of 
staff enable the author to affirm that the cost of lubrication is less 
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with electric traction than with steam traction, and that the absence 
of smoke results in an important reduction in the cost of cleaning. 
Finally, the staff required on the train can be reduced in the case of 
electric traction to two employés—one for driving and the other for 
the train, as it is possible to replace the driver and the fireman by 
one wattman, or motorman, who does not need to go through a long 
and complicated apprenticeship (as required in the case of steam 
traction), and who consequently can be paid at a much lower rate. 

Experience has proved the truth of what was theoretically expected 
—namcly, that electric traction is cheaper than steam traction as 
regards track expenses. In fact, if there be taken into account in 
the case of electric traction, the maintenance and renewal of the 
appliances at the transformer sub-stations and of the third-rail or 
other conductor, there are per contra no expenditures for construct- 
ing and maintaining installations for supplying water to the boilers, 
and what is more important, the maintenance of the track is reduced. 
There is no doubt that with electric traction the track is subjected 
to less wear and tear than with steam traction, because there is no 
jumping, pitching or sideway oscillation, and hence the weight can 

e more evenly distributed over the wheels; also because the tan- 
gential force on the rails is smaller and more regular with electric 
locomotives and cars; all these advantages evidently result in & 
material reduction in the cost of maintenance of the track. 

The technical and financial advantages mentioned, which result 
from the application of electric traction on railways, are worth the 
attention of those operating lines, and the observations made by the 
author lead him to believe that at present a large number of steam 
lines would profit by being electrified. Certainly in making the 
choice and in the economie consideration of the question, it is neces- 
sary to take into account the cost of transformation, and the addi- 
tional charges for amortisation must not be neglected ; but if the 
fact that the electrification of an existing line may result in a large 
increase of the gross receipts is taken into consideration, we shall 
often be surprised to find that electrification can be effected with 
great advantage. The example of certain electrified railways—e.g., 
that of the Milan Varese line, which is a typical case — proves that 
in spite of the heavy cost of electrification, and in spite of the gene- 
ration of the electric current by means of steam engines, a very 
considerable net profit is obtained in comparison with the old system 
of traction, a profit which will be increased still more if it becomes 
possible, as it is hoped, to use water power. 

The author then brietly compares the three different methods of 
utilising electric traction—namely, continuous current, polyphase 
alternating current and monophase alternating current —and describes 
the advantages and limitations of each. 


ELECTRIC TRACTION IN FRANOE.* 


BY F. PAUL-DUBOIS. 


(Engineer of В, idges and Highways, Engiceer of Rolling Stock and Motive Power, 
Orleans Hailway of France.) 


Reviewing the status of electric traction in France, the author 
points out that the system of continuous-current traction with third. 
rail can now be considered as well established and leaves but little 
to be desired from the technical point of view, although further 
improvement is always possible and desirable. Continuous-current 
motors are economical, convenient and reliable. The system of 
electric traction by direct current, however, has one very ve 
defect for railroad operation, as it is not suited to the use of high- 
voltage currents. Up to the present, hardly anything beyond 700 
volts has been used in practice for operating continuous-current 
motors for traction, and the transmission of energy at such a 
moderate voltage results in a prohibitive cost for the mains as soon 
as the amount of energy or the distance over which it is to be trans- 
mitted becomes at all large. From this point of view there is & 
radical difference between tramways and railways. The method 
usually adopted for railways has been the use of transformer sub- 
stations receiving & supply of high-voltage current from a central 
station and feeding the different sections of line with continuous 
current. This system has been applied more particularly on the line 
from Les Invalides to Versailles, un the line from the Quai d’Orsay 
to Juvisy, and on the Paris Metropolitan, and is to be applied on the 
extension of the Fayet-Chamonix line to the Swiss frontier. This 
arrangement, which at present is in general favour, makes it pos- 
sible to extend the field of action of continuous current very largely. 
It would evidently be a great advantage from the economic point of 
view to increase the voltage at which the energy is transmitted, and 
at the same time reduce the number of connecting links between the 
central station and the motors on the trains. 

Numerous attempts in this direction have been made. Some of 
them are also based on the use of continuous-current motors. As 
belonging to the latter class may be mentioned the three-wire ” 
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system applied in France on the Grenoble-Chapareillan tramway, 
and on а section of the St. Georges de Commiers-La Mure. This 
system, which makes it possible to double or even quadruple tha 
voltage of distribution while retaining the same voltage at tho 
motor terminals, can be installed in several ways, either with a 
single wire divided into sections of alternate polarity, which makes 
it necessary to distribute the trains so that the load on all sectiona 
is practically the same, a condition which is impracticable on rail- 
ways, or with two wires, one positive and one negative. In both 
cases the track performs the office of a neutral wire. 

In the two applications made in France, the motors on the same 
vehicle are connected on opposite sides of the three-wire system, so 
as to balance the demand for energy. The lines in question, which 
are single-track lines, have two insulated conductors, showing a dif- 
ference of potential of 1,200 volts in the first case and 2,400 volts in 
the second ; the motor cars of the Chapareillan line have two 600-volt 
motors in series, and the La Mure locomotives have four motors of 
the same voltage also connected in series. The use of 2,400 voltsin 
the distribution has the result of reducing the loss in the mains to 
one-quarter of what it is with the ordinary voltage. Thus there is 
already a considerable economy in the first cost of the conductors. 
However, this solution has its defects. In the first place, there is 
the complication of having two conductors at different voltage, par- 
ticularly at switches and at crossings; then the motors have to be 
coupled up permanently in series, and consequently the “ series- 
parallel" control has to be abandoned ; finally, as there may be a 
difference of potential of as much as 1,200 volts зе е the different 
parts of the locomotive and the ground, there is greater difficulty 
in maintaining the insulation, particularly that of the motors. 


Polyphase Motors.—Up till lately the only alternating-current 
motors capable of being utilised for traction were asynchronous 
polyphase motors. These motors have received in Europe, princi- 
pally in Italy and Switzerland, a certain number of applications, 
some of them being important ones. The type generally used is 
the three-phase. On the Valtellina line the current is supplied at 
8,000 volts, and on the experimental Marienfelde-Zossen line even 
at 10,000 volts. Although these motors give an interesting and 
advantageous solution in certain cases, they do not appear capable 
of general application. Against them, in the first place, is the fact 
that each track requires at least two working conductors at different 
voltages, and even three if the track rails are not used as a conduc- 
tor; the resulting complication becomes very inconvenient at 
switches and crossings; moreover, the maintenance of the insula- 
tion becomes more difficult. Then the polyphase induction motor 
is essentially a constant-speed motor; any other speeds than those 
near synchronism can only be obtained at the cost of rheostatic 
losses or by means of more or less complicated devices, the usual 
one being that known as “concatenation.” This latter arrangement 
makes it possible to obtain a good efficiency at two different speeds, 
but its realisation is not without practical difficulties. 

With motors of this type the power stations and the lines carry- 
ing the current must have a greater capacity for an equal service than 
with continuous-current motors, owing to the greater power re- 
quired, both in order to haul trains up gradients without reduction 
of speed and also for starting, and again owing to the comparatively 
low power-factor of three-phase traction systems. This increased 
capacity results in a corresponding reduction in efficiency, which is 
all the greater because it is not possible in this case to reduce the 
variations of load by using accumulators, so that the amount of 
energy consumed, other things being equal, is about the same as in 
the ordinary system with continuous current and transformer sub- 
stations. Hence the cases in which the system of three-phase motors 
is distinctly superior are comparatively rare. It may be stated in 
a general way that the conditions most favourable to its use are 
when the lines are long, when there are long intervals between the 
trains and they have few stops, or when the lines have long and 
regular gradients, particularly if there is plenty of motive power and 
it is cheap ; under such conditions it is cheaper both to instal and to 
maintain than the preceding system. In the case of mountain rail- 
ways, three-phase motors have another valuable advantage, which 
is the automatic limitation of speed and the return of the energy to 
the line while running down hill, when the motors act as generators. 
The existing applications of polyphase motors to traction mostly 
belong to one or other of these classes. 

Single-phase Motors.—A much more extended field seems to be 
available for single-phase alternating-current motors, long forgotten 
in this connection, but which recent improvements have once more 
brought into notice. The only single-phase alternating current 
motors at present existing which have the speed and torque proper- 
ties suitable for application to traction are the ‘‘ commutator” 
motors. The question of applying motors of this kind to traction 
purposes has lately been taken up in several different countries 
simultaneously—thus, in America by Mr. Lamme, in Italy by Mr. 
Finzi, in Germany by Messrs. Winter and Eichberg, in France by 
The motors tried are either of the series type with 
laminated poles, or of the repulsion type, or are a combination of 
both these types. The results already obtained raise the hope that 
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i will not be long before there will be a single-phase motor which 
will work satisfactorily, give a good torque at starting, a high power- 
factor under normal conditions, and an efficiency similar to that of 
the best continuous-current motors. Under these conditions the 
simple alternating-current motor is of very great interest, but it is 
necessary to wait for further results before any definite conclusions 
as to this system can be reached. 

In summarising the situation, the author believes that short-dis- 
tance passenger traffic seems to offer the most favourable field for 
electric traction. Moreover, it is almost exclusively to this class 
that the applications already made on railways belong. Electric 
traction for freight trains exists only as an exception justified by 
peculiar local conditions. It may be said in a general way that in 
services of this kind the economy of the system increases with the 
reduction in the weight of the trains and with the increase in their 
number. Leaving out of consideration metropolitan railways, 
which form a special class for which electric traction 18 now a neces- 
sity, the suburban lines of some large towns may offer conditions 
favourable to the use of electricity. The latter, in the case of service 
with many stops, has the great advantage that it makes it possible 
to increase the average speed materially, owing to the rapidity of 
starting electric motors. Theabsence ofsmoke, and the better lighting 
of carriages and stations are other advantages, which although only 
of a secondary character, yet also contribute considerably to the 
general improvement of the service. 


Similar conditions will be found to occur on sundry busy lines con- 
necting large centres, not very far apart, in industrial districts, where 
the service must assume as nearly as possible the character of a 
tramway service. On lines of this kind and even on certain secondary 
railways, the increased facilities of transport made possible by electric 
traction may lead to important increases in the traffic and in the 
receipts. Another case where the adoption of electric traction is 
worthy of consideration is that of lines which are worked up to their 
full capacity. For electric traction indeed makes it possible, under 
certain conditions, to increase the capacity for traffic, while 
avoiding more costly measures such as quadrupling the track 
or enlarging the terminal stations. This possibility is due in the 
first place to the greater speed of the trains, resulting from quicker 
starting and less loss of speed up gradients, and secondly to the 
reduced blocking up of the terminus stations owing to the smaller 
number of operations necessary to receive a train and then clear the 
siding for the next train. 

The great capacity of electric motors is especially advantageous 
on mountain railways, whether adhesion or rack railways. An 
electric locomotive need not weigh more than 40 kg. to 50 kg. per 
horse-power (891b. to 1121b. per British horse- power), and the 
equipment of a motor car not weigh more than 20kg. to 25kg. per 
horse-power (45 Ib. to 561b. per British horse-power). Electric 
traction, moreover, makes it possible to obtain the maximum adhe- 
sion by making all the car wheels driving wheels. It therefore 
makes it possible to locate lines with sharper curves and steeper 
grades (for instance, the Fayet-Chamonix line, Paris-Lyons-Medi- 
terranean Railway), which are cheaper to build. The saving effected 
may in some cases be so large as to cover, or even more than cover, 
all the additional expenditure for the installation of power stations 
and transmission lines. 

The relative lightness of electric vehicles also makes them suit- 
able for obtaining very high speeds. The large amount of power 
required to run a train at from 150 km. to 200 km. (93 miles to 124 
miles) per hour can more easily be furnished by electric motors fed 
from outside than by a steam locomotive, the weight of which 
increases rapidly with the speed to be attained. Tho recent experi- 
ments made in Germany have proved (if, indeed, it was necessary) 
the superiority of electricity from this point of view. The most serious 
objection to such a great increase in speed is the expense. In the 
first place, on very busy lines, which alone could serve as a motive 
for the use of high speeds, 1t would be impossible to run trains at 
200 km. (124 miles) per hour, between ordinary trains, without dis- 
turbing the whole time-table and making the ordinary traffic impos- 
sible. It would, therefore, be necessary to build new lines, either 
by adding new tracks to the existing ones, or, better, by building 
entirely new lines with curves of large radii and a wider roadbed, 
so as to have a greater distance between trains. The track itself 
would have to be strengthened materially. In the interests of 
safety it would also be necessary absolutely to prohibit level cross- 
ings, junctions and other dangerous features. Taking it altogether, 
such а road would cost much more than the existing lines, quite 
apart from the electric equipment. Moreover, as a high-speed line 
would also be of considerable length, for it would scarcely be worth 
while to incur such a large expenditure merely in order to save one- 
quarter or half an hour on a journey, the capital required for con- 
struction would be enormous. 

To earn dividends on such a capital and to meet the working 
expenses, which also would be very high, were it only on account of 
the great increase in tractive effort at higher speeds, one could only 
depend upon passenger traflic, and perhaps on some additional 
receipts from parcels traffic. No doubt cases will occur, sooner or 


later, where the development of the communication between two 
MEC centres may justify, from the economical point of view, the 
building of such & line. But in France, at least, this case does not 
seem to be likely in the immediate future. 


APPENDIX. 


Extension of the Orleans Railway from Paris to Juvisy.—The company 
has one main power station at Ivry, which generates 5,500-volt three- 
phase 25-cycle current, and three rotary sub-stations, including one at the 
power station. Part of the current is used as three-phase for lighting 
and stationary motors. The output in 1903 (that is to say, before the 
extension of electric traction to Juvisy and the addition of the third gene- 
rating set) amounted to 4,871,317 kw.-hours of three-phase high-tension 
current, of which 4,739,848 were transmitted to the sub-stations, to be 
there transformed into direct current, and 131,969 were utilised direct as 
three-phase current, after reduction of voltage. The mean consumption 
of fuel per kilowatt-hour of three-phase high-tension current supplied 
was 1:585 kg. (3:494 lb.) per kilowatt-hour ; the fuel consists of a mixture 
of Anzin or Liévin pit coal and of cinders from locomotive smoke-boxes, 
mixed in the proportion of about 2 to 1. The construction cost of the 
installations can as yet only be given approximately, as some of the 
accounts have not yet been made up. It may, however, be stated that it 
will amount, as far as the traction alone is concerned (i. e., deducting the 
expenditure in connection with lighting or with other motive power) to 
about 7,450,000 fr., made up as follows :— 


Power stations (2,000 kw.) jaa Tree eee fr. 2, 065, 000 
Transmission system (22:18 miles) ess. 515,000 
Transformer sub- stations (three)......... Tn 1,075,000 
Working conductors (37:29 miles) ................ 2,315,000 
Rolling stock (11 locomotives and five motor cars) .. 1,400,000 
Miscellaneous ........... — — MUR EN 80,000 

SI. . fr. 7, 450, 000 


The results of electric operation on the extension from Austerlitz to 
Quai d'Orsay (the original section) during 1908 have been as follows :— 

The average number of trains running on the extension was 150 per 
day. The distance of 4 km. (2:5 miles) is covered, in either direction, in 
7 minutes by the express trains and in 9 minutes by the local trains, 
which stop at Pont-Saint-Michel station ; that is, the average inclusive 
speeds are 34:3 km. and 26:6 km. (21:3 and 16:5 miles) per hour respec- 
tively. The maximum authorised speed, owing to the sharp curves, is 
only 50 km. (31 miles) per hour. The mileage of the electric locomotives 
was 225,072 km. (139,856 miles) when hauling trains, and 48,808 km. 
(80,828 miles) when not hauling trains or when engaged in switching, 
which makes a total of 273,880 km. (170,184 miles), or an average per 
locomotive of 84,325 km. (15,115 miles). The work done amounted to 
34,829,524 tonne-km. (23,601,505 ton-miles), locomotives not included. 
The average weight of the trains hauled thus amounts to 152:5 tonnes 
(167 tons), the ton being in all these statistics 2,000 lb. The electrical 
energy consumed for traction amounted to 1,367,080 kw.-hours of direct 
current measured at the switchboards of the sub-stations, so that the 
average energy consumed amounted to 3:982 kw.-hours per 100 tonne-km. 
(5:81 kw.-hours per 100 ton-miles) hauled, and to 6:073 kw-hours per 
train-km, (9:773 kw.-hours per train-mile), switching and other operations 
included. The average cost of operation per kilometre of train hauled 
electrically amounted in 1903 to 0:82687 fr. not including the octroi taxes. 
This figure is made up per train-kilometre as follows : — 


Depot charges eccesso fr. 0· 01656 
// ⁰ ˙ -—————O——— SA SE. 0:31152 
Electrical energy ................ jane es РРР 0:40905 
Lubrication ............ эйе» em . . 0100979 
Various expenses 1 sees 0-00502 
Maintenance and гераігв......... ld gw acd Ен 0:07500 
Total еза за raa o fr. 082687 
Cost TER KILOWATT-HOUR AT Power STATION. 
ӨЙ ae ee e c fr. 0012914 
/// ⁵˙¹àààAAAA ĩ˙Ud esi ра six Na d a AGE T 0:022192 
Lubrication ........ Бака а ore ee TT es... 001688 
Miscellaneous ............................ ... „v 0002761 
Maintenance and repairs ......... C 0:000734 
Total .......... 3 fr. 0040289 
Cost PER KILOWATT-HOUR AT SUB-STATION TERMINALS. 

Energy, 0:040289 + 00:782 = .......... xdv dx fr.0:051520 
Stall oco ше» Sad dx К $a vd EV . 0:007378 
Lubrication and miscellaneous.................... 0-000145 
Maintenance and repairs, transmission system included 0:004999 
General expenses autho aeons 0:003316 
Dil. eek fr.0:067353 


The cost per train-kilometre of staff, as shown in the first table, is 
rather high, on account of the special character of the service carried 
out, which is really a switching service, and as such gives a low utilisa- 
t.on of the rolling stock and of the staff; thus the average yearly mileage 
of a locomotive crew is only 18,258 km. (11,845 miles}. The crews have 
up to the present each consisted of two men, an electrician and an assis- 
tant, at a total cost for wages of about 4,500fr. per annum, premiums 
included; but the Orleans Railway has just been authorised to dispense 
with the assistant. The small utilisation of the locomotives also has an 
influence on the figures for the average cost of maintenance and of repairs 
per train-kilometre (per train-mile) The maintenance of the electric 
plant is really very small, and is limited, in addition to the daily inspec. 
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tion, to & detailed weekly examination of the whole equipment. The 
motors act well. The controller requires no maintenance except the 
renewals of the ends of the contact segments, which become burnt out; 
these renewals are very easily carried out. The third-rail shoes have 
an average of 30,000 km. to 35,000 km. (18,640 to 21,750 miles‘. Excep- 
tional expenditure was, however, incurred in the year 1903 by turning up 
all the wheel tyres and by repairing and making equal to new four of the 
electric locomotives. 

On the whole, owing to the circumstances just mentioned, the average 
cost of traction by electric locomotive ia appreciably higher per train- 
kilometre (per с than the average cost of traction by steam lcco- 
motive on the whole of the Orleans Railway system. But if we compare 
the practical results obtained by means of electricity in the spécial case 
of the extension from Austerlitz to Quai d’Orsay (where it was necessary 
to work the service without producing smoke or gases) with those which 
could have been obtained by any other system of smokeless traction, we 
find a marked advantage in favour of the system adopted, if we take into 
consideration the interest and sinking fund of the capital outlay in both 
cases. For if we add to the cost of traction as calculated above, the 
charges for interest and sinking fund, taken at 5 per cent. of the capital 
outlay on the installation of electric traction on the Austerlitz—Quai 
d'Orsay s ction, we find that the total cost per train-kilometre is 1-32 fr. 
whereas, according to the most economical estimates, the net cost of any 
alternative method of traction—such as locomotives condensing their own 
steam, and, a fortiori, hot water and compressed air locomotives—could 
not, under the conditions, have been less than 1:40 fr. to 1:35 fr. per train- 
kilometie, charges for interest and sinking fund included. The Orleans 
Railway reckons on materially reducing its cost of electric traction per 
train- kilometre by applying this system of traction to the suburban trains 
between Paris and Juvisy; this will have as result that the average 
annual mileage of the electric locomotives and of their crews will be 
increased about 60 per cent., and the utilisation of he power station will 
be improved even more, proportionally reducing the cost of generation 
of energy. | 


Les Invalides- Versailles Electric Line of the Ouest Railway, Paris.— 
This line is 17:6 km. (10:94 miles) in length, with 10 local stopping 
stations between the Les Invalides station in Paris and Versailles. There 
аге 10 electric locomotives and two multiple.unit trains. The total 
mileage of the electrically-operated trains amounted in 1903 to 367,170 km. 
(228,153 miles), 802,922 km. (188,230 miles) for trains hauled by electric 
locomotives; 64,248 (39,923 miles) for motor trains, corresponding 
to 28,194,900 tonne-km. (19,301,192 ton-miles), of which 23,455,800 
tonne-km. (16,066,176 ton-miles) were done by the former class of trains, 
weight of locomotives- not included, and 4,739,100 tonne-km. (3,246,096 
ton-miles), including the motor cars, by the latter. The average weight 
hauled per locomotive thus amounts to 77:4 tonnes (85:2 tons), weight 
of locomotive not included; that of the motor trains was 73 7 tonnes 
(81:0 tons), weight of motors included. The energy consumed for hauling 
these trains was 2,360,000 kw.-hours of high-tension current, measured 
at the terminals of the power station. The average power consumed per 
train- kilometer thus amounted to 6,427 kw.-hours (10,343 kw.-hours per 
train-mile) at the power station; the corresponding ameunt, as measured 
at the sub-stations was about 4,500 kw.-hours (7,242 kw.-hours per train- 
mile). Thus the general efficiency of the transmission and transforma- 
tion of energy from the switchboard of the power station to the terminals 
of the sub-stations is 70 per cent. The corresponding average consump- 
tions of power- per tonne-kilometre of train wére about 64 and 45 watt- 
hours (98 and 66 watt-hours per ton-mile of train) respectively. The 
net cost per kilowatt-hour of direct current supplied by the sub.stations 
amounted for the same year to 0:12 fr., interest on capital and sinking 
fund for the installation not included, but including the maintenance of 
the high-tention conductors. The costis made up as follows :— 


Net Cost ver KILOWATT-HOUR AT STATION, MAINTENANCE or HiaH-voLTAGE 
| CABLES INCLUDED. 


Btaff.......... TOTNM Ka oda du . . fr.0:01426 
!( se VAR es J’. 8 . 003720 
Lubrication, water, maintenance, repairs ........... . 0:00372 
General expenses ............. ЛҮГҮ ала ad eds 000682 
Toi! F fr.0-06200 

Net Cost PER KILOWATT-HOUR AT TERMINALS oF SUB-STATIONS. . 
Energy, 0°06200--07=............................ fr.0:0886 
Ste ff ео „„ ее о „ 0 % „% „% „% ө ө эө овое e %% „„ „ о 0:0133 
Lubrication and miscellaneous................. . q 0:0013 
General expenses PON qu eS a Ead ate enue aie TTT .. 0:0168 
Total ....... V sone d eM EE PS oe... Ir.0:1200 


The fuel burnt at the station is Dourges pit coal, mixed with 25 per 
cent. of best coal and 12 per cent. of cinders, cost about 20 fr. per tonne, 
delivered at station. The mean consumption is about 1:700 kg. (3:748 lb.) 
per kilowatt-hour of output at the power station. "The cost of traction 
per train-kilometre (per train-mile) is as follows :— 


Train staff and drivers fr.0:105 
Electric energy ............................ „ 0:540 
Lubrication and miscellaneous ...................... 0:019 


Maintenance and repairs of locomotives and motor cars.. 0:162 
Maintenance and repaire of working conductors* ...... 0:078 
! e fr.0:904 


— — — ——À — — DEM "E 


This amounts ол the average to 700ffr. per year, and per kilometre of 
working conductor, 


The staff at the station and sub-stations include 66 employés (12 of 
whom attend to the management, the book-keeping, the store room, the 
handling, the watch service, &c.; 17 engineers and greasers, six elec. 
tricians, 12 stokers, 14 men attending to the maintenance and five acting 
as reserve). The locomotive and motor-car crews each consist of one 
driver, whose pay averages 2,200 fr. per annum, premiums included. The 
ordinary maintenance of the electric rolling stock is attended to at the 
Champ-de-Mars depot. Main repairs are carried out at the general shops 
of the company. The average annual mileage is 31,000 km. (19,260 miles) 
per locomotive, and 52,000 km. (32,310 miles) per motor car, including 
switching operations when running empty. 


Paris Metropolitan Railway.—Some interesting statistics of this line 
are given. The cost of the electric equipment for the 24 km. (14:9 miles) 
of line now in operation amounted at the end of 1902 to about 
25,500,000 fr.— namely, 1,084,000 fr. for the electric equipment of the 
track, 12,029,000 fr. for the Bercy power station, 2,529,000 fr. for the four 
sub-stations, 1,380,000 fr. for the cables and conductors (high and low 
tension) and 8,476,000 fr. for the rolling stcck. During 1903 the length 
open to traffic was 17:335 km. (10772 miles) up to January 30th, 
22:012 km. (14-237 miles) from January 81st to April Ist, 24:077 km. 
(14:961 miles) from April 2nd to November 4tb, and 24:818 km. (15:421 
miles) after that date; the total car-mileage during this year was 
29,049,560 ear-km.(18,050,886 car-miles). The motor cars each run per year 
about 35,000 km. (21,750 miles) on the average. The power required for 
traction for the 29,049,560 car-km. (18,050,886 car-miles) mentioned above 
amounted to 24,098,308 kw.-hours of direct current, or about 860 watt- 
hours per car-kilometre (1,384 watt-hours per car-mile)on the average, 
the car weighing 12 to 13 tonnes. In addition to this, 2,863,778 kw.-hours 
were required for lighting the stations and the tunnel and 98,183 kw.-hours 
for various accessory operations, making altogether 27,960,269 hw.-hours 
of direct current. Of this amount, 4,579,978 kw.-hours were generated 
as direct current at Bercy power station. The rest was obtained by 
the transformation of 26,512,699 kw.-hours of three-phase high-voltage 
current; of which 12,731,863 kw..hours were supplied by Bercy power 
station, 7,083,885 kw.-hours by Le Triphasé of Ansiéres, and 6,696,951 
kw.-hours by the Moulineaux power station. The mean efficiency of the 
transformation of the three.phase current into direct current was thus 
88 per cent. The corresponding consumption of fuel at Bercy power station 
per kilowatt-hour amounted, on the average, to 1:339 kg. (2°9521b.), of a 
mixture of pit coal and washed smalls, costing 29°49 fr. per metric ton. 
The average cost of operation amounted in 1903 to 26:08 centimes per car- 
kilometre, made up as follows :— 


Electric power ........ CC ots. 767 
Cost of transmissio- n 0.97 
Maintenance of rolling stockck nm eese. 874 
Train staff....... Se ree C ае 3°32 
Working staff ....... bd es d ga a nes SN pad qas 2 . . 841 

Maintenance of tracks, stations and roadbed, signals, tele- 
phone, electric conductors............. ТУТ LCT 
General ехрепвез.............................. ees 804 
Total...... 3 A TAE „+... Cts.26°08 


The total expenses were 7,577,060:82 fr., and the total receipts, for 
transport, 17,290,839-35 fr., and the number of passengers carried was 
100,107,631. 


The two Papers, by Signor Tremontani and M. F. Paul-Dubois, 
were discussed together. | 

Mr. J. A. F. ASPINALL (Lancashire & Yorkshire Railway) gave some 
details on the electric line from Liverpool to Southport. Electric traction 
was not adopted on this line for the sake of economy, but to increase the 
receipts. Since the 12 months during which the line has been operated 
electrically the results were most satisfactory as to increase in traffic, but 
the operation was more expensive than with steam. The cost of coal per 
ton-mile especially was greater ; the running expenses, however, were less, 
because of the greater mileage run by the crews. Mr. Aspinall stated that 
the train staff of express trains (made up of four and sometimes five 
cars) consists of a motorman and a conductor; that of local trains con- 
sists of a motorman and two conductors, The service is complicated 
owing to the fact that it has three classes and considerable baggage 
to transport. The run from Liverpool to Southport takes 37 minutes, 
including 14 stops of 15seconds each; passengers open and close the 
doors themselves ; the boarding and leaving is done very rapidly owing 
to the special arrangement of the entrance and exit doors. One of 
the reasons for introducing electric traction on the line was the necessity 
of 1 the crowding of the Liverpool terminus during the busy 
hours ; the handling of an in-bound steam train and its re-despatching 
required four distinct switching operations and eight signal operations, 
while for an electric train two switching and four signal operations were 
sufficient. It had, therefore, just doubled their terminal capacity. Further, 
as their terminal facilities for handling traflic on four tracks had increased, 
they were enabled to do all their passenger work on two tracks, leaving 
the other two for freight. Since electrification, however, the traftic had 
increased so much that they were preparing all four tracks for using elee- 
tricity. The cost of the electric installations on the Liverpool and South- 
port line was as high as £20,000 per mile, or about 34 times the installation 
of a steam locomotive service. If the interest and sinking fund charges 
of this sum were added to the cost of operation, it was not surprising that 
electric traction costs more than steam. Mr. Aspinall added that the 
weight of electric equipment of the trains on the Liverpool-Southport line 
was not less than the weight of corresponding locomotives, and that the 
same would hold true for trains on main lines. 

M. T. H. LAURENT, of the Paris- Orleans Railway, stated that he was 
in full accord with the conclusions of M, Paul-Dubois’ report as to the 
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fact that electric traction at the present state offered a successful solution 
of problems presenting themselves in some particular cases. The Orleans 
Company had used electric traction in one of these particular cases. This 
was in the gase of a line through a tunnel into Paris—that was, a 
suburban traffic line. This line gave full satisfaction to the company. 
He was struck by the fact that if the high-speed experiments made in 
Germany were of the highest interest from the technical point of view, 
the герой from them showed that the use of very high speeds on rail- 
roads would cause enormous expense. It required, in fact, a special 
track construction to permit speeds of 200 km. per hour; moreover, under 
this speed new questions of braking and signalling arose. It therefore 
appeared that entirely new and specialised tracks would have to be built 
for high-speed trains. On the other hand, one was struck by the enor- 
mous increase in the consumption of energy required for high speed; 
thus, not less than 1,840 н.р. were required to maintain a speed of 200 km. 
per hour on a level stretch, for a single motor car weighing 30 tons and 
containing 50 seats. The cost of this consumption was enormous if it was 
remembered that in the high-speed trains of the Orleans Company 1,200 н.р. 
to 1,300 н.р. engines were sufficient to pull trains containing about 400 first- 
class passengers at a speed of 100 km. to 120 km. per hour. The question 
might then be asked whether, after the technical problem had been solved, 
the economic problem could also be considered as admitting of solution. 
Was it possible to conceive that the desire to establish a train service with 
very high speed would some day justify the enormous expenses of instal. 
lation required for this purpose? In some publications mention had been 
made of the intention to establish such a line between Brussels and Antwerp 
and between Liverpool and Manchester. M. Laurent asked whether this 
was 80, and whether the question was studied from the economic point of 
view, including interest on capital. He would be pleased if some of the 
members present would inform him on this subject. 

M. GERARD replied, as to the projected electric line between Brussels 
and Antwerp. the length of which is 44 km., that there was no intention 
to obtain on this line very high speeds; the object was rather to create 
an interurban service with very frequent trains and with low fares. 

Dr. SCHULZ stated that, as far as Germany is concerned, the ques- 
tion is being discussed of establishing high-speed electric lines between 
Berlin and Hamburg. He agreed with M. Laurent in thinking that an 
enterprise of this kind would be very costly, as it would require a com- 
pletely new line because of the dangers which would result from the dif- 
ference in speeds of trains running on the same track; it would also be 
neceseary to suppress all grade crossings. But a proof, however, that 
projects of this kind are practical is that two great German electrical 
construction companies are after the concession of the Berlin and Ham- 
burg line. The distance between these two cities, which is 286km., and 
which is at the present time run in three and a half houra, will be covered 
in an hour and a half. It is probable that considerable increase in traffic 
will result, Dr. Schulz stated, however, that he could not at the preeent 
moment furnish precise information on the financial question, and he 
asked whether the establishing of a line of this kind between Washington, 
Baltimore, Philadelphia and New York would not be profitable. 

Mr. A. WILSON (North-Eastern Railway, England) gave some informa. 
tion on the use of electric traction on the suburban lines of that company 
near Newcastle-on-Tyne, He also furnished some data on the cost of 
operation of these lines, stating, however, that there was considerable 
difficulty in making a satisfactory comparison with steam traction. Elec- 
tricity permits a better utilisation of the existing lines, and experience 
shows that the improved service which follows generally leads to increased 


receipts. The cost of electric traction for the month of February, 1905, 

was as follows :— 
Mileage ot rs ан ноа 92,541 
Mileage of cars JJ errr a s que 254,988 
Average number of cars per train s es 2:75 
Total energy consumed (kilowatt-hours) 9 ⁊ . . . 647,140 
Energy consumed per train-mile (kilowatt-hours) .... 6:093 

_ Energy consumed per car-mile (kilowatt-hours) ...... 2-538 

Average cost of power per car-mile (penoe).......... 1:601 
Engineer's pay per car-mile (pence) .............. ee 0:297 
Conductor's pay per car-mile (pence) .............. 0:217 
Total cost of traction per car-mile (pence) ...... E 2:115 
Total cost of traction per train-mile (pence) ....... ` 5˙7 


M. GERARD (Belgian State Railway) considered the question of the 
mechanical connection between the motor and the axle, and expressed 
the opinion that motors without gearing are better than geared motors 
where few stops are made. He finally inquired whether any of the 
members could furnish information as to the utility of protecting the 
third-rail, either at parts of stations accessible to passengers or at places 
where railway employés have to walk the tracks or over the entire length 
of lines operated by electric traction. 

M. TH. LAURENT (Paris-Orleans Railway) replied that on the Orleans 
Railway the third-rail is protected for its whole length only within the 
city limits of Paris, on account of the tuonels. Outside the city the pro- 
tection of the third-rail is limited to stations, not only at places accessible 
to passengers, but also at places where employés may pass. It was his 
opinion, however, that the precautions taken were somewhat exaggerated ; 
no serious accident due to tbe third.rail has occurred since the line 
was opened to traflic. 

Mr. W. D. YOUNG (Baltimore & Ohio Railroad) said he did not be ieve 
that the third-rail was as dangerous as people said. Ten years ago there 
was installed in Baltimore, to avoid the third-rail, a system of over- 
head wiring, which proved very expensive and gave a great deal of 
trouble, particularly in the tunnels, which extend over half the length of 
the line; the corrosion caused by the sulphurous smoke and vapours from 
the locomotives finally made it necessary to renew this line throughout. 
As all the changes and repairs had to be made without interrupting the 
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service, and working with live wires, the expense was very great. Con- 
sequently, his company decided three years ago to replace this overhead 
wiring with a third-rail. This third-rail is protected between stations by 
guard boards ; at stations the third-rail is entirely enclosed, except at the 
top, where a slot is left for the contact shoe. As an additional measure 
of safety, a system of automatic switches has been installed at the stationa 
and at points where the workmen most frequently cross the tracks, but 
this мо works irregularly, and therefore is not very reliable. Last 
year the line was extended across the North Baltimore station, where, 
passing this station, the third-rail has merely been omitted for a distance 
of 700 ft., over which the trains are carried by momentum. In a new 
station all danger could be avoided by using elevated platforms. In reply 
to a question put by M. Laurent, Mr Young explained the means employed 
in America to prevent trouble from sleet on the third-rail. The Manhattan 
Elevated Railway Co. uses for this purpose, and apparently with success, 
scrapers held against the rail by compressed air. Mr. Young prefers 
using a solution of chloride of lime, regulating the density to the tempera- 
ture. This method is very cheap and entirely efficient. Finally, Mr. 
Young pointed out the importance of the different railroad companies 
arriving at a definite agreement on the question of the location of the 
third-rail. On the Baltimore & Ohio Railroad the horizontal distance 
between the axis of the third-rail and the axis of the track rail nearest to 
it is 33 in.; the height of the third-rail above the track rail is 84 in. This 
height is almost the same everywhere, but the horizontal distance varies 
greatly with the different companies, and it would be very desirable to 
make these dimensions uniform. 

Herr von LEBER (Austrian Government) agreed with M. Laurent that 
protection of the third-rail is uceful at stations only. He preferred the 
complete protection used on the Orleans Railroad to that afforded by two 
Bide planks, which do not prevent & person placing his foot on the con- 
ducting rail, and which also make the removal of snow more difficult. The 
method of passing by momentum the distances between the ends of the 
third-rails did not appear to him entirely desirable. He finally stated 
that experiments had been made in Vienna to compare the relative desir. 
ability of geared and gearless motors; he preferred the latter. 

M. F. PAUL-DUBOIS desired to supplement the information given by 
him in his report on the subject of electric traction on the line Paris to 
Juvisy. Since the extension of electric traction to suburban traffic, the 
annual kilometric run of electric trains has increased from 225,000 km. to 
more than 500,000 km., and the cost of the traction per train-kilometre 
has decrecsed to atout 60 centimes. 

The President put to the vote the following conclusions, which 
were adopted :— 

CONCLUSIONS. 
The section recognises that electric traction should bs considered at 
resent as an important auxiliary of steam traction, being capable of 
handling certain portions of railway traffic with advantage and economy. 

It is impossible in a general exposition to point out the exact service to 
which electricity can be most readily applied, the application being essen. 
tially a question of local conditions, each particular case requiring special 
study. In this study there must be taken into account the expense of 
electrification and the following points: First, condition of service—that 
is, the frequency and weight of trains ; second, the physical conditions of 
the line, such as length, profile and plan. In comparing the expenses of 
operation by eleotricity and by steam, the interest and depreciation on the 
electrical installation must be considered. 

The increase in revenue which tbe improvements in service will gene. 
rally produce should also be given consideration. An important point 
in the use of electricity is the increase in the present station facilities 
resulting from the reduced number of movements in the stations by the 
use of electric traction. 

From the information farnished to the Congress it would seem that 
with the third-rail, as now used, security can be assured under favourable 
conditions without it being necessary to cover or protect the third-rail for 
its entire length. 

The Congress has heard with much interest the results experienced 
with high-speed electric traction between Marienfelde and Zossen, and also 
of the tests and first application for traction purposes of tte alternating. 
monophase motors in several countries. 

Finally, the Congress recommends that on account of their future use- 
fulness, exact data on the cost of electric traction be obtained. 


TEST OF A 500KW. CURTIS STEAM TURBINE.* 


In December, 1904, the Oshkosh Gas Light Co., of Oshkosh, 
Wis., installed a Curtis steam turbine and recently has had a 
thorough test of the outfit made by Messrs. H. M. Byllesby & Co., 
consulting engineers, the details of the test being in charge of Mr. 
Otto E. Osthoff, of the engineering staff of this company. The 
generator is a three-phase, 60-cycle, 2,300-volt machine. The 
turbine exhausts into a Worthington surface condenser having 
2,000 sq. ft. of cooling surface. The step bearing is the latest water- 
cooled type, water being furnished by two Worthington double- 
acting pumps at a pressure of approximately 800 Ib. per square inch. 
These pumps are connected in multiple with a water accumulator, 
which furnishes water to the step in case the pumps give out. The 
top oil bearing is furnished with oil by a gravity system. 

The test was very thorough, including an analysis of the coal and 
determination of the quality of steam by means of a calorimeter. 


* From the Electrical World of New York. 
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tion, to & detailed weekly examination of the whole equipment. The 
motors act well. The controller requires no maintenance except the 
renewals of the ends of the contact segments, which become burnt out ; 
these renewals are very easily carried out. The third-rail ehoes have 
an average of 30,000 km. to 35,000 km. (18,640 to 21,750 miles’. Excep- 
tional expenditure was, however, incurred in the year 1903 by turning up 
all the wheel tyres and by repairing and making equal to new four of the 
electric locomotives. 

` On the whole, owing to the circumstances just mentioned, the average 
cost of traction by electric locomotive ia appreciably higher per train. 
kilometre (per чиш than the average cost of traction by steam lcco- 
motive on the whole of the Orleans Railway system. But if we compare 
the practical results obtained by means of electricity in the special case 
of the extension from Austerlitz to Quat d'Orsay (where it was necessary 
to work the service without producing smoke or gases) with those which 
could have been obtained by any other system of smokeless traction, we 
find a marked advantage in favour of the system adopted, if we take into 
consideration the interest and sinking fund of the capital outlay in both 
cases. For if we add to the cost of traction as calculated above, the 
charges for interest and sinking fund, taken at 5 per cent. of the capital 
outlay on the installation of electric traction on the Austerlitz-Quai 
d'Oreay s&ction, we find that the total cost per train-kilometre is 1:32 fr. 
whereas, according to the most economical estimates, the net cost of any 
alternative method of traction— such as locomotives condensing their own 
віват, and, a fortiori, hot water and compressed air locomotives—could 
not, under the conditions, have been less than 1:40 fr. to 1-35 fr. per train- 
kilometie, charges for interest and sinking fund included. The Orleans 
Railway reckons on materially reducing its cost of electric traction per 
train-kilometre by applying this system of traction to the suburban trains 
between Paris and Juvisy ; this will have as result that the average 
annual mileage of the electric locomotives and of their crews will be 
increased about 60 per cent., and the utilisation of she power station will 
be improved even more, proportionally reducing the cost of generation 
of energy. | 


Les Invalides- Versailles Electric Line of the Ouest Railway, Paris.— 
This line is 17:6 Кт. (10:94 miles) in length, with 10 local stopping 
stations between the Les Invalides station in Paris and Versailles. There 
are 10 electric locomotives and two multiple-unit trains. The total 
mileage of the electrically-operated trains amounted in 1903 to 867,170 km. 
(228,153 miles), 302,922 km. (188,230 miles) for trains hauled by electric 
locomotives; 64,248 (39,923 miles) for motor trains, corresponding 
to 28,194,900 tonne-km. (19,301,192 ton-miles), of which 23,455,800 
tonne-km. (16,066,176 ton-miles) were done by the former class of trains, 
weight of locomotives- not included, and 4,739,100 tonne-km. (3,246,096 
ton-miles), including the motor cars, by the latter. The average weight 
hauled per locomotive thus amounts to 77:4 tonnes (85:2 tons), weight 
of locomotive not included; that of the motor trains was 73:7 tonnes 
(81:0 tons), weight of motors included. The energy consumed for hauling 
these trains was 2,960,000 kw.-hours of high-tension current, measured 
at the terminals of the power station. The average power consumed per 
train - kilometer thus amounted to 6,427 kw.-hours (10,348 kw.-hours per 
train-mile) at the power station ; the corresponding ameunt, as measured 
at the sub.stations was about 4,500 kw.-hours (7,242 kw.-hours per train- 
mile). Thus the general efficiency of the transmission and transforma- 
tion of energy from the switchboard of the power station to the terminals 
of the sub-stations is 70 per cent. The corresponding average consump- 
tions of power per tonne-kilometre of train were about 64 and 45 watt- 
hours (93 and 66 watt-hours per ton-mile of train) respectively. The 
net cost per kilowatt-hour of direct current supplied by the sub-stations 
amounted for the same year to 0:12 fr., interest on capital and sinking 
fund for the installation not included, but including the maintenance of 
the high-tention conductors. The cost is made up as follows :— 


Net Cost TEN KILOWATT-HOUR AT STATION, MAINTENANCE OF HIGH-VOLTAGE 
| CABLES INCLUDED. 


Staf oe up aeren жаке eint 8 .. fr. 001426 
;; lvi m-; k eder се DE . 0:03720 
Lubrication, water, maintenance, repairs ........... . 0:00372 
General expenses ........... Ade aie sare arts ea wee ees 000682 
S eee ee VES fr.0:06200 

Net Cost PER KILOWATT-HOUR AT TERMINALS oF SUB-STATIONS. . 
Energy, 0°06200--0-7=............................ fr.0-0886 
Staff 2 62 „ „ „„ ве оого „ о "оо ое э 99 % „ „„ ob о о эе „6 е е э о ө 0:0133 
Lubrication and miscellaneous................. ... . 0:0013 
General expenses 1. .. 0:0168 
Total i22 cus F . fr. 01200 


The fuel burnt at the station is Dourges pit coal, mixed with 25 per 
cent. of best coal and 12 per cent. of cinders, cost about 20 fr. per tonne, 
delivered at station. The mean consumption is about 1:700 kg. (3:748 lb.) 
per kilowatt-hour of output at the power station. The cost of traction 
per train-kilometre (per train-mile) is as follows :— 


Train staff and drivers eRe STE ee A fr.0-105 
Electric energy ............ C 5 0:540 
Lubrication and miscellaneous ...................... 0:019 
Maintenance and repairs of locomotives and motor cars.. 0:162 
Maintenance and repaire of working conductors* ...... 0:078 

TOUL oves VER cet gae RU fr.0:904 


— — — — 


This amounts ол the average to 700ffr. per year, and per kilometre of 
working conductor, 


The staff at the station and sub-stations include 66 employés (12 of 
whom attend to the management, the book-keeping, the store room, the 
handling, the watch service, &c.; 17 engineers and greasers, six elec- 
tricians, 12 stokers, 14 men attending to the maintenance and five acting 
as reserve) The locomotive and motor-car crews each consist of one 
driver, whose pay averages 2,200 fr. per annum, premiums included. The 
ordinary maintenance of the electric rolling stock is attended to at the 
Champ-de-Mars depot. Main repairs are carried out at the general shops 
of the company. The average annual mileage is 31,000 km. (19,260 miles) 
per locomotive, and 52,000 km. (32,310 miles) per motor car, including 
switching operations when running empty. 


Paris Metropolitan Railway.—Some interesting statistics of this line 
are given. The cost of the electric equipment for the 24 km. (14:9 miles) 
of line now in operation amounted at the end of 1902 to about 
25,500,000 fr.— namely, 1,084,000 fr. for the electric equipment of the 
track, 12,029,000 fr. for the Bercy power station, 2,529,000 fr. for the four 
sub-stations, 1,380,000 fr. for the cables and conductors (high and low 
tension) and 8,476,000 fr. for the rolling stcck. During 1903 the length 
open to traffic was 17335 km. (10772 miles) up to January 30th, 
22-012 km. (14:237 miles) from January 81st to April Ist, 24:077 km. 
(14:961 miles) from April 2nd to November 4tb, and 24:818 km. (15-421 
miles) after that date; the total car-mileage during this year was 
29,049,560 car-km.(18,050,886 car-miles). The motor cars each run per year 
about 35,000 km. (21,750 miles) on the average. The power required for 
traction for the 29,049,560 car-km. (18,050,886 car-miles) mentioned above 
amounted to 24,098,308 kw.-hours of direct current, or about 860 watt- 
hours per car-kilometre (1,384 watt-hours per car-mile) on the average, 
the car weighing 12 to 13 tonnes. In addition to this, 2,863,778 kw.-hours 
were required for lighting the stations and the tunnel and 98,183 kw.-hours 
for various accessory operations, making altogether 27,960,269 hw.-hours 
of direct current. Of this amount, 4,579,978 kw.-hours were generated 
as direct current at Bercy power station. The rest was obtained by 
the transformation of 26,512,699 kw.-hours of three-phase high-voltage 
current; of which 12,731,863 kw.-hours were supplied by Bercy power 
station, 7,083,885 kw.-hours by Le Triphasé of Апвіёгев, and 6,696,951 
kw.-hours by the Moulineaux power station. The mean efliciency of the 
transformation of the three-phase current into direct current was thus 
88per cent. The corresponding consumption of fuel at Bercy power station 
per kilowatt-hour amounted, on the average, to 1:339 kg. (2°9521b.), of a 
mixture of pit coal and washed smalls, costing 29:40 fr. per metric ton. 
The average cost of operation amounted in 1908 to 26:08 centimes per car- 
kilometre, made up as follows :— 


Electric power ........ 177 оне ор . cts.7°67 
Cost of transmission — — 0.97 
. Maintenance of rolling вфосК.......................... 3°74 
Train /// y me WAS coeds aus — 3:32 
Working staff .......................... . es. 847 
Maintenance of tracks, stations and roadbed, signals, tele- 
phone, electric conductors................... sess LET 
General expenses.......... %% ЕНЕЛЕР ees. 001 
Total... rn aras is .. . . Cts,26°08 


The total expenses were 7,577, 060-82 fr., and the total receipts, for 
transport, 17, 290, 83935 fr., and the number of passengers carried was 
100, 107, 631. 

The two Papers, by Signor Tremontani and M. F. Paul-Dubois, 
were discussed together. 

Mr. J. A. F. ASPINALL (Lancashire & Yorkshire Railway) gave some 
details on the electric line from Liverpool to Southport. Electric traction 
was not adopted on this line for the sake of economy, but to increase the 
receipts. Since the 12 months during which the line has been operated 
electrically the results were most satisfactory as to increase in traffic, but 
the operation was more expensive than with steam. The cost of coal per 
ton-mile especially was greater ; the running expenses, however, were less, 
because of the greater mileage run by the crews. Mr, Aspinall stated that 
the train staff of express trains (made up of four and sometimes five 
cars) consists of a motorman and a conductor; that of local trains con- 
sists of a motorman and two conductors. The service is complicated 
owing to the fact that it has three classes and considerable baggage 
to transport. The run from Liverpool to Southport takes 37 minutes, 
including 14 stops of 15seconds each; passengers open and close the 
doors themselves; the boarding and leaving is done very rapidly owing 
to the special arrangement of the entrance and exit doors. One of 
the reasons for introducing electric traction on the line was the necessity 
of decreasing the crowding of the Liverpool terminus during the busy 
hours ; the handling of an in-bound steam train and its re-despatching 
required four distinct switching operations and eight signal operations, 
while for an electric train two switching and four signal operations were 
sufficient. It had, therefore, just doubled their terminal capacity. Further, 
as their terminal facilities for handling traffic on four tracks had increased, 
they were enabled to do all their passenger work on two tracks, leaving 
the other two for freight. Since electrification, however, the traftic had 
increased so much that they were preparing all four tracks for using elec- 
tricity. The cost of the electric installations on the Liverpool and South- 
port line was as high as £20,000 per mile, or about 34 times the installation 
of a steam locomotive service. If the interest and sinking fund charges 
of this sum were added to the cost of operation, it was not surprising that 
electric traction costs more than steam. Mr. Aspinall added that the 
weight of electric equipment of the trains on the Liverpool-Southport line 
was not leas than the weight of corresponding locomotives, and that the 
same would hold true for trains on main lines. 

M. T. H. LAURENT, of the Paris-Orleans Railway, stated that he was 
in full accord with the conclusions of М. Paul-Dubois’ report as to the 
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fact that electric traction at the present state offered a successful solution 
of problems presenting themselves in some particular cases. The Orleans 
Company had used electric traction in one of these particular cases. This 
was in the sase of a line through a tunnel into Paris—that was, a 
suburban traffic line. This line gave full satisfaction to the company. 
He was struck by the fact that if the high-speed experiments made in 
Germany were of the highest interest from the technical point of view, 
the results from them showed that the use of very high speeds on rail- 
roads would cause enormous expense. It required, in fact, a special 
track constructicn to permit speeds of 200 km. per hour ; moreover, under 
this speed new questions of braking and signalling arose. It therefore 
appeared that entirely new and specialised tracks would have to be built 
for high-speed trains. On the other hand, one was struck by the enor- 
mous increase in the consumption of energy required for high speed ; 
thus, not less than 1,840 n.r. were required to maintain a speed of 200 km. 
per hour on a level stretch, for a single motor car weighing 30 tons and 
containing 50 seats. The cost of this coneumption was enormous if it was 
remembered that in the high-speed trainsof the Orleans Company 1,200 n.r. 
to 1,300 н.р. engines were sufficient to pull trains containing about 400 first- 
class passengers at a speed of 100 km. to 120km. perhour. The question 
might then be asked whether, after the technical problem had been solved, 
the economic problem could also be considered as admitting of solution. 
Was it possible to conceive that the desire to establish a train service with 
very high speed would some day justify the enormous expenses of instal- 
lation required for this purpose? In some publications mention had been 
made of the intention to establish such a line between Brussels and Antwerp 
and between Liverpool and Manchester. M. Laurent asked whether this 
was so, and whether the question was studied from the economic point of 
view, including intereet on capital. He would be pleased if some of the 
members present would inform him on this subject. 

M. GERARD replied, as to the projected electric line between Brussels 
and Antwerp. the length of which is 44 km., that there was no intention 
to obtain on this line very high speeds; the object was rather to create 
an interurban service with very frequent trains and with low fares. 

Dr. SCHULZ stated that, as far as Germany is concerned, the ques- 
tion is being discussed of establishing high-speed electric lines between 
Berlin and Hamburg. He agreed with M. Laurent in thinking that an 
enterprise of this kind would be very costly, as it would require a com. 
pletely new line because of the dangers which would result from the dif- 
ference in speeds of trains running on the same track; it would also be 
neceseary to suppress all grade crossings. But a proof, however, that 
projects of this kind are practical is that two great German electrical 
construction companies are after the concession of the Berlin and Ham- 
burg line. The distance between these two cities, which is 286 km., and 
which is at the present time run in three and a half houra, will be covered 
in an hour and a half. It is probable that considerable increase in traffic 
will result. Dr. Schulz stated, however, that he could not at the preeent 
moment furnish precise information on the financial question, and he 
asked whether the establishing of a line of this kind between Washington, 
Baltimore, Philadelphia and New York would not be profitable. 

Mr. A. WILSON (North-Eastern Railway, England) gave some informa- 
tion on the use of electric traction on the suburban lines of that company 
near Newcastle-on-Tyne, He also furnished some data on the cost of 
operation of these lines, stating, however, that there was considerable 
difficulty in making a satisfactory comparison with steam traction. Elec- 
tricity permits a better utilisation of the existing lines, and experience 
shows that the improved service which follows generally leads to increased 


receipts. The cost of electric traction for the month of February, 1905, 

was as follows :— 
Mileage of trainss ARV ER adn 92,541 
Mileage of cars ——— — nm 254,988 
Average number of oars per train .............. e 2:75 
Total energy consumed (kilowatt-hours) ........ . . . . 647,140 
Energy consumed per train- mile (kilowatt-hours) .... 6:993 

Energy consumed per car-mile (kilowatt-hours) ...... 2-538 

Average cost of power per car-mile (penoe).......... 1:601 
Engineer’s pay per car-mile (pence) ..... Void dud T 0:297 
Conductor’s pay per car-mile (pence) ......... m 0:217 
Total cost of traction per car-mile (pence) ...... ais 2:115 
Total cost of traction per train-mile (pence) ....... ‘ 5˙7 


M. GERARD (Belgian State Railway) considered the question of the 
mechanical connection between the motor and the axle, and expressed 
the opinion that motors without gearing are better than geared motors 
where few stops are made. He finally inquired whether any of the 
members could furnish information as to the utility of protecting the 
third-rail, either at parts of stations accessible to passengers or at places 
where railway employés have to walk the tracks or over the entire length 
of lines operated by electric traction. 

M. TH. LAURENT (Paris-Orleans Railway) replied that on the Orleans 
Railway the third-rail is protected for its whole length only within the 
city limits of Paris, on account of the tunnels. Outside the city the pro- 
tection of the third-rail is limited to stations, not only at places accessible 
to passengers, but also at places where employés may pass. It was his 
opinion, however, that the precautions taken were somewhat exaggerated ; 
no serious accident due to the third-rail has occurred since the line 
was opened to traflic. 

Mr, W. D. YOUNG (Baltimore & Ohio Railroad) said he did not be ieve 
that the third-rail was as dangerous as people said. Ten years ago there 
was installed in Baltimore, to avoid the third-rail, a system of over- 
head wiring, which proved very expensive and gave a great deal of 
trouble, particularly in the tunnels, which extend over half the length of 
the line; the corrosion caused by the sulphurous smoke and vapours from 
the locomotives finally made it necessary to renew this line throughout. 


As all the changes and repairs had to be made without interrupting the 1 


service, and working with live wires, the expense was very great. Con- 
sequently, his oompany decided three years ago to apar this overhead 
wiring with a third-rail. This third-rail is protected between stations by 
guard boards ; at stations the third-rail is entirely enclosed, except at the 
top, where a slot is left for the contact shoe. As an additional measure 
of safety, a system of automatic switches has been installed at the stations 
and at points where the workmen most frequently cross the tracks, but 
this system works irregularly, and therefore is not very reliable. Last 
year the line was extended across the North Baltimore station, where, 
passing this station, the third-rail has merely been omitted for a distance 
of 700 ft., over which the trains are carried by momentum, In a new 
station all danger could be avoided by using elevated platforms. In reply 
to a question put by M. Laurent, Mr Young explained the means employed 
in America to prevent trouble from sleet on the third-rail. The Manhattan 
Elevated Railway Co. uses for this purpose, and apparently with success, 
scrapers held against the rail by compressed air. Mr. Young prefers 
using a solution of chloride of lime, regulating the density to the tempera- 
ture. This method is very cheap and entirely efficient. Finally, Mr. 
Young pointed out the importance of the different railroad companies 
&rriving at & definite agreement on the question of the location of the 
third.rail. On the Baltimore & Ohio Railroad the horizontal distance 
between the axis of the third.rail and the axis of the track rail nearest to 
it is 35 in.; the height of the third-rail above the track rail is 34 in. This 
height is almost the same everywhere, but the horizontal distanoe varies 
greatly with the different companies, and it would be very desirable to 
make these dimensions uniform. 

Herr von LEBER (Austrian Government) agreed with M. Laurent that 
protection of the third-rail is ureful at stations only. He preferred the 
complete protection used on the Orleans Railroad to that afforded by two 
side planks, which do not prevent & person placing his foot on the con- 
ducting rail, and which also make the removal of snow more difficult. The 
method of passing by momentum the distances between the ends of the 
third-rails did not appear to him entirely desirable. He finally stated 
that experiments had been made in Vienna to compare the relative desir. 
ability of geared and gearless motors; he preferred the latter. 

M. F. PAUL-DUBOIS desired to supplement the information given by 
him in his report on the subject of electric traction on the line Paris to 
Juvisy. Since the extension of electric traction to suburban traffic, the 
annual kilometric run of electric trains has increase d from 225,000 km. to 
more than 500,000 km., and the cost of the traction per train-kilometre 
has derer sed to about 60 centimes. 

The President put to thc vote the following conclusions, which 
were adopted :— 

CONCLUSIONS. 
The section recognises that electric traction should Ъз considered at 
resent as an important auxiliary of steam traction, being capable of 
handling certain portions of railway traffic with advantage and economy. 

It is impossible in a general ео: to point out the exact service to 
which electricity can be most readily applied, the application being essen. 
tially a question of local conditions, each particular case requiring special 
study. In tbis study there must be taken into account the expense of 
electrification and the following points: First, condition of service —that 
is, the frequency and weight of trains ; second, the physical conditions of 
the line, such as length, profile and plan. In comparing the expenses of 
operation by eleotricity and by steam, the interest and depreciation on the 
electrical installation must be considered. 

The increase in revenue which the improvements in service will депе. 
rally produce should also be given consideration. An important point 
in the use of electricity is the increase in the present station facilities 
resulting from the reduced number of movements in the stations by the 
use of electric traction. 

From the information farnished to the Congrees it would seem that 
with the third-rail, as now used, security can be assured under favourable 
conditions without it being necessary to cover or protect the third.rail for 
its entire length. 

The Congress has heard with much interest the results experienced 
with high-speed electric traction between Marienfelde and Zossen, and also 
of the tests and first application for traction purposes of tte alternating. 
monophase motors in several countries. 

Finally, the Congress recommends that on account of their future use. 
fulness, exact data on the cost of electric traction be obtained. 


— 


TEST OF А 300 KW. CURTIS STEAM TURBINE. 


In December, 1904, the Oshkosh Gas Light Co., of Oshkosh, 
Wis., installed a Curtis steam turbine and recently has had a 
thorough test of the outfit made by Messrs. H. M. Byllesby & Co., 
consulting engineers, the details of the test being in charge of Mr. 
Otto E. Osthoff, of the engineering staff of this company. The 
generator is a three-phase, 60-cycle, 2,300-volt machine. The 
turbine exhausts into a Worthington surface condenser having 
2,000 sq. ft. of cooling surface. The step bearing is the latest water- 
cooled type, water being furnished by two Worthington double- 
acting pumps at a pressure of approximately 800 lb. per square inch. 
These pumps are connected in multiple with a water accumulator, 
which furnishes water to the step in case the pumps give out. The 
top oil bearing is furnished with oil by a gravity system. 

The test was very thorough, including an analvsis of the coal and 
determination of the quality of steam by means of a calorimeter. 
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All water and coal were weighed on platform scales that had been 
calibrated. All the electrical instruments were calibrated in the: 
Chicago Laboratory of the General Electric Co., and the steam: 
gauges were tested with a Crosby dead weight tester. The non-: 
inductive loads were obtained artificially by the immersion of three 
sheets of metal in a river which runs by the power house. By, 
means of a rope and pulley each sheet could be readily manipulated 
so as to keep the load at a certain point. 

A run designated as the commercial run, condensing, was con- 
ducted over 12 hours, during which nothing was operated in the 
station except the steam turbine unit; the load was varied from a 
minimum of 144kw. to a maximum of 352kw., averaging an hour 
for each of the several stages. The average of the power-factor 


Lbs. of Steam. 


Kilowatts. 
Fio. 1.— STEAM CoNSUMI'TION PER KILOWATT-HouR. 2 LnS. ABSOLUTE. 
150 LB. Dry Steam. ALL Corrections APPLIED. 


during the run was 77.7 per cent., the minimum power. factor being 
62:4 per cent. and the maximum power-factor 86:8 per cent. 
Soveral runs of four hours each were made under non-inductive 
loads. Finally acommercial run was made, non-condensing, extend. 
ing over a period of three hours. 

The commercial runs were made under the station load, and com- 
prised all auxiliaries, including boiler feed pump. After applying 
all corrections, the data of the tests are as follows : Commercial run 
condensing, average real kilowatt, 262: ; 23:89 lb. of steam per kilo- | 
watt-hour. Commercial run, non-condensing, average real kilo 
watt, 226°5; 58 Ib. of steam per kilowatt-hour. Half load, 250 kw. 


4 


8 


Kilowatts. 


400 


Kilowatt. 


2:0 


In. Vacuum. 


A] Steam F NIS ^ 
ANS MJ 
- 


па a a 


6.30 


Lbs. Gauge Pressure. 


10.80 - 
Р.М. 


8.80 


Fro, 2.— CURVES or COMMERCIAL Test. 


non-inductive run; 24:29 lb. of steam per kilowatt-hour. Full load, 
499 kw., non-inductive run; 20°54 lb. of steam per kilowatt-hour. 
Overload 22 per cent., 611 kw., non-inductive run ; 20°19 Ib. of steam 
per kilowatt-hour. The coal consumption during the commercial 
run, condensing, was 5°43 lb. per kilowatt-hour, the evaporation per 
pound of coal being 6:23 Ib. of water. On the commercial condensing 
run the total steam consumption, including all auxiliaries and 
boiler feed pump, was 81°7 Ib. per kilowatt-hour after applying the 
necessary corrections. 


American Institute of Electrical Engineers.-—At the annual 
meeting of the American Institute of Electrical Engineers in 
New York on May 16th, the election of Dr. Schuyler Skaats 
Wheeler as President was announced. On May Ist the 
membership was 3,460. 


shown as T in Fig. 1, serves for makin 
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MEASURING THE ANGULAR YELOCITY OF: 
ENGINES,* 


BY PROF. F. W. SPRINGER. 


The following method will be found superior, in many respects, 
to the well-known tuning-fork method for measuring the variations 


in speed during the different parts of a revolution or cycle of an 


The method affords an exact determination of the distance 
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Fic. 1.—81рЕ AD Exp Views or MaaNETIC-MoronR AND MouNTINGS, 


On the motor shaft should be fitted a small pulley, indicated as P, 
to which is joined a wiping bristle, B, for the purpose of marking off 
the distances travelled by the periphery of the flywheel during one 
revolution of the motor. The motor should be mounted on a slider, 


substantially as illustrated, with its edges parallel to the face of the 


in the guides. A tracer of wire, 
g a line, L,, on the chalked 


surface of the pulley when it revolves. This line is of assistance in 


pulley and arranged to move freely 


forming а more or less regular spiral upon which the distances cor- 


responding to the angular velocities are marked off by the wiper on 
the shaft of the motor. 


ico 76 
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. ONE REYOLUTION- 


SPEED th PER CENT 


XPLOSION| CAHAUST SUCTION EXPLOSION 


ONE REVOLUTION. 


te wer ——— ONE OTTO CYCLE. 


Еа. 2. SEED CURVE or Gas ENGINES, 


After the face of the pulley of the engine has been thoroughly 
rubbed with chalk and the auxiliary apparatus has been placed as 
indicated in the drawing, the armature of the motor should be con- 
nected to a source of current of such a nature that it will make one 
mark on the face of the pulley for every біп. or Sin. of periphery of 
the flywheel of the engine. When the conditions are proper for а 
record, and the motor is running steadily at the desired speed, the 
slider S should be moved by hand at such a rate as to obt zin as 
many spiral lines as possible across the face of the pulley without 
confusing the cross marks M made for each revolution of the 
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motor. The combinations of the spiral line and the cross marks 
form the record of the speed variations of the engine. 

When the engine is stationary, a zero point with reference to the 
position of the flywheel may be found by setting the crank accu- 
rately on the dead centre and moving the slider so that the wire B 
will make a mark, D, across the face of the pulley. The distances 
between the consecutive intersections on the spiral line may con- 
veniently be plotted as ordinates on cross-section paper, with 
absciss:e corresponding to the number of spaces on the spiral line. 
The ordinates evidently correspond to the different velocities of the 
flywheel at different times, and from these ordinates may be 
calculated the percentage variation in speed. 

Messrs. Ryan and Kochendorfer, senior electrical engineers at the 
University of Minnesota, have recontly applied the above method 
in tests on a number of gas engines especially constructed for driving 
dynainos. The curve shown in Fig. 2 was taken by them during a 
test on a directly-connected unit, consisting of a four-cycle single- 
cylinder gas engine and a 125-volt direct-current generator. 


THE “ RATQUA” RAIL ANCHOR. 


A new rail anchor, intended for use as intermediate anchor on 
tramways where sole plates are used at joints and where welded 
joints are adopted is illustrated below. It is placed upon the market 

у the Ratqua ” Rail Anchors, 4, Victoria terrace, Edinburgh, and 
is manufactured by Messrs. Hurst, Nelson & Co., of Motherwell. It has 
been found that four anchors to every 45 ft. length of rail will suflice 
to prevent pumping," one being placed at a distance of 2 ft. 6 in. 
from each end of the rail (these act on the sole plate, and procure a 
solid joint) and the other two at a distance of 13 ft. 4 in. apart. Where 
the joints are welded, however, it is suggested that five anchors be 
used for the same length of rail, one on either side of the welded joint, 
and as close to it as possible, and the three others spaced equally 
between them. Two patterns of anchors are made, one of which is 
shown below. It consists of a foundation plate in the form of an 
H. iron, the top flange of which is turned up and over at one end to 
make a forked grip on the bottom flange of the girder rail, while 
it is slotted at the other end to take the fork of tlie“ locking plate.“ 
The latter is hooked into the slot and bolted in the manner shown 
in the illustration to the web of the rail. The tighter this “locking 
plate is bolted up, the tighter the grip of the anchor on the rail. 
The second pattern is very similar, but has two ‘locking plates," 
which engage with slots at both sides. This type, it appears, is 
favoured by some engineers on account of the extra stiffness it 
gives to the web of the rail. It is claimed that a rail сап be taken 
out and replaced by simply removing the 
“locking пава" without disturbing the 
H-iron plates. It will be noted that the 
bolts are accessible, and that there are no 
rivets or wedges to cut away or drive out. 
This second pattern is especially recom- 
mended by the makers for use on an 
existing track which has been laid without 
anchors and is showing signs of “pumping.” 
Anchors are made for all sizes, the stock 
size being for British Standard section with 
Tin. flange. The H-iron foundation plates 
to these anchors are 1 ft. long by 5in. deep 
by 4} in. wide, and the average weight of 


cach, complete with “ locking plate," is for pattern No. 1, 24 Ib., and. 


for No. 2, 28 lb. We understand that anchors of this kind have 
been used with satisfaction for many months by а Scottish Cor- 
poration for their tramwny system, and that another tramway 
authority is giving the anchors a trial. ` 


CORRESPONDENCE 


— — 
METERS, WATTMETERS, WATT-HOUR METERS AND 
INSTRUMENTS. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sin: In an Editorial Note in this week's Eleefrici«n you pro- 
test against the term “integrating wattmeter " as applied to 
watt-hour meters, and you suggest the word “ meter " as being 
more appropriate. As regards the latter suggestion it should 
he noted that there appears to be a growing tendency to allude 
to all the measuring instruments on a switchboard as the 
‘‘meters,” and it would certainly seem legitimate to describe 
voltmeters, wattmeters, &c., collectively as meters.“ This is 
all the more allowable as the American custom of making the 
word “instrument” include circuit breakers and such like 


apparatus, appears to be gaining ground in this country, and 
there is certainly something to be said for the practice. 

Even worse than the “integrating wattmeter " is the enormity 
Which several well-known consulting engineers still commit in 
their specifications—namely, the use of the term “ recording 
wattmeter” or even “ wattmeter" to denote watt-hour meter. 
It always seems to me that the term “recording " should be 
reserved exclusively for instruments which record by means of 
a line traced upon a paper chart, or by some similar device. 

While on the subject of terminology, there is another expres- 
sion to which I should like to draw attention— that is, the 
term “direct reading." My opinion is that an instrument is 
direct reading so long as the result of a measurement can be 
read off a MEE direct and without calculation, irrespective of 
the question of how the measurement is obtained—that is, 
whether a zero method or a deflectional method is in use. Thus 
a photometer can be made direct reading, as can also a slide- 
wire Wheatstone bridge, whereas the Post Office-pattern bridge 
cannot. 

It is always difficult in an industry making such rapid strides 
as does the electrical, to prevent loose and inaccurate expres- 
sions coming into use, but any diminution in their number is 
most welcome. In this connection it 1s gratifying to note that 
such monstrosities as ‘“soft-iron instruments," "gravity type" 
or “electromagnetic pattern," against which Mr. Punga and 
the writer inveighed in their Institution Paper last year, are 
rapidly falling into disuse, and are being superseded by the 
term then suggested namely, moving-iron instruments."— 
Yours, &c., KENELM EDGCUMBE, 

London, S.W., June б. 


COMMUTATION IN A FOUR-POLE MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: With reference to Mr. Catterson-Smith's curves, Fig. 5 
in his Paper on Commutation before the Birmingham Local 
Section of the Institution of Electrical Engineers (The Elve- 
(rician, April 21st, p. 11), and also the letter of Dr. Pohl re 
short-circuit currents (1% Electrician, May 12th, p. 143), I 
should like to draw attention to a further important cause of 
increased losses which would be the distortion of the magnetic 
distribution curve per se affecting the eddy-current losses in 
the armature teeth. The matter of distortion was discussed 
in an article ou “Iron Loss," published in The Electrician, 
Vol. LL, p. 1019. Such curves as Fig. 5 would appear to the 
writer as an excellent corroboration of the theory outlined 
therein. — Yours, &e., A, PRESS. 

7, Bank-street, New York, May 22. 


PARLIAMENTARY INTELLIGENCE. 


ADMINISTRATIVE COUNTY OF LONDON AND 


DISTRICT ELECTRIC POWER BILL. 


In the House of Lords on Tuesday, Lord ONSLOW moved the third 
reading of the Administrative County of London and District Electric 
Power Bill. 

Lord KINNAIRD asked for a postponement for a few days in order 
that the House might be in possession of the full facts concerning the pro- 
visions of this bill, The bill, he believed, entailed a reversal of the whole 
policy of Parliament in the matter of electric supply in London.  Parlia- 
ment had decided in the past that London should be divided into districts 
for the purposes of electric supply and that the undertakers should be 
under statutory obligations to supply any consumer for any purpose, and 
that the undertakings should be purchasable by the loca) authorities on 
terms which seemed rather onerous on the companies. Until within the 
last three years the main demand had been for lighting purposes, but a 
demand for power had now sprung up, and the present undertakers were 
fully alive to the importance of a cheap supply of electricity for power 
purposes. If they were given the same facilities as this new company 
asked for, they would be able to supply on the same terms. The new 
company asked to be relieved of all the conditions now binding upon the 
existing companies, but to relax these conditions in favour of the new 
company and to authorise competition with the present companies would 
not be treatment which investors might fairly expect from Parliament. 

The Earl of ONSLOW said he did not see what object was to be attained 
by the postponement asked for. The bill was a diflicult and complicated 
one, but it had been urder the consideration of a committee and their 
ordships’ House for a period extending over six weeks. It would be 
unfortunate if anything were to be done in that House which would pre- 
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vent the bill being considered in the other House in time for it to be 
passed or rejected during the present session. The reason why the third 
reading had been put down that evening was in order that the bill might 
have full consideration in the other House. He regretted that he could 
not accede to the request for postponement. 

Lord AVEBURY said there was a strong feeling outside that the bill 
was a very unfair one, but he believed that the facts were not as stated by 
Lord Kinnaird. He hoped Lord Camperdown would say a few words on 
the matter. 

Lord CAMPERDOWN said he believed that Lord Kinnaird's complaint 
referred mainly to the existing lighting »ompanies being liable to purchase. 
But their case was met by a special clause in the bill, and although he 
could not discuss the matter in detail then, he would be very pleased to 
do so with Lord Kinnaird privately. The Select Committee which con- 
sidered the bill paid very careful attention to the case of the companies, 
and had called the attention of the promoters to the fact that, without 
some protection, very great hardship would be put upon the existing com- 
panies. He hoped the House would consider that, after what he had 
said, the case for the companies had been fully met. 

Lord KINNAIRD said it had been his intention originally to move the 
rejection of the bill, but he did not think that course would have been 
respectful to the strong Committee which considered it. The companies, 
however, were not quite satisfied with the clause which the Committee 
seemed to think protected them. After what bad been said, however, he 
would not take up the time of the House further. He had no doubt that 
in another place the interests of the companies would be looked after and 
an amendment inserted in the bill which would adequately protect them. 

The bill was then read a third time. 


THE TELEPHONE AGREEMENT. 


The Committee which is considering the agreement һе тееп the Post- 
master-General and the National Telephone Co. sat again on Tuesday. 
We reported the two previous sittings in our last issue. 

Mr. BABINGTON SMITH gave further evidence. 

In answer to Mr. J. W. BENN, Witness said he saw no inconsistency 
between the policy laid down by the Committee of 1898 and that 
embodied in the present agreement. In fact, the agreement was in 
accordance with the recommendations of the Committee of 1898. 
He agreed, however, that the general trend of the recommenda- 
tions of the Committee of 1898 was that there should be effec- 
tive competition with the company as a temporary measure. This 
had been effected, and was now no longer necessary. For the State to 
have erected an independent system throughout the country would have 
been obviously a wasteful proceeding in view of the fact that the ultimate 
purchase of the company was contemplated by the committee in 1898. It 
was true that many remarks were then made as to the obsolete character 
of the company's plant, but such great developments had taken place 
eince that none of these remarks were applicable at the present time. He 
was unable to say whether the late Mr. Hanbury would have expressed ap- 
proval of such an agreement, as the question had not been raised at the time. 
On the question of rates he did not think anyone could give a service in 
London for £12. Personally, he would wish to see the flat rate abolished. 
90 per cent. of the Post Office subscribers wereron the message-rate 
system. As to а reconsideration of rates, this was promised in 1902 at 
the end of three years, and, as a matter of fact, a Committee had been 
appointed for this purpose. No actual consideration had Been commenced 
owing to the sittings of this Committee. It was a fact that with the in- 
crease of subscribers the cost increased, and with this end in view, the 
rates had been fixed to meet an increase of business. 

Mr. J. GAVEY, engineer-in.chief to the General Post Office, said he 
had advised the Postmaster-General on the technical questions arising 
out of the agreement now under discussion. He had been responsible for 
the London telephone system of the Post Office and also for the valuation 
of the National Telephone Co.'s trunk wire system when it was acquired by 
the Government іп 1896. If the Government were to authorise the Post 
Office to instal a competitive system with the National Co. all over the 
country, it was his opinion tbat it would occupy seven years to construct 
a plant equivalent to that of the National Telephone Co. to-day ; and with 
an allowance for the additional pl&nt which the company would possess 
at the end of 1911, with a normal amount of spare plant. If 
the Postmaster-General contemplated the erection of a new system, he 
considered that the preliminary survey throughout the country ought to 
have been put in hand 12 months ago when the first negotiations with the 
National Telephone Co. took place. The amount of work which would 
be entailed by the erection of such & system was well illustrated by what 
took place in London. In the first place it would be necessary to form a 
definite estimate of the percentage of residents in each street who would 
be likely to want a telephone service in order to get at the approximate 
capacity of the ducts required. The next step would be to consider 
the most suitable sites for the exchanges. In most large towns there 
would be very little space available, and with very few exceptions all 
the Post Office buildings were fully occupied with ihe ordinary Post 
Office business. There was also the question of wayleaves to be 
gone into. In London four years were occupied in getting the first 
seven exchanges into operation. In order to show the magnitude of 
the work he stated that at the central exchange in London ducta were laid 
for 60,000 pairs of wires, and 18,000 pairs were drawn in before a single 
subscriber had been obtained. The accommodation in London now was 
for 80,000 telephones, and a new City exchange was being built, and would 
be ready in August this year with a capacity of 18,000 subscribers’ lines, 
with 22,500 telephoncs attached thereto. The total capacity of the Post 
Office London system now was 80,000. If the Postmaster-General con- 
ешрак the erection of a competing system throughout the country he 

ould have to provide for the immediate requirements of 70,000 telephones 


in London and 245,000 telephones in the provinces. So far as the pro- 
vinces were concerned, however, this would merely mean the duplication 
of the company's existing plant. The establishment of competition in 
London had not duplicated the company's plant, as a large number of new 
subscribers had been brought on to the Post Office lines, and at the same 
time the company's business had increased. During the seven years 
that the plant of a new system would be under construction the capital 
would not be earning anything. The Postmaster-General would be com- 
pelled to spend about £2,250,000 per annum for five years and £2,000,000 
for one year, and the greater part of that would not be remunerative until 
1912. Taking the expenditure as £2,250,000 per year, interest at 3 per 
cent. would amount to £1,483,000 during the period of construction. The 
Postmaster-General could recoup himself to some extent by taking on 
gubscribers as the work proceeded, but it would be four or five years before 
any subscribers could be joined up, and the revenue from them would do 
very little more than pay the working expenses. With regard to wayleaves, 
the local authorities were becoming more and more sensitive as to the use 
of their roads, and repeatedly raised objections to what appeared to them 
an unnecessary duplication of underground or overhead work. At the 
present time the Postmaster-General was often asked to place his wires 
on the Telephone Co.'s poles, but to this there were many objections. If 
the agreement were sanctioned, the great duplication would be unneces- 
rary. From the point of view of efficiency and economy it was most 
desirable that local exchanges and tbe trunk lines should be in the 
same hands. There are many objections to a dual ownership. In the 
first place the local exchange and the trunk lines occupied separate 
buildings. Then, on the supposition that the local exchange was worked 
by the local authority, it was possible that the municipalities working 
them would have different conditions of signalling, switching and other 
details of working, and it would be necessary to make special arrangements 
to harmonise with the working of the trunk system. This meant addi- 
tional expense. If speaking took place over three different systems, as 
would be the case where the two local exchanges were in the hands of two 
local authorities, and the trunk lines were in the hands of the Postmaster- 
General, in the event of à breakdown it would be extremely difficult to 
ascertain where the defect lay, and upon whom the blame should fall. 
Each system might be in good working order for its own purposes, but 
when connected through to others it might be very inefficient. Another 
objection was that an elaborate system of accounts would have to be set 
up between the administration of the local exchanges and tbe adminis. 
tration of the trunk wires, which would be unnecessary were tlie whole to 
be in the same hands. He saw no difficulties in the way of a satisfactory 
valuation of the company's plant for the purpose of acquisition. The 
company had to give any information to the Postmaster-General as 
to the plant, and the Postmaster-General had a right to inspect the 
company’s works. It would, no doubt, be necessary to discuss pre- 
liminaries, but the valuation would probably proceed by way of the 
determination of principles and of prices for different pieces of plant, and 
the conclusion arrived at would be subsequently applied to the cost of the 
whole plant. It seemed unlikely to him that any arbitration would be 
called for to deal with any vast mass of details. With regard to obsolete 
plant, he did not think any great difficulty would arise here. The com- 
pany's plant had been steadily improved during many years. Metallic 
circuits had been substituted for single wires, underground work had 
replaced overhead work in many cases, and it was probable that the 
company would still further improve their plant during the remainder of 
their term. Since the arrangement with the Postmaster-General as to 
underground works in London, the Postmaster had constructed 41,000 
miles of wires for the company, 4,000 miles were now being laid, and 
1,400 miles of wires had been installed for placing subscribers of the Post 
Office into connection with those of the National Co. All these works 
were owned by the Postmaster-General, and the principle would be ex- 
tended until 1911. As to the sale of the plant of the company, that 
portion which had been constructed before the agreement the Post- 
master-General might object to altogether or submit the question to 
arbitration, or he might acquire it atan abatement in price on account of 
its age. If constructed since the present agreement, the Postmaster- 
General would not be bound to buy it at all if it were not in accordance 
with his specification. The point of difference between the London 
agreement and the present agreement was that the latter specified a 
{est of efficiency instead of specifying the plant. The standard of effi- 
ciency aimed at was the audibility between exchanges separated by 
specified distances with reference to a specified length of standard cable. 

he efficiency of the company’s service could be at any time measured by 
the use of test instruments and cables, and the Postmaster-General would 
be entitled to take any steps he might deem feasible to enforce the agree- 
ment if the tests were not complied with. At the same time the agree- 
ment allowed considerable latitude for economy on the part of the company. 

In answer to Mr. KEIR HARDIE, Mr. GAVEY said that the seven 
years which he had mentioned referred only to the provincial system 
and not to London. The system he had estimated for was 400,000 
lines fitted, and ducts for 200,000 more. ‘The Company had now 
200,000 lines, so that practically he had estimated for a system three 
times as large. He did not think it was within his province to express 
any opinion as to whether the view taken in the Post Office was that 
the agreement was bound to pass. He could eay, however, that no steps 
had been taken in anticipation of it being rejected. As to the ques- 
tion of improvement in plant, he said he did not anticipate any vital 
departure from the present methods during the next five or six years. 
The telephone system had been very much improved daring the last 10 
years, and although he would not like to suggest avy limit to the possible 
improvement, he believed that the plant, as now erected, would remain 
for very many years without material alteration. He agreed that if this 
agreement was not sanctioned the company would be in the position 
practically of being able to extort their own price from the Post Office or 
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else leave the country without any telephone service. The price paid to 
the National Telephone Co. for trunk lines in 1896 were £459,000 in round 
figures, and the to‘al capital expended to date upon these lines, including 
the purchase price, was roughly £2,500,000. He believed it would be to 
the general good if the Post Office were to purchase the municipal under- 
takings also in 1911. 

In answer to Mr. J. W. BENN, Witness said that his idea at present was 
to divide the company’s plant up into types, each of which would have a 
definite price, and in this manner to arrive at a final valuation of the 
whole system. In case any misapprehension might have arisen from Mr. 
Babington Smith’s answer that the cost of telephoning would go up with 
the increase of subscribers, he said he would like to point out that this re- 
ferred only to the increase in the number of subscribers in a given exchange 
area, and not over the whole country. He thought the future would 
settle the question as to how far the present rates could be reduced. His 
opinion was that economy of rates would be determined by the general 
introduction of the message rate system and not from an extension of the 
flat rate system. As to the life of telephone plant, this varied according 
to the type. 

On Wednesday Mr. W. E. L. GAINE, General Manager of the National 
Telephone Co., gave evidence. He said that the company operated in 
280 exchange areas, in which there were 1,139 exchanges, 326,017 tele- 
phone stations and 5,362 public call offices. At present the company 
was transmitting messages at the rate of 995,000,000 per annum over 
683,000 miles of wires, of which 439,300 miles were laid underground. 
With regard to the condition of the company's plant, he pointed out 
to the Committee that the average age of the plant was about four years, 
and the company had been the pioneers in all matters of improvement 
in recent years. The company recently had repeatedly called the 
attention of the Postmaster-General to the difficulty of dealing with 
the rapidly-increasing requirements of the telephone service, owing to 
the approach of the end of the company’s licence, and in consequence 
the present agreement had been arrived at, but he thought developments 
would have taken place more rapidly in the past had the company been 
under such conditions that they could have raised capital with greater 
freedom. He had a strong opinion with regard to the present agreement 
that it would be of great value to the public, and that the Postmaster- 
General had driven a very hard bargain. The company had not got as 
much as it ought, because the Post Office would acquire a good business 
by simply paying the price of the plant employed in it. It had been sug- 
gested that the company had been nursed by the Post Office, but he 
thought he could fairly say that every impediment had been put in 
the company’s way, and farther that no body was more responsible 
for retarding the development of the London telephone system than 
the London County Council. He agreed with the previous witnesses that 
the system of charging was a wrong one, and that the unlimited service 
rate ought to be abolished. The first suggestion the company had had of 
selling its business came from the Postmaster. General, and he was now of 
the opinion that it would be a misfortune if the agreement fell through, 
viewed from the general development of the telephone business. Un- 
doubtedly for a telephone business to be profitably and economically 
carried out, the administration should be in one hand. He anticipated 
great developments within the next few years in consequence of the 
agreement. So far as municipal competition was concerned, Glasgow 
was the only important town, and probably before long Glasgow would 
regret having entered the telephone busines. 

The committee adjourned. 


TRAMWAY COMPANIES AND MUNIOIPAU BODIBS. 


METROPOLITAN ELEC TRIO Tramways BILL. 


The Metropolitan Electric Tramways Bill came before the Unopposed 
Committee of the House of Commons on Monday. 

Mr. PRITT, parliamentary agent, said the bill was to give effect to an 
agreement arrived at between the Metropolitan Electric Tramways Co., 
the Middlesex County Council and the Edmonton Urban District Council 
with regard to the widening of the High-road, Edmonton, for the purpose 
of accommodating a double line of electric tramway which the promoters 
already had powers to lay down. Negotiations had been going on for a 
long period with the Edmonton Urban District Council with regard to this 
matter, and, in order to get over the difficulties, the bill, as originally 
introduced, contained a clause giving very wide powers as to entering into 
agreements. During the last few days, however, a definite agreement had 
been come to which was now scheduled to the bill. The effect of this 
was that the Middlesex County Council would provide about £60,000 for 
the purchase of land and the construction of the line, but only £11,000 
was to be spent upon equipment. The Metropolitan Electric Tramwaya 
Co. would pay interest at 44 per cent. on half the total sum, so that 
although the Middlesex County Council was providing all the money, it 
would only pay interest on one-half. 

Sir CHANDOS LEIGH, К.С. (Speaker's Counsel), pointed out that the 
bill really gave the Middlesex County Council power to spend money. How 
was it that the County Council had not introduced a bill itself to do this ? 

Mr. BRYNMOR JONES (Member of the Committee) said he was 
entirely against this method of procedure, and was not in favour of pass- 
ing the bill without very careful consideration. 

Mr. PRITT pointed out that the original bill only gave the parties 
power to enter into agreements, but a definite agreement had now been 
entered into, and it was this which the promoters asked to have ratified. 


business, and I suggest, Mr. Chairman, that the bill be postponed until 
the Local Government Board has had an opportunity of criticising the 
agreement. 

Mr. PRITT said that the bill was already late, and if any delay was 
now caused it might jeopardise the chance of the bill for this session. 

Sir CHANDOS LEIGH said that if the bill were postponed he would 
see that the Sessional Orders were dispensed with in order that it might 
proceed this session. 

The CHAIRMAN (Mr. Jeffreys) then announced that the bill would be 
postponed, with the object of allowing the promoters to place the agree- 
ment before the Local Government Board for them to make any com- 
ment upon. 


RAILWAY COMPANIES AND MOTOR OMNIBUSES. 


NonTH-EAsTERN RarLway BILL. 


In the House of Commons on Thursday last week a discussion took 
place upon the consideration of the North-Eastern Railway Bill with 
regard to the clause passed by the Select Committee which considered it 
(see The Electrician, May 26) giving the railway company power to rua 
motor omnibuses in connection with its railway traflic. 

Mr. PEMBERTON moved an amendment to the clause which would 
have the effect of preventing the railway company running omnibuses 
other than for the purpose of railway traffic in any city in which there 
was a system of electric tramways owned or worked by the local authority, 
except with the consent of such local authority. 

Mr. HENDERSON supported the amendment, and stated that his 
objection was to a railway company being allowed to run such omnibuses 
in urban districts. 

Col. BOWLES, Chairman of the Committee which granted the clause, 
said the matter had been very carefully considered, and his opinion was 
that if the amendment were carried the railway company would be deprived 
of the power of picking up and setting down passengers between its 
stations and its hotels. Hethought theopposition was more sentimental 
than real. 

After some further discussion, 

Mr. BONAR LAW, of the Board of Trade, said he considered it would 
be disastrous to carry the proposed amendment. Everyone understood 
why so much fuss was being made about this; the municipal drum was 
being beaten again. No suggestion was made here that the bill should go 
back to the Committee, as was the case with the Newcastle Tramways Bill 
last year, the principle bsing the same; and he thought he knew the 
reason, namely, that the Committee on the Newcastle Tramways Bill 
reaffirmed their original decision. He disagreed with the principle that 
municipal authorities engaged in a particular kind of trading should be 
allowed a monopoly, while, so long as the House permitted private enter- 

rise to engage in the same indusiry as public enterprise, they were 
ound to see that the competition took place on fair terms. For these 
reasons he sincerely trusted that the House would not pass the amend. 
ment. If the question as to whether the railway company was carrying 
out its objects under the clause in a fair manner were left to the Board of 
Trade, he would be ly satisfied. 
The House divided, and the amendment was lost by a majority of 17. 


NORTH EAST LONDON RAILWAY BILL. 


This bill was read a second time in the House of Commons last week. 
The following instruction to the Committee to consider the bill was 
approved on the motion of Dr. Shipman :—'' That it be an instruction to 
the Committee on the bill that it hear the parties on the petition against 
the bill deposited in the Private Bill Office of this House on Feb. 11 last 
by the promoters of the Hammersmith, City & North-East London Railway.” 


OTHER ELECTRICAL BILLS. 


In the House of Lords on Friday last the Great Northern, Piccadilly & 
Brompton Railway (No. 1) Bill was read a second time, and the Croydon 
Corporation Dill & third time. 

The Southend d Colchester Light Railways Bill, which has already 
passed the House of Lords, is proceeding unopposed in the House of 
Commons. 

The National Telephone Co. has lodged petitions to be heard against 
tramway Provisional Orders granted by the Board of Trade to the Gorton 
Urban District Couneil, Colchester Corporation, King's Norton and North. 
field Urban District Council and the National Electric Construction Co. in 
respect of Portobello and Musselburgh. | 

The Great Western Railway Co. has lodged petitions to be heard against 
the tramway Provisional Orders granted to the Leeds Corporation and the 
Pudsey Urban District Council. 

The South-Eastern & Chatham Railway and the Northfleet Gas Co. 
have petitioned against the extension of the Gravesend Corporation elec- 
tric supply undertaking into Northfleet. A Provisional Order has been 
ranted by the Board of Trade to the Gravesend Corporation iu respect 
of Northfleet. . 

The Dorset County Council has petitioned against the Wimborne and 
District Electric Lighting Order granted by the Board of Trade 

The Sheffield University Transfer Lill was before the Unopposed Com- 
mittee of the House of Commons on Thursday last week. The object of 
the bill, wbich has already passed the House of Lords, is to dissolve the 
University of Sheffield and to transfer all the property and liabilities of 


Sir CHANDOS LEIGH: Has the Local Government Board seen the : the University College of Sheffield to the University of Sheffield. Tho 


agreement ? 
Mr. PRITT: No. It was only arrived at within the last few days. 
Mr. BRYNMOR JONES: I do not think this is the right way to do 


bill was ordered to be reported for third reading. 
The Shropshire £: Worcestershire Electric Power Bill was ordered to be 
reported for third reading by the Unopposed Committee of the House of 
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Commons on Thursday last week. The object of the bill is to include 
the boroughs of Lichfield and Tamworth, the Urban Districts of Brown 
Hills and Cannock, and the Rural Districts of Lichfield, Cannock, Seisdon, 
Tamworth and Walsall, within their area of supply, and to change the 
name of the company to the Shropshire, Worcestershire and Staffordshire 
Electric Power Co. It is also proposed to pay interest out of capital 
during construction at the rate of 3 per cent. per annum. Transfers of 
undertakings of local authorities are proposed, but any purchase clause 
contained therein is to be inoperative. Certain amendments of the 
company’s Act of 1903 are also proposed. 

The Ulster С Connaught Light Railways Bill was passed by the 
Unopposed Committee of the House of Lords on Thursday last and 
ordered to be reported for third reading with certain amendments. The 
title of the bill has now been changed to that of the Newry, Keady & 
Tynan Light Railways Bill, and certain powers conferred upon the latter 
company in 1900 are taken over, including the purchase of the Bessbrook- 
Newry Co., which has been in operation for some years, The main amend- 
ment was in respect of the tolls to be charged for goods traffic, &c. 

The Newry, Keady & Tynan Light Railway Bill and the London 
County Council (General Powers) Bill were read & second time in the 
House of Commons on Tuesday. 

The Metropolitan Electric Supply (Acton) Bill and the South Wales 
Electrical Power Distribution Bill were read a third time and passed in 
the House of Lords on Monday. 

The Dublin United Tramways Bill was read a third time in the House 
of Commons on Monday. 

The Gosport & Fareham Tramways Bill, the Hastings Tramways Bill 
and the South Lancashire Tramways Bill were read a second time in the 
Hou:e of Commons on Wednesday. 


БАВЕ чл Ый ЭШ PEED DISET PTET 


LEGAL INTELLIGENCE. 


Guaranteeing an Electric Motor. 


In the City of London Court on Friday before Judge Lumley Smith, K.C., 
an action was brought by Mr. A. Edler to zecover £94. 118. from Adams 
Bros. for an electric motor supplied to their order. 

Plaintiffs counsel said defendants had, until July last, driven their 
printing machinery by gas engine. They had an electric motor for 
auxiliary purposes. Just prior to July 15 they had an interview with 
plaintiff, who was asked to supply a motor of 23 н.р. to enable defendants 
to work their machinery overtime. Plaintiff suggested a separate motor 
for each machine, but defendants said they could not afford that and 
then plaintiff suggested that defendants should have two motors, one for 
each floor. Ultimately a motor was eupplied, and the question the Court 
had to decide was whether there was an implied condition that it was fit 
for some specific purpose which defendants mentioned to plaintiff. 

COUNSEL for defendants said they told plaintiff the purpose for which 
the motor was required, and it proved useless. 

PLAINTIFF said defendants stated that they wanted a 15 н.р. motor, but 
when the motor was fixed they put so much work upon it that when worked 
up to 25 н.р. the fuses went. Defendants had had expert advice as to 
whether the machines would be suitable or not for their purpose. He 
(plaintiff) had never said that a 15-н.р, motor would be sufficient to drive 
the whole of defendants’ machinery. 

Mr. ADAMS said the motor for which plaintiff was suing him was 
quite useless for the purpose for which he required it. He expected a 
motor to drive machines in his basement, and if he did not want to run 
the basement then he expected the motor to be able to drive the next 
floor or the second floor. As a matter of fact the motor would not turn 
the shafting. 

His HONOUR, in giving judgment, said it was true the motor had been 
fixed on the first floor because defendants requested it. Defendants set 
up that there was & guarantee that the motor would drive all their 
machinery or that it would do certain work. Defendants further relied 
upon sec. 14 of the Sale of Goods Act. It was not made out to his satis- 
faction that the buyers had relied upon the seller’s skill or judgment. 
He thought there had been a general talk about what would be best to be 
done, and he thought that, as Mr. Adams had considerable experience in 
machinery (he bad a gas engine and a 23-1. p. motor) he came to the con- 
clusion that the electric motor of 15 n.r. was what was wanted. He did 
not’ think there was any guarantee by plaintiff that the motor would do 
any particular work, and he did not think this could be inferred. Judg- 
ment must be for plaintiff on the claim for £94. 11s., as well as on the 
counter-claim, with costs, 


Westminster Engineering Co. v. Accumulator Industries 
(Ltd.) 

This case came before Mr. Justice Bray on Friday last, for argument 
as a special point in an arbitration between the parties. Defendants are 
owners of a system of train lighting, and the question to be decided was 
whether, under the terms of an agreement, defendants were entitled to 
have delivery from plaintiffs of certain dynamos of a guaranteed output, 
and, inasmuch as certain dynamos which had already been delivered by 
plaintiffs were found by the arbitrators to be of an increased output, 
whether defendants were entitled to reject them. The arbitrator found, 
ав а fact, that after the original order was given by defendants some 
further instructions had involved an increased output in the machines, 

After hearing counsel for defendants, and without calling upon counsel 
for plaintiffs, his Lordship came to the conclusion, on the construction 


of the contract, that all plaintiffs had agreed to do was to make certain 
modifications and alterations in the existing machines. He therefore 
decided the point submitted in favour of plaintiffs, with costs. The 
award of the arbitrator will therefore stand. 


British Electric Traction Co. (Ltd.) and Othera v. Ohadwell. 


On Wednesday last week Mr. Justice Walton, sitting without a jury, 
heard an action brought by the British Electric Traction Co. and the 
Bideford, Westward Ho! & Appledore Railway Co. against Mr. Charles 
Chadwell, of Blackburn, to recover £8,690, balance of moneys expended 
by plaintiffs in completing certain works undertaken by defendant under 
agreement, whereby it was agreed that in case defendant wilfully made 
default in procecding with the erection of the works, which in reality 
happened (according to plaintiffs’ case) plaintiffs should complete the 
work and recover any extra expense incurred by them from defendant. 
Plaintiffs said that defendant had failed without reasonable cause or 
excuse to complete the line within the period fixed, and that defendant 
had ceased to proceed with the work. Plaintiffs further claimed £2,000 
in respect of loss of profits which they would have made from the use of 
the lines from April 9, 1900, to May 8, 1901. The defence was a denial 
that plaintiffs were entitled to recover the amount sued for or any part 
thereof, and defendant also denied that he had made any wilful default. 
There was a counterclaim by defendant for damages on the ground that 
plaintiffs had converted to their own use materials which belonged to him. 

An adjournment having been taken until the next day to allow defen- 
dant the opportunity of appearing, 

Mr. ASHTON (for defendant) then asked his lordship's leave to allow 
defendant to come in at that stage and defend the case, as there was a 
serious question to be argued. 

Mr. Justice WALTON : He has the right to appear now. 

The case was eventually ordered to stand over until to-day (Friday), but 
later, by consent, it was decided to postpone the farther hearing till July 3. 


- 


Tramcar Overcrowding. 


At Wood Green (London) Police-court on Friday, a tramcar conductor 
named Vickery was summoned for carrying 20 passengera more than per- 
mitted (68 persons) on a car on the North Metropolitan tramways. | 

Mr. GODFREY, who defended on behalf of the Metropolitan Electric 
Tramways (Ltd.), said the act, under which the summons was issued, was 
passed when stage coaches ran, and it was not at that time that Bank 
Holidays and electric traction were invented—two things which made 
that law impossible to comply with. It was impossible to cope with a 
Bark Holiday and football crowds except by allowing the trams to carry 
away the people as quickly as possible. To get over the difficulty nume- 
rous corporations (including Croydon) had passed bye-laws whereby on 
such occasions the number of passengers to be carried on a car was not 
limited. 

Mr. MUSKETT (who prosecuted): Then such bya-laws are bad, as they 
are repugnant to the law of the land. - 

Mr. GODFREY said that at Croydon no person in excess of the limited 
number must ride on the car, without permission from the conductor. 
That was what ihe company wanted the Board of Trade to sanction. 
Under the Metropolitan Electric Tramways Bill of this year (which was 
unopposed, and which would go through in about a month) there was a 
clause which would enable them to make a bye-law. He asked the bench to 
take into consideration the very different state of traffic in London to-day 
compared with 1842, when the act under which they were being prose- 
c uted was passed. Conductors could not and really dare not keep pas- 
gengers off on Bank Holidays or football days. Defendant had been a 
conductor for 14 years. He asked the bench to deal with that case in 
the same manner as the West Ham bench did—that the conductor could 
not have got the passengers off if he had tried. } 

The magistrates, after brief consideration, came to the conclusion that 
there must be a conviction. Having regard, however, to the extenuating 
circumstances the nominal fine of 20s. and costs would he imposed. 


National Telephone Co. v. Stevens. 


At Exeter on Monday plaintiffs sought to recover from defendant, Mr. 
W. Stevens, £4. 7s. 1d., balance of rent of telephone instrument and con- 
nection up to September last, less £1. 14s. 114. received in instalments 
on account. "ES 

The defence was that the company broke their contract by substituting 
a payment in advance for the system which defendant agreed to —namely, 
the use of an automatic box. 

Judgment was given for balance of one year’s fees, £1. ds. 11d. 


Workmen’s Compensation. 


At Edmonton on Monday, Judge Tindal-Atkinson, K.C., heard au 
application for an award for compensation by an engineer who was 
injured while going up a lift which he was engaged in repairing at some 
mansions at Baker.street, London. It was contended for the applicant 
that the work upon which he was engaged when the accident occurred 
came within the words of the statute which defined that engineering work 
“includes any other work for the construction, alteration or repair of 
which machinery driven by steam, water or other mechanical power is 
used." It was argued for the respondents, Johnson & Smith, engineers, 
Stoke Newington, London, that the lift was not machinery used in the 
course of repair. It was the machinery itself that was being repaired. 

His HONOUR upheld the latter view, and gave judgment for respondents. 
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LIGHT RAILWAYS. 


During May 18 applications were lodged with the Light Railway 
Commissioners for Light Railway Orders. Excluding the projected 
steam lines and the applications for extensions of time, &c., we give 
below a list of the new electrical projects (all to 4 ft. В} in. gauge). 
Some particulars of the progress made to Dec. 81, 1904, are given 
in another column. 


Title and length of line. Promoters. | Engineers. 
Ackworth, Yorks. (1} miles) R. E. C. Shann and F. H. E. Shipton. 
W. F. Tempest | 
аш (Extension), Essex Barking Dist. Council Hawtayne & Zeden. 
E mile) 
Barton, Lincoln (114 miles) R. E. C. Shann .... F. H. E. Shipton. 
Bath and Lansdown, Som- Projects (Ltd.) . . . Godden & Co. 


erset (14 miles) | 
Ryhope,Seaham,Murton & S. M. R. Tramway 


Harper Bros. & Co., 
S. Hetton,Durham(8}m) Synd. 


D. Balfour & Son. 


Woking & Bagshot (Exten- | West Surrey Light Harrap, Hewitt & 
sion), Surrey (14 miles) Railway Co. Duffield. 

Wolverhampton & Can. Wolverhampton 4 Sir Douglas Fox & 
nock Chase, Stafford (81 Cannock Chase Rail. Partners, Harper 
miles) . , way Co. Bros. & Co. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— 


APPOINTMENTS VACANT AND PILLED. 


The governing body of the Northampton Institute, St. John Street- 
road, London, E.C., invite applications for the following appoint- 
ments :—Drawing office and lecture assistant, pattern maker and 
instructor in pattern making, junior drawing office instructor, 
laboratory demonstrator for engineering laboratories, junior tech- 
nical assistant and evening instructor in automobile work, also 
junior technical assistant and junior lecture assistant in the elec- 
trical engineering department. Particulars and forms of application 
from the principal, Dr. R. Mullineux Walmsley. Applications by 
10 a.m. 29th inst. See also an advertisement. 


There are vacancies for three premium pupils at Bedford Cor- 
poration electricity works. Particulars from the borough electrical 
engineer, Mr. R. W. L. Phillips, Cauldwell-road, Bedford. See also 
an advertisement. 


The Enfield Committee for Technical Instruction require a teacher 
for a practical electric wiring class to be held at Ponders End during 
the session 1905-6. Applications to the secretary (Mr. I. M. Andrews), 
23, Essex-road, Enfield, by June 28. See advertisement. 


A draughtsman is wanted well up in the design of switchboards 
and generators. See an advertisement. 


The Council of the University of Liverpool invite applications for 
the vacant chair of engineering. The income consists of a fixed 
stipend and share of fees, and is guaranteed at not less than £900 
per annum for five years. Further particulars on application to 
the registrar. Applications by June 21. See an advertisement. 


An assistant engineer is wanted by Glasgow Corporation tele- 
phone department, capable of superintending the construction and 
maintenance of overhead and underground telephone engineering 
plant. Applications to general manager (Mr. John Macfee), 65, 
Renfield-street, Glasgow. See advertisement. 


A draughtsman is required, with some previous experience in arc 
lamp work and drawing office, by the Jandus Arc Lamp & Electric 
Co., Hartham-road, London, N. See advertisement. 

A demonstrator in physics is required at Armstrong College, New- 
castle-on-Tyne. Applications to the secretary (Mr. F. H. Pruen) 
by June 14. See advertisement. 

London County Council require engineers experienced in design 
and construction of electric tramways. Salary £7 per week. 
Applications by 10 a.m. 27th inst. 

A chief assislant is required in the mechanical engineering depart- 
ment of the Northern Polytechnic Institute, London, N. Salary 
£150. Applications by 19th inst. - 

Leicester Corporation require an assistant instructor in engineer. 
ing at the municipal technical school. 


À teacher of electrotechnics and electricity is required at Lancaster 
municipal technical school. Salary £160 to £200. 


Mr. Arthur Coveney, manager and resident engineer of Ashton- 
under-Lyne Corporation tramways, has been appointed manager of 
Erith Council's tramways, 


= 


Mr. F. Tremain, first-class staff engineer, has been appointed 


superintending engineer of the Postal Telegraphs for the northern 


district of England, in succession to Mr. A. Eden, who has been 
transferred to the East Scotland district. 


Mr. J. E. R. Baker. of King’s Lynn, has been appointed shift. 
engineer at Finchley Council's electricity works. 


Mr. Clarence Morgan, at present with the New York Central 
Railway, has been appointed Professor of the newly-created Departe 
ment of Transportation at M'Gill University, Montreal. 


Aberdeen.—The Council discussed on Monday the question of 


the best methods of managing the Corporation's electric tramways. 
The Tramways committee were delegated to define the duties of 


the manager and fix hissalary,with a view to advertising the vacancy. 


Ancient and Modern Engineering —Whilst engaged in the 
work of excavating for their Marylebone (London) cable contract, 
the employes of the St. Helens Cable Co. turned up a considerable 


quantity of the old tree-trunk water mains which were laid about 


500 years ago to supply the fountains in the City of London. These 
old pipes were found in the neighbourhood of Edgware-road station, 
and in most cases were in a splendid state of preservation. It is 
most interesting that one of the latest of London’s engineering 
works should thus meet relics of early engineering enterprise on the 
outskirts of the metropolis. 


Argentina.—We referred on p. 275 of our last issue to an appli- 
cation by Mr. J. Aguilar to Congress for a concession for an elevated 
electric railway on and near the Port Lands at Buenos Ayres. The 
Buenos Ayres correspondent of the Financial Times now states 
that the Municipal Council of Buenos Ayres have granted to a new 
applicant a new concession authorising the construction of a line of 
пш along the Port Lands, and have annulled the concession 
Originally granted to the City of Buenos Ayres Tramways Co. for 
tramways over the same route, on the ground that the company 
have not carried out the terms of the concession within two years. 
The Anglo-Argentine Tramway Co., who have acquired the property 
of the City of Buenos Ayres Co., have initiated legal proceedings to 
protect their rights, contending that the scheme has been carried out 
so far as the opening up of streets enabled this to be done. 

* The “ Review of the River Plate says :—The Companhia Co- 
operativa Telefonica, which was recently formed in Rosario, has 
purchased the telephone systems of Santa Fe, Colastiné, Esperanza 
and Rafaela, and will connect them up with Rosario. 

The ad referendum contract entered into between the Mayor of Buenos 
Ayres and the Cia. Alemana Transatlantica de Electricidad allows the 
company to extend its operations throughout the municipality. The 
concession is for 60 years, after whieh the undertaking will become the 
property of the municipality without payment. Al) extensions carried 
out during the term of the concession will be purchased by the munici- 
pality, the company to keep the plant in good condition. The maximum 
price to be charged for private lighting is 20 cents gold per kilowatt hour. 
The maximum price for power, including traction, is to be 12} cents gold, 
with an average of 74 cents on the maximum demand system. The price 
for public lighting to be 3} cents gold per unit. These prices are calcu- 
lated on the price of coal at $03 to $74 gold per ton delivered. For every 
increase of 25 cents gold per ton on $74 or reduction below $64, the price 
per kilowatt hour will be increased or decreased 1] per cent. When the 
net profits exceed 6 per cent. per annum on the capital, the company is 
to grant a reduction of 3 per cent. on the prices for every 1 per cent. 
earned above 6 per cent. During the concession the company is to pay, 
as the gole tax, 6 per cent. on the gross receipts obtained from sale of 
current other than that supplied to the municipality, National Govern- 
ment and tramway companies. 


Barnsley.—There was a net profit of £1,857 on the past year's 
working of the electricity department, and the accumulated profits 
now amount to £2,829, out of which has been taken £500 for rates, 
the balance being carried to revenue and suspense accounts. 


Barrow-in-Furness.—The chairman of the Electricity committee 
(Ald. Smith), in reporting to the Council on Monday upon the pro- 
gress made by the Electricity department during the year ended 
March, stated that the revenue had gone up from £9,000 to £11,000, 
while the expenditure had only increased by £350. The cost of 
generation per unit was 1°41d. 


Batley. For the year ended March the total revenue of the elec- 
tricity department was £3,764 and the expenditure £2,167. After 
paying interest and sinking fund there was a deficit of £334. The 
total capital expended is £36,068. There are 96 consumers, and the 
average price obtained for current for lighting was 8:84. per unis. 


. Battersea (London).—The Council will petition against the 
Administrative County of London & District Electric Power Co.'s 
Bill in the House of Commons. 
Application has been made for sanction to the advance of a loan 
of £8,830 for extensions of the electrical generating plant and mains. 
Application has been made for a loan of £8,830 for extension of 
electricity plant and mains. 
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Commons on Thursday last week. The object of the bill is to inolude 
the boroughs of Lichfield and Tamworth, the Urban Districts of Brown 
Hills and Cannock, and the Rural Districts of Lichfield, Cannock, Seisdon, 
Tamworth and Walsall, within their area of supply, and to change the 
name of the company to the Shropshire, Worcestershire and Staffordshire 
Electric Power Co. It is also proposed to pay interest out of capital 
during construction at the rate of 3 per cent. per annum. ‘Transfers of 
undertakings of local authorities are proposed, but any purchase clause 
contained therein is to be inoperative. Certain amendments of the 
company’s Act of 1903 are also proposed. 

The Ulster «€ Connaught Light Railways Bill was passed by the 
Unopposed Committee of the House of Lords on Thursday Jast and 
ordered to be reported for third reading with certain amendments. The 
title of the bill has now been changed to that of the Newry, Keady & 
Tynan Light Railways Bill, and certain powers conferred upon the latter 
company in 1900 are taken over, including the purchase of the Bessbrook- 
Newry Co., which has been in operation for some years, The main amend- 
ment was in respect of the tolls to be charged for goods traffic, &c. 

The Newry, Keady Ф Tynan Light Railway Bill and the London 
County Council (General Powers) Bill were read & second time in the 
House of Commons on Tuesday. 

The Metropolitan Electric Supply (Acton) Dill and the South Wales 
Electrical Power Distribution Bill were read a third time and passed in 
the House of Lords on Monday. 

The Dublin United Tramways Bill was read a third time in the House 
of Commons on Monday. 

The Gosport dd Fareham Tramways Bill, the Hastings Tramways Bill 
and the South Lancashire Tramways Bill were read a second time in the 
Hou:e of Commons on Wednesday. 


LEGAL INTELLIGENCE. 


Guaranteeing an Electric Motor. 


In the City of London Court on Friday before Judge Lumley Smith, K.C., 
an action was brought by Mr. A. Edler to recover £94. 11s. from Adams 
Bros. for an electric motor supplied to their order. 

Plaintiff'8E counsel said defendants had, until July last, driven their 
printing machinery by gas engine. They had an electric motor for 
auxiliary purposes. Just prior to July 15 they had an interview with 
plaintiff, who was asked to supply a motor of 24 н.р. to enable defendants 
to work their machinery overtime. Plaintiff suggested a separate motor 
for each machine, but defendants said they could not afford that and 
then plaintiff suggested that defendants should have two motors, one for 
each floor. Ultimately a motor was supplied, and the question the Court 
bad to decide was whether there was an implied condition that it was fit 
for some specific purpose which defendants mentioned to plaintiff. 

COUNSEL for defendants said they told plaintiff the purpose for which 
the motor was required, and it proved useless. 

PLAINTIFF eaid defendants stated that they wanted a 15 н.р. motor, but 
when the motor was fixed they put so much work upon it that when worked 
up to 25 н.р. the fuses went. Defendants had had expeit advice as to 
whether the machines would be suitable or not for their purpose. He 
(plaintiff) had never said that a 15-н.р. motor would be sufficient to drive 
the whole of defendants’ machinery. 

Mr. ADAMS said the motor for which plaintiff was suing him was 
quite useless for the purpose for which he required it. He expected a 
motor to drive machines in his basement, and if he did not want to run 
the basement then he expected the motor to be able to drive the next 
floor or the second floor. As a matter of fact the motor would not turn 
the shafting. 

His HONOUR, in giving judgment, said it was true the motor had been 
fixed on the first floor because defendants requested it. Defendants set 
up that there was a guarantee that the motor would drive all their 
machinery or that it would do certain work. Defendants further relied 
upon sec. 14 of the Sale of Goods Act. It was not made out to his satis- 
faction that the buyers had relied upon the seller's skill or judgment. 
He thought there bad been a general talk about what would be best to be 
done, and he thought that, as Mr. Adams had considerable experience in 


machinery (he had a gas engine and a 2} -н.р. motor) he came to the con- 


clusion that the electric motor of 15 п.р. was what was wanted. Не did 
not' think there was any guarantee by plaintiff that the motor would do 
any particular work, and he did not think this could be inferred. Judg- 
ment must be for plaintiff on tke claim for £94. 11s., as well ag on the 
counter-claim, with costs. 


Westminster Engineering Co. v. Accumulator Industries 
(Ltd.) 

This case came before Mr. Justice Bray on Friday last, for argument 
as а special point in an arbitration between the parties. Defendants are 
owners of a system of train lighting, and the question to be decided was 
whether, under the terms of an agreement, defendants were entitled to 
have delivery from plaintiffs of certain dynamos of a guaranteed output, 
nnd, inasmuch as certain dynamos which had already been delivered by 
plaintiffs were found by the arbitrators to be of an increased output, 
whether defendants were entitled to reject them. The arbitrator found, 
ав & fact, that after the original order was given by defendants some 
further instructions had involved an increased output in the machines. 

After hearing counsel for defendants, and without calling upon counsel 
for plaintiffs, his Lordship came to the conclusion, on the construction 


of the contract, that all plaintiffs had agreed to do was to make certain 
modifications and alterations in the existing machines. He therefore 
decided ihe point submitted in favour of plaintiffs, with costs. The 
award of the arbitrator will therefore stand. 


British Electric Traction Co. (Gtd.) and Others v. Ohadwell. 


On Wednesday last week Mr. Justice Walton, sitting without a jury» 
heard an action brought by the British Electric Traction Co. and the 
Bideford, Westward Ho! & Appledore Railway Co. against Mr. Charles 
Chadwell, of Blackburn, to recover £8,690, balance of moneys expended 
by plaintiffs in completing certain works undertaken by defendant under 
agreement, whereby it was agreed that in case defendant wilfully made 
default in procecding with the erection of the works, which in reality 
happened (according to plaintiffs’ case) plaintiffs should complete the 
work and recover any extra expense incurred by them from defendant. 
Plaintiffs said that defendant had failed without reasonable cause or 
excuse to complete the line within the period fixed, and that defendant 
had ceased to proceed with the work. Plaintiffs further claimed £2,000 
in respect of loss of profits which they would have made from the use of 
the lines from April 9, 1900, to May 8, 1901. The defence was a denial 
that plaintiffs were entitled to recover the amount sued for or any part 
thereof, and defendant also denied that he had made any wilful default. 
There was a counterclaim by defendant for damages on the ground that 
plaintiffs had converted to their own use materials which belonged to him. 

An adjournment having been taken until the next day to allow defen- 
dant the opportunity of appearing, 

Mr. ASHTON (for defendant) then asked his lordship's leave to allow 
defendant to come in at that stage and defend the case, as there was a 
serious question to be argued. 

Mr. Justice WALTON : He has the right to appear now. | 

The case was eventually ordered to stand over until to-day (Friday), but 
later, by consent, it was decided to postpone the farther hearing till July 3. 


- 


Tramcar Overcrowding. 


At Wood Green (London) Police-court on Friday, a tramcar conductor 
named Vickery was summoned for carrying 20 passengera more than per- 
mitted (68 persons) on a car on the North Metropolitan tramways. | 

Мт. GODFREY, who defended on behalf of the Metropolitan Electric 
Tramways (Ltd.), said the act, under which the summons was issued, was 
passed when stage coaches ran, and it was not at that time that Bank 
Holidays and electric traction were invented—two things which made 
that law impossible to comply with. It was impossible to cope with a 
Dark Holiday and football crowds except by allowing the trams to carry 
away the people as quickly as possible. To get over the difficulty nume- 
rous corporations (including Croydon) had passed bye-laws whereby on 
such occasions the number of passengers to be carried on a car was not 
limited. 

Mr. MUSKETT (who prosecuted): Then such bya-laws are bad, as they 
are repugnant to the law of the land. - 

Mr. GODFREY said that at Croydon no person in excess of the limited 
number must ride on the car, without permission from the conductor. 
That was what the company wanted the Board of Trade to sanction. 
Under the Metropolitan Electric Tramways Bill of this year (which was 
unopposed, and which would go through in about a month) there was a 
clause which would enable them to make a bye-law. He asked the bench to 
take into consideration the very different state of traffic in London to-day 
compared with 1842, when the act under which they were being prose- 
c uted was passed. Conductors could not and really dare not keep pas- 
sengers off on Bank Holidays or football days. Defendant had been a 
conductor for 14 years. He asked the bench to deal with that case in 
the same manner as the West Ham bench did—that the conductor could 
not have got the passengers off if he had tried. 

The magistrates, after brief consideration, eame to the conclusion that 
there must be a conviction. Having regard, however, to the extenuating 
circumstances the nominal fine of 20s. and costs would be imposed. 


National Telephone Co. v. Stevens. 


At Exeter on Monday plaintiffs sought to recover fron defendant, Mr. 
W. Stevens, £4. 7s. 1d., balance of rent of telephone instrument and con- 
nection up to September last, less £1. 14s. 114. received in instalments 
on account. . 

The defence was that the company broke their contract by substituting 
a payment in advance for the system which defendant agreed to —namely, 
the use of an automatic box. 

Judgment was given for balance of one year's fees, £1, 5s. 11d. 


Workmen's Compensation. 


At Edmonton on Monday, Judge Tindal-Atkinson, K.C., heard au 
application for an award for compensation by an engineer who was 
injured while going up a lift which he was engaged in repairing at some 
mansions at Baker-strect, London. It was contended for the applicant 
that the work upon which he was engaged when the accident occurred 
came within the words of the statute which defined that engineering work 
includes any other work for the construction, alteration or repair of 
which machinery driven by steam, water or other mechanical power 1s 
used." It was argued for the respondents, Johnson & Smith, engineers, 
Stoke Newington, London, that the lift was not machinery used in the 
course of repair. It was the machinery itself that was being repaired. 

His HONOURupheld the latter view, and gave judgment for respondents, 
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LIGHT RAILWAYS. 


During May 18 applications were lodged with the Light Railway 
Commissioners for Light Railway Orders. Excluding the projected 
steam lines and the applications for extensions of time, &c., we give 
below a list of the new electrical projects (all to 4 ft. 8} іп. gauge). 
Some particulars of the progress made to Dec. 31, 1904, are given 
in another column. 


Promoters. | 
Ackworth, Yorks. (1} miles) R. E. C. Shanon and 
W. F. Tempest 

Barking (Extension), Essex Barking Dist. Council 
($ mile) | 

Barton, Lincoln (114 miles) R. E. C. Shann .... 

Bath and Lansdown, Som. Projects (Ltd.)... ... 
erset (14 miles) | 

Ryhope,Seaham,Murton & S. M. R. Tramway 
S.Hetton,Durham(81m) Synd. 


| 


Title and length of line. Engineers. 


Е. Н. E. Shipton. 
Hawtayne & Zeden. 


F. H. E. Shipton. 
Godden & Co. 


Harper Bros. & Co., 
D. Balfour & Son. 


Woking & Bagshot (Exten- | West Surrey Light Harrap, Hewitt & 
sion), Surrey (14 miles) Railway Co. , Duffield. 

Wolverhampton & Can. Wolverhampton & Sir Douglas Fox & 
nock Chase, Stafford (81 Cannock Chase Rail- Partners, Harper 
miles) , way Co. i Bros. & Co. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


——— 


APPOINTMENTS VACANT AND FILLED. 


The governing body of the Northampton Institute, St. John Street- 
road, London, E.C., invite applications for the following appoint- 
ments :—Drawing office and lecture assistant, pattern maker and 
instructor in pattern making, junior drawing oftice instructor, 
laboratory demonstrator for engineering laboratories, junior tech- 
nical assistant and evening instructor in automobile work, also 
junior technical assistant and junior lecture assistant in the elec- 
trical engineering department. Particulars and forms of application 
from the principal, Dr. R. Mullineux Walmsley. Applications by 
10 a.m. 29th inst. See also an advertisement. 


There are vacancies for three premium pupils at Bedford Cor. 
poration electricity works.  Particulars from the borough electrical 
engineer, Mr. R. W. L. Phillips, Cauldwell-road, Bedford. See also 
an advertisement. 


The Enfield Committee for Technical Instruction require a teacher 
for a practical electric wiring class to be held at Ponders End during 
the session 1905-6. Applications to the secretary (Mr. E. M. Andrews), 
23, Essex-road, Enfield, by June 28. Sec advertisement. 


A draughtsman is wanted well up in the design of switchboards 
and generators. See an advertisement. 


The Council of the University of Liverpool invite applications for 
the vacant chair of engineering. The income consists of a fixed 
stipend and share of fees, and is guaranteed at not less than £900 
per annum for five years. Further particulars on application to 
the registrar. Applications by June 21. See an advertisement. 


An assistant engineer is wanted by Glasgow Corporation tele- 
phone department, capable of superintending the construction and 
maintenance of overhead and underground telephone engineering 
plant. Applications to general manager (Mr. John Macfee), 65, 
Renfield-street, Glasgow. See advertisement. 


A draughtsman is required, with some previous experience in arc 
lamp work and drawing office, by the Jandus Arc Lamp & Electric 
Co., Hartham-road, London, N. See advertisoment. 

A demonstrator in physics is required at Armstrong College, New- 
castle-on-Tyne. Applications to the secretary (Mr. F. H. Pruen) 
by June 14. See advertisement. 

London County Council require engineers experienced in design 
and construction of electric tramways. Salary £7 per week. 
Applications by 10 a.m. 27th inst. 

A chief assistant is required in the mechanical engineering depart- 
ment of the Northern Polytechnic Institute, London, N. Salary 
£150. Applications by 19th inst. . 

Leicester Corporation require an assistant instructor in engineer: 
ing at the municipal technical school. 

A teacher of electrotechnics and electricity is required at Lancaster 
municipal technical school. Salary £160 to £200. 


Mr. Arthur Coveney, manager and resident engineer of Ashton. 
under-Lyne Corporation tramways, has been appointed manager of 
Erith Council's tramways, 


Mr. F. Tremain, first-class staff engineer, has been appointed 


-superintending engineer of the Postal Telegraphs for the northern 


district of England, in succession to Mr. A. Eden, who has been 
transferred to the East Scotland district. 


Mr. J. E. R. Baker. of King's Lynn, has been appointed shift. 
engineer at Finchley Council's electricity works. 


Mr. Clarence Morgan, at present with the New York Central 
Railway, has been appointed Professor of the newly-created Departs 
ment of Transportation at M'Gill University, Montreal. 


Aberdeen.—The Council discussed on Monday the question of 


the best methods of managing the Corporation's electric tramways. 
The Tramways committee were delegated to define the duties of 


the manager and fix hissalary, witha view to advertising the vacancy. 


Ancient and Mcdern Engineering —Whilst engaged in tlie 
work of excavating for their Marylebone (London) cable contract, 
the employes of the St. Helens Cable Co. turned up a considerable 


quantity of the old tree-trunk water mains which were laid about 


500 years ago to supply the fountains in the City of London. These 
old pipes were found in the neighbourhood of Edgware-road station, 
and in most cases were in a splendid state of preservation. It is 
most interesting that one of the latest of London's engineering 
works should thus meet relics of early engineering enterprise on the 
outskirts of the metropolis. 


Argentina.—We referred on p. 275 of our last issue to an appli- 
cation by Mr. J. Aguilar to Congress for a concession for an elevated 
electric railway on and near the Port Landa at Buenos Ayres. The 
Buenos Ayres correspondent of tho Financial Times now states 
that the Municipal Council of Buenos Ayres have granted to a new 
applicant a new concession authorising the construction of a line of 
„ along the Port Lands, and have annulled the concession 
originally granted to the City of Buenos Ayres Tramways Co. for 
tramways over the same route, on the ground that the company 
have not carried out tlie terms of the concession within two years. 
The Anglo-Argentine Tramway Co., who have acquired the property 
of the City of Buenos Ayres Co., have initiated legal proceedings to 
protect their rights, contending that the scheme has been carried out 
so far as the opening up of streets enabled this to be done. 

„The Review of the River Plate says :—The Companhia Co- 
operativa Telefonica, which was recently formed in Rosario, has 
purchased the telephone systems of Santa Fé, Colastiné, Esperanza 
and Rafaela, and will connect them up with Rosario. 

The ad referendum contract entered into between the Mayor of Buenos 
Ayres and the Cia. Alemana Transatlantica de Electricidad allows the 
company to extend its operations throughout the municipality. The 
concession is for 60 years, after which the undertaking will become the 
property of the municipality without payment. All extensions carried 
out during the term of the concession will be purchased by the munioi- 
pality, the company to keep the plant in good condition. The maximum 
price to be charged for private lighting is 20 cents gold per kilowatt hour. 
The maximum price for power, in:luding traction, is to be 123 cents gold, 
with an average of 74 cents on the maximum demand system. The price 
for public lighting to be 33 cents gold per unit. These prices are calcu- 
lated on the price of coal at $03 to $74 gold per ton delivered. For every 
increase of 25 cents gold per ton on $74 or reduction below $64, the price 
per kilowatt hour will be increased or decreased 1} per cent. When the 


net profits exceed 6 per cent. per annum on the capital, the company is 


to grant a reduction of 3 per cent. on the prices for every 1 per cent. 
earned above 6 per cent. During the concession the company is to pay, 
as the sole tax, 6 per cent. on the gross receipts obtained from sale of 
current other than that supplied to the municipality, National Govern- 
ment and tramway companies. 


Barnsley.—There was a net profit of £1,857 on the past year's 
working of the electricity department, and the accumulated profits 
now amount to £2,829, out of which has been taken £500 for rates, 
the balance being carried to revenue and suspense accounts. 


Barrow-in-Furness.—The chairman of the Electricity committee 
(Ald. Smith), in reporting to the Council on Monday upon the pro- 


gress made by the Electricity department during the year ended 


March, stated that the revenue had gone up from £9,000 to £11,000, 
while the expenditure had only increased by £350. The cost of 
generation per unit was 1:414. 


Batley.— For the year ended March the total revenue of the elec- 
tricity department was £3,764 and the expenditure £2,167. After 
paying interest and sinking fund there was a deficit of £334. The 
total capital expended is £36,068. ‘There are 96 consumers, and the 
average price obtained for current for lighting was 3:84. per unis. 


Battersea (London).—The Council will petition against the 
Administrative County of London & District Electric Power Co.'s 
Bill in the House of Commons. 

Application has been made for sanction to the advance of a loan 
of £8,830 for extensions of the electrical generating plant and mains. 

Application has been made for a loan of £8,830 for extension of 
electricity plant and mains. 
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Beckenham (Kent).—The Council recently decided to purchase 
that portion of the undertaking of the Crystal Palace District Elec- 
tric Supply Co. which is within their district, and as a portion of 
the Crystal Palace building and grounds comes within the Becken- 
ham district, the directors of the Crystal Palace Co. have applied to 
the Council to supply them with electric current, for lighting chiefly. 
The greater portion of the Crystal Palace buildings and grounds is 
in Penge district, where the South Metropolitan Co. have the sole 
-right to supply current. It is felt that the supply of electric current 
to the Crystal Palace from Beckenham would result in costly litiga- 
tion, and the application has therefore been reluctantly refused by 
Beckenham Council. | 

The Council decided, on the recommendation of the Electric 
Lighting committee, to take over the electricity undertaking from 
the British Insulated & Helsby Cables (Ltd.), who have hitherto 
worked the undertaking on lease. 

£100 is to be paid to the company, and as part consideration the 
Council have conceded the revised price for house t ervice fuses claimed 
by the company, who are also to undertake the supply of cables for two 
years from the expiration of their present contract on Nov. 22, and to 
continue to work the station at their own risk until the contract expires. 

À new 250-kw. generator is to be put down, and additional plant is to be 
provided for the supply of current for the Penge tramways. 


Birmingham —At the Corporation meeting on Tuesday the 
accounts of the electric lighting department (abstracted in our last 
issue) were approved. 

Mr. Ellaway, who presented the accounts, said the number of units sold 
showed an increase of 6:36 per cent., and the receipts 2:56 percent. They 
had been accustomed to an annual increase of 10 per cent. and last year 
the increase was 16 per cent. He believed the decrease, on comparison, 
this year was only a temporary one, and due to special causes—the 
unsatisfactory state of trade, and to fewer dark days in the Christmas 
quarter than usual. The committee had continuously secured a sub- 
stantial reduction in the cost of production, due to improved plant. The 
Jamp and motor connections during the year were equa! to a net addition 
of 16,168 16 c.p. lamps, against 12,499 last year. The extent of the use 
of electric motors in Birmingham, however, compared unfavourably with 
other large manufacturing centres. 


Blackpool.—On Tuesday the mayor said that, instead of £500 as 
anticipated, they had secured a profit of £5,500 from the electric 
tramways department. This was due to the fine summer and to 
reduction in cost of working. The electricity department had also 
made a profit of over £5,000, and was in a very eound financial 
condition. 


Bohemia.— It is announced that a project supported by railway 
capitalists is under consideration to connect by electric railway the 
principal towns of north-west Bohemia (Reichenberg, Gablonz, 
Kratzau, Gabel, Zwickau, Haida, Rumburg, Warnsdorf, Steinschónau, 
Bensen, Tetschen, Aussig, Teplitz, Schluckenau, Kreibitz and 
Kamnitz) with Zittau on the Saxon border. No details are given, 
and the scheme finds no confirmation in Vienna., 


Bolton.—The borough electrical engineer and tramways manager 
(Mr. A. A. Day) has, it is announced, been offered the position 
of engineer and manager of the Johannesburg electricity works and 
tramways at a salary of £2,000 per annum. 


Boston.—-On Wednesday the Town Council decided to postpone 
their projected electric lighting scheme for a time. 


Brynmawr.—At Tuesday's Council meeting a report by Messrs. 
Copland & Cardin, consulting engineers, was received, estimating 
the initial cost of an electricity supply scheme at £8,000. Further 
5 as to estimated expenditure, revenue, &c., are to be 
obtained. 


Barton-on-Trent.—Sanction has been received by the Council for 
loans amounting to £5,611 to defray excess expenditure on works 
for which loans had been previously sanctioned, £4,000 for exten- 
sion of mains, &c., and £500 for a 100-kw. continuous-current tram- 
way generator. 


Oroydon.—The Tramways committee recommended, and the 
Council have adopted, the proposal that notice be served upon the 
British Electric Traction Co. to determine their leases of the Cor- 
poration tramways on May 81, 1906. An electrical engineer is to 
be retained to advise the Corporation. 

The Sanitary committee recommended that electric lighting should 
not be adopted (as had been proposed) in lieu of gas at the borough 
hospital. Councillor Wilkinson moved, as an amendment, that the 
electric light be installed, and this was carried by 22 votes to 15. 


Devonport.—The accounts of the electricity department for the 
year ended March show capital expenditure £103,596. 11s. 5d., an 
increase of £7,465. 14s. 4d. during the year. 

Income was £15,778. 4s. 2d., including £15,223. 5s. 11d, from sa'e of 
current, of which £9,966, 10s. ld. was for the tramways. Working 
expentes were £7,093. 12s., the gross profit being £8,684. 11s. 10d. This 
was disposed of by writing off deficit at March, 1904 (£1,119. 93. 10d.), 
paying current interest (28,296. Зв. 8d.), putting £3,948. 178. 114. to 
depreciation (including sinking fund), and carrying £320. Os. 4d. to 
reserve. 1,857,740 units were generated (compared with 1,504,085), 
294,8(7 units were supplied for private lighting (against 169,357), 26,742 


for public lighting (against 26,469), 1,315,401 for traction (against 
1,151,659), and 5,296 to motors (against 2,160). There are 221 private 
consumers with the equivalent of 21,799 8 :.p. lamps connected (сот. 
pared with 142 and 15,151). 

Dock Lighting.—Grimsby Council have entered into an agree- 
ment with the Great Central Railway Co. for a supply of electricity 
in bulk for lighting and power at Grimsby Docks. 

The agreement provides for the taking of supply by the company from 
the Corporation for three years, and after that period from year to year, 
terminable by 12 months’ notice from either side. The company are to 
lay the feeder cables to the sub-station to be built at the Dock offices, 
and are also to pay for the connecting cables laid on their own property 
between the Corporation distributors and the sub-station. The Corpora- 
tion will provide other feeder cables. Current is to be charged for on the 
maximum demand system, a fixed charge of £4 per annum per kilowatt 
of maximum demand required at any one time being made, and an addi- 
tional charge of jd. per unit for all current consumed. The company 
will take all current required by them at Grimsby from the Corporation 
during the continuance of the agreement, excepting for a small supply 
at the Fish Pontoon and in the transit sheds. | 

Dudley.--Ald. Dunn, chairman of the Tramways and Lighting 
committee, announced at the Council meeting on Tuesday that, 
though the balance-sheet of the electrical department was not yet 
ready, the results of the year’s working were satisfactory, the profits 
being in excess of the previous 12 months. | | 

The present arrangement with Mr. Wilson as chief electrical 
engineer is to be continued for six months from May 24. 


Eastbourne.—The Council have increased the salary of the 
borough electrical engineer (Mr. J. К. Brydges) from 2400 to 
£425 as from April 1 last. 

On the past year’s working of the electricity undertaking the net profit 
was £2,725, bringing the accumulated surplus to date to £9,412. Of last 
year’s profits, £2,000 has been voted to depreciation and £725 to relief of 
rates. The committee have decided?to reduce the charge for current from 
6d. to 544. per unit. The accounts were approved at Monday's meeting. 

The Motor Bus committee's report showed a loss on the working of the 
motor 'buses in the town, and the recommended discontinuance of the 
single-deck 'buses was adopted. 


Eastwood.—The Derbyshire & Notts. Electric Power Co. have 
offered to supply electricity in bulk to the Council. 


Eccleg.—There was a deficit of £478 on the last year's working 
of the electricity department. 


Electrical Manufacturers and Co»atra:tocs.—The secretary of 
the National Electrical Manufacturers’ Association (Mr. W. Daven- 
port) writes :— | 

As it is evident, from information received, that a misunderstanding 
exists as to the terms upon which electrical manufacturers should supply 
their goods to members of the Contractors’ Association, my committee 
are desirous that it should be generally known that the preferential dis- 
count of 23 per cent., as provided under the original agreement between 
the Electrical Manufacturers’ and the Electrical Contractors’ Associations, 
ceased with the termination of the agreement, and should ia no way be 
taken into account as from Jan. Ist last. 


Elgin.—The Council have requested a committee to draw up an 
electricity supply scheme. 

Exhibition.—The “ British and South African Export Gazette " 
states that efforts are being made to organise an international exhi- 
bition at Johannesburg in 1907. A company entitled the Johannes- 
burg International Exhibition Guarantors (Ltd.) is to be formed to 
exploit the scheme with the assistance of an advisory committee, 
which will include Government delegates and representatives of 
other public bodies and commercial interests. ; 


Finchley.—The report of the electrical engincer (Mr. E. Calvert) 
for the year ended March shows that 296,400 units were generated, 
152,179 units were supplied to private consumers and 105,000 for 
public lighting. 

Folkestone.—The Council have before then two offers to con- 
struct electric tramways—one by the National Electric Construction 
Co., who propose to adopt the Dolter surface-contact system, and the 
other by Traction & Power Securities (Ltd.), who propose to adopt 
the overhead system. Each company offers to pay £15,000 towards 
the expense incurred in widenings and £1,200 to reimburse the Cor- 
poration for the cost of obtaining the provisional order. The Lord of 
the Manor (the Earl of Radnor) has refused to approve the over- 
head systen). 


Fulham (London).— Tenders are to be invited for main exten- 
sions, estimated to cost £1,550. 

The borough electrical engineer (Mr. A. J. Fuller) reported to the 
Council on Wednesday that the total amount passed in October for the 
first section of the extension scheme was £52,042, but, owing to several 
delays and improvements, all the contracts had not yet been placed. 
The total amount ordered was £41,710, leaving a balance of £10,331 for 
completion of the extensions. He did not think they would need more 
than £5,000 of that sum. In many cases, such as engines, boilers and 
river work, the capacity of the various plants had been much increased. 

In a further report the engineer called attention to the short life of the 
existing economiser as being due to the fact that during the first two or 
three years of the running cf the works there was no day-load to speak 
of, consequently the whole of the heat from the des'ructor had to be got 
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off, and so portions of these waste gases circulated through the econo- | electric lighting equalising fund of £282. 12s. 1d. from the surplus profit 


misers, and owing to the very high temperature of the gases (probably 
from 1,000 to 1,500" F.) intense sweating at the bottoms of the rows of 
tubes on the economiser occurred, resulting in very deep and quick 
corrosion. Under the new arrangement this was entirely overcome. The 
day-load at present is almost, if not quite, equal to the full output of the 
destructor itself. 


Glasgow. For the year ended May 31 195,767,519 passengers 
were carried (against 188,962,610 in 1904), the car-miles run were 
17,943,595 (against 16, 291, 082), traffic revenue £756,480. 88. 7d. 
3 £717,898. 4s. 2d.), average traffic revenue per car-mile 101 2d. 
against 10:58d ), average track mileage (single) open during year 
1443 miles (against 135). 

The Electricity committee recommend that the future charge for 
current be 34d. per unit for the first two hours’ maximum demand 
instead of 6d. per unit for the first hour and 1d. after. 


Gloucester.—For the past year the profit on the electricity 
department was £1,089. 
he equivalent of 37,276 8.c.p. lamps is connected to the mains, an 
increase of 8,378 8-c.p. forthe year. The light railways had been mainly 
responsible for the large increase in the output—517,257 units, or nearly 
half the number sold. The price obtained was, however, too low to show 
much margin of profit, and it was probable that the expenses had been 
little more than covered. Capital expenditure increased from £07,275 
to £75,240. The amount set aside for interest and sinking fund was 
£797 higher than in previous year, and was just under 6 per cent. on 
capital. The total annual expenditure was £4,872. Os. 8d. The total 
cost of generation and distribution bad now fallen to the very satisfactory 
amount of 0:997d., against 1:68d. per unit. The revenue amounted to 
£10,409. 7s, 9d., and the gross profit to £5,537. 71. 1d, or 74 per cent. on 
capital outlay. | 
Govan.—The formal inspection of the extensions to the electricity 
works, which have involved an outlay of £35,364, took place on 
Tuesday. 


Hackuey (London.)—A pplication is to be made to the L. C. C. for 
& loan of £18,810 for the electricity undertaking (distributing mains 
£3,241), feeder mains £7,695, public lighting mains £1,925, public 
lamps £1,301, machinery and plant (including £2,000 for artesian 
well) £2,152, demand indicators £1,550, and land £995. 

Hackney Old Church tower clock is to be lighted electrically by 
reflection. | 


Hamburg.— During 1904 a large building was erected at Ham- 
burg for the use of the State telephone department, uniting under 
one roof all the Hamburg offices. The work of laying the telephone 
wires underground was almost completed during the year. 


Harrogate.— In moving the adoption ofthe minutes of the Finance 
committee at the Council meeting on Monday Mr. Chippendale said 
the two undertakings which had helped the Council to tide over the 
difficulties that had beset them during the year were the water 
department and the electricity supply undertaking. 

The Council have decided to reduce the charges for electric cur- 
rent to private consumers from 54d. to 5d. per unit on the flat rate 
and from 6d. and 244. to 6d. and 2d. on the maximum demand system. 


Hastings-Bexhil| Tramways.— Good progress is being made 
with the construction of these tramways, and it is anticipated that a 
section will be opened in August. 


Horsham.—An unopposed inquiry was held on Tuesday into the 
application of the Council for permission to borrow £5,128. 15s. for 
electric lighting extensions. 


Inverness.—The Council decided on Monday not to adopt electric 
lighting for the streets or the town hall buildings. The North of 
Scotland Electric Light & Power Co. are equipping electricity works 
at a cost of £20,000 for supplying the town. | 


King Alfonso's Visit to France and England.—On the occasion 
of a deputation of the principal Spanish telegraph officials to the 
Queen Regent of Spain on Monday, Her Majesty expressed her 
satisfaction at the manner telegraphic communication had been 
maintained between Paris and Madrid during the anxious time when 
news was coming through of the dastardly attempt on King Alfonso's 
life in Paris. Her Majesty further congratulated the officials upon 
the manner in which the telegraph service had been conducted 
during the period of the King’s absence from Spain. 


Kobe (Japan).—In this district of Japan electric tramway com- 
munication is making considerable progress. An undertaking of 
considerable magnitude is represented by the Kobe-Osaka Electric 
Tramway Co., founded in 1908 with a capital of £300,000 and 
£150,000 ın debentures. This line is over 19 miles in length, in 
four sections. The speed attained on the line is said to average 13 
miles an hour, the whole of the track being doubled. The company 
will supply current for lighting and power to two large towns en 
route. The inauguration of the service took place on April 1 of 
this year. The population of the two cities of Osaka and Kobe is 
about 1,800,000 souls. 


Leeds.—The accounts of the electricity department were pre- 


sented to and approved by the Council on Wednesday. 
The Council also passed a resolution ordering the payment into the 


of the electricity undertaking for the year ended March 25 last. - | 

In a discussion upon the minutes of the S:reet Lighting committee it 
transpired that the members had been informed by the town clerk that 
they had no power to make lamps. This advice had necessitated the 
rescinding of part of a resolution passed in committee, and in the work- 
shop the committee’s employés will devote their energies to the altering 
and repairing of lamps only. i 


Leyton.—The Council have received sanction for loans of £5,000 
for electric lighting and £53,581 for purchase of tramways. 


Light Railways.—The report of the Light Railway Commis- 
sioners to Dec. 81, 1904, states that of the 15 orders before the 
Board of Trade on Dec. 31, 1908, 12 were confirmed and three 
are still held over. Of the 20 fresh orders submitted in 1904 nine 
were confirmed at date of report, and five further orders have 
since been confirmed. Since the passing of the Light Railways 
Act, 1896, 485 applications were lodged with the Commissioners, 
and of the 264 orders made 234 (aggregating 1,552 (miles and esti- 
mated to cost £11,279,780) were confirmed by the Board of Trade. 

The Board of Trade have granted an extension of six months 
to the promoters of the Mansfield & District Light Railways. 


Lincoln.—In the past year the gross profit on the electricity 
department was £3,928, equal to 7°65 per cent. on capital expended. 
Sinking fund and interest charges amounted to £2,767, leaving a 
net profit of £1,161, an increase of £403 on the previous year. 


London County Council —At Tuesday's meeting 49,960 was 
loaned to Poplar for electric lighting. 

New Tramways.—The Highways committee's report, recommending the 
construction of about 17 miles of tramways in South London on the con- 
duit system at a capital cost of £287,150 was further considered, and the 
proposals were adopted. 

Tramway Accounts.—The Highways committee submitted the tramway 
accounts for the year ended March 31 last, from which it appeared that 
the net capital expenditure on the Southern system was to that date 
£2,023,092, of which £208,363. 118. 7d. has been paid out of revenue, and 
£2,415,829. 78. 7d. was the outstanding balance. The total receipts 
were £682,095. 9d. 1d., and the working expenses were £499,825. lás. 
The figures with regard toelectric traction were: Receipts £548, 296.78.1d., 
working expenses £365,497. 12s. Gd., surplus £182,798. 14s. 7d. The 
total surplus for both services was £182,269. 158. 1d. Debt charges of 
£136,958. 17s. 9d., income tax of £3,261. 7s. 6d., and renewals fund 
£85,000 had to be set against the surplus, leaving a net surplus of 
£7,054. 9a. 10d., against a net deficiency in the previous year of 
£38,283. 14s. 2d., when no amount was set aside for renewals. The 
renewals fund now stands at £66,607. 28. 6d. The total operating 
expenses for electrical traction were £340,987. 11s. 9d., or 7:494. per саг. 
mile run, while the provision of temporary generating stations and other 
items increased the expenditure to 8°03d. per car-mile run. These work- 
ing expenses are considerably higher than they are expected to be when 
the permanent generating station at Greenwich is comp'eted, and when 
the use of temporary egr sheds can be dispensed with. The system now 
extends over a total kength of 461 street miles, of which 26% miles of 
double track have been reconstructed on the conduit system. 164,818,560 
passengers were carried for 14,081,397 car miles run. The average fare 
per passenger was 0:974. 

On the Northern system of 484 street miles of line leased to the North 
Metropolitan Tramways Co., and wholly horse traction, the total capital 
expenditureis £871,535.15s.8d. Theoutstanding debt was £754,490.185.10d. 
The net receipts on account of these lines were £58,938. 16s. 5d. The 
total result on all accounts was a net surplus balance of £29,988, 12s, 2d., 
which is being carried forward. 


London Blectric Power Bills.—At the adjourned conference of 
representatives of London County Council, the City of London Cor- 
poration and the Councils of the metropolitan boroughs on Monday 
it was stated that from £19,000 to £15,000 had been spent in 
opposing the eight London Electric Power Bills. 


Maidstone.— Sanction to a loan of £6,130 has been obtained for 


electric lighting extensions, repayable in 26 years. 


Malta.—In addition to the newly-inaugurated tramway service a 
company has now been formed to run & service of public electric 
'buses between points not yet covered by the tramway system. A 
large building is being erected for the purpose of storing and repair 
of vehicles and for charging accumulators. For the public service 
there are to be one 20. H. p., 17.seat single-deck vehicle; four 
24.H P., 36-seat, double-deck vehicles, and one 24-н.р. lorry. All 
the vehicles are to be electrically lighted. The report states that the 
service was to be opened at the beginning of the current month. 


Montreal.—The ‘Glasgow Herald" Montreal correspondent 
states that arrangements are being made for the amalgamation of the 
companies operating the Montreal street railways and light 
supply. í 
. Morley.—At Monday's Council meeting the borough electrical 
engineer (Mr. John Ellis) in his report for the year ended March 31 
stated that the units sold during the year were 142,959, compared 
with 142,958 the previous year. - He feared that remarks made in 
the Council Chamber in the past had not been of a nature to encourage 
the public to take a supply of electricity. 
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Nemesis.—At a small place in the province of Vizcaya, Spain, a 
bold but ignorant thief started, with the aid of a file, to purloin a 
section of copper cable conducting electrical energy. The sequel 
was that the police authorities were spared the trouble of arresting 
the man for petty larceny. 


Newcastle-on-Tyne.—The income of the municipal tramways 
was £197,849. 12s. for the year 1904-5, or 10 98d. per car-mile, 
against £185,027. 12s. 9d. and 10:94d. in the previous year. 

The expenditure was £127,018. 125. 104. (7:051. per car mile), against 
£121,557. 14s. 9d. (7:194, per car-mile); the car-mileage was 4,326,152, 
against 4,059,907; the gross profit, after adding a small amount for 
sundry items, was £70,936. 11s. 8d.. against £63,469. 18s., an increase of 
£7,466. 13s. After writing £923. Os. 7d. off stocks on revaluation, and 
paying interest (£33,944. 5s. 7d.) and sinking fund (£29,717. 13s. 4d.) 
the net profit on the year's working was £6,293. 183. 5d. The balance 
from previous year was £3,661. 1s. 6d., so that the disposable balance is 
£9,954. 19s. 11d. 

Nottingham.—In presenting the annual report of the Electricity 
committee on Monday, the chairman (Sir John Turney) claimed 
that the cost of generation of current and the selling price had both 
been the lowest on record. "The net earnings were the greatest yet 
reached by the undertaking in its present character. 


Post Office London Telephone System.—An exchange, to be 
known as the P.O. Ealing Exchange, was opened on Monday. 

On May 29 an exchange was opened at Epsom in connection with 
the Post Office (London) telephone service. 


Presentation.—The tramway and electricity staffs at Warrington 
have presented a silver tea service and tray to the borough elec- 
trical engineer (Mr. F. V. L. Mathias) on the occasion of his mar- 
riage, which took place on June 1. 


Eeading.—For the year ended March the traffic receipts of the 
municipal tramways were £82,650. 10s 1d. and working expenses 
£18,892. 9s. 8d. Capital charges amounted to £11,757. Os. 2d., 
leaving a net profit of £2,993. 15s. There was also in hand a balance 
of £618. 10s. 4d. from 1904. 


Rotterdam.—The electrification of the tramways in Rotterdam 
on the overhead system was in 1904 taken up by the Town Council, 
and a contract for carrying out the necessary construction work 
was placed with a Belgian company. A small section of the con- 
verted line is to be opened in August, and it is hoped the whole 
electrical system will be working by the end of the year. 

The numerous electric and hydraulic appliances employed in the 
handling of the enormous imports coming into Rotterdam are held 
to be important factors in making the port one of the most pro- 
gressive and successful on the Continent. 


St. Andrews (Scotland).— The Electric Supply Corporation 
switched on the electric light at St. Andrews for the first time on 
Saturday last. 


Sheffield.— The general manager of the electric light department 
(Mr. S. E. Fedden) in his annual report states that for the year 
ended March 25 progress has not been so rapid as he anticipated, 
owing chiefly to trade depression, which had retarded the growth of 
their business, particularly in the supply of electricity for power, 
and also owing to the much higher average of bright weather during 
the past two or three ycars. 

With a turnover of £59,396. 35. 5d., the loss was £650. 9s. 7d., after 
meeting all charges. This result is better than expected and is due 
chiefly to the great reduction in works costs consequent upon the use of 
the new plant at Neepsend, which, although only in regular service during 
five months of the past year, enabled them to produce and sell 4,546,141 
units, with an expenditure of £16,270 for fuel, wages, material, manage- 
ment, &c., against ‘3,980,049 units, with an expenditure of £17,234 in 
1904, a reduction of 17:30 per cent. Although he was unable to look 
forward to making any considerable surplus in the current year, he had 
no hesitation in predicting that in a comparatively short time a satis- 
factory, and continuously increasing profit would be earned, and he respect. 
fully suggested that in order to hasten the financial euccess of the 
department it was important that they should be entrusted with the 
lighting of every municipally-controlled building, and also the principal 
thoroughfares of the city. The total expenditure had been £804,527. 5s. 11d., 
an increase of £63,584. 2s. 3d. during the year. Interest and sinking 
fund amounted to £43,056. 1s. 2d. The total income was £59,396. 3s. 5d. 
and the expenditure (generation, distribution, rates, taxes and manage- 
ment) was £16,990. 11s. 10d., leaving a gross revenue of £42,405. 11s. 7d. 
interest amounted to £26,317. 12s. 3d., and the instalment for extinction 
of loan indebtedness to £16,738. 8s. 11d., leaving a deficit of £650. 9s. 7d. 
The accumulated surplus to March 25, 1904, was £21,002. 63. 9d., leaving 
& total available surplus of £20,351. 17s. 2d. The equivalent number of 
8 c.p. lamps installed increased from 215,000 in April, 1903, to 340,000 
in March, 1905, and the December maximum number alight at one time 
increased from 115,000 in 1903 to over 130,000 in 1904. 


South Africa.— The “ British and South African Export Gazette” 
states that Johannesburg Corporation, in their estimates for the period 
ending June 30, 1906, have apportioned £1,263,980 for capital 
expenditure on electric tramways and electric lighting. 

An electric hoist is to be installed at the Village Main Reef mine, 
which is stated to be the first plant of the kind on the Rand for 


deep-level mining. The winder will be placed at a vertical depth 
of 1,100 ft., where it will haul on a 1,700 ft. incline. The generating 
plant will be of 900 H.P. and the hoist 500 н.р. The A. E. G. Elec- 
trical Co. of South Africa are supplying the electrical plant, Fraser 
& Chalmers the mechanical parts, and W. H. Allen, Son & Co. the 
steam plant. 

It is announced that the Cape Colony Government telephone 
system has earned a net profit of £767 in the past year, and the 
Postmaster-General (Sir S. French) is about to spend £187,876 on 
the erection of new lines and exchanges (including £53,452 already 
sanctioned). There appears to be a dearth in the Colony of work- 
men skilled in laying pipes and cables such as are required for this 
service. 

J. Westwood & Co. have erected a gantry 1, 500 ft. in length for 
one of the electric cranes which is to be supplied by Stothert & Pitt 
for Durban Docks. 

It is probable that further expenditure will be incurred for electric 
lighting and other work at the military cantonments at Potchef- 
stroom. 


South Shields.— The work of reconstructing and converting the 
local tramways to electric traction was commenced on behalf of the 
Council on Tuesday. The contractors for the work are Wm. Under- 
wood & Brother of Dukinfield. 


Southwark (London).—The Electric Power Development Co. 
recently offered to give the Council an undertaking to supply electric 
energy in bulk at a price which would enable the Council to sell 
current at 24. per unit for power and 23d. for lighting. The offer 
has been referred to committee. 


Stoke Newington (London).—Ferranti Limited have obtained 
(through Bruce Peebles & Co.) an order for the transformers required 
for stepping down the 10,000-volt three-phase current to supply the 
motor-generators for the Stoke Newington Council’s electricity 
scheme. The ratio of the transformers is 10,000/500. They are 
oil-cooled, and their capacity is about 850 kw. 


Swansea.—The gross profit for the past year on the electricity 
undertaking is returned at £7,408, and the net profit at £1,271. 
£8,125 is, however, to be set aside as sinking fund, and, conse- 
quently, the result is a deficit of £1,109 on the undertaking to date. 


„The Journal."—Part 172 of the Journal of the Institution 
of Electrical Engineers is ready, price 5s. Particulars of contents 
are set out in an advertisement. 


Wandsworth (London).—The General Purposes committee has 
decided not to appeal against the decision of the High Court in the 
Council's application for an injunction against London United 
Tramways (Ltd.) from laying cables to Lot's-road, Chelsea. 


Warrington.— The salaries of the tramways manager (Mr. J. 
Telfer), the assistant electrical engineer (Mr. F. W. Purse) and the 
mains engineer (Mr. W. E. Rogers) have been increased. 


Welshpool.—At a public meeting last week it was decided to re- 
quest the Council to consider the question of establishing electricity 
supply in conjuction with a refuse destructor. 


Willesden.—The Council have received sanction to borrow 
£2,000 for electric motors. Additional distributing mains (£164) 
and feeder mains (£2,040) are to be laid. Application is to be made 
for sanction to a further loan of £20,000, for future extensions. 

The Local Government Board have notified the Council that they are 
not aware of any legal authority enabling the Council to charge on the 
funds of their electricity undertaking expenditure in connection with the 
Electrical Exhibition at Olympia. The Electric Light committee, there- 
fore, do not recommend any farther action in the matter. 


Worcester.—The Electricity committee recommend the Council 
to apply for sanction to borrow £6,009. 14s. 7d. (the amount over- 
spent on electric plant and mains), and to request that the loan be 
made repayable in 30 years. | 

Workhouse Lighting.—Stamford Guardians will light their 
workhouse electrically, taking current from the local electric supply 
company. | 

Birkenhead Guardians are obtaining comparative figures showing 
the cost of electric and gas lighting at similar institutions. 


York.—The York Tramways Co. recently asked the City Council 
to consent to the adoption of electric traction on the local tramways 
and to extend the company's lease, &c., but the Streets and Building 
committee have intimated that it is their intention to recommend 
the Council to purchase the existing tramways at the expiration of 
the next septennial period. 

Oricket.--A match played at Blackheath on Saturday between 
the works staff and the Westminster staff of Siemens Bros. X Co. 
resulted in a tie. Each side scored 56 runs, with 9 as extras in 
each case. 

On Saturday Iteading Corporation tramways department defeated 
the town hall team by 86 runs to 45. Mr. Binns, the tramway 
manager, contributed 14 runs to the winning score, and subse- 
quently entertained the members of both sides as well as a number 
of visitors. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 

DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is ready, price 15s., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry. 

TENDERS INVITED. 

The directors of the Great Western Railway Co. invite tenders 
for supply, delivery and erection of pipe work, feed and other pumps, 
tanks, feed heaters, water-softening and oil-separating plant, &c., at 
their clectricity generating station, Park Royal. Specifications, &c., 
from the offices of the consulting engineers (Messrs. Kennedy & 
Jenkin), 17, Victoria-street, London, S.W. Tenders (addressed to 
the secretary of the company, Paddington station, London, W.) by 
10 a.m. June 26. See also an advertisement. 

Hornsey Town Council invite tenders for side-arm brackets and 
switchboards for arc lamps, &c. Forms of tender, specification, &c., 
from the borough electrical engincer, Mr. Norman Staniland, Elec- 
tricity Works, Tottenham-lane, London, N. Tenders to the town 
clerk (Mr. F. D. Askey), Southwood.lane, Highgate, London, N., by 
19th inst. See also an advertisement. 

Aston Manor Corporation invite tenders for the electrical equip- 
ment of tramways on the overhead trolley system. Drawings may 
be examined at, and specifications, &c., obtained from, the consult- 
ing engineer, Mr. R. Green, A. M. Inst. C. E., 37, Waterloo-street, 
Birminghain. Tenders, addressed to Ald. Walter Lvans, Chairman 
of Public Works Committee, Council House, Aston Manor, by noon 
23rd inst. See an advertisement. 


Kingston-upon-Hull Electric Lighting committee invite tenders 
for supply, delivery, and erection of one 500-kw. high-tension con- 
tinuous-eurrent high-speed generating set ; one 500-kw. low-tension 
ditto; and six high.pressure Lancashire boilers with downtake 
superheaters. Specifications, &c., from the city treasurer, Mr. T. G. 
Milner. ‘Tenders to the town clerk by noon June 22. See an 
advertisement. 


The Metropolitan Asylums Board invite tenders for the supply 
of builder's, engineer’s, smith's, plumber's and gasfitter’s tools and 
miscellaneous ironmongery, engineering supplies and electric acces- 
sories. Forms of tender from tho offices of the Board, Embank- 
ment, London, E.C., where tenders must be delivered by 10 a.m. 
June 28. See an advertisement. 


Penrith District Council are prepared to receive offers from sub- 
stantial companies or firms for the right of exercising the powers 
under the Penrith Ilectric Lighting Order, 1900. Further par- 
ticulars from the clerk to the Council (Mr. G. Wainwright), Public 
Offices, Penrith, to whom sealed offers by noon 12th inst. 

Manchester Electricity committee invite tenders for low-tension 
cables, ampere-hour and watt-hour meters and box compound. 
Tenders to chairman of committce by 10 a.m. 14th inst. 

Ossett Town Council invite tenders for quick-speed engines, dyna- 
mos, booster and balancers, storage battery, switchboard, travelling 
crane and cables. Tenders to town clerk by June 14. 

Edinburgh District Lunacy Board require tenders by 4 p.m. 18th 
inst. for an electrical installation for four homes at Bangour Asylum. 
Specifications, &c., from Mr. H. J. Blane, R.S.A., 25, Rutland- 
square, Edinburgh. 

Stockport Corporation want tenders for 9 months’ supply of stores 
for the tramways department, including electrical accessories. 

The Governors of Batley Technical School want tenders by noon 
19th inst. for electrical engineer’s and other work. 

Tenders are invited by June 80 by the municipality of La Rambla, 
Spain, for a concession for the electric lighting of that town for a 
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period of 20 years. Particulars are given in the Madrid Gazette 
for June 1. 


Tenders are invited by the municipality of Fregenu', Spain, for a 
concession for the electric lighting of that town for n period of 10 
years. Tenders will be opened on July 3. The “Madrid Gazette 
of June 8 contains particulars. 


TENDERS RECEIVED AND ACCEPTED. 


Nine tenders were received by London County Council for tram- 
way works and paving works for the construction or reconstruction 
of lines for (a) Trafalgar-road, Greenwich, to Blackwall Tunnel ; 
(b) New Cross-road, via Lewisham High-road and Rushey Green to 
Catford. The total longth is 7} miles of double track. The tender 
of Dick, Kerr & Co. at £103,498. 15s. 7d. was accepted. There 
were nine tenders in all submitted, one, that of G. Hay & Co., 
being incomplete. The remaining tenderers were Krauss & Son, 
£106,039. Is. 5d. ; J. G. White & Co, £107,646. 183. 4d.; 
R. W. Blackwell & Co., £108,559. 19s. lld.; J. Mowlem & Co., 
£109,260 2s. 2d.; E. Nuttall & Co., £110,963 6s. 10d.; 
W. Griffiths & Co., £114,531. 19s. 9d.; Pearson & Co, £118,613 
7s. 6d. The tender of Dick, Kerr & Co. at £33,450 was also 
accepted for the tramway work in connection with the reconstruction 
of the existing lines in Woolwich-road. In both these tenders 
Dick, Kerr & Co. are allowed to sublet portions of the work to Had- 
field's Steel Foundry Co., the Anderston Foundry Co., Doulton & 
Co., and Bayliss, Jones & Bayliss. 


The following contracts have recently been secured by Messrs. 
Ed. Bennis & Co., Little Hulton, Bolton, Lancs., and London — 

From Blackpool Corporation, 2 Bennis stokers and self cleaning com- 
pressed-air furnaces for Lancashire boiler and automatic steam regulator; 
from Burton-on-Trent Corporation, 4 Bennis stokers and new patent 
self. cleaning compressed-air furnaces ; from Northampton Electrio Light 
& Power Co., complete coal and ash elevating and conveying plant, 
coal bunkers, &с., at £862; from Hammersmith (London) Council elec- 
tricity department, complete coal and ash elevator and conveyor plant, at 
£747; from the Admiralty, for Portsmouth Dockyard power station, 20 
Bennis stokers and furnaces, shafting, gear, &c. (through Messrs. Edwin 
Danks & Co.) 

Heywood Corporation have accepted the following tenders :—- 

Thos. Hill & Sons, Lancashire boiler. 

Dick, Kerr & Co., two 200-kw. steam dynamos, &. 

Ferranti Limited, traction switchboard. 

British Insulated & Helsby Cables, cables. | 

Robt. W. Blackwell & Co., tramway permanent-way construction and 
overhead equipment. 

Gloucester Council have accepted the following tenders :—. 

Easton, Anderson & Co., three superheaters, £260. 

E. Green & Sons, economiser section and alterations to pipe work, 
£158. 17s. 6d. 

Belliss & Morcom, alterations to Belliss engine, £41. 10s. 

Willans & Robinson, alterations to Willans engine, £17. 123. 

De Grelle, Houdret & Co., are lamp carbons, at schedule prices. 

London County Council have accepted the tender of Tamplin & 
Makovski for the wiring, &c., of Wapping fire station at £115. 

Mr. Percy Pitman, Bosbury, Ledbury, has recently received orders 
for Pelton water wheels as follows:—For the Derbyshire mines of 
the British Mining & Metal Co., 150 k. H. p.; for North Wales, large 
wheel for the Glyn Slate Co. ; for South Africa, high-pressure wheel 
for the Cyanide Plant Supply Co.; for Rio, Mexico, multiple nozzle 
wheel for A. & Z. Daw, of London; for Wanganui, New Zealand, 
multiple nozzle wheel for Mr. N. Andrew. 

Fulham (London) Council has accepted the following tenders :— 

General Electric Co., 100 3-amp. and 50 10-amp. meters; British 
Thomson-Houston Co., 100 5-amp., 25 30-amp. 10 50-amp., 10 75-amp. 
and 5 100-amp. meters; Redpath, Brown & Co., steel roof and coal 
bunkers at generating staiion, £2,442. 138, 2d. ; Westwood & Wrights, 


construction of condenser pipe, sump and river work at £4,814; and E. 


Green & Sons, moving existing economisers and constructing two new 
economisers at £624. 

Messrs. Berry, Skinner & Co. have recently obtained the following 
orders for Berry’s patent ironclad switch gear :— 

London Electric Supply Corpn., 50 sets; Maidstone Corporation, 100 
sets; Govan Corporation, 12 months’ supply; Swindon Council, 12 
months’ supply; Norwich Corporation, 100 sets; and Birmingham Cor- 
poration, 144 sets. 

The offer of Dick, Kerr & Co. to supply and erect five induction 
motor generators at the Battersea and Wandsworth sub-stations for 
£8,850 has been accepted by the London County Council. 

Battersea (London) Council have accepted the tender of the 
Electric Construction Co. for an additional switchboard panel at 
£610, and that of J. P. Hall & Sons for a compound direct-acting 
boiler feed pump, capable of lifting 6,000 gallons per hour, at £148.10s. 

Kingwilliamstown Council have placed orders with the Electric 
Construction Co. for a 100kw. alternator; with Davey, Paxman & 
Co. for an Economic boiler ; and with Ferranti Limited forfour 20kw. 
transformers. 

Southwark (London) Council have accepted the tender of Spenser, 
Whatley & Co. for 4,500 tons of coal for the electricity generating 
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station (4,000 tons slack at 10s. 8d., 9s. 5d. and 10s. 5d., and 500 
tons Welsh peas at 16s. 4d.) 

Hammeramith (London) Guardians have accepted the tender of 
W. J. Fryer & Co. for wiring and fittings for the electric lighting of 
the workhouse at £4,580and for the supply of transforming apparatus 
at £1,061. 

Stepney (London) Council have received the following tenders 
for annual supply of meter cases :—W. Badger (accepted), £109; 
J.& W. Shale, £126; Buck & Hickman, £136; T. & W. Cole, £171. 

Bolton Corporation have accepted the tenders of J. Musgrave & 
Sons for supply of two Lancashire boilers and of the Triumph 
Stoker Co. for two mechanical stokers. 

Shoreditch (London) Council have accepted the tender of Richard- 
sons, Westgarth & Co. at £199 for a feed-water heater. 

Islington (London) Council have placed an order with Babcock & 
Wilcox for three sets of chain-grate mechanical stokers at £900. 

Islington (London) Council have placed an order with the Union 
Electric Co. for 42 Excello ” flame are lamps at £388. 13s. 

Johannesburg Corporation have placed an order with the British 
Westinghouse Co. for a testing transformer. 

The tender of Wills & Davey has been accepted for the erection 
of the generating station at Port Elizabeth, South Africa. 

Capetown Corporation have placed an order with Ingram & Kemp 
for additional electrical plant. 


Warrington Corporation have accepted the tender of Thornton & 
Crebbin for condensing plant for the electricity works. 

Liverpool Corporation have accepted the tender of W. Thornton 
& Sons for the erection of new tramway offices at £44,914. 


Bradford Council have accepted the tender of A. E. Dean for 
electrical bath fittings at £126. 10s. 

Leicester Council have accepted the tender of J. E. Lester for 
wiring the West Humberstone destructor works at £149. 18s. 6d. 


BUSINESS NOTICES. 


The firm of Wm. Brooks Sayers, consulting engineers and elec- 
tricians, 189, St. Vincent street, Glasgow, in which Messrs. W. D. 
and J. E. Sayers were the sole partners, was dissolved by mutual 
consent on May 20. Mr. W. B. Sayers has retired, and will for the 
future devote himself to patents development and exploitation and 
machine designing work. He will carry on that business in his own 
name and on his own behalfat 189, St. Vincent-street, Glasgow. Mr. 
J. E. Sayers, who has acquired the whole remaining business of the 
firm, will carry on business in his own name at 157, West George- 
street, Glasgow. Mr. J. E. Sayers will receive all debts due to and 
pay all liabilities of the old firm. 


Mesars. Arthur Ronald Holmes & Chas. Walter Scott Nicholson, 
accumulator makers, 231, Liverpool-road, London, N., have dis- 
solved partnership. Debts by Mr. Holmes. 


Messrs. Robt. Gray Linscott & Guy Clement Hurrell, electrical 
engineers, 14B, Aston-road, Birmingham, trading as the Cable Acces- 
sories Co., have dissolved partnership. Debts by Mr. Hurrell, who 
continues under the old style. 

R. J. Nicholson & Co. have been appointed sole agents for Man- 
chester and district for Joseph Richmond & Co.'s lifts and cranes. 


The telephone number of Mr. H. W. Ravenshaw, A.M.Inst.C.E., 
at his private address (Rutland House, Hanwell, London, W.) is 
735 P.O. Ealing. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Fred. Shaw, electrical contractor, 259, North-boulevard, and 258, 
Hessle-road, Hull, has been adjudicated bankrupt. 


At Burnley on June 1 Judge Bompas granted Robert Foster, late 
of Foster & Baker, electrical engineers, Burnley, and Nelson, Lancs., 
his discharge on condition that £250 was paid by instalments of £50 
each half year. 

A first and final dividend of 1s. 8!d. in the £ has been declared in 
the matter of the Thames Valley Launch Co. (Ltd.) in voluntary 
liquidation. 

A meeting will be held on July 10 at 5, Castle-street, Liverpool, to 
receive an account of the winding up of tlie Automatic Electric Rail- 
way Signal Co. (Ltd.). 

A receiving order has been made against Alex. Gavan Inrig, 
electrical engineer, 16, Bruce-grove, Tottenham, London, N. 


Army Stores for Sale —The Secretary of State for War invites 
tenders for the purchase of surplus boilers, distilling apparatus, 
dynainos and other plant, now lying at Bermuda, Barbados, St. 
Helena and Woolwich. Tenders (on forms to be obtained from the 
War Office, Pall Mall, London, S.W.) by noon Sept. 1. See also an 
advertisement. 

Sale by Auction— Messrs. Horne & Co., 8, Delahay.street, 
Storex's-gate, Westminister, S.W., will sell by auction at the Royal 
Arsenal, Woolwich, on 20th inst., at 11 a.m., obsolete and unservice- 
able stores (including cast and wrought-iron, steel, copper, lead 


gunmetal, zinc, brass, mixed metals, machinery, engines, electric 
motors, lathes, steam crane, electric-drilling apparatus, electric 
cable, telegraphic instruments, canvas, &c.) Catalogues from the 
War Office, Pall Mall, S.W., the Ordnance Office, ‘Tower, E.C. and 
the Ordnance Office, Royal Arsenal, Woolwich. See also an 
advertisement. 

Plant for Sale.—Electrical plant, consisting of 1 н.р. Crossley 
gas engine, E. C. C. dynamo (15 amperes and 65 volts at 1,200 
revolutions), 27 K7 type Е. P. S. cells and Ediswan switchboard, 
with instruments, &c., is advertised for sale at Wandsworth. 

Messrs. Joseph Barron (Ltd.), 25, Whitehall-road, Leeds, have for 
sale two vertical steam engines (each equal to 60 н.р. to 100 H. p.); 
also a vertical engine 14 H.P. to 22 H.P., and a Tangye 5-in. centri- 
fugal pump. See advertisement. 

Factories and Factory Sites to Let, %c.—Messrs. Leopold 
Farmer & Sons, 46, Gresham-street, E.C., and Kilburn, N.W., London, 
have some riverside land in Battersea to be let in plots suitable for 
factories, &c. 

The same firm have also to let a factory in Battersea and some 
suitable factories at Willesden Junction. See advertisements. 

A factory of two floors at Mount Pleasant, Southall, is to be let 
or sold. Applications to Mr. Bernard, 3, Hanger-lane, Ealing, W. 
See advertisement. 

Agents Wanted.—Fuller, Macleod & Co. (Ltd.), Norfolk House, 
Laurence Pountney-hill, London, E.C., require agents for the sale 
of Hellesen dry cells. See advertisement. 

Tramway Material.— If the bulk of a catalogue is a measure of 
a firm’s business, then the Electric Tramway Equipment Co. has 
made large progress since 1898, when their first catalogue of 28 
pages was issued. A new illustrated price list, the third the firm 
has issued, contains 102 pages, the greater portion being occupied 
by illustrated descriptions of material for the overhead equipment of 
tramways. But a number of pages at the end are devoted to gears 
and pinions for all purposes, to quick-break switches, fuses, section 
and feeder panels, bus bar insulators and similar material. The 


Fia. 1. - SLEET TROLLEY. Fic. 2. — INsULATOR FOR TEMPORARY WORK. 


insulation of overhead material is of cardinal importance, and the 
firm has given special attention to this point, employing an insula- 
ting material called Verus," which, it is claimed, possesses great 
heat-resisting qualities and superior mechanical strength, besides 
being an excellent insulator. Fig. 1 shows a sleet-cutting wheel 
which is being introduced by the firm. It is said to remove ice 
and sleet from the trolley wire without cutting the wire itself in any 
way. Another new device, shown in Fig. 2, should be useful for the 
speedy erection of feeder wiresin car sheds and on temporary work. 


Weston Instruments.—Messrs. Elliott Bros., Century Works, 
Lewisham, London, X.E., writes us as follows :— 

We beg to call your attention to the fact that our arrangement with the 
Weston Electrical Iostrument Co. of Newark, N.J., terminated several 
months ago. We have still a stock of Weston instruments on hand, and 
should any of our customers require such instruments to match those 
already supplied by us, we retain all the records of instruments supplied, 
and can for some time to come fill any orders that may be entrusted to 
us at a reduced price. We continue to undertake repairs and recalibra- 
tion of instruments sent to us. Having had 10 years’ experience in the 
adjusting and handling of moving coil instruments, we have had special 
opportunities of studying their weak points and the method of over- 
coming these in a satisfactory way. We consequently wish to draw 
attention to the complete set of improved moving coil instruments which 
we are putting on the market, particulars of which will be found in our 
advertisements. We may add that numbers of these instruments are in use 

in Government departments, central stations, technical institutions, &c. 


Conduit Fittings.— We have received from Messrs. Glynne, 
Jones & Co., 1, Staple Inn, Holborn, London, W.C., acting for the 
Simplex Steel Conduit Co. (Ltd.), a letter, from which the following 
is an extract: | 

A misleading report having appeared in the Birmingham papers with 
reference to the proceedings for the revocation of the patent known as the 
Bayliss grip socket, brought by our clients, зе Simplex Steel Conduit 
Co. (Ltd.), against the Metallic Seamless Tube Co. (Ltd.) (to whom this 
patent had been assigned), to prevent injury to our clients in the 
electrical trade, we wish to make known the true facts of the case. 
A short time аро the Metallic Seamless Tube Co. threatened legal pro- 
ceedings against our clients for an alleged infringement of this patent. 
These threats naturally interfered with our clients’ business, but no 
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steps whatever were taken by the Metallic Co. to follow them up. 


The Simplex Co. therefore placed the matter in our hands, and, our 
experts and Counsel having been consulted, we, were advised that the 
patent could be revoked, which would remove some uncertainty in the 
electrical trade, and make impossible for the future such threats as those 
to which our clients had been subjected. We obtained the authority of 
the Attorney-General for the presentation of a petition, and this petition 
came on before Mr. Justice Joyce on Saturday, 3rd inst, when the 
Metallic Co. submitted to the revocation, and judgment was given in 
favour of the Simplex Co., with costs. 


Catalogues. Ferranti Limited have ready a new catalogue 
(No. 17) of alternating, instantaneous-action, maximum:-current 
relays for controlling automatic switches for use on alternating- 
current circuits in cases where it is either not desired to use a 
time-limit relay or where & cheaper arrangement is preferred. 


Moy & Bastie's resistance units are listed by Ernest F. Moy (Ltd.), 
Greenland.place, London, N.W., in & separate sheet specially 
devcted to this apparatus. 

The sectional view shows clearly the details of м 
construction of these units. The resistance wire | 
is tightly wound on a threaded metal supporting 
tube provided with terminal bands at each end. 
The metal tube, which is very thin, is formed by 
а rapid process on a screwed mandril, so that it 
has a thread both on its inside and outside sur- 
faces. The wire, which is kept from contact with 
the tube by thin asbestos, sinks into this thread 
so that every turn is supported in position and no 
amount of heat can cause sufficient expansion to 
alow adjacent turns to come into contact with 
one another. Each separate unit is mounted on 
а pair of porcelain insulators. The units are 
non-inductive on continuous current, but when 
required for alternating current the metal tubes 
are split in order to prevent eddy currents. The 
units are made in one size only. 


Electric steam and power-driven com- 
pressors of all types (including single and 
duplex, simple and compound, single and 
multi-stage, &c.) are described and illustrated 
in a book of 175 pages now being distributed 
by the Laidlaw-Dunn-Gordon Co., Liberty- 
street, New York. The results are given of 
the latest investigations on air-valve gears. 
The book will be found a useful addition 
to a technical library. 


The Alliance Electrical Co., 23, Grafton- 
street, London, W., have issued a pamphlet 
describing electric coal cutting machinery manufactured and sup- 
plied by the company. These machines are fully explained in the 
pamphlet and their construction and operation described. 


“ Printers’ Pie. — This is the title given to a miscellaneous collec- 
tion of coloured and black and white illustrations, short stories, 
anecdotes, facetiie and miscellaneous contributions from artists and 
authors well known in journalistic and literary circles. These have 
been gathered together and edited by Mr. W. Hugh Spottiswoode, 
and published (price 1s.) for the benefit of that exceedingly well. 
managed and deserving charity, the Printers’ Pension, Almshouse 
and Orphan Asylum Corporation, whose offices are at 20, High 
Holborr, London. This is the third issue of Printers’ Pie,” and 
is, wo think, the best of the three. It is not always that the pur- 
chaser of a publication issued for charity's sake gets more than his 
money's-worth, but Printers’ Pie" is a striking example of good 
value. There is not a dull page throughout the book and many of 
the illustrations are worth all the money charged for the whole col- 
lection. Charity begins at home, and the man who expends 1s. on 
“ Printers’ Pie " (which by the way can be obtained at all the rail- 
way bookstalls and of all newsagents and booksellers) will have 
cause to congratulate himself on the intrinsic value of his purchase, 
which should be made immediately or the issue will be exhausted, 


Japan's Fieet.— The practical annihilation of the Russian fleet 
by Admiral Togo has naturally aroused great interest in the perfect 
models of the Japanese warships which are now being exhibited at 
the Naval, Shipping & Fisheries Exhibition, Earl's Court, London, 
by the British firms which built the battleships, cruisers and torpedo 
boats responsible for Admiral Rojestvensky's downfall. The models 
are shown in the Queen's Palace and Ducal Hall, where large 
numbers of visitors daily inspect these beautiful models, which 
include the battleships “* Asahi” (John Brown & Co., Clyde- 
bank), Shikishima (Thames Iron Works & Shipbuilding Co.), 
" Hatsuse " апа “ Tatsuta” (Sir W. G. Armstrong, Whitworth & 
Со.) ; torpedo boats and torpedo-boat destroyers (Yurrow & Co.), and 
the torpedo-boat destroyer ** Shirakumo ” (J. I. Thornycroft & Co.). 

Imports Tho following are official values of imports of elec- 
is machinery, material and apparatus into this country during 
May :— 

Electrical machinery, £29,477 (an- increase of £6,410, compared with 
May, 1904); telegraph cable and apparatus, £5,586 (decrease £1,800); 
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other electrical goods, £91,947 (increase £31,016). The value of imports 
of the three classes for the five months ended May last were respectively 
£207,089 (decrease £7,772), £29,122 (increase £14,807), and £461,094 
(increase £81,856). 

Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical ШЕШ. 
which is not separately specified) from May 31 to June 6, with the 
ports of destination :— 

Africa —Alexandria, £960; Beira, £493 (telegraph material); Cape 
Town, £1,246; Chinde, £180; Delagoa Bay, £174 (including £153 tele- 
graph material); Durban, £1,146 (including £251 telegraph material); 
East London, £133 (including £38 telegraph material); Port Elizabeth, 
£707. Argentina —Buenos Ayres, £1,400 (including £150 telegraph 
material) ; Rosario, £12. Australasia— Auckland, £550; Adelaide, £22 ; 
Brisbane, £167; Christchurch, £4,990; Fremantle, £29; Melbourne, 
£1,137 (including £1,121 telegraph material); Napier, £5 ; Perth, £37; 
Rockhampton, £1,797 ; Sydney, £925 (including £16 telegraph material); 
Thursday Island, £141 (telegraph material) ; Townsville, £29 (telegraph 
material). Belgium—Ostend, £17. Canada—Halifax, £121 (telegraph 
material); Montreal, £220 (telegraph material); Quebeo, £15; Toronto, 
£84. Canary Islands, £100. Ceylon—Colombo, £48 (including £18 
telegraph material). China—Foochow, £20 (telegraph material); Shan- 
ghai, £125; Tientsin, £10. 55 £39. Fiji Islands, 
£328. Germany —Hamburg, £140 (telegraph material). Gibraltar, £170. 
Holland —Amsterdam, £210 (including £136 telegraph material); Rotter- 
dam, £1,323 (including £27 telegraph material); Vlieland, £236. Hong 
Kong, £10, India—Bombay, £1,015 (including £71 telegraph material ; 
Calcutta, £820 (including £61 telegraph material); Karachi, £52, Japan 
—Kobe, £68; Yokohama, £2,897. Malta, £6. Mauritius, £205. North 
Atlantic, £86,250 (submarine cable). North Sca, £1,800 (submarine 
cable), Portugal Lisbon, £131 (telegraph instruments). Jiussia— Bt. 
Petersburg, £9,498 (including £9,450 telegraph material and instruments). 
Siam—Bangkok, £181. Straits Settlements—Penang, £708; Singapore, 
£120 (including £10 telegraph material) Sweden — Gothenburg. £117 
(including £95 telegraph material. U.S.4.—Galveston, £70,699 (tele. 
graph material). /'ruguay—Monte Video, £120 (telegraph material). 
West Indies Dominica, £15 (telegraph material); Trinidad, £49. Total 
£143,742, against £31,821 in the corresponding week last year (June 
1 to 7). 


PATENT RECORD. 


aes 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEewBunN, ELLIS & Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications are not open to public inspec- 
tion until after acceptance of Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete 
Specification accompanies application, an asterisk is affired. 

Unless otherwise stated, the application ts made in London. 


April 1, 1905. 

6,882 F. J. Matson. Bradford. Portable gear coupled water motor and 
dynamo for re-charging motor car electric ignition accumulators 
snd the like. 

6,891 Evectric Ianition Co. and F. H. Hart. Birmingham. 
breakers for elecirically fired internal combustion engines. 

6,904 G. W. FowLER and G. HirpRETH. Stockton-on-Tees. Preventing 
accident through breakage of overhead wires. 

6,922 E. Dove. Devicefcr preventing telephone handle being turned more 
than once. 

6,946 F. FBANCOMBE. 


Contact 


Pristol. Electric fire alarms. 


March 31, 1905. 
5,8554 E. S. W. Moorgand W. B. Bennitt. Wolverhampton. 
for starting, stopping and reversing electric motors. 
spplied for, Feb. 24, 1905.) 
April 3, 1905. 
6,951 CHAMBERLAIN & Hc oKHAM and S. H. HoLpEN, Birmingham. Pre- 
payment meters. 
6,958 Н. R. Burnatr. Barrow-in-Furness. Safety devices for overhead 
wires. 
6,969 G. Moorg and J. H. Hirst. Hull. An electrical time cutoff. 
6,987 J. B. WuiTNEY. Electric warp-stop notion.“ 
6,994 W. F. Newcomen. South Woodford. Separators for battery plates. 
7,004 A. Ккүкоірз. Electric furnaces. 
7,006 E. JaHR. Generation of electricity by earth cells.* 
7,008 L. OrriNGER. Safety-circuit closera.* 
7 
7 


Apparatus 
(Date 


010 D. W. Troy. Methods of receiviog electrical impulses.  (Da'e 

applied for, April 8, 1904, date of application in U.S.) 

‚019 Q. Bowron. Contact breakers. 

7,020 R. KotHer. Electrodes for electrolyeers used in the manufacture 
of bleaching liquors.* 

7,035 J. Е. Duk, Electrical corductora. 

036 A. Weiss. Electrically propelled vebicles. * 

‚048 J. E. ре Jersey. Electric temperature controlling devices. 

068 


RES 


April 4, 1905. 
J. ANDREWS and J. ANDREWS, jun. Birmingham. 
tric lamp shades. 


7, Carrier for elec- 
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7,075 J. A. Main. Electrically controlled device for operating valves of 
internal combustion engines. 

7,082 J. SRINNER. Southampton. Electrical alarm mat. 

7,095 J. M. WELLINGTON and W. F. DANIELL. Arc lamps. 

7,010 A. pe HEMPTINUE. Apparatus for absorbing gases by a liquid under 
the action of the silent electric discharge.* 

7,105 W. T. HzNLEY's TEUZGRAPH Works Co. and H. Savace. Cables. 

7,111 L. A. GraNoL: and R. A. Persis. Magneto elec'ric generators. 
(Date applied for, April 14, 1904, date of application in France.) * 

7,121 H. Baccstt and Tas NEW CZNrURT Arc Licut Co. Attaching 
globes of arc lamps. 

7,124 W. P. THomrson. Liverpool. 
Telephone system. 

7,185 W. H. FEI LOwS, E. T. Pickup and W. Tice. Regenerative battery. 

7,156 H. Leityer and R. N. Lucas. Electric lighting of trains. 

7,148, 7,149 and 7,150. B. T. H. Со. (G.E. Co., US.) Systems of electric 
motor control for electric vehicles. 


SPECIFICATIONS PUBLISHED. 


Norz.—All specifications can be obtained at the uniform price of 8d. each. 


1904. 

12,576 McNziL and PERSON FIRE ALARM (Lrp.). Electric fire-alarms and 
thermo-indi:ators. 

12,467 Veritys LIMITED апа WALKER. Electric favs. 

12,741 Du Cros (Soc. Anon. des Anciens Etablissements Panhard and 

| Levasror) Electric ignition apparatus for internal combustion 
motora. 

12,840 Weuts. Electrical train describer cr indicator. 

13,136 BouLT (Soc. Dubois et Emery). Electrically heated gauffer m ulds. 

13,173 MEnnYwEATHER. Telephonic communication at fires. 

15,225 HOLDEN and CHAMBERLAIN & HooKHAM. Electrolytic meters. 

20,630 Dg Mare. Fan or exhauster for the electrification of air or other 
gases. (Date applied for Sept. 24, 1903.) 

20,846 LipDLE (Hartman). Electric circuit-breaker. 

21,322 STRECKEBR acd STRECKER. Etching metal plates by electrolysis. 

21,642 MacauLv. Electrical apparatus for adjusting tram-rail points 
from the car. 

25,608 HürsMEYER. Hertzian-wave projecting and receiving apparatus for 
locating position of distant metal objects. 

25,639 Strong. Space telegraphy. (Date applied for, Nov. 24, 1903.) 

25,598 Mitts (Hammond). Switchboards. 

26,096 Eastwoop. Controlling systems fcr electric motors. 
for, March 21, 1804.) 

26,099 Eastwoop. Electric motor controlling systems. 
for, June 10, 1904.) 

26,220 WILKINSON. Conduits, mains or cables. 

26,982 SiEMENS Bros, & Co. (Siemens & Halske Act. Ges.) Switch instal- 
lations for telephone exchanges and switches therefur. 

26,679 ScHàrrER. Electric circuit-protecting devices. (Date applied for, 
Dec. 9, 1803.) 

26,921 WEzDpoN. Electrodes for are lamps aud making sme. 
applied for, Dec. 10, 1903.) 

27,005 Benassy. Switches, (Date applied for, Dec. 17, 1903.) 

27,135 Hear, BAILEY, BRIERLEY, BILLINGTON, RICHARDSON, HAYD:CK and 
Joxzs. Hangers for trolley wires. Ts 


(A/S Elektrisk Bureau, Norway). 


(Date applied 
(Date applied 


(Dat» 


COMPANIES' MEETINGS AND REPORTS. 


India Rubber, Gutta Percha & Telegraph Works 


Co. (Ltd.) 


A half. yearly meeting was held at the offices on Tuesday, Major L 
Darwin presiding. 

The SECRETARY (Mr. A. P. Crouch) having read the notice calling 
the meeting, 

The CHAIRMAN said : Before roferring to the business of the meeting 
I would refer to the death of our colleague, Mr. S. W. Silver, and also to 
the death of Mr. John Bailey, who recently retired from the position of 
works manager which he had held for nearly 40 years. Mr. Silver was sọ 
well known to all the shareholders as one of the founders of the company 
that it is unnecessary for me to say anything except we were all very sorry 
tolose the advice and companionship of one for whom we had the highest 
esteem. As Mr. Silver’s connection with the concern dates from the 
company’s inception in 1864, it may not be known to some of the 
shareholders that the district of London in which our English works are 
situated has taken its name from these works and from the family of our 
deceased colleague. He therefore leaves behind a lasting memorial of 
his business acumen and foresight. The proposal of th2 board to-day is 
to pay an interim dividend. At this meeting no accounts are presented, 
but the board, judging from the gencral tendency of the business during 
the period since the ordinary general meeting, has hitherto been able to 
recommend an interim payment. Iam glad to say that your board has 
had no difficulty in coming to that conclusion on the present occasion. 
At the ordinary general meeting in December, I referred to the high price 
of raw material and to the almost insuperable difficulty of sufficiently 
raising our selling prices to meet the increase in cost of production so 
long as the advance was progressive. I also said that if the inczease in 
cost reached a stationary stage we would doubtless be able to get our 
selling prices advanced. Raw material is still very high, but we have 
been able to increase our selling prices, if not to the point at which they 
should be, yet sutliciently for our protection. Our cable steamers ‘' Dacia 
and >. Buccaneer" have had employment in cable repairing. and the 
former was chartered for the laying of a cable, which was successfully 


carried out in the West Indies. She is now at work cable repairing in 
the North Atlantic, and the '' Buccaneer” is also away from her home. 
station laying some short cables for the Dutzh Government. In general 
business the Silvertown and Persan works have been kept fairly busy, 
and the board has under consideration expenditure at the latter works 
with the view of increasing the manufacturing facilities there. I now move 
that the distribution of an interim dividend of 24 per cent. (53. per share), 
tax free, be approved. 

Col. A. WESTON JARVIS seconded the motion, which was carried 
unanimously, 

A vote of thanks to the chairman and directors terminated the 
proceedings. 


At the above meeting the motor tyres used on the winning car in the 
eliminating trials recently made in the Isle of Man, under the auspices 
of the Automobile Club, were shown, and the shareholders were con- 
gratulated upon the fact that these tyres were manufactured by the India 
Rubber Co. for the Palmer Tyre (Ltd.). | 


CHADBURN'8 (SHIP) TELEGRAPH CO. (LTD.)—The profit for the year 
ended March 31 was £18,095. 3s. 7d. After deducting directors’ fees and 
remuneration and depreciation (£8,234. 10s. 8d.), and the interim dividend 
paid on the preference shares and ordinary stock, the balance was 
£3,860. 12s. 11d., which, with balance from last year, left £11,187. 3s. 8d. 
to be dealt with. The directors propose to pay a dividend on the ordinary 
shares at the rate of 12 per cent. (less tax) for the half-year ended 
March 31, making 10 per cent. for the year, carrying forward £7,587. 33. 8d. 
The year's working has been extremely satisfactory, and a large amount 
of very profitable work has been carried out independent of the ordinary 
telegraph business, allowing of a larger sum than usual being written off 
under the head of depreciation in reduction of the amount appearing in 
the balance-sheet for goodwill, patents, &c. The new works at Bootle have 
been in full operation for over 12 months and results have been gratifying. 

GWYNNES LIMITED.—At the meeting on Monday Mr. John Gwynne 
said the British Engineering Co. of Egypt was formed in October last, 
and comprised Messrs. Dick, Kerr & Co., Callender’s Cable & Construc- 
tion Co., Babcock & Wilcox, James Gibb & Co., and Gwynnes Limited. 
It was hoped that good business for all the parties interested would result, 
and cause a great deal of the trade that had been going to Continental 
centres to be re-diverted to this country. During the past few weeks there 
had been indications that a revival of trade was near at hand. 


JARROW & DISTRICT ELECTRIC TRACTION CO. (LTD.)—The total 
capital expenditure at Dec. 31 was £15,653. 2s. lld. ‘The light railway 
construction on private land on either side of the River Don is nearly. 
completed. The Board of Trade have extended the time for the comple 
tion of the light railways until Dec. 17. The directors have applied to 
South Shields Corporation for running powers over the Corporation's lines. 


UNITED ELECTRIC TRAMWAYS OF MONTE VIDEO (LTD.) Mr. Wm. 
Trotter, at the first ordinary general meeting on Monday, said a contract 
had been entered into with J. G. White & Co. for reconstructing the tram- 
way systems of La Sociedad Commercial de Monte Video, for constructing 
certain extensions, and for equipping the line for electric. fraction, for a 
sum not exceeding £405,000. ‘The work would take about two years to 
complete, and as soon as the plans submitted to the municipality of Monte 
Video had been passed the contractors would be prepared to start work, 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 
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NEW COMPANIES. 


EVERETT, EDGCUMBE & CO. (LTD.) (81,764.). Reg. May 30, capital 
£20,000 in £1 shares (4,000 preference, 15,997 ordinary and three A} to 
acquire the business of mechanical and electrical engineers carried on а" 
Hendon and at 87, Victoria-street, Westminster, as Everett, Edgcumbe & 
Co., to adopt agreements with E. I. Everett, K. Edgoumbe and G. J. 
Lemmens, and to carry on the business of mechanical and electrical 
engineers, instrument makers, electricians, suppliers of electricity, &е. 
First directors, K. Edgcumbe, E. I. Everett and G. J. Lemmens. 

OZONAIR, LIMITED. (84,770.)—Reg. May 30, capital £5,000 in £1. 
shares (100 founder's), to acquire inventions relating to production, treat- 
ment, application, supply and generation of electricity and gas or to 
apparatus therefor, in particular to acquire from E. L. Joseph the benefit 
of certain existing inventions relating to improvements in apparatus of 
ozonising, purifying and otherwise treating atmospheric air, and to carry 
on the business of manufacturers of and dealers in electrical instruments 
and apparatus, «с. The subscribers are E. L. Joseph, electrical engineer, 
T. S. Wederell, S. Gillatt, J. W. Burrows, F. A. Austin, G. E. Mead and 
S. Rosenberg, engineer, First directors, E. L. Joseph, T. S. Wederell and 
S. Gillatt, Reg. ofliee, 27, Chancery-lane, London, W.C. 


STATUTORY RETURNS. 

HARRINGTON ELECTRIC LIGHT CO. (LTD.)—The return to May 5 gives 
capital as £5,000 in £1 shares, of which 3,900 have been taken up and 
paid for in full. Mortgages and charges, nil. 

METROPOLITAN ELECTRICSUPPLY CO. (LTD.)—In thereturn to March 28, 
capital is £1,500,000 in 100,000 ordinary shares of £10 each and 100,000 
preference shares of £5 each, of which 100,000 ordinary and 76,121 pre- 
ference shares have been taken up. £10 per share has been called up on 
97,968 ordinary and £5 per share on 76,121 preference and £1,360,285 
nas been received. £20,320 is considered as paid on the remaining 2,032 
preference shares. Mortgages and charges, £470,000. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. | MORTGAGES AND CHARGES. 
Wek | 8 | Inc. AGGREGATE. FLATHER & CO. (LTD.)—A second debenture dated May 23, 1905, to 
Line. ended 8 "a * SET. Ine. or | Secure £400, charged on the company's undertaking and property, present 
3 weeks. Amount | Dec. (a) ae и including uncalled capital, has been registered. Holder, 
ГІ E cd £ & . A. Angell. 
Aberdeen Corporation ....../ June 9 i ETE 1193 | t %% KENT ELECTRIC POWER SYND. (LTD.)—-A charge (dated May 26, 1905) 
па .. poA 3 80 - 9 8 03 |- 119 | оп company’s undertaking and property, including uncalled and unpaid 
Barnsley ...... . e e| May 23 157|- 88 91 8.277 104 | capita), to secure £1,850, has been registered. Holders, Hon. J. B. 
Barrow . . .. . | % 26 224 1 10 21 4,279 + 972 | Lubbock and G. C. Curtis. 
Bath Electric Trams, Ltd) » 81 715 | + 79 | 2: 13.391 + 949 
Birkenhead 690e90900909090000000€9* June 6 1,092 = 27 ese өз 
Birmingham Corporation... „ 8| 846 + 97| 9 8348 |+ 791 
*Birmingham & ne! Moy 96] 1,048 | - 218 21 £6814 + 4,821 
lackbarn Oorporation...... eee eee ses ee . 
Bleakpocl охра June : 78 | - jos б оа 1485 CITY NOTES. 
Blackpool and wood... . „, 882 22 = , ——— 
Blackp'LBt.Anne's&Lythbam — .. T сыгу. к ч; MEMORANDA (June 8).—Bank rate 23 per cent. (since March 9, 1905 
= 18,148 |- 1 А і . р . (since March 9, ). 
Бона богова sion. May ar Tom $ 1 ! i 9.500 = 464 Price of silver 27d. per oz. Consols 902 —90f for money, 901 —91 for 
. June 8| 4,07 — 89 9 | 89,103 9.453 | account; 24 per cent. annuities 891—891. Cont ols Pay Day, July 5. 
Brighton Corporation...) , 4| (981) + 91: 10 | 8828 i+ 801 | Stocks and Shares Continuation Days, June 13 and 27; Ticket Daye 
Brisbane Tramways ......... April 19 | 2212 | + 93, 15 82,691 |- 807 June 14 and 28; Pay Days, June 15 and 29; Minin Shi C і 
Bristol Trams & . . June 9 | 6,118! - 59 17 79,125 |- 1,888 t y y8 : ning are Carry-over 
Buenos Ayres & Belgrano. 7| 8,775| + 276 8 10,687 | + 440 | Day, June 12. 
Buenos Ayres Ше. Trams. x. : rae А 1р pH LM — 
Burnley Corpora: 000008 oes une П ? ' 
B —— | a RC 80 - 11 19 ue 5 278 CALCUTTA ELECTRIC SUPPLY COR PN. (LTD.) — The number of units 
ury Corporation * May ^49 UNES delivered to consumers during the four weeks ended April 28 was 301,369 
` 834,9 100, к dis : MISSE 
8 . 23 ве Mig | alee ree ы X compared with 289,653 in the corresponding period of 1904. 
Casale O orc v 3 20 — 83 32 | $5) - — «| CITY OP LONDON ELEOTRIC LIGHTING CO. (LTD.)—The transfer books 
Central London Railway... „ 8| 6,615) - 111 | 22 | 153,716 + 1.801 and register of holders of the £400,000 5 per cent. first and £300,000 44 per 
Chatham & Dist. Ls. В ves od 680 | + 73 2! 18,25 |+ 1,266 | cent. second debenture stock will be closed from 16th to 30th inst. inclusive. 
Oli & Boot" Londan Bip. May 4 530: | 388 18 65.283 3.686 GENERAL ELECTRIC CO (LTD.)— The transfer books of the 5 per cent 
London Bly..| June - 4 , = . : i M д : : i 
iesta шов. eos 1 | 2 ae 15 рр, + s preference shares will be closed from 17th to 30th inst. inclusive. 
Devouport & Dist. Trams... May 36 452 — 148 2l 9,810 |- 6t0 KABELPABRIK AEKTIBNGESELL8CHAFT, VIENNA.—4A dividend of 7 per 
Dover Qo Birr June | d ue 2 1 coe E 905 cent. (the samo as in 1904) has been declared. 
e г 4, x : ' ours were generated, yielding a gross revenue of £9,000, against 968,090 
DT оова = A | 90 + pi E- 15050 т ИЗ | units and £8,500 for the corresponding period of last year. 
Gateshead & Dist. rams.” May 28) 88| + 167| 21 18,063 H $5 | STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
Glasgow Corporation. . . June 4 16,767 | - 274) 1 | 15,767 - 274 | ordered a further issue of £400,000 4 per cent. mortgage debenture 
(| May £0 | 1s + 16% „, | stock of the British Westinghouse Electric & Mfg. Co. (I. til.) to be quoted. 
@1оввор........................ КО n| 1и E юр 22 2,517 + 269 | The committee have been asked to grant quotations to a farther issue of 
Gravesend—Northfleet......| May 96 | 226 — 171 21 4933 - 610 | £150,000 4 per cent. mortgage debenture stock (perpetual) of the Eastern 
Gt. Arlina си Rly. dins 2 1,530 x 1 18 13078 "И Extension, Australasia © China Telegraph Co. (Ltd,) and 10,000 £5 
ort w.. Ma [ 788 i " p ; s i Adelai "lecti 
„alia dn M 81 3,00 619 | 9-1 23929: + Bs Ga paid) 6 то cumulative preference shares ої the Adelaide Electric 
Hartlepool WAYS ....| 4, 28 282 - 211 21 5,08 865 | Supply Co. (Ltd.). 
Hoddersfeld ...... June 8 14011 + 118, 9 | 11275 |+ 189 Cee EREMO ——— '— —— 
A Corporation . . .. „ 8 2.202 + 87 : an 9 5 ee i Бу I" 7 
77% 8 COLONJAL AND FOREIGN INVESTMENTS. 
Ipswich Corporation......... Juve 3 ‘ 459 M 14 р 9 8,757 = 569 
Isle of Thanet Co. ... ... „ 3 b24 | - 9 86 11,5768 - 464 T Е р 8 
Kidderminster & Distris... May 26 12|- 11 21 2,063 зви Price | йым | DIVI- | BUSINKSS, 
Kilmarnock Corporation | June 3 165 885 ' RR РА 4 3 a, NAME. w | E a | DEND | WERK TO 
Kirkoaldy Oo e| „ 8 920 — 1 18 | 288 + 7 dr June 7. © | Dur. Jun 7. 
агаарга гед O. . . ›, 1 | 668 + 11 10 паи + y Н e > а ; | 
Leeds W з 6,268 | + 418 680 + 1, гат uw : сети 5 
* Liverpool Corpora e Е 27 10523 | - "m6 21 218.20 7 ми Bec. e d yes жый 
жеге a | И та А 1 ; " 1 ° . КД '. 
Liverpool Overhead Riy. . Juno 4 „% — Ыы 28 | 84,482 |- 189] | 0 Anglo Argentina id vi 0-50 , 518 5jAp Oxt, PL Ey, 
London County Oo ..| May 27! 14380 | + 9:0 | 23 | 114412 |+ 22,64 16 & 95 574 . Pref. ............) 6—@} | i 0 ; = e цу, 
Lowestoft. . . . . . . . . . . . June 8 | 166} + 8j z 9,878 se 8t. ех Peas ermanent 6% Deb. Btoc) | 141 —144 | 8 zc tuit s 
Mi potest Соп ue om eg $0471 S | use [+ 77 962 ы (red) sp s IX bb. зв 4 12 7 b] 
FDOPA Ж M 45 i 2 . ———＋ꝙ9bb᷑᷑⁵—A „4 «соз» RT em oe i 
М геу Railway . . . „ 8 new 1 6 | 22 85.155 |+ 1,671 | MK га тыс ашка О, өөө. | 190—1 ie 5 - 133 | 124 
„Morthyr 99409002000000002e00095. May 26 ! 187 - 71 | 21 8,£07 т 915 к 4 Do. b Cum. 9 »*.00000009909198 Pr $—1 ( u 8 em es ee 
Metropolitan Elec. Trams | ,, 96| 9,268! + 611 2l 43.637 ＋ 18,418 | Bt. * 44% Deb. Stock (red.) ..... | 96 —)0 410 0| „ £8} | £6] 
Middleton .. . . . . . . „„ 98 - 76 Yi 6,813 |+ 440 | 100 5 „ b per Cent. Debs. 1 99 —102 418 1| a edo 
Musselburgh . . . jio a | 277) (S 46% FVV... ee AES " т M 
Newcastl C ti M is B' 8,782 + 7 | pe n b t Do, b Cent. Cum. Pref. secos 83 6 17 8 = ee 
Nelson Corporation .. » 8 180|+ 5 id | lx |+ " oaj eel 44%) Do. 44 per Cent. Db, Prov. Gis | 94 = 4110 С il 
итен Tyna бир. | uio : 9| sive + 6160 Def. Ord. l... . 65-10 6 11 1 — Jor! .. 
ol жа, (Mon.) 9060000000060, 39 ' tes + 48 3 { | 5 t Do Pref Ord. 98 10 4 9 | 
Northampton Corporation. ., 2 | 4481+ 801 9 8,728 |+ 281 Bt. 12 Do Ee acta 9 ad — ; 432 I æ 1 | 
Uidham, Ashton & Hyde... | ay 6 &45 - » 21 10, 5 | + 18 wl #4 | Do. Cum. . Pref, Stock. 101 —107 Do DE Nut 
Oldham Corporation. . .. June 4 1,662 + 457 10 16,245 + 4,142 di 2 Do. per Cent. ist Mort. Dba OBR —1057 4 7 9 - 0! 1 НДА 
Perth (W. A.) E oo. Trams! . „ 1,856, + 1% $2 | 81,548 + 9,226 | 10 #7 ре. ancouver Power Debs, . 100 —103 4 7 5) .. TED 
eterborough . eee] May 6 120 — M9 31 | fam 242 menos Ayres and Belgrano Qd... SI 15 9 6| m NOI ВК 
Pontypridd Dist. Councll..| June 8! 169 ШШ 9 | 160 ,  .. toe | o P per Cent. A" Cm. Pre Ht} - MEER 
Poole and Гівігісі............| May 20 $80 - 175, 21 , 5988 |- #3 ЧЕ ро. goersisescescasesessensenees 1—68 1591) - n DES 
Portsmouth Corporation Ve June 8 1,920 + 16 9 16,819 — £98 Bt. Do. b Cent. Debs. sc» 0000000 107 —1U9 411 8 еә " as 
Pot Mee чын чөн May 26 1,686 > 837 ai | 84,446 : 61 | Bt.) 5 Do. 5% ind Deb. Stock Prov icu iud , 
: 3 u 4 2 . ae , Certa. —*ã 22 ооо 00000000. 60%%%% 3 — = - 
Rochdale COPA Có C EY 8 817 + 654 9 5,382 + 4,182 | St. 5% | Buenos Ayres Elec. Trams (1901; 
Rotherham Corporatio eu м; 1 418 + 20 1 Dol | + ы t 6/0 5 V 7 bf : ^ н oe i? 5} 
Бо ©зәөте TT 0000600000000 1 6 148 = 81 10 89.7 + 210 ¢ Do. * ist Deb. Stock (red. 107 —109 4 2 7 = i ee 
esses] June 5 4,4414, + 826 ‚1.6 ic 0 
messem! May 2 Б + e, 21 | har + 5 ри | баре Шото Таш 148.57 lat it | uu RE OO e | el. ote 
Bom ae ai а x. M Lt Deb. (red) .... . . .. . . .. 101 —103 417 2 Am 
(Southend Corporedaa ß oi | st. 5X | Madras Elec. Trams 57 Deb. Stk 101 —108 | 4 17 8|Ja,Jul| .. X 
Bonth rt Tramways AU “i 29 258 = 3:6 Е 6 - a. 10 b E I Ry. Stg 5% Mort eT d | 
o Trams . is € ES 42 ! 7 - ; Феоо %%% ә е „% m i as 
Stockport Corporation.. June 2 648 - 169 9 6,262 pi 10 Ax P Bering 447. ера (1922). 168 —105 4 6 9 m 
Sunderland Corporation d є E Bt. 5X | Perth SUE -) Elec. Trams, 1st Mt. } | 
Swansea Trams ................ May 6 10 141 21 11,529 + 1,184 | eb. eere cn ꝗ⁊•:b ns. | 106 —108 412 6 ee — 
Swindon Corporation ...... ji | 0% : E ыш 185 l ELECTRICITY SUPPLY. | 
unton Trams n 47 - 2 А = l 
Tynemouth and District... „ 16 210' — 289 | 91 8.990 E 911 {+ 5/9 | Oalontta Electric Bupply Ord. . 81 11 | 479 - 9 “a 
пенде Trams Co басок, „ 8l 471 + 63 22 7,922 H 1,08) (i. | Elec. Ltg. & Trac. Co. of Aust. E^ К 
allasey District Council. June 39 7n | - 9 9 6,746 + 181 | i ex Cum. Fre. ees 9} - o ee eo 25 ee 
Wiki oo Г] 7 "a | + 8 E е + фу; je 5% 1 city Co. Shares ee 991 —10z | 5 9 1 ee oe ee 
n e) nm 6 + , Uer » Electri . Shares . = — — ; x 
West Ham Corporation .. ME: 1,727 + (71 9 18,259 |+ 6,152 ES 15/6 || Do. 5% Dbs. l F. at 95, Sci Ip, all pd.) f4 —96 | 5 4 2 oe Xj| a 
Ұевќор-варег-М аге |......... May 24 109, - 127 91 | 1101 + 81| i) + rlie Elec. Power & 1% | 
Wolverhampton Corpn. .. , 8 1711+ 1282 9 6,60 + 178 | 6% Cum. Ртгеї, ..................„„... 13. zw - s 
Wolverhampton District... „„ 26 862 | - 870! 21 7.447 226 j Ш „Вапа Electric ............ TUE 15-1, | Р — — 
Woroester. . . .. .. . . „ бр 249 — 188 21 5,680 + 6:9 | 10¢ 4$% "Ro Elec., Montreal 417 1s: io | | 
Wrexbam................ eee n» 23 38 — &0 2l 2,046 |- 109 ort. РөЬ.................... 101—104 4 6 7 Ар, Oci .. | 
.Yerkshire Woollen District — ,. 26 609 - 917 21 | 1240 + 764 n : 
(a) ‘Lheee ccmparizone are with the corresponding period last year. t Minus 8 days, In calculating y pns ы has ba og e interest but not 


$ Plus 2 days. J Plus 8days,  *'^Kortnight, — * Partly electrical. 
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Ы E Price Ё i Вовгавав, | | 
Е E E NAMB: 365 i u. | WERE To E NAME, Weg. Ё B Я гуиа 5 
an 1 June 7. E JUNE T. 2 5 June 7. E 5 Dun JUNE 7. 
ELECTRIC RAILWAYS, TRAN WAYS, R0 Bigh-Low- | 
y 18, & s. à. est. | est. . ELECTRICITY SUPPLY. or lex: 
ji | Bath Bheo. Troms Pret. ora... ( -I 41 % „ % | Bo 4 per Cent. Bus Fest ... 114-14 Вв. .. -- 
88/1| Do. Hy it Most. Deb. Steck cd.) ..| 101—108 | 4 7 5 Zo heiii | 10 e | Do. 6% Cum Second Pref. .. ys 3 18 8 = E 
43% | B'ham & Midland Trams4} lat Db. Stk. 99 —101 zi » 1001 | £9 11184 X н er Cent. Deb. Stock (red.) ... 101105 818 6 - — 
% | Баш sane and Cardege Ord...| 174—18 5 0 O|Feb Aus .. || 5 36 | Bromley Kent) EI Lt. & Power Shares) 64-62 |610 8| С à 
é Do. Cum. Pref. (folly psid) % 900065 10 —10} 8 16 2 am ee es 8%. 4 Do. Do lstDobé 105 +e 6 10 5 on ee 
4 Do. 4 per Cent. Debs. . . . . . . 105 —107 | 14 10 | Feb, Aug w| 5 5/6 Brompton & Kensington Elec. Sup. Ord >i 23 = 91 
British Electric Traction Ord............| 91-92 | 6 8 1 m 9^ бү 6 8/6 | Do. 7 per Cent. Pref. an ME dL И 943 
бю | Poe. . per Cent. Cum. Prei... 114—138 „ 2 8 | Feb, dug | 119, 37) [se, 4 |tContral Elec. Sup.Co.sZGuseDb.Siock| 108—106 | 815. 6 | . Ве е: 
Ho Do. 5 per Cent. Perpetual Debs . . . . 132 —124 4 0 8 - 1984 172 6| 4/0 | CharingCrose(W.End&City)E) Вор.Со ice [215-8 “4 ens 
Do. 4} per Cent. 2nd Deb. Stock. . 97 —99 410 1 с céd | 98 5 2/8 | Do. 6% per Cent. Pref. „ 414 2 Feb, Aug s 
4% | Central London Ordinary Stock .... 91—28 | 4 6 0 June, Deo 912 | .. St. 4 Do. 4% Deb. Stock (red.). . . . 108 m 98 818 8 Feb, Aug ie 
4% | Do. 4 per Cent. Pref. Nock , .. 101 —108 | 8 17 s — . facs | . 8/28 | Do. City Undertakip 3 i: 
: ро; реш МОСК ченин анны: 111 mo : 2 р TUNE 5 2/8 | Do. Do. A (19 3 | 5 —5 ‘ 5 0 = 5 
0. 4 er ent. e OF % %%% %%% 1 == еә : b 8 Ch 8 nk [i 
3/6 | CityotBirmingbam Trams.5%Cm.Fri.| (j-th, 3 10 6 Af .. |186, 44% (Po. 4 ri Got Bab Steck (i04) 1000001666 Мае. i 
3/6 | City of Birmingham Trams.5% Cm. . B 310 . 4 7A | City ott naon Electio Hiehtog Ora. 101g 5 1 1 | dm, Deo.. l 
1 City and South London Bly. Con. Ord.| 40 —42 |5 7 2 Feb, Aug 4:6 | 42 10 6/0 | Do. 6 rer Cent. Ctm. Pre f : 1211 5 4 4 | Feb, Aug n 
5 Do. 5 per Cont. Perp. Pref. (1891) ...| 120 —198 | 1 4 Feb, Aug | .. | st. 5% * Do. 5rer Cent. Deb. Stock red.). „ T E 
b Do 1896 118 —121 4 2 8 А 8 4 D Ё : OCE (re m 194 —195 8 18 1 Jn, Dec ae 127 е 
ў Do. 1010. —..g...—.. .. 11 118 4 4 „„ E T e Portam Here bord ZIT a. % „ [unl 
| 4 o. 4 per Cent. Perpetual Debs ТП 107 —110| 8 12 9 May, Nov 5 tes B .. | De. "De. 59 Lon. cim. pref ае dm 3 Vi ы 
(0 Dublin United Trema. (1806) Ltd., Ord. 14—144 - : | $s ИЕ 0 5/0 County of London Elec. Supply TRA My 500 die, 
б e . € %%% „„. — — ee es 0 » x > me a 
40 | Gt, Northern & City Rly. Prf. Ord. (ix) ] 1 f | 718 9 | | вк 40% Do. 2% Deb. Steck (all paid I 
4/0 | Gt. Northern, Piccadilly & Brompton Ж St nU Do. Second D paid) (red.) 118 — 1108 17 7 2 ej 
,, . QM n “<р! 
9 { Imperial Tramwa a Ord 5 woe 5 0 0 Mar, бері es ee 5 ču Do. 5 per Cent. Cun PM 0. d. E 4 15 8 me . ee 
6% |t Do. 6 per Cent. 1. coves...) 14 —144 | 4 8 4 | Mar Верь! -- St. 43% Do. 43 Ist Deb Stock rea.) eesse soree — Е 411 9 da . bs 
43% |t Do. 4} рет Cent. Debs. ..................| 107 —108 | 4 2 9 Jan, July zs]. ж B 6/0 | Hove Electric Lighting Ord................ ^ 1441467 2: о vex 
Isle of Thanet Elec. Trams & Lt. 5% Pi. 8 —24 | 7 18 10 АК e| o] ШБ. 44% | IL. ot W. Elec. Lt.&Power4} Ба 3-83 |5 4 6 zx ͤ—ͤ— — 
4 Lo. 4 per Cent. Deb. Stock 00060000006. 85 —90 4 8 11 ec es 5 7/0 Kensin tn &K bd D * (re .) 100 —108 4 7 b ee se died 
ту, о, оет Сев Пар. й Ori . f- |318 ота | ::] || 5| 63 | Do. Oper Cent. it Potaa | 8-4 b 8 , | 
Do. 5yperCent.Pref........-..| 9—1 i 415 8 Feb, Aug | -. | -. st | 4% | Kensingin.& Engtbg.Co.&NottingHili 64—7 |4 5 9 Jan, Јау| - 
4 Do. 4 er Cent. Deb. 009560098 009 ооо 000 00€ 99 —102 8 19 8 Jan July ee 2 Co. (Joint Station) 47D b Stck. ed 
b London United Trams. 5% Cum. Pref..| 10 —103 | 4 7 0 | о Ces 8| 1/£1 | London Electric Suppi Ord phate аты ea - RM Ne 
6% | Do. 4% let Mort. Deb t $9 10 | 818 Б Z hai) || s we JJ. Eder mosse 
8 Do. er Cent, Perp. Pref. ж... eee zh = ao 42 4 e 1% И; i кеш но Бен 99 —lul 8 19 2 Mr,Jn,8,D 51, ee 
.. | Metropolitan Elec. Trams Def. .. 13—11 | „ = к ЕУ кеште Au ORA. cese ii 58 В | April, Oct t| 3i 
0/6 | Do. БУ Cum. Pref. . . . . . 1—1 414 1 2 `: Шве. | 447 | Do. Per Gent Deb вов 31.5 4, | 8 18 3 | Јар. July 52 135 
4% ро. 4% Deb. Stock . . 105 —107 4 Б 6 - he ad WEE! 842 ро, sf Per Cent. Mrt Pb. Stack red.) 88 100 3 10 8 * Deo..| > | + 
.. | New Gen. Tract. 6 per Cent. Cum. Frei —11 May 100! 417 | Midlan I dr Mock reu 98-100. 8:10 0 — TRE 
10/0 | Potteries Electric Traction Ord, ......| 4-4 | 6 T 10| 73% Newcastle & Dist Elec Tig. OF EU paid осел evo |2004 |100 
6/0 | Do. 5 per Cent. Cum. Prei. 04—92 |5 2 6 |FebAug | -| ~ b| &% | Newcastle Elec. Supply Or тёр ' 114—338 |5 1 | Feb, Aug) gi | x 
43% | Do. 4} per Cent. Deb. Stock ........| 101 —104 | 4 6 7 : inm 5| 6% | Do. bper Серт. Nur. Com. Prei. —à |418 5 | Feb Aog Ё | a 
l| .. | South Lancs. Elec. Trac. & Power Ord. = РА E - 1| 8% | Northern Courtice Elt c. Sv] бм. 0-765819 5 | Feb, aus t 
— | Do. 6% Fred. (21 paid). . . . — . Aprii oct. || 10| 0 | Notting Hill Electric Ord... . palo) 4—44 | 8 O % Mar Sep] -- | -- 
ee Do. 43% Deb. Stock (100% paid) ecce өө ele Jan July M M 100 4% Do. 4 per Cent let Mt "Deba ee 141-1: 4 2 0 Marc 5 <a ER 
6% |tUnderground Elec. Rys. Co.ofLondon | ceh- orh |s o sii | eci | 5| 48 | Oxford Electric Ord. ыш] (- 8 8 Маг а 
Bí% | Waterloo and City Ord. . . .. . $0 —62 |821 0 June Deo | -- | st.] sx | Do. 4% Deb. Steck . . . . оо Bi Marl up e 
TELESRAPHS. 4 26 pa тыс Me Ord 133—141 412 6 Feb, Aug 143 14 
4% |*Alrican Direct Tel. 4% Mrt. Deb. (red.) 100 —163| 3 17 8|Jan,July | :; -- ||8t М Du. bi per Geni Deb. Block (fed) | ori don e 
- | Amazon Telegraph. 93—53 J ‹ ^ ^ Bmithf м kets Elec ock (red.) . . 98 —100 | 8 10 0 - — 14 е 
ж Ape ty Oe hed ee асо еа ee: | Dow ager Cent ß 
Bt. 15/0 Anglo-À merican. . .. . . eee eo etos eos eoe cee cee 59 —61 P 4 14 0 F M y N oe b 4 0 Booth London Ek otrie Su 1 ord. — 85 4 16 b a * T 
d 25 A ee eee 15 = 6 8 6 у АЕН 1 б 151 1 я Routh Metrop'n Elec. Lt. & ‚ым, Ord. $ =? 414 8 — Е = 
бХ | Commercial Cabio’ por Cent, Bab. El ti | 4 1 8 1 4 0 fe | 1 | st. 44° Do. 4 let Dh aik Pa biidon 15 13 | {19 8 A a. 
5 Cuba Submarine Ord. sese». . .. 8 EI | 6 17 8 Feb, Aug dr. EFi 5 270 Urban Electric Supply Ord ee 105 — 9.04.4 0 "a „ 
10 10% Do. Preference 10 per Oent. 00000000: 000 16 —17 5 17 8 Feb. rhe 163 lt | Б 9/6 Do. 57 Cum Pret. © „. 112 6 2, 414 6 en oe S 
2/0 Direct Bpanish OT. a весе: әвәс pisei eoéat: 8 — 3$ 6 11 9 April On Pr > | St " Do 4 pA 1 Mort Deb 99» 009000 00^ ооо од i—i} 4 18 0 vé QE eo 
5 Do. 10 per Cent. Cum. Pret............. 9 511 2 April, ось! -- ; b Ax Westminster Electric Supply Ord. =. ив T © уы 
% | Do. брег Cent. Deb. . . . 4 . 100 %—108%| 4 7 10 | Jan, July | -. | .. b * Do. 5 per Cent. Cum. fre d. —..| 12-18 |5 7 8 Mar, бері | 25 h 
Direct United States Cable ............... 111 6 7 1 Ja, Ap. Jy, 0 DÈ |1), ТИИТ MARDFACTUR о groves вее 6—6 | 8 16 1: & б e 
Direct West India Cable 43K Rg. Db. (rd.) 100 —1 47 7|Jn, bee. e: S 1| td, | Alliance e M Co. 6% Cum. 8, аз. 
Eastern Ordinary ee hee eee eee 099 141 —144 4 15 5 Ja,Ap Jy, O 145 141 1 €d Aron Elec. Meter 6 о Cum P f. @eee i-i 6 6 6 oe ao 
Bt.|17/6 | Do. 8} per Cent. Pref. Stock . .., 96 —02 | 816 1 Ja Ap,Jy,O ®:4| 91 || 5 4/0 | British Insulated & Helab "Cables Ora.| Ü$ а. "n t 
4 Do. 6 рег Cent. Mort. Deb. Etk. (rd.) 107 —109 | 3 13 5 | May, Nov |105 171 ||| Б 90 c Cables Ord. 1 618 4 July, Ted Gij t 
100 6) Eastern Extension . . . . 182—141 | 4 16 0 Ja 2557.0 144 | 1:1 [| Bt 40 y| Do. 4% let Mert „„ 14—01 |418 0|Jan,July | ~ | - 
6 Do. 4 per Cent. Deb. Stock eee 105 —1 3 14 9 eb Aug Bt. Britieb oms'n-Hou v .) eet eee ove 1(9 —1} 5 4 5 9 — on ee 
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NOTES. 
— 

RESEARCH work in connection with magnetic alloys which do 
not contain iron, is progressing favourably, as may_be gathered 
from a Paper read before the Royal Society by Prof. J. A. 

FLEMING and Mr. R. A. HADFIELD, and reprinted in our 
present issue The particular alloys which these two investi- 
gators employed consisted of manganese, copper and aluminium, 
with only a trace of carbon, silicon and iron. With an H of 1:10 
to 43:9, a ring of the material gave „= 16:9 to 28:15, but the 
maximum , even when Н was increased far beyond 43:9, 
did not much exceed 28. This corresponds to about one- 
fifth the permeability of cast-iron for the same value of H. 
The alloy possesses all the magnetic characteristics of ferro- 
magnetic materials, and it may even be permanently mag- 
netised. The authors call attention to the fact that the 


magnetic properties of these alloys point to the hypothesis that 
ferro-magnetism is not a property of the chemical atom, but of 
certain molecular groupings. In other words, provided that 
the secret of this molecular grouping can be solved, then the 
whole mystery of magnetism will be laid bare. This is, of 
course, of immense importance to the electrical industry, and 
towards the end of their Paper the authors almost repeat what 
we said in a leading article a few weeks ago, to the effect that 
the discovery of these alloys might make it possible to manu- 
facture a material even more magnetic than iron itself. 


— — 


WE publish this week a description of the application of elec- 
tricity for driving some heavy rolling mills on the Continent. It 
lies in the nature of rolling mill work that the power required 
from the motors fluctuates enormously, and, so as to take up 
these fluctuations, it is necessary to interpose a peak-levelling 
device. This consists of the three- phase continuous-current 
motor-generator which supplies the continuous current required 
by the rolling-mill motor, and is fitted with a heavy flywheel. 
The equalising action of the flywheel is supplemented by an 
automatic regulating device connected to the motor of this set 
to prevent its being overloaded. The increased current flow- 
ing to the motor-generator actuates an automatic rheostat, 
which cuts resistance into the rotor of the three-phase motor. 
This increases the tendency of the motor to slip, and the fly- 
wheel therefore takes up still more of the additional load, The 
device—which, we may mention, is similar to one described in 
our columns on а previous occasion in connection with elec- 
trically-driven winding gear—is extremely ingenious, and we 
trust that by its employment the chief difficulty in the way 


_of driving heavy rolling mills by electricity will be removed. 


—— 


YET another tramway accident has occurred owing to either 
defective brakes or unskilful application of them. On this occa- 
sion it was attended with fatal consequences, and the case was the 
more regrettable owing to the fact that the tramway on which 
it occurred had only just been opened to the public. The line 
in question was the Sunderland and District Tramways—and 
it may be mentioned incidentally that this tramway is rendered 
of especial interest by the use of a Mond gas power plant. 
After the usual Board of Trade inspection, the tramways were 
opencd to the public on Saturday, and it was on Monday that 
the unfortunate accident occurred. А car was descending а 
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gradient of 1 in 11 with a curve at the bottom, when the in- 
spector in charge of it failed to make the brakes act, the result 
being that the car ran off the line at the curve and tilted against 
a wall, injuring seriously several of the outside passengers, and 
killing one of them. At the inquest, the inspector, who was 
driving, said that the electric brake acted at first and failed 
when half-way down the hill. Fortunately, the car equip- 
ment was not damaged by the accident, it having been possible 
to drive the car back to the station, so that a full investiga- 
tion into the real cause of the mishap will be possible. As 
there will doubtless be a Board of Trade inquiry, we feel sure 
that no pains will be spared to arrive at all the circumstances 
of this most deplorable affair. 


cas cescem leer ecu 


Messrs. DUDDELL and TaAvLoR's Paper on Wireless Tele- 
graph Measurements, concluded on another page, is a welcome 
and important addition to the literature of the subject. It is, in 
fact, the first published instance of the scientific examina- 
tion in all its parts of a working wireless telegraph plant. 
German experimenters, notably BRAUN and SLABY, have 
carried out and published measurements of the currents 
and potentials at the sending end of a system ; but, till com- 
paratively recently, the receiving end had perforce been neg- 
lected, mainly for the reason that sufficiently sensitive mea- 
suring instruments had not been devised. It is the arrival of 
Mr. DUDDELL’s thermo-galvanometer that has made accurate 
measurements of the energy absorbed by the receiver air-wire 
possible. The work has been carried out with admirable 
thoroughness and discretion, and the results now before us will 


prove extremely valuable to all engaged in the development of 
wireless telegraphy. 


THE form of plant chosen for these first experiments is the 
earliest of the tunable arrangements, a form characterised 
by the transmitter having a radiating air-wire and a 
closed independent oscillating circuit, and the two parts having 
a certain length of wire in common. This is not the 
easiest or most promising form to attack, some of the later 
forms with electromagnetic coupling of oscillator and radiator 
being simpler in theory. For, in this the direct-coupled form, 
the introduction in considerable amount of other wave lengths 
than the principal one seems inevitable. In the present case, 
for instance, not only does the mode of connection between 
air-wire and oscillator offer alternative paths to the oscillations 
of the air-wire, but, besides, by attaching a point of the air- 
wire to the spark-gap of the oscillator circuit, tends to force 
that point to become a potential loop. Similar considerations 
make it difficult to feel assured that the current measured by 
the thermo-ammeter in the transmitter does not include cur- 


rent due to some wave length which may not affect the distant 
tuned receiver. 
— — 


THE superiority of the tuned over the untuned receiver is 
one of the most evident conclusions to be drawn from the 
experiments ; and this superiority is equally real whether the 
sensitive part of the receiver is dependent for its operation on 
E.M.F., current, or energy delivery. Another interesting 
reeult is the law demonstrated in Table I. of the Paper, that 


receiver current is proportional to the height of the transmitter 
air-wire and the current in it jointly. We could wish, how- 
ever, that the authors had given some explanation of a curious 
point that arises here. When the height of the sending air- 
wire is increased, the power supplied to the induction coil 
and its spark-gap being meanwhile unaltered, the current 
in the air-wire is found to increase. This is not what 
would be expected. Nor is it clear why, when keeping 
the air-wire current constant, greater height and more copious 
radiation should be associated with shorter spark-gaps in the 
oscillator circuit. No doubt future experiments on trans- 
mitters with more recent and, as said before, theoretically 
simpler methods of coupling radiator and oscillator will give 
results more easily understood if not less paradoxical than 
these. Incidentally, the first two columns of Table I. show by 
the constant sum of vertical air-wire and included length of 
the inductance spool that the coiled wire used in tuning the 
air-wire acquires quite negligible inductance by its being coiled, 
nearly all its self-inductance being due to the skin effect. 


THE investigation of the currents induced in the receiver air 
wire by differently-shaped transmitter air-wires yields in the 
second table of the Paper some figures which will dispel many 
old-standing doubts. They show finally that the vertical air- 
wire is the best of all ordinary shapes. Moreover, it is easy 
to see from the table that the same proportional effect is brought 
about in the untuned as well as in the tuned receiver by any 
stated modification of the transmitter air-wire; which,interpreted» 
means that the strength and not the nature of the field at a dis- 
tance is altered by bending the transmitter air-wire. Yet 
another point must be referred to. Many difficulties are removed 
by the experiments with a measuring instrument of variable 
resistance, whose results are given in Table IV. These experi- 
ments show in a very perfect manner that the ordinary alter- 
nating-current formule are applicable in certain cases to the 
eurrent set up in an air-wire by waves falling upon it. This 
bears out the conclusions which SLABY has reached after long 
and arduous laboratory experiments. 


— ee 


Wk publish in this issue the account of some interesting 
research work on the mercury arc carried out by Dr. E. WEIN- 
TRAUB in the laboratory of the General Electric Co. of America, 
The reluctance of the mercury vapour lamp to start has always 
been a somewhat serious defect, and the two methods of over- 
coming it were scarcely satisfactory. One of these methods 
consisted in making use of the self-induction of a coil 
which set up a high E.M.F. between the electrodes of the 
lamp and broke down the initial resistance. This method 
possessed the obvious disadvantage of requiring the addi- 
tional complication of an induction coil, together with 
extra switch gear. The second method was an extremely 
simple one, and consisted in bringing the two electrodes into 
contact with each other and subsequently separating them, so 
as to draw out thearc. This method was inconvenient because 
it involved suspending the lamp on a swivel so as to be able to 
get it into a horizontal position for starting. Moreover, it had 
either to be within reach of the hand or cords were attached 
to it, unless it was provided with an additional electromagnetic 


THE ELECTRICIAN, JUNE 16, 1905. 


827 


mechanism as in the case of the Bastian lamp. The flexible 
connections also were inconvenient. Now, it has long been 
common knowledge that the initial high resistance is due solely 
to the cathode, and Dr. WEINTRAUB has attacked the problem 
from this standpoint. He starts a very small arc at the cathode, 
and thus ionises the air in the immediate neighbourhood ; the 
ionisation column travels along the tube and the main arc starts 
at once. Ingenious as this method is, it still retains the old 
drawback that either additional apparatus has to be employed 
to start the first arc or the tube has to be tilted, although 
to a less extent than in the case where the main arc was started 
by tilting. 

FURTHER experiments on this interesting subject have led 
Dr. WEINTRAUB to conclude that in the mercury arc proper 
there is no actual transmission of material from one electrode 
to the other or, if there is any at all, it is only of electronic 
magnitude. He also comes to the conclusion that the ionisa- 
tion is due, not to any heating of the cathode, but to a purely 
electrical effect. 

IT has happened occasionally that Local Authorities have 
supplied consumers with current gratis for a few weeks preceding 
the actual completion of the electricity works and their formal 
opening. The Local Authorities may perhaps have been ex. 
ceeding their statutory powers, but they are hardly deserving 
of severe censure for adopting this method of attracting suf- 
ficient consumers in order that the undertaking may make a 
good start. A move in quite a new direction, however, is being 
made by the Tonbridge Urban District Council. Although 
their works have been running over two years, the Council 
have decided to give a free supply to new consumers during 
June, July and August. There can be no doubt that this 
action is illegal, and we strongly advise the Tonbridge Coun. 
cillors to abandon the project. 


— . 


THE transmutation of the radio-active elements is a phe- 
nomenon sufficiently startling in itself, but it excites much 
less interest now than it would have done ten years ago. 
To-day it is simply one of many novel and unaccountable 
phenomena presented by the newly-discovered substances. 
But when this transmutation begins to touch a stable and 
time-honoured element like lead, it is likely that the man in 
the street will ask further questions, more especially con- 
cerning the stability of gold and our financial system. The 
development which we chronicle to-day, though it does not 
even remotely affect the currency, is of great theoretical 
interest. Prof. RUTHERFORD some time ago showed that polo- 
nium is a decomposition product of radium. His collaborator, 
Mr. Ѕоррү, now traces the genealogy further in both direc- 
tions, upwards to uranium and downwards to lead. The upward 
link is complete. Uranium is the parent, mediate or imme- 
diate, of radium. Polonium descends from radium in the 
seventh generation, the intermediate links being emanations 
and other unstable products. Polonium finally becomes either 
bismuth or lead, and then remains in that condition for a 
period beyond human computation. The transformation of 
radium into lead takes some 40,000 years. We may, there- 


fore, take it that our gold standard is safe for that period at 
least, unless somebody succeeds in controlling the transmuta- 
tion by artificial means. But no agency hitherto discovered 
seems to affect the process of disintegration to the smallest 


extent. 
Oe 


Oorrection.— The announcement circulated last week to the 
effect that Mr. A. A. Day, of Bolton, had been offered the post 
of engineer and manager of the Johannesburg electricity works 
and tramways is incorrect, or at all events premature. Messrs. 
Mordey & Dawbarn inform us that the appointment to this 
post has still to be made by the Johannesburg Council. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Cayenne—Pinheiros ..... ... Aug. 13, 1902 .. — 
Reissi-Issa (Yemen)— Camaran Oct. 22, 1902 .. — 
Tarifa—Tangier ......... .. . Jan, 18,1904 .. — 
Jamaica— Colon ............ Jan. 10, 1905 .. — 
Bathurst—Bissao .......... April 22, 1905 June 11, 1905 
Paramaribo—Cayenne ...... May 25,1905 . — 


Metropolitan District Railway.—The Metropolitan District 
Railway on Tuesday opened a new piece of electric railway 
between South Acton, where a new station has been built, and 
Hounslow, a distance of 62 miles. The line has a connection 
with the Ealing-Harrow section of the railway which has now 
been running by electric traction for about two years, and was 
described in The Electrician, Vol. LI., pp. 5 and 64. With 
regard to the running of the electrically-propelled trains on the 
Inner Circle, although it has been stated that this will com- 
mence early next month, we are informed by Mr. Young, the 
General Manager of the company, that it is impossible at 
present to give a definite date when an electric service will 
be put on the Circle. 


Thunderstorms.—Severe thunderstorms have raged over 
various parts of the country during the last few days and 
reports are current of serious damage. Liverpool seems to 
have 55 the full force of the fury of the elements, 
for on Tuesday afternoon it was visited by a storm which has 
not been equalled in severity for many years. Houses at Gars- 
ton were struck and persons injured, while in one instance an 
outbreak of fire resulted. It is said that the trolley wire at 
New Ferry terminus was fused by lightning and fell to the 

round, interrupting the tramway traffic for an hour. On 
Wednesday the greater part of South Wales was visited by 
heavy thunderstorms, and a man was killed while sitting in- 
doors at Newcastle Emlyn, Carmarthen. The thunderstorms 
in the neighbourhood of London on Saturday were also excep- 
tionally severe. 


A New Italian Single-phase Railway.— We learn that the 
French Westinghouse Co. has secured the contract for 
the installation of the Westinghouse single-phase traction 
system on the Bergama, Valle Brembana Railway, Italy. This 
is the second single-phase railway contract secured by the 
French firm in that country, the first being the Rome-Civita- 
Castellana railway. The new line is 30km. long, and will 
be served by five 30-ton standard-gauge locomotives equipped 
with four 75-H.P. Westinghouse single-phase motors, multiple 
unit control, and pneumatically-operated bow trolleys. The 
power station is about 1 km. distant from Valle Brembana 
and will be equipped with three single-phase 500-kw. Westing- 
house alternators, running at a speed of 500 revs. per min. 
The Westinghouse Co. inform us that there are to be no trans- 
forming sub-stations, and the line will be fed directly at 6,000 
volts. 

Institution of Mechanical Engineers. —The summer meeting 
of this Institution will be held in Liege and will commence on 
Monday next. Among the Papers which have been offered 
for reading and discussion are the following: Тһе Growth 
of Large Gas Engines on the Continent," by M. Rodolphe 
Mathot, of Brussels; ‘‘ Colliery Electric Winding Engines,” by 
M. Paul Habets, of Liege; An Investigation to determine the 
Effects of Steam-Jacketing upon the Efficiency of a Horizontal 
Compound Steam-Engine,” by Mr. A. L. Mellanby, of Man- 
chester. The Executive committee of the Liège exhibition 
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(President, M. A. Digneffe) have kindly granted free admission 
to the exhibition to members during their stay at Liège, 
namely from June 19th to 22nd inclusive. On Tuesday mem- 
bers may visit either the exhibition or works at Seraing, 
among which is the central station equipped with steam tur- 
bines. On Wednesday the alternatives include the Compagnie 
Tnternationale d'Electricité at Liége ; on Thursday morning the 
Charbonnage du Hasard, or the Charbonnage de l'Espérance, 
at both of which electric winding may be seen in operation ; 
on) Thursday afternoon the mechanical and electrical labora- 
tories and École de Mécanique of the University. 


Electric Lighting of Streets.—A comprehensive report 
on the electric lighting of streets has been presented to the 
Electric Light committee of the city of Sheffield by Mr. S. E. 
Fedden, manager of the Corporation's electricity supply depart- 
ment. After discussing the intensity of illumination, which 
should vary for different streets according to their importance, 
Mr. Fedden gives a long list of towns showing the population, 
number of arc lamps, hours of burning per annum, inclusive 
charge per annum, number of gas lamps, charge for gas, &c. 
He calls attention to the fact that street lighting by electricity 
is an excellent advertisement for the supply department. 
From tests on street lamps in Sheffield, it appears that the 
‘illumination given by flame arc lamps is greatly superior to 
that of Lucas gas lamps, and the costs are also in favour of the 
arc lamps. Quotations from Mr. Pearce's report on electric 
lighting of Manchester streets (The Electrician, Vol. LIV., 
p. 88) are then given, and the possibility of using other than 
carbon filament lamps for side streets is discussed. Mr. Fedden 
states that his tests on the tantalum lamp bear out the claims 
of the inventors to an encouraging degree. Another table 
shows that the total number of public arc lamps in the United 
Kingdom supplied by municipalities is 17,209, while the 
corresponding figure for companies is 1,716. Finally, it is 
recommended that a scheme of electric lighting be adopted in 
certain streets in Sheffield. 


Submarines.—Sir William White, K.C.B., gave an interesting 
pular discourse on the subject of submarine navigation at the 
oyal Institution last Friday evening. The lecturer sketched 
briefly the history of the submarine boat, illustrating the discourse 
with interesting lantern slides both of the pioneer submarines 
and the latest types now employed in the British and French 
navies. The Holland boat had been adopted by the British 
Admiralty, and improvements were constantly being made in 
it. The boat was the result of over 30 years’ work by Mr. 
Holland in America, and it was undoubtedly the best. In this 
country it was made by Messrs. Vickers, Sons & Maxim as con- 
cessionnaires of the American Holland Co. Sir William did 
not enter into details as to the electrical equipment of these 
vessels, and only explained that a dynamo is connected to the 
gasolene engine and that this charges storage batteries, the 
boat being only electrically driven when submerged. The 
eame engine which drives the dynamo provides a store of com- 
pressed air for the expulsion of torpedoes and for the ejection 
of water to make the vessel float. The lecturer made no 
definite statement as to the cause of the recent accident to 
submarine A8, and recommended his audience to wait until 
the facts were known. He said that it seemed possible, how- 
ever, that gasolene was the cause of the trouble. 

The Daily Mail states that Messrs. Forrest & Co, have just 
completed in their yard on the Colne a small submarine in 
which electricity is the sole motive power, gasoline or petrol 
having been discarded. The boat is only 34 ft. long by 6 ft. 
9 in. diam., with a total displacement of 17 tons, so that it can 
be raised from the water and carried qn board a battleship. 


Thames Embankment Tramways.—-In connection with the 
decision of Mr. Kearley’s Committee of the House of 
Commons (The Electrician, June 2nd) to the effect that the 
widening of Blackfriars Bridge was imperative if the tramway 
proposed by the London County Council along the Embank- 
ment were granted, the matter has now been placed before 
the City Corporation, who, as bridge authority in the City 
of London, have an absolute veto in the matter. A Special 
Committee of the City Corporation has been appointed to 
deal with the matter, and the City Press states that it has 


reason to believe that this committee will, on Thursday, 
June 22nd, present a unanimous report recommending the 
City Corporation to rescind its previous decision against the 
tramways and to agree that the line shall be constructed. In 
making this recommendation, the Special Committee suggest 
that the authority of the City Corporation over Blackfriars 
Bridge should in no way be lessened by the construction of 
the tramway. The idea of the Committee would appear to be 
that the widening of Blackfriars Bridge is desirable, quite apart 
from the question of tramways, and to that end it is thought 
probable that the whole of the necessary money will be pro- 
vided by the City Corporation out of the Bridge House Estates 
Funds. The meetings of the Special Committee have been held 
өг in conjunction with a deputation from the Highways 

ommittee of the London County Council, and it is the avowed 
object of the latter to arrive at an amicable understanding in 
the matter. Mr. Kearley’s Committee of the House of Com- 
mons meets again on Monday, June 26th, to settle the point 
finally, if no agreement has been come to. 


Electromagnetic Waves.—On Thursday last week Prof. 
J. A. Fleming, F.R.S., delivered the third and last Tyndall 
lecture at the Royal Institution on the above subject. The 
discourse was chiefly of a theoretical nature, culminating in an 
explanation of the electromagnetic theory of light. At the 
outset the lecturer discussed the dielectric constant of dielec- 
trics, its variation with temperature, proving the latter experi- 
mentally in the case of air. Taking the dielectric constant of air 
equal to 1, that of water, for instance, varies from 80 at 15° C. 
to 2:4 at - 185' C, while the corresponding figures for glycerine 
are 56 and 3:2 respectively. On the other hand, the permea- 
bility is unity for all dielectrics excepting liquid oxygen, for 
which it is 1:004. By theoretical reasoning Maxwell came to 
the conclusion that the velocity v of electric waves would be 


given by the equation r= € K being the dielectric con- 
K u 


stant and p the permeability, and also equal to the ratio of the 
electromagnetic unit of electricity to the electrostatic unit. As 
the result of many experiments by various investigators, it 
was found that the velocity of electric waves was the same as 
that of light—i.e., nearly 800,000 km. per second. It was 
shown, with the aid of paraffin prisms, that all the optical 
laws with regard to refraction and total reflection also held 
good for electromagnetic waves. If this is so then the dielec- 
tric constant must be equal to the square of the refraction 
index 2. For many dielectrics this was observed to be actually 
the case, but not so for others at ordinary temperatures. At 
sufficiently low temperatures, however, the law held good for 
many other dielectrics also. Prof. Fleming concluded his most 
interesting lectures by making clear, as far as this was possible 
in the short time allotted, the electron theory, reminding his 
hearers, however, that this theory, like all others, merely 
endeavoured to represent the truth by an approximate mecha- 
nical structure, without professing to be the truth itself. Never- 
theless, such a mechanical representation of the real thing 
might be—in fact had already been—productive of new dis- 
coveries. It would be replaced by a closer approximation to 
truth when, in the course of time, the imperfections of the 
present hypothesis became apparent. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, June 16th. 
PHYsicAL Society. 


8 p.m. Meeting at the Royal College of Science, South Kensington. 
Agenda: (1) “ Оп the Ratio between the Mean Spherical and 
Mean Horizontal Candle Power of Incandescent Lamps," by 
Dr. J. A. Fleming, F.R.S. (2) The Electrical Conductivity of 
Flames," by Dr. H. A. Wilson. (3) Contact with Dielectrics,” 
by Rollo Appleyard. (4) “The Pendulum Accelerometer ; an 
Instrument for the Direct Measurement and Recording of 
Acceleration,” by F. Lanchester, (5) A New Form of Pykno- 
meter," by N. V. Stamford. (6) Exhibition of a Refractometer 
by Rollo Appleyard. 

WEDNESDAY, June 21st. 
Royat METEOROLOGICAL SocrETY. 


Ordinary Meeting at 70, Victoria-street, Westminster, S.W. 


4:30 p.m. 
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ON THE MAGNETIC QUALITIES OF SOME ALLOYS 
NOT CONTAINING IRON.* 


BY J. A. FLEMING, M.A., D.8C., F.R.S., AND R. A. HADFIELD. 


The exhibition by one of us (Mr. R. A. Hadfield) at the 
British Association Meeting at Cambridge in 1904 of a sample 
of a magnetic alloy first prepared by Dr. Heusler, composed of 
copper, aluminium, and manganese, having aroused consider- 
able interest, we felt that the quantitative measurement of the 
principal magnetic constants of such a material would be of 
very considerable interest. We, therefore, undertook at the 
earliest moment experiments with this object in view, and the 
following Paper contains an account of the preliminary results 
obtained. 


For the purposes of exact magnetic measurements it was necessary 
to prepare the material in the form of homogeneous rings in ер 
form. This part of the work was undertaken at the Hadfield Steel 
Works, Sheffield, and in the early part of January, 1905, two such 
rings of alloys not containing iron were sent to the Pender Electric 
Laboratory of University College, London, for the magnetic tests. 
These two rings were respectively numbered No. 1871 and No. 
1888/7. Their chemical constitution was as follows: The ring 
No. 1,871 had the following composition: Manganese, 22°42 per 
cent.; copper, 60°49 per cent.; aluminium, 11°65 per cent. There is 
& certain amount of intermingled slag, probably 2 or 8 per cent., 
mostly consisting of MnO and SiO, and slight traces of other metals. 
Analysis showed that there was present also: Carbon, 1°5 per cent. ; 
silicon, 0°87 per cent.; and iron, 021 per cent. Hence it ma 
said that nothing bu a trace of iron occurs in this sample of alloy. 
The other ring, No. 1,888/7 had an approximate composition: Man- 
pne 18 per cent. ; copper, 68 per cent. ; aluminium, 10 per cent. ; 
ead, 4 per cent. These alloys unfortunately have poor mechanical 
properties and are brittle and cannot be forged. Rings were cast 

om the material and turned in the lathe to the desired form. The 
rings having been carefully shaped, their dimensions were then 
measured. Both rings had approximately a mean diameter of 
12:4 cm. and a square cross-section of approximately 1 cm. axial 
depth and lcm. radial breadth. Each ring had four diametral 
lines, marked on it at angular intervals of 45 deg. As the ring 
No. 1,871 was very slightly tapered, measurements were made on 
the front and back face and the means taken as follow :— 


Outside Diameter of Ring No. 1,871. 


Along At back At front Mean 

diameter in ome. in oma. in cms. 

1—5 0 12:390 e 12:360 ә ое 12°875 
2—6 .... 19884 .... 12:358 F 
3—7 12-392 .... 12:368 12:880 ( _ 12-3765 om 
4—8 .... 12'390 ... 12:370 12:380] 7 ° 


The axial depth and radial breadth were then measured in the 
same eight positions: 


| Breadth. ` _ Breadth. | 
Position. — Depth. Position. Depth. 

| Back. · Front. | | Back. Front. | 

| | —— — 
1 1056 , 1:050 1:060 5 1-060 1:042 | 1:056 
2 1:056 1:044 1:052 6 1:064 1:046 | 1:058 
3 1058 | 1044 | 1:058 7 | 1062 1046 | 1:058 
4 1:058 1:050 1:062 8 1:064 1:042 | 1:054 


The resulting mean dimensions of the ring are as follow :— 


Ring NO. 1,871. 
Mean outside diameter.. 12-3765 cm. | Area of cross-section 1:1199 sq.om 


Mean inside .......... 10:2713 ,, | Length of magnetic 
Mean breadth ........ 1:0526 „ circuit or mean 
Mean depth .......... 1:0572 „ perimeter ...... 85:576 om. 


The ring was then carefully wound over with primary and 
secondary electric circuits. These consisted of double silk-covered 
copper wire, well insulated with shellac varnish. The ring was first 
given a coat of shellac varnish made up with absolute alcohol and 
after drying was wound over with four separate secondary circuits, 
placed in the four quadrants. These each consisted of one layer of 
silk-covered copper wire (No. 30 S.W.G.) and were numbered 
respectively 1, 2, 3, and 4. The turns were counted by more than 
one observer, and after varnishing and drying the outside width 
and depth over, the winding was again measured so as to calculate 
the excess of the area included by the median line of each secondary 
wire turn, over and above the cross-sectional area of the ring of 
alloy itself. The results were as follows. 


* Paper read before the Royal Society on June 8th. 


| 
Secondary Number of turnsiMean outside depth, Mean outside breadth, 


coil. of wire in coil. in ems. over winding. in oms, over winding. 
1 208 1:154 | 11415 
2 | 197 1:152 | 1:187 
8 | 204 1-150 1:140 
4 | 207 1:150 1:135 


The secondary coils were then covered with a layer of silk tape 
and varnished, and after drying, the ponar magnetising coil was 
wound on in three layers. This consisted of No. 18 double cotton- 
covered copper wire, the three layers having respectively 217, 206, 
and 197 turns. Between each layer a winding of varnished silk tape 
was interposed. The ring so wound over uniformly with secondary 
and primary coils was mounted on a board with screw terminals at 
the ends of the various circuits. From the dimensions taken, the: 
mean area included by the central line of one turn of the secondary 
circuit can be calculated, and it is 12097 sq. cms. Since the mean 
cross-sectional area of the ring is 1:1129 sq. cm., the difference 
between these two must be reckoned as an air space which is. 
traversed by the magnetic flux due to the primary coil alone. 

The magnetico measurements were made in the usual way with a 
ballistic galvanometer. A Paul movable-coil ballistic galvanometer,. 
having а periodic time of about four seconds, was employed. The- 
gecon coil on the ring was joined in series with the galvano- 
meter coil, with a resistance box and with a secondary standardising 
coil, which last was inserted in the interior of a long helix or primary 
standardising coil, in which a known magnetic field could be created 
by a measured current. The currents were measured by a poten- 
tiometer. The usual methods were adopted for determining the 
magnetisation curve and the hysteresis loops of a sample of mag- 
netic material in the form of a ring. A known primary current was 
reversed through the primary coil on the ring and the throw of the 
ballistic galvanometer observed. The meaning of the deflection was 
interpreted by breaking or reversing a measured current through the 
primary standardising coil. It is not necessary to enter into details 
of the arrangements, as they are familiar to everyone in the habit 
of using the ballistic galvanometer for magnetio measurements. 


The cyclical magnetisation curves were, in all cases, taken by 
applying to the ring a known maximum magnetising force, and then 
dropping suddenly from this to a smaller value in the same direc- 
tion, or to one in the opposite direction. In this manner the change 
in the flux, passing through the secondary coil in passing from a 
certain maximum flux to a lesser or oppositely-directed tlux was: 
determined and the cyclical magnetisation curves set out as usual. 
Since the area included by the median line of one turn of the 
secondary circuit exceeds slightly the actual cross-sectional area of 
the ring, a necessary correction was applied in reducing the obser- 
vations to obtain the true flux density in the metal itself from the 
observed or apparent flux density as calculated from the galvano- 
meter deflections. If B' is this observed flux density, B the true 
flux density, and H the magnetising-force, then from the dimensions. 
given above we have 1:1129 В = 1:2097 В’ — 0:0968 H. 

In the first set of observations an ordinary magnetisation curve 
was taken, with 
flux density (B) being measured by reversing the force at each 
stage, and the correspondin 
lated for each value of B. 
given in Table I. 


permeability values (д) being calcu- 


he reduced 


Table I.— Magnetisation Curve of Magnetic Alloy No. 1,571, taken with 
Magnetic Forces varying from 1 to 50 C.G.S. Units. 


Magnetising Magnetic flux Magnetising Magnetic flux 
force in | density in ee: foroe in | density in геа 
C.G.8. units. C. G. S. units. bility. C. G. S. units. C. G. S. units, | УШУ: 
H. B. U. H. B. u. 
110 18:6 10:9 20-80 496°5 23:84 
2:19 32:45 14:8 21:90 530:0 24:2 
8:28 56:90 17:35 23-0 564:0 24:5. 
4:28 711 18:15 24:1 599-0 24 82 
6°48 100 05 18:25 25:2 636:0 25:22 
6°67 122:4 18:65 26:28 659-0 25°06 
1:66 144-4 18°86 27˙4 703 · 0 25°64 
8°46 167:5 19:8 28*5 138-0 25°88 
9°86 192:3 19:52 29°6 780-0 26°35 
10:95 2180 19:9 3077 811-0 26°4 
12:04 238:5 19°8 81:8 845:0 26:56 
18:14 270:0 20:54 32°85 877°0 26:7 
14:23 291:8 20:7 33°95 922-0 27°15 
15°32 323.0 21:06 85:05 955-0 27°24 
16:41 351:6 21:4 37:25 1,030-0 27-66 
17°50 385-0 22:0 39°45 1,096-0 27°78 
18:60 419-0 22:5 416 1,162:0 27:94 
19:70 464:0 23:32 439 1,2860 28:15 


A second magnetisation curve was subsequently taken, carrying 
up to force to a much higher limit—viz., 225 C.G.S. units, as far as. 


adually increasing magnetising forces (H), the 


gures of observation are- 


— 


e 


830 


it was safe to go without destroying the insulation of the primary 
coil. The figures obtained are given in Table II. 


Table IL.- Magnetisation Curve of Magnetic Alloy No. 1,187, taken with 
Magnetic Forces varying from 4 to 225 C.G.S. Units. 


—— — - 2 ТЫ — —— — — — — 


Magnetising Magnetic flux Permea. Magnetising Magneticflux | ред. 
force in ' density in bility, | force in | density in bility 
C. G. S. units. C. G. B. units 7 C.G.S. units. C. G. S. units. ö 
H. | B. M M H. B. 4. 
436 ä 7564 17°36 | 43-21 | 2631 26:00 
874 | 16021 1834 8820 | 22210 | 2518 
1312  , 260-56 luus | — 9p80 | 2,727 | 2476 
17:45 344°33 19-73 95:93 2,308:5 | 24:00 
21:88 i 4679 , 21:43 100:33 2,385:0 23°77 
20:28 5970 | 9240 10492 , 24129 2299 
8077 74921 2435 | 109.49 | 2,413 2230 
35:26 844˙36 2395 11371 24971 21:96 
8947 . 1,0540 26°70 | 11826 2,5527 | 21:59 
43:96 1,2071 27:53 ! 19293 . 25710 20:92 
4815 | L3581 2820 1 1270 | 2,6061 20.52 
52:00 —, 1,4639 2179 | 131-69 2,060277 ^ 2022 
57104 | 1,6049 2813 |. 1360 2,690°3 19°78 
61836 — 1,7143 27.94 140°09 2,7167 | 19-39 
65°58 | 1,828'1 27:87 144-79 2,773 ·0 19:15 
6083  , 1,9110 | 2737 149-42 2,7990 . 1873 
74:28 1,986°) 26°75 163°5 2,8020 | 1714 
78:07 225:43 3.0131 13:36 


2,04: 5 


26:09 


The observations recorded in Table II. are plotted into a curve in 
lig. 1, and show that the magnetisation curve for this magnetic 
alloy possesses all the well-known characteristics of a magnetisation 
curve of the ferro-magnetic metals—iron, nickel, or cobalt. They 
show also that the permeability is a function of the flux density, and 
has a maximum value of nearly 28. 

The next step was to take a number of cyclical magnetisation 
curves, Suey IDE the material through a magnetic cycle of opera- 
tions, and employing various and increasing maximum values for 
the magnetic force. 

In the Tables III. to IN. below are recorded the reduced results 
showing the magnetic force and corresponding flux density in the 
case of the various cycles, the maximum value of the magnetic 
force in either positive or negative direction being given for each 
cycle. The results of all these observations are embodied in a series 
of hysteresis loops or cyclical magnetisation curves, which are given 
in Fig. 2. The range of maximum magnetic force for the various 
cycles extended from 10 to 70 C.G.S. units. 


Table III. —Cyclical Magnetisation Curve for Magnetic Alloy No. 1,571. 
Ma.rimum Value of Magnetising Force = 10 C.G.S. Unite. 


Force positive and decreasing. | 


| Force negative and increasing. 


Magnotising Magnetic flux Magnetising Magnetic flux 
force in density in force in density in 
C. G. S. units. C. G. S. units. C. G. S. units. C. G. S. units. 
+H. | B. | —H. | B. 

9-06 | 170:4 | 1:095 | 5:69 
7:92 | 149-9 2-956 22-95 
6:68 | 131-2 8-329 46-7 
5:59 | 115:7 4:46 69:03 
4:43 96:82 5:598 92-08 
3:255 | 77:22 | 6:627 115:15 
9:186 | 57-73 | 7:126 138-2 
1:09 | 87:87 9-023 167-0 

| 16:32 10-0 184-8 


0`0 


The numbers under the column headed +H are the gradually 
decreasing but positive values of H, to which the force is reduced 
each time from the maximum value +10. The numbers under 
the heading — М are the negative values of М, to which the force is 
suddenly changed from +10. 

The corresponding values of B delineate one-half of the hysteresis 
loop. 


Table IV.—JMarimum Value of Maanetising Foree = 20 C.G.S. Units. 


+H, B. - H. B. 
17°42 4134 2:31 61:35 
15:496 3850 4°44 6:00 
13:17 847:6 8 69 49°S5 
10:96 310:6 8:90 105:7 

8796 21343 10:05 161:5 

6-633 233R 13°16 2174 

4:44 | 195:5 15:48 295-6 

2:295 i 162:9 11:495 351:6 

00 i 106:5 20:0 452:1 


i 
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Table V.—2Mazrimum Value of Magnetising Force 30 C.G.S. Units. 
+H, | B. | +H. 
28°48 | 753°6 13:21 


25°57 
23°76 
22:19 


+H, 


46:87 


45°56 
43:16 
40:88 
39-01 
35:58 
33-89 
32:35 
30:10 
28:13 


| 


713°35 10:97 
684-9 | 8:87 
660-3 6:61 
627-9 4:39 
598:3 2-46 
561-08 | 0-0 


B. -H. 
591-45 ! 2-46 
492-36 | 447 
44716 | 6:68 
401:92 | 8-86 
356-4 | 11-17 
322-15 !| 18:15 
263-38 | 15:24 


B. +H.) В Ch. 
LOTTO 1723 8019 264 
1042-7; 14.69 | 7627 429 
1.019-0 | 12-82 | 7280 6.36 

979-1 10-67 694.2 889 

9546 7-93, 643.2 , 10-98 

920-1, 6-01| 6026 18-02 

8978 3˙78 | 5584 1528 

864.3 2-64 | 521-2 1530 


829:8 | 0:0 


Table VI.— Maximum Magnetising Fo 


199:27 
142-66 
86:58 
19:03 
48:9 
128:0 
157:0 


rce = 40 C.G.S. Units. 


B. —H. 
385:8 19:45 
343-1 21°65 
286-0 24:25 
208-6 25°33 
141:8 27°72 

72:5 30-58 
24:82 | 33˙94 
21:47 | 36:68 


в. ' -H. 


B. +H. 
1,388°8 24:91 
1,3761 22:33 
1,850:8 . 20°73 
1,8271 18:67 
1,303°8 , 17-04 
1,264°6 15:26 
1,457°7 | 18:69 
12219: 5:91 
1,139:3 | 4:25 
1,167:3 | 0:0 


13220 ^ 5:50 
1085.0 . 847 
1,053:9 | 12:92 


1,031:8 1777 
999-4 29°15 
975:5 | 26°52 
929.1 | 30:03 
830-9 
7638 


| 
| 
| 


| 


B. 


542-4 


452:9 
292 86 
87:59 
132:1 
331:1 
522:0 


| -H. 


34:69 


38:36 
43:67 
45:66 
48:0 
50-0 


^ B 
| 


772˙8 
918-0 
1,1440 
1,2539 
1,3640 
14193 


Table VIII.—Mazrimum Magnetising Force=G0 C.G.S. Units. 


— — — REED, ЦЕНЕ —ͤů3— 


1,5615 , 27:56 
1,5591 | 22:25 


1,509°6 . 19-73 
1460-4 14-2 
1,4068 ' 9:97 
1,3490 | 5-73 
1,2996! 00 


B. о-н.) B 
1,2362 | 6:56 | 351774 
1,158°5 10:62 | 406-01 
1,122-0 | 15:16 | 240-29 
1,025-3 | 19:52 | 62-0 

956-4 | 28-61 | 1329 

868:6| 28-29 | 381-6 

7458 31:68 ` 560-0 


8888888 


pa ра на рыз — 


* 


| 


е. ов сан B BH в | -H.' B 

65:17 1,8599; 31:60 1,4955 587 | 7691 | 5514 1,4578 
6142 | L823-6 | 22-40 1.3506 1388 | 4872 63:33 1,6937 
5529 | 163-2 | 13:51 12060 2352. 18 8 | 6565 1,7975 
50-52 | 1,7000 864 1,158' 3214 | 4294 | 66:35 1,8553 
4594 | 16040 | .. ' 925-6 ' 40°12 1 7902 | 68°65 | 1,8551 
40-75 | 1,0041 .. 4914 1,2920 | 700 | 1,9049 


— SS — — 


The figures in the above tables having been set out in the form of 
hysteresis loops or cyclical magnetisation curves, the areas of these 
curves were taken in square centimetres, and by division by 4x, the 
energy loss in ergs per cubic centimetre per cycle of magnetisation 
was obtained. The final results are set out in Table X. 


Table X.—Cyclical Magnetisation Curves and Hysteresis Energy Losses 
per Cycle of Magnetic Alloy No. 1871, 

Maximum value of the magne- | Maximum value of | Energy loss in ergs 

tising force in C.G.S. units in| the flux density in per cub. om. per cycle 


each cycle, each cycle. = агеа/4я. 
Haas Bas | E. 

10 184˙3 | 85:02 
20 4521 464-8 
30 773˙8 1,5892 
40 1,112:0 3,600°4 
50 1,419:3 6,336:0 
60 1,013:0 7,258:0 
70 1,859˙9 | 10,880:0 


From the figures in Table X. a curve can be set out (sce Fig. 3) 
which delineates the relation between E and Bmax, or the energy 
expenditure required to carry the magnetic alloy through one com- 
plete magnetic cycle of operations, and the maximum value of the 
flux density during that cycle. This curve is shown in Fig. 3 (on the 
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hand) as a curve concave upwards. If, instead of lotting in | tively large number of molecules, and, hence, it may be possible to 
ае of E: and Bmax as taken from Table X., we plot the logarithms construct alloys which are as magnetic or even more magnetic than 
of these quantities, we obtain nearly straight line, as shown on the | iron itself. | 
right-hand side of diagram 8. [Note added June 2.— We have furthermore conducted experi. 

The values in Table X. show that the energy loss per cycle may | ments on the аспен: qualities of the alloy No. 1,888/7, and we 
be represented as an exponential function of the maximum flux find them generally to be similar to those of the alloy No. 1,871. 
density by an expression of the form The alloy No. 1,888/7 has less manganese (about 5 per cent.) and 

ү E-—1B;.. 
where n is some exponent and s some constant. 

We find the numerical values to be best represented by the 
expression E—0:0005495B775, 

The exponent n in the case of iron, nickel, and cobalt is a number 
not far from 1:6. In the case of this alloy the hysteretic exponent 
between H,,,,=10 and Hinax==70 has a much higher value, viz., 2:938. 

From the above observations we are then able to draw the follow- 
ing conclusions :— | 

(i.) The alloy No. 1,871, composed of copper, aluminium, and 
manganese, in the proportions mentioned above, exhibits magnetic 
properties which are identical with those of a feebly ferro-magnetic 
material. 

(ii.) The magnetisation (or B, H) curve is of the same general 
form as that of a ferro-magnetic metal such as cast iron, and indi- 
cates that with a sufficient force, a state of magnetic saturation 
would most probably be attained. 
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Fic, 2.—Hysteresis Loops or ALLOY No. 1,871, 
1,000 
more copper (about 8 per cent.) in it than the alloy No. 1,871. In 
addition, alloy No. 1,888/7 contains 4 per cent. of lead. The mag. 
netisation eurve of the alloy No. 1,887/7 was taken with graduallv 
500 increasing magnetising forces up to H=220. The magnetisation 
curve is rather flatter than that of ring No. 1,871, and the maxi- 
nium permeability reaches a value of only 14 for sample No. 1,887/7, 
instead of nearly 28. A series of hysteresis loops was taken between 
0 12,000 fe 
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Fro. 1.—MaGNETISATION AND PERMEABILITY Curves or ALLov No. 1,871. 
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(iii. The alloy exhibits the phenomenon of magnetic hysteresis. 
It requires work to reverse the magnetisation of the material and to 
carry it through a magnetic cycle. 

(iv.) The material has a maximum permeability of 28 to 80, which 
is not greatly inferior to that of the values reached for cobalt or a 
low grade of cast-iron for small magnetic forces, and occupies a 
position intermediate between the permeability of the ferro-magnetio 
and the merely para-magnetic bodies, such as liquid oxygen and 
ferric chloride. 

(v.) The material exhibits, therefore, the phenomenon of magnetic 
retentivity and coercivity. It is not merely magnetic, but can be 
permanently magnetised. 

We are led by these results to conclude that the magnetic pro- 
perties of this alloy must be based on a certain similarity of mole- 
cular structure with the familiar ferro-magnetic metals. The hypo- 
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thesis which best fits the facts of ferro-magnetism is that materials Log. of Maximum B, 
such as iron, nickel, and cobalt, are composed of molecular groups 0 600 — 1,000 1,500 2,000 
which are permanently magnetic, and that the process of producing Maximum Fluz Density B. 
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the same limits of magnetising force as in the case of ring No. 1,871, 
and from their areas a curve set out showing the hysteresis loss in 
ergs per cubic centimetre per cycle (E) in terms of the maximum 
value of the flux density during the cycle (B naz). We found that 
the relation of these two quantities could be expressed by an expo- 
пеп а] function, viz. : 


or changing the evident magnetisation of a mass of these metals 
consists in arranging or disturbing the positions of these molecular 
magnets. Since, then, we have in this alloy an instance of fairly 
strong ferro-magnetism produced by an admixture of metals possess- 
ing in themselves separately no such property, it follows that ferro- 
magnetism per se is not a property of the chemical atom, but of certain 
molecular groupings. The importance of this fact cannot be easily 
overstated. It shows us that in spite of the fact that ferro-magne- 
tism has been hitherto regarded as the peculiar charcteristic of 
certain chemical elenients—iron, nickel and cobalt—it may, in fact, 
depend essentially on molecular grouping composed of & compara- 


Е =0°000776 Bs. 
Hence it appears that for both alloys No. 1,871 and No. 1,888/7 the 
hysteretic exponents are not very different, being respectively 2:238 
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and 2°288, whereas the hysteretic constants are very different, being 
respectively 0:0005495 and 0:000776. It is clear, therefore, that both 
these alloys, although magnetic, have far greater hysteresis than 
pure iron, nickel or cobalt, for corresponding cycles of magnetisa- 
tion. We hope to find opportunity of carrying out similar experi- 
ments at various temperatures, as the determination of the critical 
temperature at which these alloys will lose their magnetic suscepti- 
bility is evidently a very interesting mat ter.] 

In conclusion, we desire to record our thanks to the actual 
observers who have taken the many thousands of observations 
necessary to obtain the figures here given. This observational work 
was done by Messrs. Westerdale, Bullman, Ramsay, Tarlton, and 
Nicholls, students working in the Pender Electrical Laboratory of 
University College, London. The work was carefully superintended 
by Mr. W. C. Clinton, B.Sc., the demonstrator in the Pender 
Laboratory, to whom also thanks are due for the care with which it 
has been carried out. 


THE ELECTRIC DRIVING OF ROLLING MILLS. 


Electric motors are very suitable for driving rolling mills on 
account of their capacity for standing high overloads for short 
periods. Since, also, they require comparatively little floor 
space, and compare favourably with steam engines as regards 
maintenance and working coste, it is not surprising that a 
number of rolling mills have been equipped electrically, while 
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tricitats-Gesellschaft 

Electrical Co.) 

The first installation we will deal with is that erected at the 
Bethlen-Falva iron and steel worksinGermany. Fig. 1 shows 
the general arrangement of the three electrically-driven rolling 
mills and of the Ilgner flywheel motor-generator. Fig. 2 
is a diagram of connections for the entire electric power equip- 
ment of the works. Three-phase current at 5,800 volts and 25 
cycles per second is bought by the works from the Oberschle- 
sische Elektricitätswerke in Gleiwitz (Silesia), and is fed 
directly to a 600-H.P. induction motor, which is coupled to a 
500-kw. compound-wound continuous-current dynamo, a cast- 
steel flywheel—weighing 184 tons and having a peripheral 
speed of 260 ft. per second—being keyed to the shaft between 
motor and generator as shown. | 

The sychronous speed of the motor is 375 revs. рег min., 
and the speed of the set varies between 300 and 365 revs. per 
min. according to the load. When the load on the motor- 
generator increases, resistance is automatically inserted into the 
rotor winding of the 600-H. . induction motor. This increases 
its slip and lowers its speed, and thus affords the rapidly- 
desi. oc Ar the opportunity of supplying part of the 
load. hen the load drops, resistance is cut out of the rotor 
circuit ; the rotor now speeds up, storing energy in the heavy 
flywheel. This cutting-in and cutting-out of rotor resistance is 
done by the small three-phase motor shown to the left of Fig. 2. 

— — Current for this motor is obtained 
at 220 volts from the secondary 
winding of a step-down transformer 
and the direction of rotation of this 
motor is changed from one way to 
the other by a change-over relay 

„ Which is indirectly actuated by the 

current through one phase. The 

slip-regulating resistance is indicated 
in the bottom left-hand corner of 

Fig. 2. To its right is the motor- 

starting resistance which is cut im 

and out by hand. 

The continuous-current generator 
^; is connected to 500-volt bus bars 
from which the three main motors 
receive their supply. Each. of these 
Como Sound. motors is directly 
connected to a set of rolls (Fig. 1). 
Originally a flywheel was keyed to 
the shaft between each motor and 
Sa AN its respective set of rolls so as to 
A steady the motion still further. 
] We are informed, however, that 
D these flywheels have been since 
| removed. 7 
B In-order to shield the electrical 
apparatus from the dust and dirt 
inseparable from work of this kind, 
the complete electric equipment is 
placed in a distinct compartment, 
the whole controlling. gear being 
assembled on a raised gallery com- 
manding an uninterrupted view of 
the various machines. 

On the left of Fig. 1 are the rough- 
i ing-down rolls of the three-high 
| type. They are directly coupled to 

mii a 200-H.P. 12-pole moter, which 

Qi runs at from 60 to 110 revs. per 
min., the speed regulation being 

ALA obtained by shunt control. The 

rolls have a diameter of 17$in. 
and are capable of taking blooms 
weighing 550 lb. The work done 
by each roll is stated in detail in 


(whose agente in thts country are the 
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others are in course of conversion. Most headway in this 
respect has been made in Germany and Austria, and we are 
able to publish the following account of two modern German 
rolling mills equipped electrically by the Allgemeine Elek- 


Fig. 1. 


mediate rolls, which are also three-high. 
is 131 in. They are driven by a 200-н.Р, 8-pole motor, whose 
speed can be varied between 150 and 230 revs. per min. by 


Next to the roughing-down rolls come the inter- 


Their diameter 
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varying its field current. Тһе finishing rolls on the right of 
Fig. 1 are also three-high, and are coupled to a 300-H.P. S. pole 
motor running at from 320 to 460 revs. per min. The rolls 
themselves have a diameter of 10} in. 

Besides these three principal motors there are a number of 
others fed from a 220-volt continuous-current supply. I hese 
motors include (see Fig. 2) а 19-н.р. motor, running at 1,000 


gardenhiitte in Irzynietz (Austria) The mills are of the 
reversing type with one housing, and the rolls have a diameter 
of no less than 5ft. 9 in. Blooms weighing 4,000 Ibs. are 
delivered to the rolls and in 21 operations are converted into 
rails 100 ft. long and weighing 63 lb. per yard; also into joists 
75 ft. long and weighing 190 lb. per yard. The rolls are driven, 
without the intervention of any gearing, by two motors, 
which are coupled together, having a combined normal rating 
of 3,600 H.P., and capable of developing for short periods any- 
thing up to a maximum of 9,000 H.P. These motors run ata 


| maximum speed of 110 revs. per min., and the speed control, 
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Ето. 2.—DIAdRAU or CONNECTIONS or THE ELECTRIC POWER INSTALLATION AT THE BETRHLEN-Fal VA IRON AND STEEL Works, 


revs. per min., for driving a ventilator; a 15-H. P. motor, having 
& speed of 800 revs. per min., for operating the hot shears ; two 
5-H.P. motors, running at 1,000 revs. per min., for working the 
conveyors ; а 20-H.P. motor, at 610 revs. per min., for working 
the cold shears; and an 18-H.P. motor for driving a small rolling 
mill Little need be said respecting the number and kind of 
instruments, switches, fuses and so on used, as the diagram of 
connections gives full information on this point. 


Fic. 8.—MoronR-sríARIING RHEOSTAT FOR LARGE CURBENTS. 


Fig. 3 shows a type of starting rheostat which is very suit- 
able for large currents. Instead of the metal studs which are 
usually met with in motor starters we have here metal bars, 
which are built together in commutator fashion. It is clear 
that this construction leads to a large contact surface, which is 
80 much to be desired. 

Another installation, remarkable for the size of the motors 
employed, has been carried out by the same firm at the 
Erzherzog Friedrich Hüttenwerke to the order of the Hilde- 


as well as the stopping and reversing, is effected by a special 
3,000-kw. starting dynamo, designed to give a wide range of 
voltage by shunt regulation. "This starting dynamo, together 
with a heavy cast-steel fly wheel, is directly driven by a high- 
speed three-phase motor. Normally, the latter develops 
4,000 H.P., which represents about the average power required 
by the rolls, but it is capable of a momentary overload of 100 
per cent. 

Our thanks are due to Dr. Herzfeld of the Electrical Co. for 
his assistance in connection with the above article. 


== — — + — = 


THE TWIN-SCREW CABLE STEAMER “CAMBRIA.” 


The * Cambria" is the latest addition to the fleet of the 
Telegraph Construction & Maintenance Co. She is a schooner- 
rigged twin-screw steamer, 300 ft. long, 37 ft. beam, 27 ft. deep 
and 1,954 tons gross register. She has triple-expansion engines, 
two single-ended boilers with Howden's forced draught, and, 
when indicating 1,800 H.P., has a speed of 124 knots. The 
accompanying photograph (Fig. 1) shows that she is a smart- 
looking vessel, and, although utility has been the main object 
aimed at, the beauty of her general appearance has not been 
sacrificed. She was built on the Tyne by Messrs. Swan, 
Hunter & Wigham-Richardson, and started a few days ago 
on her first voyage. 

This ship, though not one of the largest, seems to embody 
all the aüdlitios of an ideal telegraph steamer. The complete- 
ness of her arrangements for cable work has been the first 
consideration of her designer, the cable machinery and appli- 
ances having been, in fact, designed first, and the ship built 
round them. Economy of labour in working has been very 
carefully thought out, as is shown by the way everything is 
placed where most convenient for use ; for instance, the buoys, 
mushrooms and grapnels are stored directly under a derrick 
which lifts them to the exact position necessary. The coils of 
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rope and the chains are so arranged in the ship that when | to keep himself informed of the progress of the work and to see 
wanted they lead straight on to the picking-up machines. when his leads are attached to the cable for testing. The 

The * Cambria " was designed to be used chiefly as a repair- | picking-up machines are in duplicate, and entirely independent 
ing ship, but, as she can carry 800 miles of deep-sea cable, she | of each other ; they are driven by vertical engines, all the spur 
will also be useful in laying short lengths where the company’s ! gearing being double helical. Either machine can be used for 
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Fie, 1l.— TRE CABLE-.STEAMER '' CAMBRIA ” 


larger ships could not be so economically employed. In the, paying out by withdrawing the driving pinion, and this is 

general arrangement of the ship there are several noticeable | easily done with a few turns of a hand-wheel, thus leaving 
features, one of the most important being that the upper deck | the drum free to revolve without the engines and gearing. The 

forward of the bridge is remarkably clear (Fig. 2). "This is, | drum is controlled by two water-jacketed brakes and a powerful 

of course, essential in a repairing ship, as it is here that most of ! hold-on brake. 


the cable opera- There are three 
tions, such as splic- cable tanks. It is 


ing and buoying, frequently neces- 
are carried out. To sary, however, in a 


obtain a clear deck repairing ship to 


is not always easy have more than 
in a small ship, but three separate coils, 
in the Cambria and No. 1 and No. 
the windlass, the 3 tanks have, there- 
hawse-pipes, the fore, been fitted 
stoppers and the with galleries made 
chain cable, as well of plate and angle 
as the picking- up iron, to carry extra 
machines, are on coils, these galleries 
the main deck, their being removed 


controlling levers, when not required. 
draw- off sheaves, No. 2 cable tank 
dynamometers and has a watertight 
indicators only be- door leading into 
ing on the upper the coal bunker. 
deck. The forward Should the ship be 
hatch has been on a long voyage, a 
made large enough reserve of coal can 


to allow all the be carried in this 
buoys to be stowed tank, and so trim- 


below ; this also med into the 


helps to keep the Fic. 2. — View or UrrER Deck. bunker. 
deck free and avoids Thesaloon, which 
the danger of having buoys swept away in heavy weather. is commodious and tastefully furnished, is amidships. It 


The testing room, which is of ample size, is well placed in | bas an open fireplace, and combines a good dining room 
the steadiest part of the ship—viz. under the bridge deck. | with a comfortable sitting room. The photograph (Fig. 3) 
From its three large windows on the fore side a clear view is | shows a corner of the saloon with the fireplace. The 
obtained of all that is going on forward, enabling the electrician | cabins for the officers and staff are on the upper deck amid- 
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ships, and are also comfortably furnished. There is ample 
bath room accommodation for all departments. The captain's 
cabin is on the bridge deck, looking forward, and next to it is 
a spacious chart room. The general arrangement of the ship 
in all its details has been carried out from the designs of Mr. 
F. R. Lucas, who has had many years' experience in the laying 
and repairing of submarine cables, and is therefore intimately 
acquainted with the requirements of a telegraph ship. Mr. Geo. 
Scott (by permission of the Union-Castle Line) acted as architect. 


Fid. 3.——ConNER or SALOON. 


The * Cambria" is now en route for Cape Canso, Nova 
Scotia, to take soundings from 190 miles west of Waterville, 
Kerry, across the Atlantic, for the purpose of selecting the 
route for the new cable of the Commercial Cable Co. 
Soundings will be taken at intervals of about 20 miles, and 
this work will occupy about a month. Already the “Cambria” 
has successfully laid the Irish shore end of the cable for a 
а of 190 miles seaward from Waterville, and has buoyed 
the end. 


SOME APPLICATIONS OF THE BRAUN CATHODE-RAY 
TUBE. 


BY W. MANSERGH VARLEY, B.A., D.Sc., PH.D., AND 
W. H. F. MURDOCH, B.Sc. 


The deflection of cathode rays by a magnetic or an electro- 
static field has been known for many years, but the utilisation 
of this deflection as an accurate means of measuring the inten- 
sity of the field was first rendered possible by the introduction 
of a new form of cathode-ray tube, especially adapted for 
measuring purposes, by Prof. F. Braun (Wied. Ann. 60, p 552, 
1897). The deflection of the rays being strictly proportional 
to the strength of the field, the phosphorescent. spot on the 
screen of the tube follows strictly any changes which occur in 
the strength of field. Prof. Braun and Dr. Zenneck (Ann. der 
Phys. 9, p. 497, 1902), have pointed out that the tube may be 
employed for showing the forms of alternating-current curves 
--as an oscillograph, in fact—while one of us (Varley, Phil. 
Mag., Vol. III. (6th series), p. 500, 1902), has shown that it 
may be usefully employed in high-frequency work, the cathode 
rays being perfectly free from inertia. 

Finding that no connected account of tho uses to which the 
tube may be put for demonstration purposes has apparently 
been published, we think that a description of a few experi- 
ments with it might prove interesting to readers of The 
Electrician. Several of the experiments, notably those on 
hysteresis, are, we believe, new. 

The general arrangement of the apparatus was that shown 
in Fig. l. The anodes of the tube and the positive pole of 
the exciting machine must be connected to earth, and the 
widened part of the tube should be covered with tinfoil, also 
earthed. This tinfoil is advisable in order to prevent the 


glass walls of the tube becoming irregularly charged by bom- 
bardment by stray cathode-ray particles, and thus introducing 
disturbing electrostatic effects, and an unsteady spot on the 
phosphorescent screen. The Voss machine, to the negative 
pole of which the cathode was connected, was of the usual 
type, without the ordinary ornamentation of tintoil and 
buttons on the revolving disc, which was 14 in. in diameter. 
The machine was driven by a small electric motor, the speed 
being controlled by a suitable rheostat. The current necessary 
to produce sufficiently powerful cathode rays ix the tube was 
about 2 x 10-3 ampere, and the potential that corresponding to 
& spark-gap of about 4 millimetres. [n Fig. 1, B represents 
the phosphorescent screen of mica coated with calcium tung- 
state, on which the luminous figures to be photographed or 
viewed appear. 

The deflecting coils in the various experiments were placed 
round the tube just beyond the pierced metallic diaphragm A, 
one auch coil being shown in Fig. 1, and the figures formed on 
the phosphorescent screen B focussed, by means of the lens, on 
the photographic film in the slide. The cardboard screen was 
used to prevent any extraneous light from the tube affecting 
the film. The tube itself was supported on a wooden frame— 
omitted from the figure for the sake of clearness. The spot 
must be adjusted to a central position on the phosphorescent 
screen by a small permanent magnet suitably placed. For the 
following experiments three precisely similar deflecting coils 
were made, each being 42 in. long between cheeks of bobbins 
containing eight layers of No. 22 S. W.G. copper wire, resistance 
3:23 ohms, wound on a ; in. external diameter vulcanite tube. 

Simple Alternating. Current,—Since the cathode rays are 
deflected at right angles to the direction of a.magnetic flux, it 
follows that a coil, сеа horizontally at A (Fig. 1), will, if it 


To Earth Slide 


ap 
To Negative Pole 
of Voss Machine 
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is traversed by an alternating current, produce a vertical line 
on the phosphorescent screen. Hence by means of a rotating 
mirror with its axis vertical, turned slowly by hand, the line 
will be drawn out, showing the curve of the alternating flux. 
If harmonics, &c., are present they will in this way be rendered 
visible, | 
Currents in or out of Phase.—By using two deflecting coils 
laced at right angles and joined up in parallel, one straight 
ine bisecting the angle between them will be obtained, pro- 
vided the fields due to each coil alone acting on the rays are of 
equal strength (adjust previously). If the currents are out of 
phase an ellipse is in general obtained. In Fig. 2 such an 
ellipse is shown: the central point (i.e, the position of the 
undeflected spot) being marked by a separate exposure. А 
If the two currents have the same amplitude, but differ in 
phase by 90deg., a circle is obtained. In Fig. 3 the two lines 
(due to each coil separately) cutting almost at right angles are 
seen. In order to obtain the difference of phase a large choking 
coil, of variable self-induction, was joined up in series with the 
horizontal coil. Current at 25 cycles per second was obtained 
from a rotary converter of 4 kw. capacity, the R. M. S. volts 
being 60. A lamp resistance was used therefore to reduce the 
pressure ; but in the case of the circle (Fig. 3) the choking coil 
was allowed to get the full pressure, the pressure to the 
vertically-arranged coil being reduced by lamps as previously. 
Three-pluse Magnetic Field. A three-phase magnetic field 
may be observed or photographed by using three deflecting 
coils fixed on a wooden frame, having 120 deg. between their 
axes. Fig. 4 shows a three-phase magnetic field where the 
amplitudes, &c., are equal. The lines cutting at 60 deg. are 
due to the resultant fields of each pair of coils, the third coil 
being switched out. By varying the position of one of the 
coils the amplitude of one of the magnetic fluxes is altered, 
and an elliptical three-phase field obtained, as in Fig. 5. The 
current in both these cases was 0:65 ampere per phase. It will 
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be noticed that the circle and ellipse are not quite regular: 
this is due to the rotating magnetic field having a maximum 
value when passing a coil. Introducing a self-induction into 
one of the phases merely makes the curve obtained an ellipse 
with smaller amplitude, As the general appearance is the same 
as Fig. 5 this was not photographed. 


Hysteresis.—In order to obtain hysteresis curves for iron or 
steel two coils placed at right angles and joined in series were 
used. The material to be examined was placed in the 
horizontal coil. To neutralise the magnetic effect of the field 
due to the horizontal coil another coil was placed in series 
opposite it, when an I and H hysteresis curve was wanted, 
and adjusted so that when all three coils were excited in series 
a horizontal line due to the top coil only was obtained (see 
Fig. 8). The iron or steel was then inserted and the curve 
obtained on the screen was adjusted to a suitable size, 
focussed and photographed as previously. The curves on the 
screen are visible from a distance of several yards provided 
that the tube is fairly strongly excited. 


Fia. 2. Fic. 3. 


Fia. 6. Fio. 7. 
Fig. 6 shows the curve for soft iron when the iron is satu- 
rated. Two round iron rods were used 62 in. by à in. diameter, 
and the value of H at the centre of the coil (described above) 
was 195 C.G.S. units, the current being 1:9 amperes. Fig. 7 
shows an I and H curve for steel when the field is not strong 
enough to saturate it. 
is sufficiently strong to saturate it. 
through the coils was 2:7 amperes, the field strength in the 
centre of the coil being about 270 C.G.S. units. The steel 


used in these two experiments consisted of a round file 6? in. | 


by iin. in diameter. 

The duration of exposure for the photographic plates in 
all these experiments varied from 20to 30 seconds. The plates 
used were Ilford Specials. 
viewed in the rotating mirror the usual saw-toothed curves 
associated with iron are seen. 


Oscillatory Discharge.—The electromagnetic deflection may 
be used to show this, but is unsatisfactory for the following 
К 


reasons: The maximum current through the circuit = V D 


Fig. 8 shows the same when the field , 
In this case the current | 


When the hyteresis curves are | 


—— — —⅛ СИКЕР 


where V is the potential across the spark-gap, K the capacity 
of the Leyden battery, and L the self-induction (see Varley, 
Phil. Mag., 1902). Now K cannot be large, therefore L must 
be small in order to obtain a reasonable current. If, however, 
L and K are both small the frequency is very great, since t (time 
of oscillation) = 2r JLK, and the curve cannot in general be 
seen in a rotating mirror. The sparking potential V cannot 
be very great on account of the insulation of the circuit and 
the power necessary to drive the spark across the air-gap. 

The following electrostatic method may, however, be used 
with advantage: Two brass plates, PP, are arranged as shown 
in Fig. 9, and joined across the spark-gap. These plates were 
each 34 in. Xx 24 in., and were placed about 3in. apart. The 
spark-gap was adjusted to a suitable length (about half a milli- 
metre). The self-induction L was the secondary of a hedge- 
hog transformer, about 1 henry, and the capacity K, a large 
Leyden jar, about 0:003 mfd. A 6 in. induction coil (secondary 


8) was used to charge the condenser. 


On examining the vertical line obtained on the screen by 


Fie. 4. FIG. 5. 


Fic. 8. 


reflection in a fairly rapidly rotating mirror the usual form of 
an oscillatory discharge from a condenser is seen. For the 


| sake of the comparison, it is interesting to show also a make 
То Баһ 4 


To Negative Pole 
of Voss Machine. 


Fra. 9. 


and break curve in open circuit. This may be obtained by 
using a secohmmeter to make and break the circuit, во as 
to reverse a steady voltage of, say, 230 between the plates. 
In this case two spots appear on the screen, and on examina- 
tion in the rotating mirror a series of broken horizontal lines 
is obtained, above and below the mean position of the spot. 
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COMPARATIVE SPEED TESTS OF STEAM AND 
ELECTRIC LOCOMOTIVES. — 


Under the auspices of the New York Central and Hudson River 
Railroad and the General Electric Co., a series of tests was made 
on April 29 last over the experimental track at Schenectady, N.Y., 
in order to secure data on the relative acceleration and speed 
characteristics of electric and steam locomotion. The tests were 
made with New York Central type electric locomotive 6,000, and 
Pacific type passenger steam locomotive 2,797. The data secured 
were intended for private information, but the results achieved were 
considered so remarkable that it was decided to make public the fol- 
lowing résumé of the runs: 

The test started at about 8 a.m. and continued until about 1 p.m. 

of April 29, 1905, temperature averaging about 50° F., weather 
cloudy. During the time of the test no rain fell, so that the rails 
were perfectly dry. The experimental track, 6 miles in length, was 
the portion of old track No. 4 ot the New York Central main line, 
formerly used for eastbound freight movements between mile posts 
162 and 168, west of Schenectady. The track materials were 80 lb. 
standard N.Y.C. section steel rail, with 6-bolt 86in. splices, 16 
yellow pine ties to the 30 ft. rail, gravel ballast, well surfaced, curves 
elevated for a speed of about 70 miles per hour. The working con- 
ductor consisted of top-contact 701b. steel rail reinforced with 
copper and covered in part with a board protection. At four cross- 
ings overhead construction was used to cover gaps where the use of 
the third-rail was inadmissible. Experiments are about to be started 
with a new type of under-contact rail, which, it is believed, will cure 
many of the evils of the ordinary top-contact third-rail. 

The alignment and grades are illustrated upon the accompanying 
condensed profile (Fig. 1). It will be noted that from the easterly 
end of the track at mile-post 162, going westerly, the rising gradients 
varied from 5 ft. to 17 ft. per mile to a summit between mile posts 


Profile 


Ble bat ion 
(rradients per 
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Mileage 
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| 


Alignment 


Fic. 1.—PRori,LE or ROAD ON WHICH THE TESTS WERE MADE, 


166 and 167, and thence the track descended on gradients varying 
from 6 ft. to 19 ft. per mile to the end of the track at mile-post 168. 
It will also be noted that in the 6 miles there were seven curves, 
varying trom 0 deg. 48 min to 2deg. 17 min., the maximum length 
of tangent being 7,565 ft. 

The power for testing was furnished by the General Electric Co., 
and for this purpose there were installed at its Schenectady plant a 
2,000-kw. three-phase 25-cycle Curtis turbo-generator, delivering 
11,000 volts to the line. A special high-tension transmission line 
was constructed for the intervening distance of about 5 miles to a 
sub-station erected by the railroad company near mile-post 165. 
This sub-station contained a 1,500 kw. 650-volt rotary converter, 
with static transformers for reducing the potential from 11,000 to 
475 volts. | 

The accompanying diagram illustrates the governing dimensions 
and weights of both locomotives. The weights of whe cars were as 


follows :— 
Electric train. Steam train. 
Weight loaded, lbs. Weight, lbs. (No load.) 

8-саг train 896,800. ............ 635,100 
Locomotive .......... 200,500 342,000 

ot! 513°6 tons 513 tons 
6-car train 614,600 512,000 
Locomotive .......... 200,500 ......... 342,000 

ТОГА. галере 407:5 tons 427 tons 

Average Voltage During Acceleration. 

Runs. Series. Series-multiple. Multiple. 
ДА. ^ wea 520 езин. ©5040: ааа 235 
B 620 — 5200 275 
C bate 600  ...... 540 - ...... 330 
D ТЕРУ 680 0 6800 515 
E РОИ 650 eee 600 420 
F eee 600 ae eure 620 ок Самае 453 


It will be noted that, due to the restricted cross-section of con- 
ductors, the ign d dropped during acceleration to & value consider- 
ably lower than that which will obtain in actual practice within the 
electric zone in the neighbourhood of New York. "Therefore the 
results obtained in this comparative test are much less favourable 
for the electric locomotive than will be secured in actual practice. 

Run A."—The “ Pacific" type steam locomotive had an eight- 
car train with a total weight, including the locomotive, of 513 tons, 
as compared with the eight car train behind the electric locomotive 
weighing 518:6 tons. Both trains started together, with the steam 


Miles per Hour. 


8 4 Minutes, 
0 40 80 120 16 200 94) Seconds. 


Fig. 2.— DISTANCE TIME AND Spren-time Curves кком Ren D. 


Ц 


locomotive accelerating faster than the electric locomotive, due to 
the abnormal drop in voltage from the pressure at the station of 
700 volts. to a track voltage as low as 825 volts. At 8,000 ft. from 
the starting point the electric locomotive gained the same speed 
as the steam locomotive, and from that point accelerated more 
rapidly, so that at a distance of 2 miles from the starting point the 
electric locomotive passed the steam locomotive, and at the shutting- 
off point was two train lengths ahead. The maximum speed of the 
steam locomotive was 50 miles per hour; the maximum speed of 
the electric locomotive was 57 miles per hour. 
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Fic. 3.—DiacnaM oF COMPARATIVE WEIOHT DistrinuTion. ELECTRIC AND 


STEAM LocoworivEs. 


Run “ B."—This run was made under the same conditions as 
Run “ А,” with results practically the same, except that the speeds 
were higher, as follows:—Maximum speed of steam locomotive, 
59:6 miles per hour ; maximum speed of electric locomotive, 60 miles 
per hour. 

Run C. — This run was made with six-car train for both loco- 
motives, with total train weights as follows: Electric locomotive, 
407:5 tons; steam locomotive, 427 tons. Owing to extreme low 
voltage under the conditions above stated, which, during accelera- 
tion fell as low as 330 volts, at first the steam locomotive accelerated 


E 
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more rapidly, but at the end of about a mile the electric locomotive 
overtook the steam train and continued to forge ahead until the 
power was shut off. Maximum speed of electric locomotive, 61:6 miles 
per hour ; maximum speed of steam locomotive, 58 miles per hour. 
Run “ D."—In order to secure as nearly as possible results com- 
parable with the conditions of voltage that will obtain in the actual 
operating zone, this run with six-car trains, similar to those used in 
Run “C,” was started at a point nearer the sub-station, near mile- 
post 164. For this run the 2 1 locomotive from the first turn 
of the wheels accelerated far than the steam locomotive, and at 
a distance of 1,500 ft. from the starting point it led by a train length. 
Fig. 2 shows the acceleration and speed-time curves for this run. 
Run “ E."—This run was made with the electric locomotive and 
one coach, a maximum speed of 79 miles per hour being attained. 


Run F.“ — This run was made with the electric locomotive run- 
ning light and with the power shut off on curves, à maximum speed 
of 80:2 miles per hour being attained. Had it not been necessary to 
shut off the current on curves it is believed that the locomotive 
would have attained a speed of over 90 miles per hour in this com- 

aratively short run. (A speed test on May 186 reached 85 miles per 
our, with a limitation on the 2-deg. 17-in.curveof 78 miles per hour.) 

At all speeds the smooth-riding qualities of the electric locomotive 
were very noticable, especially the lack of nosing " effects. After 


the runs the track was carefully examined and no tendency to | 


spread rails was discovered. However, on the sharper curves the 
high speeds caused the track to shift bodily in the ballast, due to 
insufficient superelevation of the outer rail. 

The most important test is Run “ D," as the voltage during that 
test more nearly approached the conditions that will be obtained in 
the electric zone. Therefore the following comparison of the steam 
and electric locomotives, based upon the results of Run * D," are 
very interesting as illustrating the marked superiority in accelera- 
tion of the electric locomotive over the steam locomotive, con- 
sidering the fact that the Pacific" type of steam locomotive has 
practically the same weight upon the drivers. 


Diff. in favour 


— Steam. Electric. ot eleotrie. 

Length overall ............ 67 ft. 73in. 36 ft. 114 in. 304, 83 in. 
Total weight (including tender 

for steam locomotive) .... 342, 000 Ib. 200,5001b. | 141,5001b. 
Concentrated weight on each 
: driving axle % % „% „% „% „ „%% „ „ „60 47,000 lb. 35,500 lb. 11,500 lb. 
Revenue-bearing load back of 

looomoti tre 256 tons. | 207°25 tons. 51:25 tons. 
Acceleration x. P. H., P.S., AVe- 

raging up to 50 м.р.н. .... 0:246 0:394 :148 
Time required to reach speed | | a i 

of 50 M.P.H, .............. | 208 sec. | 121%ес. 76 вес. 


THE MERCURY IRC.“ 


BY E. WEINTRAUB. 


This Paper gives the results of an investigation on the properties 
and nature of the conductivity of the metallic vapours, carried out 
in the research laboratory of the General Electric Co. The investi- 
gation was started with the practical purpose of using tho arc dis- 
charge in metallic vapours, and especially in mercury vapours, as a 
source of light. The starting of an arc in metallic vapours was first 
treated. It was pointed out that the distinctive feature of the con- 
ductivity of gases and metallic vapours, in contradistinction to that 
of metals and electrolytes, is that under ordinary conditions and in 
the absence of exterior ionising agents the current itself has to create 
the material which is to carry ıt from one electrode to the other. 
As this material does not exist at the beginning, some special means 
must be used to start the discharge, and thus in gases and vapours 
is encountered the problem of starting which is absent in conduc- 
tion through metals and electrolytes. To take the particular case, 
an exhausted glass tube having two mercury vapour electrodes is 
connected to a source of moderate E.M.F., no current passes, no 
matter whether the tube is cold or filled with mercury. Two 
different ways may be used to start the arc discharge. The first 
one consists in bringing the two electrodes into contact and then 
separating them. This method is exactly the same as the one used 
in the carbon arc, the flame arc, &c. The second one is founded 
on the uso of a high-voltage shock. The Geissler discharge through 
the residual gas or mercury vapour in the tube creates a conductive 
path, the moderate direct-current voltage follows, and tho arc dis- 
charge is initiated. Both methods were used by the investigators 
of the mercury are, especially by Arons, in Germany, and Cooper 
Hewitt in this country. й 

A new way of starting an arc discharge in mercury vapour was 
the outcome of theoretical conceptions on the mechanism of the 


———— — — — 
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Abstract of a Paper read before the American Electrochemical Society. 


are and the function of the ionisation at the cathode surface form ed 
in the course of investigations made by the author. According to 
these conceptions, an arc discharge in metallic vapours is a discharge 
deriving its carriers at least in the immediate neighbourhood of the 
cathode from the material of that cathode. The application of a 
moderate E.M.F. is of itself insufficient to start the process by which 
these carriers are formed out of the material of the cathode. The 
new fact discovered was that this formation of carriers (the *' ionisa- 
tion“ process) is started and the arc discharge made possible if a 
spark or a small arc is produced at the surface of the cathode. The 
following experiment will serve to illustrate this statement :— 

The tube is represented in Fig. 1. K is a cup filled with mercury. 
A and B are electrodes of graphite, iron or mercury. In the figure 
they are shown as mercury cups. The tube is exhausted by a 
Sprengel pump to the highest possible vacuum, and by some means, 
such as heating from outside, or by the arc itself, the gases are 
driven off from the walls of the tube and the anode material. Two 
different sources of direct current are used, one applied to K and B, 
the other to K and A, in such a way that K is the negative pole of 
both. If, now, the little arc, BK, is started by bringing the elec- 
trodes into contact, and separating them, the other arc, KA, starts 
instantaneously. If the connections are changed in such a way that 
K is the common positive pole of the two sources, the arc, BK, 
does not cause the starting of the arc, AK. The fundamental 


Fig. 5. 


importance of the cathode in the process of starting an arc is illus- 
trated by this experiment in a simple and striking way. We can 
dispense in the tube of Fig. 1 with the use of two different sources 
and use the same source with different resistances in the two 
branches. In Fig. 2 B is the cathode, D and A are both connected 
to the, positive pole; rı is a large resistance; 7 із a small resistance 
used for the purpose of regulating the current in the main arc, BD. 
By slightly shaking the tube the arc BA starts, whereupon the arc 
BD can then be opened and the auxiliary arc disconnected. 

For the practical use of this starting method the operations of 
separating the electrodes B and A and discontinuing the auxiliary 
arc the moment the main arc is started must be performed auto- 
matically by the current itself. One of the arrangements that have 
been devised is represented in Fig. 3. KL is an iron plunger, S a 
solenoid and O a magnetic cut-out. The solenoid S, in pulling up 
the plunger KL, produces the auxiliary arc. The current in the main 
are flows through the magnetic cut-out, and automatically opens the 
circuit of the auxiliary arc. It is interesting to remark that the old 
method of starting an arc by contact is based also on excitation of 
the cathode ; only, instead of having one arc instantaneously formed 
by another, we have a continuous growth, a short arc procuere a 
longer one. As a development of the old contact method, the fol- 
lowing method was employed, based on the use of a carbon filament 
of high resistance, which first establishes connections between the 
anode and cathode, so that on closing the switch the current first 
flows through the filament. By means of a solenoid and its mag- 
netic action on an iron plunger, the filament is lifted and the contact 
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between its lower end and the mercury cathode broken. Exactly as 

in the case of the old form of contact method, the small arc length 

until the carbon filament is short-circuited by the arc. As a result 

of various investigations of the above character a series of different 

types of lamps has been developed, all being founded on the principle 

< 9075 excitation of the cathode and differing merely in mechanical 
etaiis. 

The space separating the electrodes has an important influence 
on the velocity with which, the starting takes place, but this influence 
is mainly of a negative character. The space must present as little 
hindrance as possible to the flow of ions starting from the cathode 
surface. Accordingly, the degree of vacuum must be the highest 
obtainable, and the more complete the exhaustion the more instan- 
taneous is the starting. If foreign gases or inert ordinary mercury 
vapour are present, the starting is slow. The ionised vapour is seen 
to rise from the surface of the cathode, and slowly move along the 
tube, impeded in its course not only by the gases present in the tube, 
but also by the mercury vapour which volatilizes from the heated 
surface of the mercury cathode. When the vapour reaches the anode 
the arc will eventually start, but if the pressure of the foreign gases 
is high qs dm the arc does not establish itself at all. Although 
it is relatively easy to produce the high vacuum necessary for the 
instantaneous starting, it is not easy to drive out completely the 

es absorbed on the walls of the tube and in the anode material. 
he vacuum in the lamps is liable, in some cases, to get worse with 
use, and some means had to be provided which would render the 
starting of the aro instantaneous, even with a somewhat impaired 
vacuum pressure of foreign gases (above 0:01 mm.). As inert mer- 
cury vapour also hinders the propagation of the ionised vapour, even 
perfectly-exhausted lamps start harder when hot than when cold. 
The pro tion of ions and the starting of the arc are facilitated if 
a carbon filament of high resistance is suspended from the anode in 
such a way that its lower end is separated but a few inches from the 
mercury surface. When the ionic stream reaches the lower end of 
the filament there is established a small current which helps the 
starting of the main arc. As to the function of the anode, it plays no 
role whatever in the starting process, merely receiving the carriers 
of the current without any previous excitation. 


In the study of the conditions of the stability of the mercury aro 
one meets with a phenomenon observed in all arcs—i.e., the exist- 
ence at each impressed voltage of a lower limit of current, below 
which the are is not stable and goes out. The experiments per- 
formed on the mercury arc led to the conclusion that the physical 
cause lies in the conditions prevailing at the very surface of the 
cathode. Under ordinary circumstances there is on the surface of 
the mercury cathode a bright spot, which continually wanders about 
on that surface. This spot is, according to the conceptions of the 
author, the place where the production of ions takes place, and its 
continuous motion means a disturbance of the ionisation process 
and a danger to the existence of the arc. The wandering can be 
avoided either by making the surface of the cathode small, of the 
same magnitude as that of the spot, or by having a wire of iron 
or platinum project above the surface of the mercury. In this latter 
case the cathode spot is centred on the mercury surface right around 
the metallic wire. In order to limit the surface of the cathode, 
without changing anything else in the tube, narrow tubes of refrac- 
tory material, such as silica or porcelain, are fastened inside of the 
mercury cathode. The arc is started by means of u carbon filament 
which dips into the small tube. The filament is lifted by the passage 
of the current, the current broken and a little spark produced inside 
of the narrow tube. The rest of the mercury surface outside of the 
sinall tube is then inert and does not carry any current. This experi- 
ment shows strikingly that the arc has its beginning in the cathode 
spot. Both methods lead to the same result, the lowering of the 
minimum current at which the arc subsists. With 120 volts applied 
and about 80 volts consumed by the arc, the low limit of current is 
normally at about 8 amperes. When the cathode surface is made 
very small this limit decreases to 1:5 ampere, and with a platinum 
wire it becomes as low as 1 ampere. These values can be made 
much smaller if reactance is placed in the circuit, or if the impressed 
voltage is higher. 


_ The conductivity of the arc depends on the relative amounts of 
lonised and inert mercury vapour. If a sufficient condensing space 
is provided, so that the pressure of the ordinary mercury vapour 
volatilized from the cathode is kept down to a certain value, the con- 
ductivity of the arc is almost exactly proportional to the current. 
The voltage across the arc is, therefore, almost independent of the 
current. If, however, sufficient condensing space is not provided, 
the amount of inert mercury vapour increases continually, and with 
it the resistance of and voltage across the arc, until finally, when the 
voltage across the arc comes too near to the impressed voltage, the arc 
goes out. Foreign gases present in the tube have influence similar to, 
and even more pronounced than that of mercury vapour. The con- 
ditions prevailing at the surface of the anode have no appreciable effect 
on the stability of the arc. If the anode is made of mercury, great 
amounts of mercury vaporise because of the heat generated at the 
anode. This. increases the amount of mercury vapour in the arc, 
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and thus indirectly changes the conditions of stability of the latter. 
This is obviously a secondary effect ; otherwise, the anode has just 
as little effect on the stability of the arc as it has on the starting 
process. As has been shown, the ionisation process at the cathode 
must be initiated if an arc discharge in metallic vapours is to be 
established, and this ionisation process must be kept up by the 
supply of a certain amount of energy if the arc is to maintain itself. 
It is in these facts that lies the explanation of the difficulty that pre- 
vious investigators have found in maintaining an alternating-current 
arc between metallic vapours. With every change of polarity the, 
ionisation process at the cathode dies out and moderate E. M. F.s 
are insufficient to start that process by themselves on the surface 
of the other electrode when the latter becomes of negative 
sign. It is, therefore, obvious that if an alternating E.M.F. of. 
moderate value is to maintain an arc in metallic vapours, one 
metallic electrode must auently keep its negative sign, notwith- 
standing the perpetual change of polarity. , if realised, would 
mean a unidirectional flow of current in the arc, and consequently 


rectification of the alternating current. 


If, referring to Fig. 1, the electrodes, K and B, are connected to 
a source of direct current, K being the cathode, and a source of 
alternating E.M.F. of a few hundred volts is applied to K and A. 


that half of the alternating current which has the direction AK 


(K cathode) passes, since the ionisation process at the surface, K, 
is kept up by the direct-current are; the opposite half-wave is com- 
pletely suppressed. The arrangements by means of which both 


halves of the current wave are made to pass in the аго and are 


superposed in the same wire are mainly applications of electrical 
principles to the en case. Of the devices nsed by the author, two 
are mentioned. In both of them the tube contains three electrodes, 
one of mercury, the others of graphite, iron or mercury. The one 
electrode of mercury serves as the cathode, the two others, which 
we will suppose to be made of graphite, serve as anodes of the recti- 
fied arcs. In the first arrangement, represented in Fig. 4, a trans- 
former is used, the ends of the secondary of which are connected to 
the two graphite anodes. A wire taken out from the middle of the 
secondary is connected to the cathode. One-half wave takes then 
in the aro the direction AK, the other the direction BK, and both 
are superposed in tho same direction in the neutral wire of the 
transformer. The current derived is pulsating, and if the rectified 


voltage or current is low, usually a small direct-current aro, spring- 


ing from the same cathode, is necessary to keep the cathode alive 
during the zero point of the current. If a constant-current trans- 
former is used this direct-current arc can be dispensed with. 


In the second method the alternating voltage is directly applied 
to the two graphite electrodes and two reactance coils are connected 
in the way shown in Fig. 5. As in the first arrangement, two arcs 
are playing in the tube, both having the same cathode. The reac- 
tances store up energy, while the current flowing in them increases 
and discharges through the arc in such a direction as to keep the 
cathode K alive. In this case, as in that of the starting method 
previously described, a great number of modifications and combina- 
tions have been devised, for both 1nonophase and polyphase currents. 
By means of arrangements of this kind, voltages up to 15,000 have 
been rectified, giving unidirectional E.M.F. as high as 6,000 to 
7,000 volts. This last arrangement may become of importance, 
even for laboratory use, when unidirectional high voltage is desired. 


One phenomenon observed in the mercury arc rectifier is of theo- 
retical importance. As is seen from the figure, the alternating 
voltage is applied directly to two electrodes, which, when the recti- 
fier is working, are surrounded by a highly-conducting vapour. 
Without the knowledge of the cathodo properties and of the neces- 
sity of creating an ionisation centre on its surface, the fact that no 
short-circuit takes place would be incoinprehensible. Under certain 
conditions, however, this short circuit takes place, one of the two 
electrodes becoming the cathode of an are discharge. ‘This pheno- 
menon was termed “ arcing of the rectifier. There is no doubt 
that under normal conditions a small leakage current flows between 
the two anodes of the rectifier. A number of experiments have 
shown that if an E.M.F. is applied to two exploring electrodes 
placed in the mercury aro a slight leakage current of the magnitude 
of 1 milliampere flows between these electrodes. The question of 
arcing is, accordingly, identical with the following one: Given two 
electrodes, separated by a highly ionized vapour and an E. M. F. 
applied to them, under what conditions will a cathodic centre 
form end the small leakage current transform into an arc dis- 
charge? By a series of experiments, a number of factors in- 
fluencing the arcing have been determined, so that rectification could 
be carried up to many thousand volts alternating current, with 
practically no arcing at all. 

For the purpose of adding red lines to the spectrum of the mercury 
arc, the arc discharge in vapours of other more or less volatile metals 
was investigated. Alkali metals proved especially suitable. The 
experiments showed that the regularities found during the study of 
the discharge in mercury vapours hold good for all other metallic 
vapours. The cathode phenomena, the bright cathode spot. the be. 
haviour toward alternating voltage are exactly the.same. Accord. 
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ingly, all of the experimental facts established hold good for the 
discharge in metallic vapours in general. | 

To the question whether the ionisation process at the cathode is 
accompanied by an actual transfer of matter or not, the mercury 
arc presents a better opportunity for study, since the arc takes place 
in a vacuum and the mercury undergoes no chemical change. Un- 
fortunately, the phenomenon is complicated by the volatilization of 
mercury, due to the heat generated at the electrodes. An attempt 
was made to get quantitative data by using mercury arcs with 
cathodes made of material less volatile than mercury. Ifa piece of 
graphite or any other conducting material that does not combine 
with mercury, and a mercury cup, both enclosed in an exhausted 
tube, are connected to, respectively, the negative and positive poles 
of a source of an E.M.F. the electrodes brought into electrical 
contact and separated, an arc is formed with the solid electrode as 
cathode. . The behaviour of these solid cathodes is the same as that 
of the mercury cathode. A bright spot wanders on the surface of the 
solid piece and wherever that spot strikes the cathode disintegration 
of its material takes place. This disintegration is characteristic 
of the cathode of a metallic arc in an exhausted space. If a piece 
of charcoal is used as a cathode, the motion of the cathode spot 
leaves fine lines and grooves burned, so to speak, into the material. 
The loss of weight of these solid cathodes is usually very small. 
The largest part of it is, however, due to the mechanical disintegra- 
tion of the material which accompanies the electrical one, which 
circumstance deprives the results of theoretical significance. We 
can, therefore, conclude from these experiments that a transfer of 
matter either does not take place at all or is so small as to be of the 
order of magnitude that would be required by the value of the elec- 
tronic mass accepted in the modern theories. 

The second question of special interest in connection with the 
theory of the arc refers to the cause of the ionisation process at the 
cathode. The formation of current-bearing particles does not in all 
probability take place at all in the arc itself. The potential drop in 
the arc and that at the cathode surface (about 5 volts) are so small 
that production of ions by collision seem to be excluded. As the 
anode plays no appreciable róle during the starting and the running 
of the arc, we are led to the conclusion that in an arc through 
metallic vapours in an exhausted space the cathode is the only place 
where the current-bearing material is formed. The assumption that 
the cathode is one of the places where ionisation takes place has 
been made by many previous investigators. In view of the fact 
that solid bodies heated to a high temperature are known to render 
gases conductive (an effect observed by the author in the case of 
mercury vapour), the ionisation process at the cathode was attri- 
buted by some of the investigators to the high temperature prevail- 
ing at the cathode. Experience with arcs in metallic vapours, and 
special experiments made to elucidate this point, do not support 
this view. The boiling point of mercury being low, it is necessary, 
of course, to limit the supposed area of high temperature to the 
cathode spot itself. 


The facts that speak against this assumption are as follows: 
First, as mentioned above, the cathode spot moves rapidly along the 
surface of the cathode. If high temperature were a necessary con- 
dition of the ionisation process, the cathode spot would not be 
expected to move constantly away from the exceedingly hot part to 
the cold part of the surface. Second, if the spot is fixed by means 
of a platinum wire no evidence of a high temperature in that spot 
can be found. The faint light emitted by the spot surrounding the 
wire reminds one, especially when the current is not very high, 
rather of a phosporescent light than of light produced by high tem- 
perature. ‘Third, efficient cooling of the cathode does not produce 
any change, either in the cathode spot or in the arc. To cool the 
cathode efficiently the following method was used: A platinum cap, 
sealed into glass, was connected to the negative pole and a surface 
of mercury to the positive. By heating the mercury some of it was 
made to condense on the platinum cap, so that this thin layer of 
condensed mercury could be used as a cathode. The cap was cooled 
by rapidly-flowing water. The arc showed no difference in its beha- 
viour, with the exception that the cathode spot wandered about 
with an extraordinary velocity along tle mercury layer. In this case 
one can still claim that some infinitesimally small point of that 
layer has at any moment an exceedingly high temperature. One 
will, however, admit that this assumption is not a very probable one. 

Fourth, if solid cathodes, such as graphite, iron, platinum, &c., are 
used, the spot on the cathode surface, to judge by its colour, has not 
a very high temperature, so that the rapid disintegration is due, not 
to volatilisation by heat, but rather to purely electrical causes. If, 
by an auxiliary current, the solid cathode is heated up in such a way 
that one part of it, by reason of its higher resistance, is brought to 
a very high temperature, the cathode spot wanders about the surface 
of the cathode without showing any preference for the hot spot, as 
would be expected if high temperature were the cause of ionization. 

Fifth, in the case of an “ arcing” rectifier, where we have to deal 
with the formation of the cathode spot, temperature of the solid 
electrodes plays but an unimportant ròle. The electrodes may be 
very hot while surrounded by ionized vapour without causing arcing. 


This is very significant if compared with the relative ease with 
which at first sight seemingly unimportant factors produce arcing. 
If, for instance, the electrodes are of mercury, a drop of mercury 
hitting the surface, or any other mechanical disturbance, is liable to 
produce a cathode at the point where impact takes place. These 
and a number of other facts led to the conclusion that the tempera- 
ture of the cathode is not the cause of ionization in the case of 
metallic arc in an exhausted space. The temperature of the 
cathode is probably in some way connected with the boiling point 
of its material, and is a result of the ionisation process rather than 
the cause of it. The facts quoted above are not, of course, intended 
to disprove the influence of high temperature on ionisation, which 
is too well proven in other cases. In arcs in metallic vapours con- 
sidered here, the temperature of the cathode seems not to be the 
ionising agent. 

The time has not yet come to give a complete theory of the arc. 
In working for years with the mercury arc the author had, how- 
ever, to make for his own use some working hypothesis. This 
hypothesis seems to agree with all the facts observed, and was 
helpful in the course of investigations, and in some points agrees 
with the views of previous investigators, while in some others it 
differs. Starting from the hypothesis developed by a number of 
modern scientists, according to which the conduction in metals is 
due mostly to the negative electrons, and from the postulate that the 
mechanism of conduction in different states of matter must have the 
same generaljcharacteristics, it is assumed that the mechanism of the 
conduction in the arc is similar to that in metals and that an arc is, 
electrically considered, in the main a flow of negative electrons 
directed from the cathode toward the anode. While in the metal 
the number of electrons is a given quantity and the conductivity 
accordingly constant, the number of electrons crossing the surface of 
the cathode and entering into the arc must be proportional to the 
eurrent. Accordingly, the conductivity of the arc is proportional 
to the current. The process of starting an arc serves to initiate the 
process by which the electrons are driven out from the metal into 
the space. The starting is probably produced by purely electrical 
causes. If this process, by means of which the negative electrons 
arc projected out of the metallic mass is started, it goes on of itself 
so long as a sufficient amount of energy is applied. The disinte- 
gration of the cathode is a mechanical accompaniment of this elec- 
trical process. The light emitted by the are is not due directly to 
the radiation of the electrons. These negative electrons are pro- 
bably the same in all arcs, and the light emitted changes according 
to the molecular material through which these electrons move. 


THE SLIP OF AN INDUCTION MOTOR.* 


BY B. F. BAILEY. 


The measurement of the slip of an induction motor by the usual 
methods is quite difficult, and is subject to inaccuracies. If the 
generator supplying the power is close at hand the most obvious 
procedure is to measure the speeds of both the generator and the 
motor. A simple calculation will then give the slip. This method, 
as is at once seen, involves the difference of two numbers very 
nearly equal to each other, and is, consequently, very inaccurate. 
In fact, with an unloaded motor it is difficult to detect any slip 
at all. А slight error may even make an apparent negative slip. 
If, as is usually the case in practice, the generator is not at hand 
this method cannot be applied. The usual practice in this case has 
been to measure in some way the frequency of the induced current 
in the rotor, which frequently is, of course, proportional to the slip. 
This can usually be done when dealing with a coil-wound rotor by 
connecting two of the slip rings through an ammeter. It is, how- 
ever, not applicable to the case of a squirrel-cage rotor, unless the 
rotor be provided with an auxiliary winding. 

The method used in the electrical engineering laboratory of the 
University of Michigan seems to obviate all these disadvantages. 
It is applicable to any induction motor, and does not require access 
to the generator, nor does the frequency of the latter need to be 
known. Moreover, it requires only the simplest apparatus and 
does not involve any change in the connections of the motor. The 
connections are made as follows: A circuit is led from a point on 
one main through a voltmeter and some form of instantaneous 
contact-maker back to the other main of the same phase. The volt- 
meteris usually shunted by a condenser, but may frequently be 
used alone, if it is sufficiently sensitive. The contact-maker may 
be of the kind usually employed in tracing curves of E.M.F. and 
current, or it may be some more simple device, since the point at 
which contact is made need not be changed. Neither is it essential 
that the duration of contact be short. In fact, any length of con- 
tact is permissible, provided it is not an exact multiple of a complete 
wave period. 

The theory of the method is very simple. If the machine were & 
synchronous motor, contuct would always be made in the same part 


* From the Electrical World of New York. 
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of the wave, and the voltmeter would assume a steady deflection. 
But the induction motor slips continuously from synchronism, and, 
consequently, each successive coutact is a little later in the wave 
than the previous one. The voltmeter, therefore, takes up a slow 
oscillation around the zero point, the frequency of vibration depend- 
ing upon the amount of slip. Each complete double oscillation 
indicates a slippage behind synchronism equivalent to one wave of 
the alternating current, and shows that the rotor is behind the 

osition it would have occupied had it been a synchronous machine 

y the angle of a pair of soled To get the percentage of slip it is 
necessary only to observe the frequency of vibration of the needle 
of the voltmeter by counting the time required for a given number 
of swings. This frequency, divided by the frequency of supply, is 
the percentage of slip. The applied frequency may be obtained from 
the speed of the generator, if that is at hand, or the speed of the 
motor in revolutions per second, multiplied by the number of pairs 
of poles, will give what would be the frequency if the motor were a 
synchronous one. The slip in cycles per second being added, there 
is obtained the frequency of supply. 
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A slight modification of this method consists in using a telephone 
receiver in place of the voltmeter. The ticks heard will increase 
and decrease in intensity as the point of contact changes. In this 
case two maxima of sound are necessary to complete a cycle, and 
the slip is obtained in the same way as previously described. At 
first sight i& might appear that the vibration of the pointer of the 
voltmeter would be too rapid to be counted readily. A slip of 5 per 
cent., however, which is about the maximum for even & small 
motor, means only 60 x0'05=8 vibrations per second, which can 
be easily counted. With 25 cycles the method would obviously 
operate to better advantage. 

The above curve was taken by a class in the regular course of 
laboratory work, and the points there plotted have not been modi- 
fied in any way. As will b be seen, the slip increases a little more 
rapidly than the output, and varies from 0'246 per cent. at no load 
to 8:04 at full-load of 5 н.р. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Production оў Radium from Uranium.—If radium is disin- 
tegrating, and yet continually in existence, it follows that it 
must be continually generated. It is, therefore, rational to 
look for its parent elements, and it is probable that the parent 
element, if it consists in any considerable quantity, must be 
decomposing at a very slow rate, so as to account for the very 
minute amount of radium in existence. F. Soddy points out 
that if the rate of decomposition of the parent is a million 
times slower than that of radium, there must be a million 
times more of the parent in the world than of the radium. 
The only two elements known to have an atomic weight higher 
than that of radium are uranium and thorium, and one of 
these, says the author, must therefore be the parent of radium. 
It must be uranium, because this is always found in company 
with radium. But the author brings forward direct experi- 
mental evidence of this. He shows that a quantity of uranium, 
originally practically free from radium, and possessing, there- 
fore, no power of producing an emanation, after being kept for 
a certain time in a closed bottle, developes an unmistakable 
though still small emanating power. The characteristics of the 
emanation produced are identical with those of radium emana- 
tion. In a period of 500 days one atom of radium is evolved 
out of 3x10" atoms of uranium. But there are probably 
several intermediate stages, resembling the seven stages between 
radium and polonium. Аз regards the fate of polonium, the 


author believes that its atomic weight is lowered from 212 to 
208. If this change is the last, the final product must accu- 
mulate indefinitely, and must be a well-known element, either 
bismuth (208:5) or lead (206:9), most likely the latter, which 
constantly occura in uranium-radium minerals. 

[F. Soppy, Philosophical Magazine, June, 1905.] 


Metallic Conduction.—H. A. Lorentz continues his mathe- 
matical investigations into the manner in which electrons ccnvey 
а current in а wire. To decide the vexed question as to whether 
there are two kinds of free electrons or only one kind, he goes 
over the formul: previously obtained, and substitutes two kinds 
of electrons for one kind, as previously assumed. The new 
assumption makes only a slight difference in the formula for 
the electric conductivity, the electric current being the sum 
of the currents due to the positive and the negative particles. 
In all the other problems, however, a serious difficulty is 
encountered. If either the nature of the metal or the tempera- 
ture changes from one section of the circuit to the next, it isin 
general found impossible to make the currents due to each 
kind of electrons considered by itself, have the same property. 
The consequence will be that the number of positive as well as 
thatof negative electrons willincreasein some placesand diminish 
in others, the change being the same for the two kinds, so that 
we may speak of an accumulation of “ neutral” electricity 
in some points and a diminution at other points. This 
neutral electricity would consist of electric doublets, and migu 
distribute itself by diffusion. But we can hardly admit that 
the state of two pieces of different metal, in contact with each 
other and kept at a uniform temperature is not truly stationary. 
If, in order to escape this hypothesis, we have recourse to the 
above hypothesis, we must suppose the neutral electricity to be 
continually built up in some parts of the system and to be decom- 
розе in other parts. The first phenomenon will be accompanied 

y a production and the second by a consumption of heat. That 
these effects should take place in a system whose state is sta- 
tionary and in which there are no differences of temperature, 
is, however, in contradiction with the second law of thermo- 
dynamics. The author sums up the arguments as follows: 
* In the theory which admits two kinds of free electrons, all 
questions relating to these phenomena become so complicated 
that I believe we had better in the first place examine more 
elosely the Hall-efféct and allied phenomena. Perhaps it will 
be found advisable, after all, to confine ourselves to one kind 
of free electrons, a course in favour of which we may also 
adduce the results that have been found concerning the masses 
of the electrons. These tend to show that the positive charges 
are always fixed to the ponderable atoms, the negative ones 
only being freo in the spaces between tho molecules. If, how- 
ever, a study of the Hall-effect should prove the necessity of 
operating with both positive and negative free electrons, we shall 
be obliged to face all the difficulties attending this assumption." 


[H. A. LonexTz, Proceedings of the Royal Academy, Amsterdam, 
April 22, 1905.) 


Coefficient of Coupling of Oscillation Transformers.—Having 
already devised one form of direct-reading “ сутотеѓег” for 
the determination of wave-lengths and frequencies in connec- 
tion with wireless telegraphy, J. A. Fleming has designed a 
more compact form of instrument, adapted for measuring a 
larger range of the oscillation constant ,/UL. It is based upon 
the following principle: If there be any circuit, open or closed, 
in which electrical oscillations are taking place, we can set up 
oscillations of identical frequency in another inductively coupled 
and adjustable circuit, provided that the mutual inductance of 
the two circuits is very small. If the last circuit has its L and 
C varied, there will be maximum resonance when | 

| р = 2гп= 1/ JCL 
where л is the frequency of the primary or tested circuit. The 
critical condition may be ascertained by the employment of a 
vacuum tube of the spectroscopic type preferably containing 
rarefied neon, which is connected to the plates of the con- 
denser. The author gives instructions for the use of the in- 
strument, and shows that it acts as a kind of electric spectro- 
scope, especially in the case of inductively-coupled aerials in 
wireless telegraphy. 
(J. A. Fuemine, Philosophical Magazine, June, 1905.] 
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BUSINESS AND ENGINEERING. 


Unfortunately England is not the only country which is 
being overstocked with engineers, America also being a 
sufferer from the same complaint. An excellent article in 
a New York contemporary proves conclusively that the supply 
of American engineers is altogether out of proportion to the 
demand, and the situation appears to be one requiring serious 
consideration. The Engineering News, the journal in question, 
taking the census returns as a basis for’ its estimate, gives the 
total number of engineers in the United States in 1902 as 40,000 
and the number of engineering students who finish their 
training every year as 4,000, It is then demonstrated that at 
least 2,000 too many recruitsare added annually to an already 
overcrowded profession. This caleulation is based on the fact 
that the growth in the number of wage-earners in America for 
many years has been about 3 per cent. per annum, and that about 
2 per cent. must be added to fill vacancies caused by death. 
Further statistics are quoted to show that the legal and 
medical professions are only being added to at the correct rate 
of about 5 per cent. and are therefore not overcrowded. There 
can only be one result of this state of affairs, and that is an 
undue amount of competition for lucrative or even living appoint- 
ments in the engineering industry. This will undoubtedly lead 
to a general reduction of remuneration, and as salaries are far 
too low already, the prospect for embryo, or even fully-equipped 
engineers, is anything but a bright one. Although, perhaps, 
the situation in this country is not so bad as that in 
America, yet the English engineering g profession i is undoubtedly 
overstocked, and the surplus is increasing yearly. This 
applies particularly to electrical engineering. The problem 
is, therefore, to find some means of diminishing or diverting 
the flow of would-be engineers, the majority of whom 
can never hope to rise to distinction, and will probably only 
bar the way for better and fewer men. Our contemporary 
suggests that the system of training is at fault, and that some 
attention should be devoted to teaching men the business side 
of engineering, so that the staff of the commercial departments 
of engineering works should be drawn, as well as the engi- 
neers, from the engineering colleges. It is denied that business 
methods can best be learned after graduation, and the teaching 
of business methods at college is therefore urged. 

The same proposition has emanated from other sources in 
the past, and would be feasible under certain conditions. 
There is much in its favour, although we can imagine a storm 
of protests both from students and their parents or guardians 
if a “ business ” course were to be inserted in the ordinary col- 
lege curriculum and if the ordinary student were compelled to 
follow it. Moreover, the present curriculum does not admit 
of any additions, and the only alternative, if the ‘ business ” 


course is to be compulsory, would be to leave out some of the 
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present engineering course to make room. In some curricula 
there are, perhaps, a few features that might well be omitted, 
but in the best schools the courses have been compiled 
as a result of long experience, and it is doubtful whether it 
would be wise to dispense with existing subjects or devote 
less time to them. One alternative is to prolong the average 
college course, say from three to four years. The only other 
way would be to institute an “ engineering business” course 
which the student would have the option of adopting in 
place of the ordinary engineering studies. For instance, 
in the first year only, all students might be compelled, as now, 
to follew the same scheme of studies which might, however, 
include a small amount of business training. After that, 
students would have to choose definitely whether they were 
going to pursue the “business” course or the engineering 
course. Thus, а business" department would be added to 
the college, and those students who chose to do so could omit 
lectures on, say, the more advanced mathematics, devoting the 
time so saved to lectures and classes on the commercial side of 
engineering. The regular engineering student, on the other 
hand, should follow a similar course to the one now in vogue. 

The better system, however, is to increase the length of time 
the student spends at college. The engineer has more and more 
to learn as the profession grows older, and he must devote more 
time to his training. Three years at an engineering college is 
all too short a time for the really necessary work to be done ; 
there is absolutely no breathing space to think about business, 
or about any other subject, however important it may be. With 
an extension of the college period every student could devote 
adequate time to learning the principles of cost keeping, **busi- 
ness law” and methods of organising factories, the principles 
of which, we agree, might well be learnt before he emerges from 
his college. At the same time, let the colleges raise their 
standard of teaching and certifying, and let them weed out the 
undesirables. The method of entering the engineering profes- 
sion is, if anything, too easy, while the very name of electrical 
engineering acts like a charged body towards a neutral one. 
Many of those who enter the profession wish the analogy could 
be pursued further. 

=—————————= 
REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign book.) 


— — 

Electric Smelting and Re . Ву Dr. W. Вовсневв. Translated 
from the third German edition, with additions by W. G. Me MIL LAN. 
Second English edition. (London: Griffin & Co.). 21s. 

Since the appearance of the first English edition of this book 

a good deal of electro-metallurgical work has been accomplished 

and published ; a revision of the former monograph therefore 

became necessary. The translator has added here and there 
to the text but that in general reproduces the book as written 
in German. | 

Those who welcomed the earlier edition with discrimination 
must have opened the present volume with interest and some 
curiosity. They would naturally wonder whether those charac- 
teristics which gave the book its merits had been preserved 
and whether some attempt had been made to remedy its patent 
defects. Such interested, curious and discriminating persons 
if of healthy conservative instinct may at once be reassured ; 
the qualities held to be typical of the Bourbons appear page by 
page. There is no undue effort to attain coherence or lucidity ; 
there is the well-recognised tendency to dissipate energy in 
description of obsolete processes ; there is the same laborious 

Instinct which induces the piling up of insignificant statistics. 

The book is large, fat and indispensable. It contains every- 
thing necessary for the electro-metallurgist and many things 
which are not. In short it has attained the status of the usual 

German textbook by a diligent collection of statements posses- 

sing a, variegated value. For evaluation of the processes 
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described there is a very restful blank. There is also a good 

deal too much about Dr. Borchers. 

Electric Furnaces and Their Industrial Applications. By J. 
Wricat. (London: Constable & Co.) 83. 6d. | 

The plan of the book is to describe electrical furnaces of all 
kinds, and for its proper execution electrolytic furnaces are 
necessarily included. This inclusion, though illogical and recog- 
nised in that sense by the author, is convenient; illogical 
because it 1s only by accident that an igneous electrolytic cell 
can be described as a furnace, and convenient inasmuch as 
there is an advantage in the presentation of all chemical pro- 
cesses executed by electrical heating under one head. 

The work is frankly a collection; there is little in it of a 
critical kind, and quotations or paraphrases are common. The 
English is poor and the mode of description occasionally 
obscure ; there are some sad gaps in the chemistry. But the 
book is up to date and shows much industry in collection. 
Quite properly, the author has dealt with laboratory furnaces, 
as being in their nature handmaidens of industry. The 
platinum-strip furnace of Heraeus is described, and such tube 
furnaces as use for a resistance material non-metallic substances 
are not overlooked. Dissertations on the optical pyrometer 
and on Seger’s cones are thrown in, presumably as a bondi 
Modern Iron Foundry Practice. By Gro. R. Barz. Part II. (Man- 

chester : Technical Publishing Co.) 8s. 6d. 

Speaking generally, this is a lucid and concise explanation in 
a small space of several phases of modern foundry work. The 
first and longest chapter of the five, dealing with machine 
moulding and moulding machines, is a very complete summary 
of a large number of various types and forms of machines. In 
every case these are well described, although the majority of 
the illustrations with a few exceptions are principally of the 
catalogue type, and one cannot help thinking that for practical 
readers a larger proportion of them might with advantage have 
been in the form of drawings, preferably dimensioned to some 
extent. | 

The few pages on core-making machines might very well 
have been extended, as such maghines are being largely used, 
especially in the pipe trade, and will in the future be used still 
more extensively ; they have already proved themselves as 
efficient and economical as any type of moulding machine. 

The second chapter deals with the cleaning of castings, 
which, apart from the initial cost of the necessary plant, is 
quite an important labour-saving adjunct to the modern 
foundry. The tumbling barrel in its many forms is very 
quickly passed over to give place to sand-blast processes, which 
although certainly more efficient. and minimise the chances of 
breakage, yet are much more costly in plant and upkeep. 

In Chapter III. Mr. Bale gives a practical description of 
shrinkage and distortion, and points out causes and remedies 
of these characteristics which constitute the greatest sources of 
trouble to, and are the least under the control of, the moulder. 

Chapter IV. deals solely with the test house, and describes 
the usual procedure in testing cast iron. It also contains some 
useful remarks on the importance of this branch of modern 
foundry work, together with the advantage of combining 
chemical with practical knowledge, the formule and diagrams 
given being, for the most part, excellent. 

One cannot leave the book without mentioning the short but 
concise final chapter on foundry accounts, or help thinking 
that many foundries would be in a better financial position if 
more attention were paid to some form of foundry aecounting 
such as is described. 

Modern Electricity. By James Henny and K. J. Hora. (London: 
Hodder & Stoughton.) 58. 

This“ practical working encyclopedia and manual of theories, 
principles and applications“ is an admirable specimen of a 
certain class of so-called technical literature which is now being 
produced in America by the ton. It is nothing but a series of 
extracts drawn from text-books and strung together regardless 
of order or accuracy. Here and there a few original ideas are 
to be found, and as a rule they .are misleading rather than 
helpful. For instance, А secondary battery or accumulator 
is an apparatus by which energy can be accumulated and stored 
in form of chemical work. . . . The Leyden jar, which 
can be charged and discharged, is a simple accumulator.” 
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The following are specimens of questions and answers which 
appear at intervals throughout the book :— 

* Does the going astray of lines of force on their way between the pole 
pieces of a dynamo cause a loss of power ?—Not exactly.” 

„% What is meant by ‘load’ on a machine ?—It means the amount of 
current required by an electric circuit during a given time." 


The Blectromagnet. By C. R. UNpERHILL. (New York: D. van 
Nostrand Co. London: E. & F. N. Spon.) 6s. 6d. 

Although electromagnets are used for so many purposes that 
there is scarcely any designer of electric machinery who is not 
called upon to design one sooner or later, yet their theory, 
albeit simple, is not well understood. Mr. Underhill's book is 
intended to fill the gap, and may be considered asa supplement 
to Prof. S. P. Thompson's book with the same title. It begins 
with a lucid explanation of elementary magnetic and electric 

henomena. Chapter II. is devoted to calculations of winding. 
t is very long and very tedious, and the author has made the 
mistake of overburdening this part with algebra, a fault which 
extends overthe whole book. This is due to his desire to meet 
every possible combination of conditions by a mathematical 
expression, and so it comes about that in a book of 150 pages 
the student is supplied with 235 formule and their proofs, 
Such a maze of formule, although of a simple character, has a 
confusing effect, and it would have been decidedly better to 
limit the mathematics to a few fundamental cases, leaving it to 
the student to deduce therefrom the simple formula for any 
particular case. The heating of magnet coils is well dealt with 
m Chapter IlI., and in Chapter IV. the mechanical construction 
of electromagnets and solenoids is dealt with, a considerable 
amount of practical data being given. 

The illustrations show room for improvement; the only work- 
ing drawing given is that of an iron-clad solenoid with V-shaped 
plunger, and the scale is so small that the dimensions cannot be 
read. À few pages at the end are devoted to induction effects, 
and the appendix includes a number of tables relating to B. & S. 
gauge copper and resistance wires, insulating materials and so 
on. The mathematics are simple, but there are a number of 
misprints and other slips which indicate careless proof-reading. 


Jabrbuch der Elektrochemie. Tenth year. (Halle: Wilhelm Knapp.) 
1903. 26m. 


Evidently there is a providence which looks after our sins. 
The particular electrochemical providence has decided that we 
must endure the “Jahrbuch.” The chief virtue of a Jahrbuch 
is found in considered compression, and this idea has permeated 
the minds of the editors of this example to a minor extent. 
Having found the German language a little apt to be profuse, 
they have determined to apply a styptic, not of common sense, 
but belonging to a code. Löslichkeit” becomes Lsl.” 
“ Dielektrizitáts-Konstante " is shorn of its ample proportions 
and appears as D.C.—a form somewhat confusing for 
“ English "-speaking readers. The advantage secured in this 
manner is substantial, and admitting the meritorious intention 
of the editors, the reviewer may feel some sadness at their 
failure to extend their proposition. If the notion of condensa- 
tion had entered their minds—as assuredly it has—might it not 
well have been applied to the substance distinct from the words? 
There is a mass of matter most conscientiously collected, most 
carefully collated and set forth with all the learning and absence 
of sense of proportion which is too often characteristic of our 
German colleagues. 


DETERMINATION OF WATTMETER CORRECTING 
FACTORS BY MEANS OF THE OSCILLOGRAPH. 
BY STANLEY P. SMITH, B.Sc. 


When a watimeter is used for the measurement of the power 
of an alternating-current circuit, the reading must be multiplied 
by a number, which may be greater than, equal to, or less 
than, unity, in order to obtain the true watts. This number 
is called the “correcting factor” of the wattmeter. The 
reason cf this correction is the self-induction of the pressure 
coil (which is the movable coil in most ordinary forms of watt- 
meter). Further, no matter how perfect the design of the watt- 
meter, the inductance of the pressure coil cannot be absolutely 
avoided, although, as will be shown later, it can be made 
practically negligible. The correcting factor by which the 


observed results must be multiplied in order to give the true 
watts is: 


К = (1 + tan*y)/(1 + tan ¢ tan у); 
or, which is the same thing, 
К = (1+ /e штету) ; 

where y = angle of lag of current in pressure coil—i.¢., phase 
difference between current and impressed E.M.F. in fine coil ; 
ф = angle of lag in main cireuit— i. e., difference in phase between 
main circuit voltage and current; о = 2f, where f= frequency; 
i= time-constant of main circuit; т, = timeconstant of 


pressure coil (see Fleming Alternate Current Transformer,” 
Vol. I., pp. 154-173). 

The main object of the following experiments was to find, 
by the use of the oscillograph, the magnitude of the correcting 
factor. The inductance of the thin wire coil affects the current 
flowing in it in two ways. (1) Since the current passing along 
the movable coil = E, у 2 о] where E = impressed E. M. F., 
R the resistance of fine coil circuit and L its inductance, which 
is not zero, the current flowing in this circuit is less than it 
would be were there no inductance. The greater the fre- 
quency, the greater the impedance, hence, the less the current. 
(2) On acccunt of the inductance of the pressure coil, the 
current flowing in it lags behind the impressed voltage, since 
tan V —2zf. L/R. 

For these causes the instantaneous current in the voltage 
coil is not strictly proportional to the impressed E.M.F. at all 
frequencies. The inductance of the pressure coil cannot be 
diminished without diminishing the sensitiveness of the in- 
strument, but we can make a compromise, the circumstances 


E Circuit Voltage 
I= Circuit Current 

i = Voltage Coil Current 

Ig" Current Coil Voltago 


Fia. 1. Ето. 2. 


being such that by making the resistance R large, and winding 
a considerable portion of it anti-inductively, the time-constant 
becomes negligibly small, whilst the inductance of the movable 
coil, though small, is yet sufficient for the sensitiveness of the 
instrument. This is the practice adopted in good modern 
wattmeters, a large inductionless resistance being placed in 
series with the movable coil thus prevents an appreciable 
change of current with variation of frequency. 

In order to sce what actually does take place inside tho 
instrument, and also how far instrument makers have been 
successful in their attempts to produce a reliable wattmeter, 
the following oscillographic method was devised. Ordinary 
working conditions do not afford the opportunity of measuring 
the correcting factor (see Jackson, Alternating Currents,” 
p. 133, “in ordinary measurements it is impossible to determine 
the value of the time-constant of the pressure coil, so that the 
correcting factor of the wattmeter is unknown"). From the 
fall of potential across the non-inductive resistance in the volt- 
age coil a current was tapped to the oscillograph, ard its phase 
relation in respect to the impressed E.M.F. thus examined. 
The circuit voltage curve was taken in the usual way. A low 
поп. inductive resistance was also placed in the main circuit, 
which enabled the amount by which the current was lagging 
behind the voltage in that circuit to be found, Fig. 5. It 
might also be remarked here that this forms an admirable 
method of measuring the inductance of any circuit under actual 
working conditions, if the waves are approximately sinusoidal. 
For the frequency and resistance can be measured by ordinary 
means, and by the above method the angle of leg can be 
determined with considerable accuracy, then, from the rela- 
tion tan S/ R, L can easily be found. This arrangement 
proved successful in practice, and by magnifying the size of the 
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curves greater accuracy could be obtained. A great advantage 
of this method is that any form of electricity meter can be 
tested by it under working conditions, on any frequency and 
on any load ; for although the inductance might be found when 
the meter is not working yet it seems unjustifiable to apply 
such a method to correct the reading of, say, a commercial 
house meter, since instruments like these in the neighbourhood 
of more or less metal cannot be reasonably supposed to have a 
constant inductance at all loads, and there is also a shift of 
phase produced by large external eddy currents. | 
The first diagram—Fig. 1—shows the curves taken with a 
Siemens-Halske “ Precision wattmeter " in circuit. The curve 
E represents the E.M.F. impressed upon the circuit— viz., 
100 volts at a frequency of 80. I is the main circuit current, 
in phase with the impressed E.M.F. This shows that the main 


E = Circuit Voltage 
i= Voltage Coil Current 


Fia. 4. 


Fio. 3. 


circuit was non-inductive or, rather, that its inductance was 
negligible compared with its resistance. The curve i is the 
result of tapping off across part of the non-inductive resistance 
in series with the movable coil. The important point about 
this is to notice that it is in phase with the impressed E.M.F. 
i. e., the correcting factor is unity. The remaining curve Iw 
was obtained by tapping off across the current coil of the 
instrument. This oil vas of appreciable inductance and also 
of very low resistance ; hence we find the current inside this 
coil lagging behind the P.D. ucross it by an angle of 43 deg., 
shown by ¢ in the diagram. This, of course, does not affect 
the reading of the wattmeter in any way, since, as regards the 
reading, it does not matter in the least what is the P.D. across 
its current coil; and, further, although in this part of the 
circuit there is an angle of lag of 43 deg., yet in the whole 


Main Circuit 
Resistance 


Current Coil 


Low Non-Inductive 
Resistance 


Fie, 5.— Did RAM or CONNECTIONS. 


circuit there is practically no lag at all (as seen from curves E 
and I) This is because of the large ohmic resistance of the 
main circuit compared with its small inductance. 

Fig. 2 was taken when a commercial instrument of the 
Elihu Thomson pattern was in circuit. As before, E repre- 
sents the impressed E. M. F. on the circuit, I the current in 
main circuit, and ? the current in fine-wire circuit. These 
three are in phase, from which we see that in an ordinary 
commercial energy meter there is no correcting factor due to 
inductance of the pressure coil. As before, the current inside 
the fixed coil is lagging behind the impressed E. M. F., as shown 
by curve Iy. In this case the angle of lag is 59 deg. 

The next diagram, Fig. 3, is taken from an instrument 
similar to the last—viz., an Elihu Thomson motor meter. 
Only the E. M. F. wave and the wave i of the current in the 
fine-wire coil were recorded. As in the preceding cases, the 
inductance of the fine-wire circuit was found to be negligible. 


The last instrument tested was a Siemens electro-dynamo- 
meter having a movable fine-wire coil with no external induction. 
less resistance. The resistance of this coil was approximately 
5,000 ohms. To perform the experiment a non-inductive 
resistance of 1,000 ohms was placed in series with it, from 
which the cutve i was tapped. The curve is shown in Fig. 4, 
and is seen to be lagging perceptibly behind the impressed 
E.M.F. wave E. The measurement of the angle ү, is, how- 
ever, made more difficult by the fact that the wave-form E has 
here strong harmonics. The equivalent sine wave, as drawn 
by trial through the wave E on the original diagrams, differs 
in phase from the current i by an angle v, which is about 
4deg. But we must also make a correction for introducing 
the external resistance of 1,000 ohms. Now, tan i- / Ri, 
where R,=6,000 ohms and w,—4deg. Also, tan y Sul R 
where R= 5,000 ohms and we wish to find y. Then, tany 
(1 + k.) tan v, = (6,000 x tan 4 deg./5,000) = (6 x 0 · 07/5) 
= 0:084 ; whence, v = tan 0084 = 4:8 deg. 

The correcting factor of this instrument may, therefore, not 
be unity. Of course, its value depends also on the angle of 
lag in the muin circuit, but by assuming this to be zero—i.e., 
that the current in the main circuit is in phase with tho im- 
pressed E. M. F., the correcting factor is 

K = 1 + tan*w (because 1 + tan ф tan y = unity) 
= ] -tan?4:8 deg. 
= 1:007. 

There may, in this case, be an error of the order of 4 to 1 
per cent., a fact with which test-room operators are probably 
familiar. When the power-factor of the external circuit is 0:7 — 
i.e., p=45 deg.—K —0:98, and the instrument reads correctly 
on a power-factor of 0:99—that is, when tan $ —tan v. Ву 
projecting the curves on to a screen so that they are greatly 

nified, the determination of the correcting factor might be 
rapidly made with great accuracy, especially when sine wave- 
forms are available. 


Armstrong College, Newcastle-upon-Tyne. 


THE LONDON COUNTY COUNCIL TRAMWAYS 
ACCOUNTS. 


Full details of thé results of the working of the London 
County Council Tramways are now available for the financial 
year ended March 31st last. The accounts have been made up 
in a practical manner so that the three different sections of the 
tramway undertaking may be considered separately. ‘The 
first of these sections is the network of lines to the North of 
the Thames, leased to the North Metropolitan Tramways Co. ; 
tho second is the horse tramways to the South of the Thames 
which have not yet been converted to electric traction ; and the 
third, with which we are chiefly concerned in this article, is the 
system of electrically-equipped southern lines which now include 
26°65 miles of double track. The new generating station at 
Greenwich not yet being ready, current is supplied by means 
of temporary arrangements. The supply is from four sources. 
A temporary station without boilers was erected adjoining the 
generating station of the South London Electric Supply Cor- 

ration near Loughboro’ Junction, and steam for driving this 
is sold to the Council by the company; a second installation 
of temporary plant was made in the Deptford works of the 
London Electric Supply Corporation, steam being bought in 
the same way as in the first station, but the company in this 
case running and maintaining the plant; the County Council’s 
cable depot at Streatham has been converted temporarily into 
a third generating station, and fourthly, current is bought from 
the City of London Electric Lighting Co., at their Bankside 
station. Thus the cost of power in the analysis below is higher 
than it will be when the Greenwich power house is in operation. 

In the capital account below, only the expenditure on the 
lines in operation with electric traction is included, the sum 
of £1,153,675 expended on the horse tramways being omitted, 
as well as the money spent on the “electrification " of lines 
which is not yet completed. £601,197 paid to the old com- 
panies for the permanent way and goodwill of the southern 
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lines is included in this £1,153,675. We have also excluded 
from the capital account the expenditure on the Greenwich 
power house up to date (which amounts to £140,270). Nor 
is the cost of the temporary stations included in the capital 
account below, this cost having been written off out of the 
year's revenue. 

The number of car miles run by the electric cars has been 
10,931,396 during the year under review, and the number of 
passengers carried 126,255,280. There are 201 bogie cars and 
200 single-truck cars, and the rolling stock also includes a 
petrol-driven breakdown lorry, a petrol-driven rail-grinder, 
and an electric water van. Eighty-one cars have been equipped 
with top covers, and additional cars are being fitted in this 
manner at the Council's car works, so that at least 160 cars 
with roof covers may be running before next winter. 

CAPITAL ACCOUNT. 


Sub-stations—Acquisition of land ................ £20,741 
Erection of buildings ............................ 41,690 
Machinery and р!апї............................ 35,817 
Cables and 4йпсв................................ 137,108 
Permanent ae 793,101 
Alterations to bridges xix cies 13,591 
Btopping-place в1@пз8............................ 235 
Depots—Acquisition of land .................... 20,140 
Erection of buildings........... TT 130,132 
Machinery and plant............................ 1,021 
Rolling stock... or ron 2 210,155 
Workshop tools and sundry plant ................ 3,191 
Commission of consulting engineer 15,169 
ВаТИПВЕ: uro cxlo ens о ен VERRE RI CERES 4,071 
Preliminary expenses .......................... 204 
Street widenings, &c.— Harleyford - street 11,782 
Camberwell New- road —Footways ................ 1,200 
Queen's-road, Peckham (one-third)................ 67 
LO] ũ w:mwH P 41.470, 019 
Pence 
RUNNING COSTS. «mis 
Power expenses... Tr iov MISSIS ЖЕРГЕ 9-49 
Traffic expenses — 
Wages: Motormen and conductors .. £99,010 2:17 
Other traffic employés.............. 18,986 0-42 
Car washing, lighting oiling .... 11,713 0°26 
conduit and track ........ 5,616 6-12 
Tickets, waybills, ke. бойларын 1,813 0-04 
Salt and sand ...... m —— ОБ 1,373 0-03 
—— are e 9091 021 
Unilormg 2 y eee dessa Шака 2,703 0-06 
1 UB 255609 5,302 0-12 
156,250 — 343 
Permanent way (£365 per mile of 
double trackj.................. 9,732 0:22 
Bolling stock...................... 24,666 0°54 
Building n 2,036 0:05 
Machinery and plant .............. 2,936 0:06 
Cable plant ...................... 1,030 0:02 
Office furniture and advertising plant 193 d 
40,593 — 089 
General Expenses— 
Salaries and wages ................ 7.496 0:17 
Reni, rates, taxes, insurance, gas and 
WALET . e RR IUS 3,920 013 
Central cflice charges .............. 1.230 0:03 
Miscellaneous including travelling 
allowances £1,157) ............ 2,585 0:06 
— 17,791 —— (039 
Advertising expenses ................ 2.935 0:08 
Rates on permanent way ............ 10.206 023 
TOTAL ies e vhs £340,988 7:49 
Pence 
RECEIPTS. per car mile. 
Passenger Traffic .......................... £535,754 11-76 
Advertising on cars and tickets( £10,472), amounts 
recovered for damage to rolling stock (£435), 
and miscellaneous receipts ................ 12,542 0:23 
£513,296 12:04 


Out of the balance of £207,308 the cost of the temporary 
generating stations is written off, this absorbing £22,308.* 
Another £1,910 represents expenditure in connection with 
the proposal, since abandoned, of running electric cars by cable 
traction on the Brixton line, and £261 spent on the erection of 
an electric light installation at the head office is also written off. 


© The total expenditure on these has been £25,201, but £5,896 (one-third 
2 cost of the Loughborough - junction station) was written off last Jer. 


This leaves a balance of £182,799 on the electrically-worked 
system, from which, however, capital charges have still to be 
deducted. 

The horse tramways show a loss of £529 for the year’s 
working. The number of car-miles run was 3,150,001 and 
the number of passengers carried 38,563,280. The expenses 
were £134,328 (10-234. per car- mile). The receipts from pas- 
senger traffic were £128,168 (9:76d. per car-mile), and from 
miscellaneous sources .£5,631 (0-43d. per car-mile), making a 
total of £133,799 (10-19d. per car-mile). 

The capital charges on the combined horse and electric 
tramways amount to £136,954, of which £52,292 should fall on 
the horse tramways, and the income tax on profits amounted 
to £3,261. The net balance, therefore, after paying these 
charges and the deficit on the horse tramway system, is 
£12,055. Out of this £35,000 is carried to the “ Renewals 
Reserve Fund" to provide for renewals in future years. 
The balance of £7,055 is carried to the “ Appropriation 
Account,” and is there increased by £22,836, profit from 
the leased Northern lines and £18,565 balance from last 
years accounts. This surplus of £18,456, however, is again 
partly used up in supplying the defreiency of £18,467 in the 
“General Account" of expenditure not directly allocated to 
either the Northern or Southern system, including chiefly 
parliamentary expenses (£3,295) and capital charges on street 
improvements and sundry works (£16,562). "There is thus a 
final credit balance of £29,959. 

The sum of £35,000 carried to reserve represents 1:3 per 
cent. of the total capital expenditure on the horse and electric 
lines together, which is £2,623,693 (horse, £1,153,674 ; electric’ 
£1,470,019), and 2:4 per cent. of the capital on the electric lines’ 


SUNDERLAND LIGHTING AND TRAMWAY 
ACCOUNTS. 


The annual report on the Sunderland Corporation electricity 
works for the tenth year of working shows that substantial 
progress is being made. This is chiefly in the direction of a large 
reduction in tho total cost per unit sold, including interest and 
sinking fund charges. Excluding management and capital 
charges the total cost of generating the 4,772,913 units sold 
during the year ended March 31, 1904, was £13,411. This 
works out to 0:350d. per unit, which is more than 6 per cent. 
less than the previous year's figure. The following table gives 
the various items which go towards making up the total works 
costs, together with the management charges, interest, redemp- 


tion fund, &e :—- Yearended Year ended 
Mar. 31, 04. Mar. 31, 05. 


Units sold for private lighting 1,034,499 .. 1,080,330 
Units sold for рожег........................ 605,800 .. 1,661,536 
Units sold for tramways .................... 1,562,748 .. 1,707,261 
Units sold for public lamps.................. 302,092 .. 323,736 
Total units soll 3,508,159 .. 4,772,913 
COSTS PER UNIT SOLD. 
GENERATING Costs. 
Соа eos usu E eod Wo awake ere a RA 0:5104. 0-436d. 
Oil, waste, water and stores 0054d. .. 008d. 
SS y A ed C EM RE 0:208d. .. 0°187d. 
. Repairs and maintenance .................... 0:007d, 0 091d. 
0-869d. 0-772d. 
DisrRIBCTING. Costs. y 
Т РЕИНИОН КККК АЙЕ 0041d. .. 0°0214. 
Repairs, stores, {&'с........................... 0:007d. 0-063d. 
0-0484. 0:0844. 
TOTAL WORKS COSTS ...................... 0:917d. . 0856d. 
MANAGEMENT CHARGES. CN 
Rents, rates and taxes ...................... 0°155d. 0°122d. 
Salaries, stationery and establishment charges.. 022d. 0:1794. 
0:333d. 0:301d. 
TOTAL COSTS (excluding capital charges). . 1299d. .. 1:157d. 
Interest neues ß ee cies longs 0-547. 0-480d. 
Sinking ung CORR Rte exa 0-484. 0:4494. 
TOTAL COSTS (including interest and sinking 
fund) «зо» зе зәв в зә во ве өө» в эө ө о зо зэ өө эе ө ө 2:3330. ee 2-086d. 
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It will be observed that the total cost per unit has decreased 
nearly 11 per cent., this being partly due to the enhanced load- 
factor. The capacity of the generating plant was the same for the 
year under review as for the previous year—viz., 5,530 kw., but 
the maximum demand was 2,516 kw., as compared with 2,079 kw. 
in 1903-1904. Taking the ratio of the units that were con- 
sumed to those that would have been consumed if the maximum 
load had been on continuously during the year, the load- 
factor works out to 21:7 per cent., the corresponding figure 
for the previous year being only 19:2 per cent. „This increase 
is attributable to the power-load development, and will doubt- 
less tend to improve still more as time goes on. Of the 
5,599,011 units generated, 293,318, or 6:14 per cent. were used 
in the generating stations; 45,252, or 0°79 per cent. in the 
batteries ; 587,528, or 10:07 per cent., lost in distribution ; 
2,741,916, or 48:33 per cent., consumed by private lighting and 
power; 323,736, or 5:69 per cent., consumed by arc lamps, &c.; 
and 1,707,261, or 29:98 per cent, consumed by tramways. 
The drop in revenue during the winter half-year was consider- 
able, especially for the lighting units. This was due, it is 
said, partly to the increasing use of Nernst and small arc 
lamps. Altogether there are 1,041 consumers, the total con- 
nections being equivalent to 289,800 8-c.p. lamps. 

Turning now to the capital expenditure, which has been com- 
mendably small, the following table shows the various items per 
kilowatt installed in the generating station and the percentage 
which each item represents on the whole capital expenditure :— 


Total , £per |Рег cent. 

Account March 31, 1905. kw. of total. 

Т ЖОР Р ЕЛЕМ N &1,909 10 0, 148 23:59 
Buildings ...................... 46404 5 5 | 8 39 15:23 
Масһїпегу...................... ‚ 130,179 10 8 2364 | 4278 
Accumulators .............. | 5.218 16 10 094 [alu 
Mains and services .............. | 97,782 10 1' 17:67 | 8208 
Transformers, motors, &o. ........ | 4,135 8 7 | 0 75 | 1:36 
Мое{етв.......................... 7,775 2 5| 141 2-55 
Electrical instruments............ 2,432 5 4: 044 0:80 
Parliamentary and other expenses.. 2,877 16 4 0:62 | 0:95 
£304,664 19 8 | 55:09 | 100-00 


Adding £2,422 for rente, rates and taxes, £3,188 for manage- 
ment charges and .£362 for insurance, to the works costs of 
£17,051, we have £23,023. In addition to this, however, a 
sum of £729 has been expended on the attendance and repairs 
to public lamps. Hence the actual total expenditure is £28,752. 
The income by the sale of electricity, meter rents, &c., being 
£43,187, there remains a gross profit of £19,434, This is dis- 
posed of as follows :—Interest £9,548, sinking fund £8,984, 
depreciation and renewals fund £952. | 


THE PATENTS REPORT. 


There is ample food for statisticians in the Twenty-second 
Report of the Comptrolier-General of Patents, Designs and 
Trade Marks issued last week. From the mass of statistics 
which this document contains it would probably be possible to 
prove almost anything, from the desirability of fiscal reform to 
the necessity of maintaining our Free Trade principles intact. 
As а result of the 29,678 applications for patents which were 
received during the year 1904, 22,442 provisional and 7,236 
complete specifications were issued on application, 8,684 com- 
plete specifications being filed after the provisionals had been 
lodged. Allowing for the number of complete specifications 
which were not effective, 15,089 were actually sealed. "This is 
a decrease of 629 on the total number for the previous year. 
The sum received from the payment of renewal fees also shows 
a slight falling off, being £138,684, as compared with £139,864. 
This is probably due to the fact that the fifth year's renewal 
fees were payable upon the patents of 1900, which were below 
the normal number on account of the South African war. The 
Report states that, during the year, preparations for bringing the 
provisions of sec. 1 of the Patents Act, 1902, into operation 
have occupied all the available time of the examining and clerical 
staff of the office. It appears that the examining staff is now 
divided into 24 groups, each containing oneexaminer, onedeputy 


examiner and five or six assistant examiners, this section of the 
staff now numbering 160 in all. In order to classify the 
increasingly numerous patents, a card system has been adopted, 
the abridgments and drawings being mounted on large cards. 
There will be some 800,000 of these cards, divided into 4,500 
separate search files, and it is said that this method will greatly 
minimise the labour involved in the statutory search. Of tho 
29,678 applications for patents made during the year, 18,116 
came from England and Wales, 3,591 from the United States, 
2,807 from Germany, 1,501 from Scotland, 1,095 from France 
and numbersvarying from 382 downwards from other countries. 
As evidence of their recovery from the war, the Transvaal and 
Natal sent 57 and 24 applications respectively, as compared 
with 38 and 16 of the year before. On the other hand, Russia 
sent only 74 in 1904, as compared with 131 in 1903, and 
Japan 6 as against 11. The proportion of patents granted to 
foreigners in each of the past five years is as follows: — 48 7, 
90:3, 47:3, 47-4 and 46:5 per cent. Thus it is seen that there 
is à slow but steady decline. What effect the new rules will 
have upon this proportion remains to be seen, but it would 
not be surprising if they hastened the falling off still more. 
Only 496, or 4:5 per cent., of the patente sealed upon applica- 
cations made in the year 1891 were maintainedfor the full period 
of 14 years. Considering the utter uselessness of some of the 
chimerical ideas which find their last resting place in the 
Patent Office perhaps this extremely smal] percentage is not so 
very v n after all. The total number of patents which 
expired during the year was 12,961 and the total number of 
new patents sealed was 15,089; thus the number of existing 
patents has increased by 2,218. 


Leaving, now, these interesting but somewhat tiresome 
figures, we come to that part of the Report which directly 
concerns the electrical engineering industry. Judging by the 
number of complete specifications for 1903, the most remark- 
able development in any branch of industry appears to have 
been in the design and construction of steam turbines, These 
are classified under “Rotary Engines,” and it seems that in 
this class the general increase is no less than 40 per cent., 
while the increase in turbines alone is more than double that 
amount. The number of new patents for improvements in steam 
turbines has, in fact, increased more rapidly each year since tho 
expiry of the master patent granted to the Hon. C. A. PARSONS. 
This patent was taken out in 1884, but was extended for five 
years owing to special merit and expired just two years ago. 
Another striking growth appears in the class known as “ Air 
and Gas Engines " which has advanced to the extent of 27 per 
cent. Yet, notwithstanding the increased attention which has 
been given to these different types of engines, the number of 
inventions relating to reciprocating steam engines also shows 
considerable advance, although, of course, to a smaller extent. 
Of the purely electrical classes, “electric telegraphs” is the 
only one besides “dynamo-electric generators” which has 
advanced still further from the position it occupied in the pre- 
ceding years. This, it is said, is mainly due to an increase of 
over 100 per cent. in inventions for phonographs and similar 
instruments, and in spite of the fact that the number of in- 
ventions for wireless telegraphy has diminished. It is somo- 
what extraordinary that phonographs, which have certainly 
nothing to do with electricity, and have no connection what- 
ever with electric telegraphs, should be included in this class. If 
they were relegated to a class by themselves a much better com- 
parison of theadvancement of telegraph invention could be made, 
but their present classification is most misleading, and, although 
the popular idea associates phonographs with electricity there is 
no reason why this confusion of ideas should be encouraged by 
the Patent Office. It is by no means surprising that there is a 
falling off in wireless telegraph patents, and we mentioned this 
fact some time ago. “Cranks” have obviously dropped out of 
the race to a large degree, and only the real workers have rc- 
mained to help fill the Patent Office coffers. The Report does 
not specifically mention to what extent renewal fees are being 
paid on wireless telegraph patents, but it is certain that there 
must be a serious fall in revenue from this source as time gocs 
on. All the other electrical classes show a marked falling off, 
although there has been a considerable increase in mercury 
vapour lamps and similar apparatus included in the clase 
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“ electric lamps." An analysis of the sources of the inventions 
relating to motor road vehicles for 1903 shows that the United 
Kingdom is far ahead of all other countries. Electric motor 
cars are gradually losing favour as an object of invention, for 
in 1900 twice as many patents relating to electric cars were 
taken out as in 1904, and one-half of the latter came from the 
United States. There is also a slight diminution in the 
number of inventions relating to electric railways and tram- 
ways, following a large increase which took place in 1900. 

Regarding applications for patents during 1904, as distin- 
guished from the complete patents sealed, it is significant that 
turbines still occupy first place, more applications for patents 
for this class of machine being made үн for all classes of 
reciprocating steam engines added together. The actual 
numbers under turbines show a considerable increase on those 
of 1903. There is a corresponding decrease in the number 
of reciprocating steam engines, showing that there was a far 
smaller proportion of these patents dropped in the Provisional 
stage, as the number of complete patents for reciprocating 
engines is greater. Clear evidence of the keenness of the com- 
petition between gas and electricity as illuminants is afforded 
by the figures in the present Report. It appears that, coinci- 
dent with the increase in the number of applications bearing 
upon dynamos and upon both arc and incandescent lamps, 
there is à marked increase in the numbers relating to gas 
lamps, and what is perhaps still more significant, in the numbers 
relating to the manufacture and purification of gas. When 
the mercury vapour lamp was first introduced prophecies were 
not wanting that it would revolutionise electric lighting, but 
those prophecies have not yet been fulfilled, and although a 
very great number of applications for patents relating to 
mercury vapour lamps have been filed during the year just 
gone, most of them have reference to its adaptation toa variety 
of purposes other than lighting, such as switching, rectifying, 
controlling and distributing electric currents. 

On the whole, the Report is a most instructive document, 
and in spite of the fact that it might be highly dangerous to 
draw any conclusions regarding ite reliability as an indicator of 
the condition or rate of progress of any industry, yet it serves to 
illustrate in which directions the current of thought is trending. 


LEAKAGE INDICATORS. 
BY F. CHARLES RAPHAEL. 


The regulations recently issued by the Home Office to safe- 
guard the use of electricity in mines have given rise to a 
number of enquiries with regard to leakage indicators by 
means of which the leakage current from the installation may be 
measured, and the occurrence of a fault immediately recorded. 
Two regulations relate to this matter, and they are as follows :— 

6. The insulation of every complete circuit other than telephone or 
signal wires used for the supply of energy, including all machinery, 
apparatus, and devices forming part of or in connnection with such circuit, 
shall be во maintained that the leakage current shall, so far as is reasonably 
practical, not] exceed тту; of the maximum supply current, and suitable 
means shall be provided for the immediate localisatien of leakage. 

7. In every completely insulated circuit, earth or fault detectors shall 
be kept connected up in every generating and transforming station, to 
show immediately any defect in the insulation of the system. The 
. readings of these instruments shall be recorded daily in a book kept at 
the generating or transforming station or switch-house. 

It is evident, therefore, that the familiar earth lamps” 
employed as a rough indicator of leakage on many two-wire 
systems will not suffice for the purpose, as an actual quantita- 
tive reading is asked for—a reading which can be recorded in 
a log book kepi for the purpose. Although it is not necessarily 
implied that the instrument demanded in Rule 7 shall give a 
direct reading of the actual leakage current, obviously it is 
desirable that the means of making this test should be afforded 
by the same instrument. If, therefore, the readings are com- 
mensurable with the leakage current, and the current itself 
can be calculated from them—or, better still, if it may be 
read off on a chart—the spirit and letter of the regulations 
are fully complied with. 

In a two-wire continuous current system this is easily accom- 
plished. If a resistance is bridged across the two mains, and 
an ammeter or milliammeter is connected between the centre 


point of this resistance and earth, we have already the equiva- 
lent of the “earth lamps,” but one which will give quantitative 
readings. When there is no leakage from either main, no 
current will pass through the ammeter, and when a fault 
develops on either main a current will flow through it, the 
direction of the deflection of the needle indicating which is 
the faulty main if the ammeter is a central zero instrument. 
Although this gives an indication of a fault, an addition should 
be made to it for two reasons: Firstly, the leakage current is 
not calculable from the reading of the instrument; and, 
secondly, the magnitude of the reading is not always a true 
criterion of the extent of the leakage, for a fault on both 
mains will cause less current to flow through the instrument 
than the same fauit on one main only. In fact, in the 
unlikely event of the two faults being exactly equal, no 
current would flow through the instrument; although even 
then the occurrence of a defect would be indicated surely 
enough by an instability in the reading, for it is not 
reasonable to suppose that during the various stages of the 
development of the faults, the gradually diminishing resistance 
between one of the mains and earth would be at any moment 
exactly equal to that on the other pole of the system. Still, 
whether the two reasons mentioned are important or not, due 
notice may be taken of them, for, by a simple addition, the 
instrument may be made to do all that is required of it. A 
switch is provided by means of which the ammeter can be 
connected between either of the two mains and earth, leaving 
the other main disconnected from the instrument. The read- 
ing when the + main is earthed through the ammeter is 
inversely proportional to the fault resistance of the — main, 
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Fic. 1.—Dzacram SHOWINGd CONNECTIONS oF AMMETER OR MILLIAMMETER 
AS LEAKAGE INDICATOR ON TWO-WIRE SYSTEM. 


and vice versa, and the readings are commensurable with the 
actual leakage current from the system. Moreover, within 
certain limits of readings and of the resistance of the instru- 
ment, the arithmetical sum of the two readings will always be 
greater than the real leakage current, so that the error is on 
the safe side. Further the actual leakage current is calculable 
from the two readings, or may be read off on a chart. 

The resistance of the instrument must not be too high, other- 
wise the sum of the two readings may be less than the leakage 
current under certain conditions. On the other hand, it should 
not be too low, as earthing one main through a low resistance 
might give a shock to anyone in contact with a leak from the 
other. It is possible, however, to hit off a suitable valne and 
at the same time to give the instrument the proper range. The 
use of an instrument graduated in milliamperes is convenient, 
in view of the ;,';,th of the maximum supply current mentioned 
in Regulation 6, a milliampere being roböth of an ampere. 

It may be mentioned that it is a mistake to use an ordinary 
high resistance voltmeter for the test. In calculating the in- 
sulation and fault resistance or leakage current from the volt- 
meter readings, a large element of inaccuracy is introduced by 
the fact, that the arithmetical sum of the readings is nearly 
equal to the voltage, while the result of the calculation depends 
on either the difference between this sum and the voltage or 
the ratio between it and the voltage. Morcover indications of 
volts are only confusing to the switchboard attendant when he 
wants to know ohms or amperes. 

Fig. 1 shows the connections of the ammeter for the three 
readings. 
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In the case of three-phase systems the conditions are not so 
simple, but it is still possible to afford a useful indication of 
the leakage, commensurable with the actual leakage from the 
mains, and to give a permanent leakage indicator which may 
be continuously connected to the system. The actual leakage 
is not directly calculable from the readings, but, as in the last 
case, by a suitable choice of range and resistance, the sum of 
the readings on the instrument will not be less than the real 
leakage. Calculations from the readings have also an additional 
element of uncertainty owing to capacity current ; but, should 
any doubt arise, it could always be settled by measuring the 
actual insulation resistance of the network as a whole when it is 
' dead," or even by means of superimposed continuous current 
when it із “ live.” For the permanent and day-to-day test the 
following method is available :— 

A resistance is connected between each bus bar, and а common 
point which isconnected toearth through a milliammeter (Fig. 2). 
This constitutes the permanent or continuous test. Should a 
fault develop on either main its presence will be indicated by 
the ammeter. Keys are also provided so that each main can 
be connected in turn to earth through a resistance and the 
ammeter (see Fig. 2), the other two mains being then free from 
the ammeter. When the instrument is connected to main 1, a 
fault on either of the other mains will cause a current to flow 
through it. Thus, if main 2 be faulty and the other two mains 
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Fia. 2. -- Пілаклм Ѕноміха Connections OF AMMETER OR MILLIAMMETER 
AS LEAKAGE INDICATOR oN Low AND Mepium Pressure TUREE-PHASE 
SYSTEM. 


in good condition, then there will be a current (whose magnitude 
is a fair indication of the extent of leakage) through the instru- 
ment when it is connected to 1 or 3, but none when it is con- 
nected to the faulty main 2; while if two mains, say 2 and 3, 
are both faulty, the largest deflection will be when the instru- 
ment is connected to the sound main J. 

For high tension and extra high-tension three-phase systems, 
electrostatic leakage insulators are the simplest. In the case 
of three-phase systems whose neutral point is carthed at the 
generating station, it is evident that the Home Office will be 
satisfied with the ammeter between the neutral point and 
earth. In series with this may be added a thick-wire resis- 
tance short-circuited by a fuse or cut. out, so that a resistance 
is cut in to check the excess of current in the cvent of a dead 
earth on the system—in fact, a similar arrangement to that 
customarily employed on a threc-wire continuous-current 
system. 

A series of instruments based on the principles enunciated 
in this article have been constructed for two-wire and three- 
phase systems by Messrs. Everett, Edgcumbe & Co., who con- 
sulted the writer on the subject of their design, 
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Flood on the New York Underground. — On Sunday after- 
noon a 40-in. high-pressure water pipe burst and flooded the 
New York underground railway at Park-avenue and Thirty- 
first-street. When the water reached the live rail pyrotechnic 
displays took place, much to the alarm of the passengers. It 
was impossible to turn the water off for five hours, and the 
current was turned off instead. 


‘WIRELESS TELEGRAPHY MEASUREMENTS.* 


BY W. DUDDELL AND J. E. TAYLOR. 
(Concluded from page 302.) 


ADJUSTMENTS OF TRANSMITTING APPARATUS. 


To successfully carry out measurements of the strength of oscil. 
lations set up in a receiver antenna under the various conditions 
set out in this Paper necessitates very great care in the working of 
the transmitter to avoid irregularities of action. In spite of all pre- 
cautions some variations were unavoidable, but they were: not of 
such a nature as would invalidate the results obtained if other con- 
ditions remained constant. To produce the most regular and uni. 
form strength of oscillations in the transmitter wire it was necessary 
to give attention to the following points :— 


1. To use an interrupter which is capable of uniform and consis- 
tent operation. 


2. 'To use a definite adjustment of the spark or discharge gap in 
relation to the power applied. The gap must not be too short, or 
erratic multiple sparking is obtained, nor must it be too long, or 
frequent misfires or spark failures thon result. 

8. To use sparking knobs of a size suited to the capacity and 
length of spark adopted. 


4. To keep the insulation of all parts of the high-tension system 
as nearly perfect as possible and minimise all brush discharges. 

5. To use Leyden jars with good metallic coatings. The nitrous 
fumes developed during use cause rapid deterioration of unprotected 
tinfoil coatings, The jars used were completely varnished over, 
the inside coatings with shellac varnish, except where connections 
were made. | 

6. To keep the height and relative positions of the antenna wires, 
earth leads and earth netting constant. 

The most difficult points to negotiate were those connected with 
the adjustment of the spark-gap, as, having taken all precautions, 
sparks would occasionally misfire, or vary in intensity. Owing, 
however, to the method adopted in observing and recording the 
deflections obtained on the receiving instrument occasional *'mis- 
fires” did not necessarily affect the readings, because for each 
reading a continuous series of sparks, lasting half a minute, was 
used, and any erratic momentary deviations in the deflections were 
not considered in recording the mean deflection, the steady value 
only being taken into account. Apart from this effect, mysterious 
changes in the spark were often observed. When the transmitter 
oscillations, as indicated on the thermal ammeter, were below par, 
it would often be possible to resuscitate the sparks by slightly 
moistening the discharge knobs. It was also found that for relatively 
large capacities, such as that used for wave No. 3, it was impossible 
to get uniform results with lin. diameter brass knobs on the dis- 
charger, when using a short gap. If, however, the 1 in. knobs were 
replaced by } in. brass rods with rounded ends a much more uniform 
effect was obtained for short sparks of, say, } in. to ] in., but for 
longer sparks the knobs were preferable. On the other hand, with 
the smaller capacities used, the knobs were found suitable under all 
conditions of spark lengths adopted in the experiments, whilst the 
rois gave poor results. 

As regards the form of interrupter, the most consistent results 
were undoubtedly given by the mercury turbine, if run at speeds 
less than about 1,500 revs. per min. At higher speeds there is a 
tendency to churn up the alcohol and mercury, forming a mercury 
emulsion, which scriously interferes with the action of the inter- 
rupter. It is also very important to keep the resistance of the 
primary circuit through the spark coil as low as possible and adjust 
the current strength 155 regulating the voltage applied rather than 
by inserting resistance. The Grisson interrupter gives a much more 
rapid series of sparks, however, and therefore produces a larger 
detlection on the receiver. 

The relative positions of the antenna wire and earth netting is 
very important. The strongest oscillations were obtained when the 
antenna was immediately over the middle of the earth netting. In 
experiments with a transmitter antenna of an inverted L- shape, 
the reading on the thermal ammeter in the transmitter wire 
increased from a mean of 0:464 ampere, with the earth netting dis- 
placed about 5 yds. from its symmetrical position under the antenna, 
to a mean of 0°496 ampere with the netting immediately under, an 
increase of about 7 per cent. in current strength. 


Tuning.—The tuning between the exciting circuit and the trans- 
mitter antenna, although well defined, was not of the sharpness 
which can be developed by improved methods of coupling. It was 
such that the number of turns in the auxiliary inductance used for 
tuning the antenna might be varied to the extent of about 15 or 20 
per cent. without greatly affecting the strength of the oscillations. 
The tuning of the receiver antenna was rather more definite than 


* Paper read at the Institution of Electrical Engineers, May 25. 
| Р 
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this. For the different waves used the adjustment of tuning 
inductances with full heights of antenn was as follows :— 
Turns of inductance in antenne. 
Transmitter. Receiver, 


Wave No. 1 — 12 es 8 
9 „ э ө % э о ө о өю ө ө „„ „ „ „ во 620 10 о 6 18 2 2 2 12 


» ук ОЗ ques s i ed 40 e. 32 
The total lengths of wire from the top of the antenne to the earth 


netting in each case were :— | Р | | 
Transmitter wire. Receiver wire. 


Wave No. lo xa 8 © 96 ft. eae 92 ft. 
з VR pu VoL did ray 102 ft. РСР 96 ft. 
d K 124 ft 116 ft. 


appeared reasonable to assume that in such a case the inductance 
would be increased in a greater ratio than the number of turns of 
wire on the drum. The reason for the receiver wire being shorter 
than the transmitter is not very clear, but the difference is within 
the limits of experimental error. It is, however, possible that the 
oscillating current in the antenna flowed to earth via the spark-gap 
and the Leyden jars, rather than via the Leyden jar inductance 
spiral. If this was the case it would be necessary to add more 
inductance in series with the antenna to tune it to the same period 
as the oscillatory exciting circuit, hence the longer length of wire. 
This method of computing the wave length in terms of the length 
of wire used is open to error where large aerial capacities are con- 
cerned, but in the present instance where the antenne were formed 
of single wires it may be taken as sufficiently accurate for a rough 
approximation. 

As an aid to tuning and for indicating the strength of oscillations 
in the transmitting system, the pivoted thermo-ammeters proved 
very satisfactory, and they have the great advantage, as compared 
with hot-wire ainmeters of the usual description, that the resistance 
and inductance which they introduce into the system is practically 
negligible. As regards the sensibility of the suspended form of in- 
strument used at the receiver, it may be taken that good readable 
deflections could always be obtained so long as the strength of 
signals was sufficient to act upon the coherer receiver with the slow 
sparking interrupter at the transmitter. To increase the range of 
sensibility beyond this point merely requires an increase of the rate 
of sparking. 

In connection with the question of tuning, & brief series of tests 
was made at the transmitter to determine whether the Duddell 
thermo-ammeter used was inserted in the best position in the 
radiating system. Accordingly one ammeter was fixed permanently 
in position A, as shown in the diagram (Fig. 1,) whilst another was 
inserted in successive positions a, b, c, d, and e. 

The results obtained were as follows :— 


Position. Current. 
a4 Tnm 0-300 amperes. 
b e€9906660060606000000:0052260009929*9269909 ee 0:337 Г 
ЖУ ЧУ Te TO re bs we a qd Na ede . 0:344 id 
d sa CC . 0355 S 
6k Hwá—ÜQ . 0:338 з 


It will thus be seen that whilst the ammeter was normally con- 
nected up in the correct position the actual antinode of current was 
not on the wire netting. From this point of view the netting appears 
to act as a capacity rather than an actual earth connection. 

In conclusion, the authors wish it to be understood that the general 
scheme of operations and many valuable practical details of the 
experiments were directly due to Mr. Gavey, through whose good 
offices the necessary official permission has been obtained to publish 
these results, which they trust may be of some use in advancing 
the cause of wireless telegraphy. 


The following is an abstract of the discussion which took place 
in connection with the Paper :— 

Mr. JOHN GAVEY (Engineer-in.Chief of the Post Office), said that 
apparatus had gradually been developed for accurately measuring wave- 
lengths, capacity and inductance, but until recently he did not think any- 
one had solved the difliculty of measuring energy at a receiving station. 
When Mr. Duddell showed bim such an instrument he was, therefore, 
very pleased to move the Postmaster-General to afford the necessary 
opportunity for carrying out experiments. So far, the instrument had met 
all their requirements admirably. The current received, as a function of 
the distance, confirmed the views hitherto based on crude measurements 
only, How far that law would extend was another question. Mr. 
Marconi had stated that in long distance wireless tclegraphy the effects 
varied by day and by night after a certain distance had been reached, 
and he did not know whether Mr. Duddell would be able to adapt his 
instrument for use on board ship. But if he could do so and if measure- 
ments could be extended right across the Atlantic, he believed that a 
means of overcoming the difliculty that Mr. Marconi had experienced in 
the past would be realised, and it would be highly interesting to note at 


what particular point this linear law dropped off and some other unknown 
law came into play. The use of wire netting instead of an ordinary earth 
was extremely interesting, but not new. In faot, in Mr. Marconi’s earliest 
experiments across the Bristol Channel he remembered that when the 
coherer was in the receiving condition it was possible to disconnect the 
earth and receive signals equally well by putting a finger on the coherer, 
the wire netting or the person evidently'taking the place of the condenser. 
The measurements taken by Mr. Duddell also illustrated very forcibly 
the different effects that might be obtained by varying the arrangement 
of the antenns. It had been known for a long time that if only a certain 
amount of wire could be used the best possible results would be obtained 
by extending it vertically. On the other hand, there were limits to the 
height of the air wire, and the actual measurements showing how best to 
dispose the air wire by extending it horizontally at a certain height were 
extremely interesting. 

Capt. H. B. JACKSON, R.N., said the experiments in the Paper exactly 
bore out all the experiments he had made on the subject. He noticed 
that the authors had not given any explanation of certain phenomena. 
For instance, in connection with the varying of the transmitting or re- 
ceiving wire, the authors mentioned an air wire 56 ft. long with a 500-ft. 
wave. The air wire was thus only one-eighth or one-ninth of the wave- 
length, but a wave-length 44 times that of the air wire would probably 
have given better results and would have enabled the authors to ascertain 
the value of the constant very much more accurately than they had done. 
They had got it accurately in the tuned experiment, but with the untuned 
experiment they had not got such good results, because the receiving 
device was not in the position where the maximum current was expe- 
rienced, Then, in the same experiment, when the shorter wave-length was 
used, the maximum current was very greatly increased —namely, from 82 to 
270 micro-amperes. That was to say. shortening the aerial gavea very much 
stronger received current than lengthening it, but with the tuned system the 
Increase in current was very small. In the latter case the tuning was 
performed by bringing the receiver to a point where the current was a 
maximum every time the height of the aerial wire was increased. He quite 
agreed with the authors that the capacity of the transmitting wire was 
increased by lengthening the wire. Varying the shape of the aerial wire 
did not increase the capacity to any appreciable extent, but a certain 
amount was lost due to the height. Rut the experiments showed that it 
was the length of wire rather than the height of the transmitter that gave 
the energy radiated. With regard to the earth connection there was 
nothing more difficult than this in wireless telegraphy. Fortunately on 
board ship they could always depend upon a good earth, but he had ex. 
perienced some ditticulty at shore stations where very peculiar results had 
been obtained. With regard to the rolling up of the wire netting, might 
not this have increased the pressure per square inch, and so have made 
a better earth connection? He only made this as a suggestion. He was 
distinctly in favour of the theory that the earth was a conductor. A good 
earth was necessary for distance signalling, for the current ran to earth 
and spread out as on а sphere. With regard to the length of the aerial 
wire, he had made experiments over long distances and had never found 
any appreciable effect upon the distance of transmission when the air- 
wire was more than half the wave-length. If the aerial, therefore, was 
half the wave-length, it was absolutely essential to put the condenser at 
the bottom of the air-line between it and the receiver. The results 
relating to the variations of the distances, &c., were extremely valuable, 
and they bore out all the theories which he held on the subject, espe- 
eially the one that the distance of transmission varied directly as the 
power transmitted. The hump in the curves was probably due to there 
being two or more waves. Very few of these transmitters gave off a pure 
sine wave, They always had superposed waves, and naturally three or 
four waves would give humps of maximum power. Everything in the 
Navy had been standardised; they used carefully-calibrated air con- 
densers and inductances checked in every possible way, and they thought 
they were now quite capable on board H.M.S. “ Vernon of measuring 
wave-lengths to within 2 or 3 per cent., and that ship was now ready to 
go round the coast and measure the wave-length of any station within a 
reasonable distance. He believed they could do this up to some thousands 
of miles from the Poldhu station, and, at any rate, up to any distance at 
which fairly strong signals could be received. He also believed they had 
succeeded in cutting out interferences to perhaps a greater extent than 
had over been done before, and the last he heard of this matter was that 
on board H.M.S. ‘ Portsmouth ” signals could be received at the fore mast 
at the same time that strong signals were being received at the main 
mast, and they tuned out very well. This was an answer to those critics 
who said that there was no such thing as tuning in wireless telegraphy. 

Dr. W. E. SUMPNER (chairman of the Birmingham Local Section) 
said there were two laws in the Paper which were specially interesting. 
One was how the current in the receiving wire varied with the resistance 
and the self-induction of the receiving wire. This was a law which was 
expected, and it was surprising that experiments had never been made to 
prove it. Another important law referred to the constancy of the product 
of current and distance, which the authors had proved. Mr. Duddell had 
not made it sufficiently clear that the current which he gave as the 
R. M. S. current was not to be interpreted as the R.M.S. of the current 
while the oscillations lasted. Mr. Duddell had pointed out very clearly 
with reference to the voltage that the mean was the root mean square 
voltage taken over the time the wave train lasted, plus the time between 
it and the next set. But the time interval between the trains was said to 
be about 3,000 times the time the actual train lasted. He then multiplied, 
for some reason, a voltage of 0:12 by 3, 000, in order to get the voltage. 
He contested this, for he considered that the number ought to be 
multiplied by 3,000, and not by 4/3,000, in order to get the voltage 
of the train while it lasted. "The point was important, because whereas 
Mr. Duddell found a voltage of (6 volts while the train lasted, he con- 
sidered that it should be 3.000 0 12 —г.е., 360 volts -and if he was 
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right in this contention this would apply to the current as well as to 
the voltage, and the current given in the Paper would have to be 
multiplied by 3,000 to get the current of the aerial wire while the oscilla- 
tions lasted. The watts would have to be multiplied by 3, 0002. Accord- 
ingly, Mr. Duddell's figure of 100 to 200 volts ought to be multiplied by 
3,000. He was astonished to find in the Paper that working with two 
interrupters, one producing sparks at five times the rate of the other, the 
currents received only varied in the two cases in the ratio of 7 to 5. This 
was due, as Mr. Duddell had mentioned, to something happening at the 
oscillator. Actually they were dealing with a lightning flash under con- 
trol, and there were some of the characteristics of the flash. It lasted for 
a very short time, but while it lasted the current was immense, and the 
power was immense and the light was immense. 

Mr. W. DUDDELL, in reply, referring to a remark by Capt. Jackson, 
pointed out that the experiments were preliminary. The air-wire was 
obliged to be short because it was carried on a van. The real idea was to 
see if the apparatus would give reliable results, and the author had to 
thank the Post Office again for allowing them to carry out some further 
experiments that were not in the Paper. He did not think Capt. Jackson's 
remarks as to the rolled-up wire netting giving a better contact was the 
true explanation of the phenomenon, because they were obliged to peg the 
ends down when the netting was spread out. With regard to Dr. Sumpner's 
remarks, the currents measured were R.M.S. The mean of the square was 
taken before the square root was taken and, therefore, the time came in 
under the root. 

Dr. SUMPNER: I do not agree with that at all. 

Mr. DUDDELL said that if the expression for the voltage and current 
were written out mathematically it would be found that it came out as 
given in the Paper. 

The PRESIDENT (Mr. Alexander Siemens) said that Mr. Duddell could 
never have had anything to do with submarine cables because it was not so 
easy to get а good telegraphic earth as he seemed to think. The sheath- 
ing had to be prepared properly to get a good earth. It happened some- 
times that the sheathing was covered with tarred jute, which was also & 
very good insulator. In conclusion, he said that Papers like this were a 
credit to the Institution. 


ELECTRICITY AS MOTIVE POWER FOR САКОО. 
BOATS.* 


BY J. W. H. HAMILTON, 


The high efficiency and sinall weight and bulk of modern oil 
engines has made them very desirable as prime movers of ships. 
However, for many years their use has been limited to small motor 
boats, on account of the difficulty in making a good reversible and 
variable-speed oil engine. The various kinds of reverse gears, which 
are extensively used on small boats, are entirely impracticable on 
large ones, and it was therefore suggested to introduce electricity 
for transmitting power between the engines and the propeller 
shafts. A cargo-boat built on this principle was completed last year, 
and has been in daily service for several months. The technical as 
well as the economical success of the system has already been 
proved, and a second boat of similar design has been ordered. 

The boat, which is named Vandal," was built for Nobel Bros., 
of St. Petersburg, for the transportation of oil from Rebinsk on the 
Volga to St. Petersburg, a distance of 700 miles. The hull of the 
ship, which is made of steel, has an overall length of 245ft., beam 
32ft., and at full load the draught is 6ft., the displacement being 
about 1,100 tons. As the river in many places is very shallow, the 
bottom of the ship has been made flat. Three propellers are used, 
and three oil engines of the Diesel type arc directly connected to 
the electric generators. The generating plant is situated amidship, 
and the three motors are in the stern, thus reducing tho propeller 
shafts to minimum length. Oil tanks for the engines are located 
in the bow and stern; their aggregate capacity is about 12,000 
gallons. The amount of oil consumed on one round trip is about 
3,600 gallons. Each of the three Diesel engines develops normally 
120 H. ., and is of the vertical three-cylinder single-acting four- 
cycle type. They run almost as smoothly as steam engines, and 
are connected to the generators by leather couplings. Direct.current 
machines are used. Each generator feeds its own motor, but can, 
if necessary, bc connected to any one of the three propeller motors. 
The exciters are mounted on the generator shafts, and supply 
current, not only for the generator and motor fields, but also for the 
lighting of the ship, searchlights, steering gear, pumps, hoists, &c. 
Controllers for operating the propeller motors are mounted on the 
bridge, so that the man in charge of the ship can run it by turning 
the handles of the controllers. The whole electrical equipment has 
bcen furnished by the General Electric Co. of Sweden. 

Some details of the controlling apparatus have been worked out 
very ingeniously and possess some novel features. The principle of 
the motor control is shown in Fig. 1. As the exciter is used for 
various purposes, its voltage is kept constant. A resistance is shunted 
across its brushes. This resistance, which has several taps, is con- 
nected to two sets of contact buttons on the controller. ‘The gene- 
rator field is connected to the two contact arms. Suppose that the 


* Abstract of an article from the Electrical World of New York, _ 


motor is running and that the controller arms are in position, AA, 
The generator will then receive full field current. The motor always 
gets its field current directly from the exciter. By moving the con- 
tact arms towards BB,, the generator voltage will drop, and when 
the arms come opposite to each other there will be no excitation, 
and the motor will stop. If the arms are turned towards CC,, the 
field current of the generator will flow in the opposite direction, 
thus reversing the armature current and therefore also the rotation 
of the motor. By being able to stop, start and reverse the motor by 
changing merely the field current of the generator, a very safe and 
effective control of the motor is obtained. The speed can be varied 
between 80 and 800 revs. per min., and the commutation is spark- 


Motor 


Exciter 


Gencrator Controller 


Realctance 
«А 


Fra, 1.—MOTOR-CONTBROL CIRCUITS, 


less at all specds. The efficiency of this system decreases very little 
at low speeds, as the copper and iron losses in the generator are 
very small at low field excitation. In mechanical construction the 
two controller arms are combined in one, as shown in Fig. 2. The 
curved sectors are connected to the generator field, and the contact 
buttons are connected directly to the resistance. 

Obviously, the life of this controller, as well as that of the rest of 
the motor and generator equipment, will be very long, and the cost 
of maintenance will be insignificant. There is no main current to 
break and make, no arcing contactors to replace and no severe 
stress is put on the insulation. These controllers enable a man on 
the bridge to change the speed of the motors from full positive to 
full negative value in 12 seconds. 


i 
Fro, 2,. -CIRCUITS or CONTROLLER ARM. 


The system of electric steering adopted on the Vandal" works 
very satisfactorily, and has the advantago of simplicity. Fig. 8 
shows a diagram of the arrangement. R is a resistance with a 
movable contact arm, A, operated from the bridge of the boat; R, 
is a resistance with a contact arm, A,, connected directly to the 
rudder post. A shunt motor, the armature of which is connected to 
A and Ai, operates the rudder through a worm gear. The motor 
field coils and the two resistances R and R, are connected in multiple 
to the exciter. The three Diesel engines and the whole electrical 
equipment, including lighting, hoists, stecring apparatus, pumps, 


Fic. 3.—-DIAGRAM OF STRERING GEAR CONNECTIONS 


&c., cost $30,000. Steam-engine builders had offered to equip the 
boat with two compound steam engines of the same capacity as the 
three Diesel engines at a cost of $21,500. In order to make the elec- 
trical apparatus pay, a saving of somewhat over $1,000 per year 
must be effected. Experience has shown that, counting only the 
reduction in the fuel bill, this amount of money will be saved in 
two months, when the boat is kept running practically all the time. 
A few figures on the fuel economy will be of interest. The calorific 
value of crude petroleum is about 11,000 calories per kilogramme, 
and of coal about 8,000. This type of Diesel engine will turn 35 
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per cent. of the 11,000 calories per kilogramme of the oil into 
effective work, whereas a steam engine of the very best type will 
take care of only 13 per cent. of the 8,000 calories per kilogramme 
of the coal. It is apparent, therefore, that 1 ton of oil will do just 
as much effective work as 3°7 tons of coal. The prices of oil and 
coal vary a great deal in different places. In St. Petersburg a ton 
of coal costs about $4.80. The price of petroleum averages $9 per 
ton. The coal will cost twice as much as the oil, and allowing 
20 per cent. for the losses in the electrical machinery, the saving for 
fuel will be considerable. By reducing the weight of the fuel over 
60 per cent., the carrying capacity of the ship will be correspondingly 
increased. Of course, the electrical machines will entail some extra 
dead weight, but hardly as much as the water-filled boilers in a 
steamboat. Further, a great deal of piping and auxiliary machinery, 
necessary for a steamboat, is done away with. Everything con- 
sidered, it was estimated that the cargo capacity of the Vandal" 
gained 10 per cent. by using oil engines and electrical-power trans- 
mission instead of steam engines. 

The second boat, named Samarat," which is now being built, 
is of somewhat different design. Only two sets of Diesel motors 
are to be used, each developing 180 effective н.р. All machines 
will be located in the stern of the boat, and no extra motor atten- 
dants will then be required. The engine and propeller shafts will 
be supplied with clutches, so that when the boat is to run a long 
distance without stopping. the engines will be connected directly to 
the propeller shafts. The first cost of the Samarat will be less 
than that of the Vandal," as only two sets of machines and one 
machine room will be built. - The running expenses of this boat will 
also be reduced, as the electric transmission will be cut out for long 
runs, and the number of dynamo attendants will be less. 


Vienna-Baden Single-Phase Railway.—Vienna and Baden 
(Austria) are connected by a standard-gauge railway, about 
174 miles long, worked by steam, and running in connection 
with a continuous-current tramway service in the two towns. 
For most of its length the line is double-track, the steepest 
gradients being 2:75 per cent. and the sharpest curves having 
a radius of 54 ft. only. The Austrian branch of the Siemens- 
Schuckert Co. has received an order to “electrify” the whole 
railway. By making use of the continuous-current tramway 
systems already existing in the towns at each end of the rail- 
way, the trains are to be brought right into the centre of the 
towns. In Vienna this continuous-current portion of the rail- 
way is to be 2:7 miles long, current being obtained at from 
500 to 550 volts from the corporation supply. In Baden 
the continuous-current part is 1} mile long, and the cur- 
rent is obtained from the railway company’s own electricity 
works. Single-phase current at 500 volts is to be adopted for 
the main portion of the railway. The railway company’s 
electricity works are about 14 mile distant from Baden, and are 
to contain two 200-kv.-a. 10,000-volt single-phase generators, 
one 165-kw. 550-volt continuous-current generator, and two 
motor generators, each comprising a 150-kv.-a. 10,000-volt 
synchronous single-phase motor directly coupled to a 100-kw. 
550-volt continuous-current generator. A flywheel weighing 
11 tons is keyed to the shaft of the motor generator. A 
storage battery is also to be provided. The high-tension cur- 
rent is to be stepped down to 500 volts in six transformer 
sub.stations along the line, each sub-station being equipped 
with one oilcooled 110-kv.-a. transformer. The moto:-cars 
will have two-axle bogies and each axle is to be driven by one 
50-H.P. single-phase motor of the Siemens-Schuckert type. 
Speed regulation is on the series-parallel principle with resis- 
tances, and on the single-phase portion of the line the speed 
can also be varied by means of an auto-transformer with six 
voltage steps. Three steps cause an increase above the line vol- 
tage, while the other three correspond to a reduction in the 
voltage at the motor terminals. It is proposed to run at a 
maximum speed of 37 miles an hour. For the present 18 
motor-cars and 18 trailers are to be supplied, the former wcigh- 
ing 184 tons each and the latter 10 tons each. The express 
trains between the two towns are to run at an average speed 
of 22 miles, while the slow trains will travel at a mean speed 
of 16 miles per hour. It is proposed to run during the summer 
2] express trains and 17 slow trains on weekdays, and 45 express 
trains and 16 slow trains on Sundays. It is expected that the 
new equipment will be completed by the middle of 1906. 


ELECTRICALLY-DRIVEN AIR COMPRESSORS. 


Messrs. Reavell & Co., of Ipswich, have sent us some particulars 
of their latest design of electrically operated air compressors. Elec- 
trie motors may be arranged to drive the compressors by any kind 
of gearing, but a very simple and efficient construction 1s obtained 
when the compressor is directly coupled, as shown in the illustra- 
tion, to a slow-speed motor. In the latter case two bearings only 
are required. 

The drawing below refers to a double-ended machine driven by 
а three-phase motor. Since the torque required to drive the com- 
pressor is nearly constant a flywheel can be dispensed with. The 
shaft of each compressor is pressed into the rotor spider, and the 
through-bolt shown enables the halves of the shafts to be pulled up 
tightly against the faces on the rotor. This illustration also shows 
how the compressor proper is bolted to the machined faces of the 
stator. An 80-н.р. compressor of this type is to be seen at the firm's 
exhibit at Liége. There are four air cylinders at either end of the 
compressor. Each is fitted with a trunk piston and the four con- 
necting rods are all driven by a common crank pin. The casing 
contains an annular space, through which the cylinders pass, which 
is used as & water Jacket. | 

Relatively high speeds are possible, as the cylinders are single- 
acting. Air is admitted above each piston by means of a port in 
the latter, coinciding with a similar port in the top of each connect- 
ing rod during the suction stroke. Near the end of this stroke, 
however, the piston overruns the port in the cylinder wall, thus 
establishing direct communication between the cylinder and the 
inside of the compressor casing, which is arranged to form a suction 
chamber. This feature is claimed to result in a gain of at least 
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5 per cent. in the volumetric efliciency as compared with com- 
pressors having spring.loaded valves, as the air which fills the 
cylinders during suction is not reduced in pressure as in the latter 
case. 

After removing the end cap on the crank pin, the whole of the 
connecting rods and pistons can be removed without a spanner. 
The delivery valves are fitted at the outer ends of cach cylinder, 
and open during the compression stroke as soon as the air has 
reached the required delivery pressure. The delivery valves are of 
steel and very light. By using a number of valves to each cylinder, 
their weight and lift are reduced to & minimum, thus ensuring 
durability and silence in working. 

In compressors driven by continuous-current motors, two systems 
of automatic control are used. Where the machines worked with 
compressed air are in intermittent nse and varying volumes of air 
at a constant pressure are required, the most efficient regulation is 
obtained by speed regulation—t.e., by employing a variable-speed 
motor. When, on the other hand, the compressed air tools are in 
nearly constant use, and are either all working or all stopped 
together, it has been found most economical to provide a constant 
speed motor which is alternately stopped and started by an automatic 
switch. The latter operates according to the air pressure in the 
delivery, and this means of regulation entails the use of a fairly 
large air reservoir. 

For small sizes the compressor is designed with two cylinders. 
A standard type of this size is suitable for pressures up to 30 lbs. per 
square inch, and is capable of compressing 18 cubic ft. of free air 
per minute when driven by а 2-в.н.р. motor at 400 revs. per min. 
Where it is desired to have a portable set, the compressor, motor, 
starting rheostat, &c , are arranged on a small trolley. 
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THE TEMPERATURE CURYES OF FIELD COILS. 


Dr. R. T. Glazebrook, F.R.S., has communicated the following 
notes to the discussion which took place at the Institution of Elec- 
trical Engineers on Thursday, March 9th, in connection with the 
Papers by Mr. E. H. Rayner entitled Report on Temperature 
Experiments carried out at the National Physical Laboratory " and 
Mr. Rud. Goldschmidt, Temperature Curves and the Rating of 
Electrical Machinery." The Papers themselves were published in 
abstract in Vol. LIV., pp. 878 and 884, and the discussion which 
followed them was reported in Vol. LIV., p. 958. 

In the discussion on Mr. Rayner's Paper, Mr. Goldschmidt called 
attention to the fact that the curves given were all parabolas, and 
this valuable remark of his led me to investigate the theoretical 
distribution of temperature in the coils, making some simple assump. 
tions as to the thermal conditions existing in the interior. 

Let P be a point in the interior of one of the coils, and consider 
a section through P by a plane at right angles to the surfaces of the 
coil and parallel to the axis of the core. Let A,POA, be a line 
through P in this section and at right angles to the axis. The tem- 
perature gradient is very much steeper, according to Mr. Rayner's 
curves, along this line than in the direction at right angles to it, 
while the distribution of temperature in the two neighbouring sec- 
tions, one on either side of the one chosen, is nearly the same as in 
the section considered. 

Thus the greater part of the flow of heat in the coil takes place in the 
direction of the line A,OA,. We will suppose, as an approximation, 
that the whole flow goes on in this direction. In the case of Mr. 
Rayner's curves to which we are going to apply the results, an 
additional justification is found for the assumption in the fact that 
the horizontal series of thermo-junctions was placed in a position 
for which the temperature gradient in a vertical direction was a mini- 
mum ; thus along this line the flow of heat in a vertical direction 
was а minimum, and nearly the whole flow was horizontal. 

Take the line OP as the axis of r, and 
take the point O in the line at which the 
temperature is a maximum as the origin. 
We shall determine the position of this 
point later. We will treat the coil as of 
uniform thermal conductivity А throughout. 
The conditions at the two surfaces A,, A, 
are different, the one being exposed to the 
air, the other to the action of thecore. We 
can express this by supposing that the 
thermal emissivities Л,, Л, of the two sur- 
faces are different. 

In quantity, ^, represents the heat leaving 
unit area of the surface per unit time for 
unit temperature difference between the 
surface and its surroundings. 

Let v, Vo, Vis V, be the temperatures at 
P, O, Al, and A, respectively, each measured by its excess above that 
of the surrounding air. 

Let OP =z, OA,—a,, OA,=a,, and let A, A,=2a, the thickness of 
the coil. 

Let H be the heat generated per unit of time por unit volume of 
the coil; we consider H as а constant. Draw B,OB, through О at 
right angles to A,OA,. Then B,OB, is the line of maximum tem- 
perature, the heat generated to the left of this escapes through the 
left hand surface of the coil, that generated to the right escapes 
through the right-hand surface A.. 

Consider the heat travelling per unit time across a small area S 


placed at P at right anglesto A,O. Its amount will be — kS Es . But 

c 
if the temperature is steady this must be the heat which is generated 
in a prismatic volume of the medium standing upon the area S and 
reaching a distance x from P to the line of maximum temperature. 
The volume of this prism is Sr and the heat generated in it per 
second HSr. Thus equating these twe we have | 


dv 
ky * Hx 20, 


whence integrating and remembering that the temperature at O is V, 
Vo = 0 =ж . DU. 


That is to say, the temperature curve is а parabola, as Mr. Gold. 
schmidt pointed out. 


Again, when x =a, v= Vi, the surface temperature, thus 


But the heat lost per unit time from unit area at A =% Vi, and this 
must be the heat generated in a prism on unit area reaching from A, 
to О. The amount of this heat is Ha. Hence we have Ha, =V, 
or Vi —Ha,/h. 


Ha, , 1 Ha? 
Hence Vo= h, + р 
Similarly by considering the section of the coil to the right of O we 
have as the equation for the temperature as before 


.( 121 a, 
На 72 f. 


„21 Has 
Vo v 3r 


So that the temperature curve is the same parabola as before, while 
the boundary conditions give 


r А 1 Н * 7 Ha. Y { 1 1 a. 
Y — „== "5 „= 2 = ^ 2 an 
» 524 * \з h, мен; 99 72 kJ 
Equating the two values of V, we find after division by H 
61 14% , (1 lai 
4 % 21 аә ki 
Also a,ta,=2a. 


And these two equations give us a, and а„ and thus determine the 
position of the vertex of the parabola, i. e., the section of maximum 
temperature. On solving these equations we find 


k(1 1 k 
Qc ]- afl Y 
af ath, к! | 4. 


+ 


k(1.1 k 
af 41, . tas d 
k 
1+ : 
Thus 41 ah K. 
1 14 k K 
ah, 
: k А k 
where K,21t,, and К,=1+ у. 
1 2 
Thus Јак, 2ak 


| l 
4 K ＋ K, and amy ur 
k 
Again, the latus rectum of the parabola is Е H- 


By plotting Mr. Rayner’s carves on a large scale the latus rectum 
of any of his parabolas can be measured, and thus since the watts 
dissipated per unit of volume of the coil are known we can find . 

Moreover, since V,=Ha,/h, we have Л = HA, Vi, but a, and V, 
are known from the curves, thus Л, and similarly Л, can be found. 

If we assume the theory and also the values of „, Ra, and k, we 
can culculate in terms of H what the values of VI, Va Vo, and V, the 
mean temperature, should bs. 


: k k 
For, putting as befare K,=1+ al K,=1+4 ae 
, Ha, 2aH K. 2a*H K.(K,— 1) 
h М, а —— 2 .- pec ШЕ ый, 
W CURT h KTK, k КК, 
y Ha, 24H. K, дан K,(K,— 1) 
% % KAK K K+K 
,_V,+V,,1H,.,.. 
Vom. e "Ea pita). 
aH K,K,(K, + K,—1) 
— k (K, t mr 
while vv аў qi V 2 а? Ki+ R3 


бА ажа" 3 К (Kj, € Kg) 
Thus all the temperatures can be found in terms of known quantities. 
As an example let us consider a coil such as the coil I of Mr. 
Rayner’s series for which, as will appear later, we may take the 
following values for the interior and exterior conductivities :— 
k=0°0155 ; h,=0°0095 ; h, =0-0045, the units being watts and inches. 
Suppose the coil to be à in. in thickness and let it carry 0:875 watts 
per cubic inch, so that a 1:5 in., and Н —0375. 
Then we find a, 1:84 in. 


V, 2Ha,/h, - 72; C. 


a,=1°16 in. 
У;= Hah, =97°C, 


1 Hai | 
Vo=Vity p =V, +40 112 C. 
ө Н +a; р] И) z Е 


Thus on this coil the position of maximum temperature will be 
1:84 іп. from the outer sides; the surfaces of the coil will reach 
temperatures of 72°C. and 97°C. respectively.above the air; tho 
maximum temperature will be 112? C. and the mean 102? C. 

Again, it has been assumed in the above theory that the coil is of 
uniform conductivity for heat, but this is clearly not the case; it is 
made up of two materials: copper whose conductivity in C.G.S. 
units is about 1, and cotton of conductivity about 0:0001.* If we 


* This is the figure given for cotton wool in the tables. 
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measure the rate of production of heat in watts and take an inch 
as our unit of length, then each of these quantities requires to be 
multiplied approximately by 10 (actually by 4:2x 2:54) so that the 
conductivity of copper, measured by the watts crossing each square 
inch of area where the temperature gradient is 1° C. per inch, is 10, 
and that of cotton about 0:001. 

Let us suppose each layer of the material of unit thickness to 
contain a thickness a of material of conductivity k,, and a thickness 
1—а of conductivity kọ. Let TI, T' and T, be the temperature of 
the first surface, the common interface and the second surface 
respectively; Q, the quantity of heat measured in watts crossing per 
square inch in each second - 


К, 
1— 


k 
Q= MU - T) = T - Tj = A(T, — 72), 


if k be the resultant conductivity. 


га l-a Q 
Tuus G pul, T2) р 
„ 1 a 1-а 
T 
xk. (I- a) 
Hence k= k ka) =1(1-а) 


approximately ; for, аз will be shown shortly, ka is small compared 
with Ki. Thus ^, can be calculated from a knowledge of A, the 
average conductivity, and a, the fraction of the thickness of the coil 
occupied by copper. 

Mr. Rayner’s observations enable us to check the above theory. 
From the curves the values of Vi, Ү,, Vo, а, a, can be found, and 
the values of *, hi, hk, calculated. Each curve gives two values for 
4, which ought to agree if the theory be sound, while by taking 
further points on the curves additional values can be found. The 
equality of these various values forms one test. 

Moreover, assuming the insulating materials on the various coils 
all to have approximately the same conductivity, there ought to bea 
connection between the values of k and the proportion of the coil 
occupied by copper, or, using the data somewhat differently, it should 
be possible to find from the mean conductivity and the proportion 
of copper the conductivity of the insulating material. Again, the 
values of Л. hg depend on the surface conditions. and for different 
coils under similar conditions ought not to differ greatly. Оп refer- 
ring to Mr. Rayner’s table, it will be seen that a number of 
o bservations were made on coil No. 1 under various conditions. 

The following Table I. gives the results of the application of the 
theory. In the table the values of k, the average conductivity for 
the two parts of the coil, are given, as well as the mean conductivity; 


SE ЕЕЕ аан ае оныар 


also the values of Л, A, the exterior conductivities, and , the con- 
ductivity of the insulating material. H represents the watts per 
cubic inch, anda the proportion of copper per inch thickness of coil. 
The table also gives the actual loss of heat per unit area over the 
two surfaces as given by theory, and the average loss over the entire 
surface as calculated from the total heat generated and the area of 
the surface. 

The results are of considerable interest. The values of the in- 
terior conductivity for the two halves of the coil are in close agree- 
ment. The conductivity for 18, in which the thickness of the wire 
was 0:014 in., is distinctly less than for ly, where it was 0˙072 in., 
while that of 16, which was “ berrited," is higher still, being double 
that of the original coil. The exterior conductivity for 18, which 
was running, is greater than that for ly which was at rest, though 
this difference is not so marked as in the case of some of the other 
coils.* The exterior conductivity h,, of the outer half of ly is 
throughout the same; until we reach 1y F the exterior conductivity 
Л» of the inner half is strikingly the same; that of ly F is larger 
because there was no core. For 10, the berrited coil, both the 
exterior conductivities are increased above their values for ly. 

Except for ly F and 1ô the actual average loss of heat lies between 
the two observed losses, and though this is not the case for ly F 
and 13, it must be remembered that no allowance has been made for 
variations of temperature in the vertical direction. The values 
found for *, the conductivity of the insulating material, are of the 
same order as that for cotton, though in view of the great uncer- 
tainty of the ratio of the copper to the whole thickness no great 
weight can be attached to this. 

Thus we might conclude that the behaviour of a coil made of 
materials such as those in ly, used under similar circumstances to 
those described in Mr. Rayner’s Paper could be predicted by assuming 
an average interior eonductivity of 0:0155 and exterior conductivities 
of 0:0095 and 0:0045. The values of the temperatures for such a 
coil have already been given. 

The results can be tabulated similarly for the other coils, and are 
given in Table II. In view of the near equality for the interior con- 
ductivities within the two halves of each coil it has seemed sufficient 
to tabulate only the mean. An examination of the table shows that 
with the exception of 4, B, and perhaps 7, the values of k found in 
ihe various experiments for the same coil are in fair agreement. 

Coil 4 was, according to Mr. Rayner's Paper, covered with “ three 
layers of varnished cambric and four thicknesses of boot webbing." 
These were removed before the test D. Moreover, a series winding 
was enclosed in the same taping. When the coil was standing there 
was no current in this winding. Thus the condition of the coil was 
entirely altered between the two tests. A brass plate under the 
taping also produced an anomalous effect. 


* See Table II. 


Table J. 
| 
| а j PTT | Actual . Observed 
5 Coil. Н. —-——— ——————i a | k hy vids Ne. F 
Outer side. Innor side. | Mean. | | loss, | : | loss. loss. 
N 0-508 | 00110 00107 | 0-0108 | oss | 00013 | 00110 062 | 00059 | 045 0-49 
ROB Loses 0-460 | 00162 00158 00100 | 085 | 0-0106 | 0-69 0:0047 0-41 0-44 
| Cor Aouad 0:380 | 0:0152 00160 | 00156 | 085 0:0104 0:57 0:0044 | 033 0:37 
1 Dae xe» 0:310 00145 00145 00145 | 0-85 |} 00024 | 0-0092 0-41 | 0-0044 0-27 0-30 
| Esc жоруму 0-250 | 00155 00157 | 00156 | 0:85 |^ 0:0059 032 | 00044 | 022 0:21 
ТОСЕ 0410 ' 00162 ' 00156 00159 | 0-85 - 0-0097 055 ‚ 00004 | 042 0-40 
18: P 0 380 00228 , 00228 | 00228 085 | 00035 | 00118 050 | 00103 046 | 037 
R = Running. S = Standing. C=Core in place. NC = No core. 
Table II. 
Coil. | H. К, а. ka- hy. Actual loss. hg. , Actual loss. Observed loss. 
a 0:473 0-0199 . 95 00138 . 089 0-0060 0:53 0-68 
F 0:465 0:0212 0:83 0 0034 0:0153 0-37 0-0065 0:53 0 67 
. (0 028 0.0195 » 1 0 0066 0-54 0:0032 0 32 0:40 
Mar curd cate 0-240 0:0285 0-68 0:0085 0:0049 0 36 0:0014 012 035 
4° J Br .......... | 0.240 0:0141 P | s 0:0080 0:36 0:0018 0:12 0:35 
C 0:300 0:0207 * | P 0-0055 0:42 00021 0-19 0-44 
B- РОННИ 0-182 0 0112 0:39 0 0009 0:0138 0 32 0-0091 0:27 0:31 
Ак ME | 0-070 0:0272 » | w 0:0350 C25 0:0067 0:12 0-12 
o 0-072 0:0299 e 5 0:0102 0-22 0-0063 0-16 0:12 
5 0-203 0-0271 B | s 0.0152 0:64 0:0071 0:44 0:36 
Аксыл 0-162 0:0059 "е | к 0:0037 0-20 0 0026 0:16 0:19 
ie Bises: 0-152 0-0048 0:81 0:9009 000583 ° 0-20 0:0025 0:13 0-18 
Осе us 0:282 0:0043 M | A 00000 ' 051 0:0017 0-18 0-33 
AR ...,...... 0-260 0:0112 0:58 0:005 000084 0-37 0:0031 0-21 0:38 
B 0:562 0 0126 b: e 00077 0-80 0-0033 0-47 0-83 
[res 0:275 | * 00122 у: W | 0-0039 0:39 0:0019 0:23 0:41 
D | | 023; | 00109 H Н 0-0037 0:34 00018 : 020 0:35 
pd A, DICERE. NOR ANON NEA SER ME Noc Mou л. 
R=Running.  S-$tanding. C- Core in position, NC=No core. " See description above. 
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Coil No. 7 was covered outside by the series winding; thus the 
conditions assumed in the theory did not hold, and the results are 
anomalous, 

Coil No. 3 is omitted; the section of the coil is irregular and the 
curves anomalous. 

The values of h, show clearly the effect of the fanning action 
caused by running the machine. In coils 2, 6, and 8 the values of 
h, for the running tests are from two to three times as great as 
those for the tests when the coil was standing. In coils 4 and 7 
this is not the case, but the fact that the series windings were used 
a the running and not in the standing tests sufficiently accounts 
or this. 

The differences in the value of ^, and Л, for the various coils are 
considerable. Coil 8, in which the figures are low, was covered with 
1 іп. canvas, paper and leatheroid, and } string, all varnished. This 
accounts for the low value of a and of the average conductivity. 

Coil 6 was only varnished on the outside. The average conduc- 
tivity is about 2:5 times as great as for 8, and the emissivity about 
four times as great. 

Coil 5, which has the same exterior conductivity on the outside as 
2, was also varnished, but the formers were arranged to secure 
considerable cooling effect on the core side," and this is evidenced 
by the high value of h,, 0:0091 as against 00060 for 2 and 0:0081 for 
8, the thiekly- covered coil. 

Attention should be called to the fact that in & number of cases 
the watts per cubic inch vary over a large range, e.g., from 0°46 to 
0:25 in ly, from 0:20 to 0:07 in 6, and from 0°56 to 0°24 in 8, with- 
out seriously affecting the value found for k. The values of k,, the 
conductivity of the insulating materials, vary greatly, as might be 
expected from the uncertainty of the data, but are all comparable 
with the conductivity of cotton. 

Probably enough has been written to draw attention to the im- 
portance of Mr. Goldschmidt's remark to which this note is due, and 
to justify the hope that by a series of experiments on one coil makers 
can determiue with ample accuracy the constants /, Л, A, and thus 
deduce the thermal conditions which will prevail in other coils not 
altogether dissimilar in pattern. 


The Junior Institution of Engineers. The summer meeting 
of the Junior Institution of Engineers is this year to be of a 
special character in celebration of the society's “Coming of 
Age." It is to be held earlier than usual so as to include 
foundation day (June 30th), and will open on Monday morn- 
ing, June 26th, when the Lord Mayor and the Sheriffa will 
receive the members in the council chamber of the Guildhall of 
the City of London. The proceedings will include the recep- 
tion of representatives of kindred associations, the presentation 
of a historical note by Mr. W. J. Tennant, past chairman, a 
short address by the president, Mr. W. H. Lindley, of Frank- 
fort-on-Maine, and votes of thanks, after which an adjournment 
will be made for luncheon. In the afternoon there will be a 
special visit of inspection to St. Paul's Cathedral, under the 
guidance of the Archdeacon of London and the consulting 
architect, Mr. Somers Clarke, followed by a choral service with 
appropriate anthem, by permission of the Dean and Chapter, 
Sir George C. Martin, Mus.Doc., the organist of the cathedral 
officiating at the organ. The members are afterwards to be 
received by the Lord Mayor and Lady Mayoress at the Mansion 
House. On Tuesday both the morning and afternoon will be 
devoted to visiting Woolwich Arsenal under arrangements 
specially made by Mr. H. F. Donaldson, chief superintendent 
of ordnance factories. In the evening a reception will be given 
by the Institution at tho Royal United Service Institution, 
Whitehall. For Wednesday, visits have been arranged to the 
Royal Mint, Messrs. Yarrow's Works, Poplar, the North London 
Railway Works, Bow, and the Greenwich generating station of 
the London County Council Tramways (where the engines are 
in course of erection) and to the New Cross depot. On the 
following day an exeursion to Chatham will take place, for 
which the Clacton Belle has been chartered to leave London 
Bridge at 10 o'clock. On arrival at Chatham the dockyard 
will be visited, and the return to London will be via the Nore. 
Friday morning will be occupied with visits to Messrs. Doul- 
ton's potteries, and to the Neasden power house of the Metro- 
politan Railway. In the afternoon and evening the members 
and their friends will meet at Earl's Court for an inspection of 
а Naval, Shipping and Fisheries Exhibition, concluding with 
a dinner. 
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CORRESPONDENCE. 


qa 


TRAIN-LIGHTING DYNAMOS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır : Having read with much interest the article on the Rosen- 
berg system of train lighting in The Electrician for the 9th inst., 
I would esteem it a great favour if you could afford the hospi- 
tality of your columns to one ог two remarks and corrections. 

The Leitner-Lucas system of train lighting, though a differen- 
tial winding has been employed in it, does not depend for 
regulation thereon, but employs the principle of maintaining 
the output constant by means of a controlling or subsidiary 
dynamo acting on the field of the main generator. The regu- 
lating system required is introduced solely to compensate for 
the difference in E M.F. between a fully-charged battery or a 
battery on charge and a battery on discharge. It is not essen- 
tial to the system. Some such regulation is required in any 
system if the lights are to be kept constant in spite of fluctua- 
tions in battery voltage, and in Dr. Rosenberg’s system not less 
than in any other. 

It is hardly fair, therefore, to suggest, as the article does, 
that the Leitner-Lucas system is imperfect owing to this cause 
and that therefore it is not “used extensively.” It has only 
been quite recently introduced, is already in extended use on 
the Great Central Railway, the London and North-Western 
Railway and in particular on the Great Western Railway, and 
anyone who wishes to sec it in operation may see it working 
under exacting conditions on the “ Limited" Express which 
runs from Paddington to Plymouth without stop. The system 
has also been in use for some time satisfactorily on the Moscow 
and Kieff Railway, and is now being supplied to the North- 
West of India State Railway and one of the Prussian State 
Railways. 

Iam in a position to demonstrate experimentally that the 
energy consumed by driving the Rosenberg dynamo at a speed 
below that at which it commences to give normal current is 
enormous. Hence the machine has to be made of great size so 
as to ensure the certainty of its never being run for a length 
of time below its critical speed, as this would cause enormous 
energy consumption, and probably either burn out the arma- 
ture or at any rate cause dangerous overheating. I believe 
this to be the explanation of the large size of the machines 
which Rosenberg has had fitted to the German train on which 
his system is in operation.— Yours, &c., 


Byfleet, Surrey, June 10. 


R. N. Lucas. 


LEGAL INTELLIGENCE. 


aE аа 


Deposits of Electricity Supply Consumers. 

In the City of London Court yesterday (Thursday), Mr. Registrar 
Wild heard a claim of the City of London Electric Lighting Co. against 
a Mrs. Stoneman to recover 10s. 2d., balance of account for eleotric 
current supplied. 

DEFENDANT, who paid 4s. 4d. into Court in satisfaction of the claim, 
suid upon his commencing to be supplied with current by plaintiffs he 
paid a deposit of £1, upon which sum he was entitled to interest. The 
deposit was held by plaintiffs for meeting any unsatisfied account. 

PLAINTIFFS' Representative said the company, by their statutory 
powers, when a customer entered into a contract with them for cur- 
rent, demanded a deposit of £1, and when an amount became due plain- 
tiffs contended they were entitled to appropriate the deposit or part of it, 
after which appropriation the amount left ceased to be a deposit. 

The REGISTRAR said he was disposed to think the amount deposited 
was to be treated as a deposit for the whole period and was to continue as 
such until plaintiffs gave notice that it was no longer to be so treated. The 
deposit was to secure plaintiffs against bad debts, and if they got security 
they must pay interest for it according to the act. When the time came 
for plaintiffs to strike a balance and there was money due to plaintiffs, 
then they were entitled to give credit for the deposit and sue for balance. 

PLAINTIFFS’ Representative said their contention was that they had 
an exercisable lien upon the deposit while the account was running. 
In 1902 they regarded the contract as closed, but they gave no notice that 
they considered the deposit closed. 

The REGISTRAR said there was a further payment by defendant at 
that time of £1. | | uU 

This sum plaintiffs’ representative said they regarded as a reinstate- 
ment of the £1 deposit. 
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The REGISTRAR gaid he was of opinion that the money had remained £9,000 is required to cover excess expenditure, £7,000 fur additional 
in the hands of plaintiffs from the commencement as a deposit and | plant and £3,000 for mains extensions. 


remained so still, and defendant was entitled to be paid interest. Directly m . " 
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£1. 10s. 2d., then they credited defendant with £1, leaving 10s. 2d. Under From Е аваат И ворага а Бо Ы аран аа 5 


5 9 5 a оваа d. for disconnecting а customer March 31 was £98,030, of which £487. 5s. 2J. has been repaid. Total 
гу : expenditure on capital account is £106,793. 10s. 9d., the balance over- 


DEFENDANT said he did not consider he was in arrear. The account 


at the time was only £1, and plaintiffs had his £1 in hand. 


The REGISTRAR said, strictly speaking, plaintiffs might then have put 
an end to the contract, the defendant owing money and being in default. 
He was of opinion that defendant .was clearly liable to pay the discon- 
necting charge of 2s. 6d. Defendant was entitled to 3s. 4d. from plaintiffs 


for interest and there would be judgment against him for 28. 6d. 


PLAINTIFFS' Representative said it was & novel defence to raise 
at tbe last moment. All their other customers had accepted their 
version of their reading the act, and they thought, under the circum- 


stances, they should be allowed some expenses against defendant. 


The REGISTRAR said he could not allow plaintiffs any coste. He had 


given his version of the reading of the Act. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The governing body of the Northampton Institute, St. John Street- 
road, London, E.C., invite applications for the following appoint- 
ments: — Drawing office and lecture assistant, pattern maker and 
instructor in pattern making, junior drawing office inatructor, 
laboratory demonstrator for engineering laboratories, junior tech. 
nical assistant and evening instructor in automobile work, also 
junior technical assistant and junior lecture assistant in the elec- 
Particulars and forms of application 
from the principal, Dr. R. Mullineux Walmsley. Applications by 


trical engineering department. 


10 a.m. 29th inst. See also an advertisement. 


The Council of the University of Liverpool invite applications for 
the vacant chair of engineering. The income consists of a fixed 
stipend and share of fees, and is guarantecd at not less than £900 
Further particulars on application to 


per annum for five years. 
the registrar. Applications by June 21. See an advertisement. 


There are vacancies for three premium pupils at Bedford Cor. 
poration electricity works. Particulars from the borough electrical 
engineer, Mr. R. W. L. Phillips, Cauldwell-road, Bedford. See also 
an advertise ment. 


A draughtsman is wanted well up im the. design of switchboards 
and generators. See advertisement. Sc 


Durban (Natal) Corporation require a boiler superintendent for 
their electric power station. Salary £250 to £800 per annum. 
Applications to Messrs. Webster, Steel & Co., agents to the Corpo- 
ration, 5, East India-avenue, London, E.C., by July 4. See also 
an advertisement. | 


The Enfield Committee for Technical Instruction require a teacher 
for a practical electric wiring class to be held at Ponders End during 
the session 1905-6. Applications to the secretary (Mr. E. M. Andrews), 
28, Essex-road, Enfield, by June 28. 


West Ham Education Committee require a principal for their 
technical institute. Salary £500, rising to £600. Particulars from 
the town clerk. 


Mr. J. W. Bamber, of Halifax, has been appointed manager of 


the Keighley Corporation tramways. 


Mr. L. Paton Greig, borough electrical engineer of Bury St. 
Edmunds, has been appointed engineer to the Richmond (Surrey) 
Electric Light & Power Co. (Ltd). 


` Argentina.—The “ Review of the River Plate says that Mr. E. 
Cardoso has applied to Congress for a concession for an electric 
` tramway between Buenos Ayres and Moreno, and Messrs. Quesada 
Bros. are seeking a concession for a line from Buenos Ayres to Lujan. 
La Capital ‘Tramways Co., which has been ordered to lay its 
fecders underground in Calle San Juan, is appealing for the rescission 
of the decree. 
. The Mayor of Buenos Ayres is considering a proposal by R. von 
Wentzky & Co. for the construction of electric tramways, and an 
application by Mr. G. Roux for an extension to March, 1906, of the 
time limited by his concession of September, 1899, for the com- 
mencement of construction of electric tramways. 


Barrow-in-Furness —The gross profit for the past year on the 
electricity undertaking was £6,698. 15s. 11d. and after paying 
interest and sinking fund (£5,499, 168. 9d.) the net profit was 
£1,198. 193, 2d. 

Bath.— An inquiry was held last week into the application of the 
Council for permission to borrow £19,000 for clectricity extensions. 


draft in anticipation of loans being £7,651. 0s. 8d. The total expenses 
for the year amounted to £7,711. 5s, 4d., and the income was £12,015. 19s., 
leaving £4,271. 3s. ld. to be carried to net revenue, after allowance 
is made for bad debts. Interest (£2,801. 28. 2d.), instalments of prin- 
cipal (£362, 19s. 11d.) and reserve (£499, 5s. 6d.) absorb £3,663. 7з. 7d., 
and after the debate, reported below, it was decided to add a further 
£1,000 to reserve. Out of 1,639,503 units generated 282,185 were sup- 
plied to public lamps and 649,914 to private consumers. 


Councillor Epprs contended that there were many omis-ions in the 
electric lighting statement, and that no proper account had been taken of 
the fact that next year and in the future very much larger sums would 
have to be provided for the payment of the instalments on the various 
loans and the interest upon them. He proposed that the balance forward 
of £1,000 shown in the accounts be put to reserve. 

Councillor TyLer seconded the amendment, and said the electrlcity 
department was in some instances charging private consumers a lower 
price for electric light tban it charged the Borough Council. 

Councillor Lavsan said that £8,000 a year would be required in the 
future to pay instalments on loans and interest. 

After the action of the electricity department had been stoutly sup- 
ported by several speakers, Councillor Eppis withdrew his opposition to 
the adoption of the report. 

Councillor Peeke then moved that the £1,000 be placed to а deprecia- 
tion fund instead of to reserve. 

The Town Сгенк pointed out that, un er their Order, the Council had 
no power toestablish such a fund. 

The report was then adopted. 

After long discussion it was resolved to give to Mr. W. H. Vincent, 
M.LE.E., late borough engineer, a commendatory testimonial, setting 
forth the value of the work carried out during his term of office, and 
specifying that the electricity undertaking under his management showed 
a surplus at the end of the second year of the working. 

The report of the Electric Lighting committee stated that the 
equivalent 8-c.p. lamps connected at May 5 was 86,808, or, including 
the public lighting, 89,354. There are 215 customers on the depart- 
ment’s books. There were at the date mentioned 6,710 8-c.p. lamps 
applied for in excess of the capacity of the Council's present plant. 


Bournemouth.— The traffic receipts of the tramways department 
for the year ended March were £55,276. Os. ld., and the total 


‘revenue £56,328. 14s. 9d. 


Working expenses were £33,592. 138. 10d. The gross profit was 
£22,781. Os. IId. (a decrease of £1,389, 15s. 2d.) Capital charges 
amounted to £17,529. 11s. 6d., leaving a net profit of £5,201. 9s. 54. 
There has been a total net profit since the inauguration of the electric 
tramways (32} months) of £17,886. 5s. 10d. The total income represented 
12:05d. per car mile, and the working expenses 7:194. Of the 1,738,493 
units of current generated 1,529,520 were supplied for traction, 122,962 
for street lighting, the balance being used for car shed and station lighting, 
&c. The total works cost was 1:08043d. per unit, against 1˙1 188d. 
10,058,288 passengers were carried, an increase of 694,303, and the car- 
miles run were 1,121,623, an increase of 99,460. 


Braz: I. — The Review of the River Plate“ states that a United 
States syndicate with a capital of $7,000,000, and who have acquired 
the undertaking of a Rio Janeiro gas company, will change the 
system of lighting from gas to electric, and will equip the tramways 
for electric traction. 


Brentford.—The Board of Trade have granted the electric light- 
ing order applied for by the Brentford Electric Su ply Co., dispen- 
sing with the consent of Brentford Council. he Metropolitan 
Electric Supply Co.'s application for an order has been refused. 


Bristo).—As from Oct. 1 the charge for electric current is to be 
reduced from 5d. to 4:4. per unit. 


British Empire Motor Trades’ Alliance. —Mr. Herbert Austin. 
of the Wolseley ‘Tool & Motor Co , has been elected chairman of the 
permanent committee of this Alliance. 


Canterbury.— For the year ended March 31 the capital expended 
on the electricity undertaking was £5,865. 10s. 10d., bringing the 
total to £59,894. Os. 2d. 

The total irc. те was £6,925, 1s, 9d. Total expenses were £3,980. 12s. 1d., 
leaving gross profit £2,994. 9s. 8d. After paying interest, sinking fund, 
&c., and taking into account £911. 16s. 7d. from previous year, the dis- 
posable balance was £545. 148. 4d. During the year a new storage 
battery was purchased for £570. 14s, 7d. This has been charged to repairs, 
and makes an additional cost per unit of about 0:312. The price of cur- 
rent was reduced at the beginning of last year by 14. per unit, which 
affected revenue to the extent of £776. 523,720 units were generated, 
262,984 units sold by meter and 166,374 supplied to public lamps. The 
total maximum supply demanded was 350 kw. 


Castleford —The Council have engaged Messrs. Medhurst, Page 
& Lloyd at a fee of 40 guineas to report upon a combined electricity 
supply and refuse destructor scheme. 
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Oolchester.—The charge for electric current supplied to the 
Tramways committee has been fixed at 1jd. per unit. 


Coventry. The following have been selected out of the candidates 
for the position of mains superintendent, from whom the final selec- 
tion will be made :—Mr. J. A. Crowther, Bristol; Mr. W. Halliwell, 
Leeds; Mr. W. J. Marston, Coventry; and Mr. J. L. Sutherland, 
Coventry. 

The Council are recommended by the Electric Light committee to 
undertake the maintenance and replacement of consumers’ lamps. 


Dundee.— For the past year there was a profit of between £5,000 
and £6,000 on the!working of the tramways, after meeting all charges 
and expenses, including interest and sinking fund. It is proposed 
to place £3,000 to reserve for rail renewals, the balance being carried 
forward. 

Egypt.—Included in the imports into Egypt in 1901 is the 
amount of £E.85,000 for telegraphic, telephonic and other electrical 
apparatus. Of this amount the United Kingdom furnished 47 per 
per cent., Germany 19 per cent., France 18 per cent., the remaining 
16 per cent. being divided between Sweden and the United States. 


Electric Locomotives.—The output of the famous Baldwin 
Locomotive Works, at Philadelphia, U.S.A., in 1904, included 94 
electric locomotives ont of a total of 1,453 engines of all descrip- 
tions. The destination of the electric machines is not given. 


Employment of Ohildren. —A number of drastic bye-laws having 
been passed by London County Council as to the employment of 
children in factories and workshops and other occupations, and 
objection having been lodged against some of these bye-laws, the 
Home Secretary has ordered an inquiry to be held at the County 
Hall, Spring gardens, London, S.W., on June 26, at 11 a.m., when 
objections will be heard. All firms and persons engaged in branches 
of industry where the employment of young persons under 16 years 
of age is either usual or necessary, should obtain a copy and make 
themselves fully acquainted with these bye-la ws, which affect the 
whole of the County of London. 


Bxeter.—The Electric Light committee recommend the Council 
to dispose of the machinery and plant at the old station and to apply 
for permission to borrow £2,152, the sum expended in constructing 
the new station in excess of the loan already sanctioned; also 
42,296 for meters, transformers, motors, &c. 

The committee report that interest and sinking-fund charges amounted 
in the past year to £5,475. The total revenue was £10,596. 


Exhibitions.—Attention is called to the important exhibition 
which is to be held at Milan in April, 1906, and is to remain open 
until November. The exhibition is intended to celebrate the opening 
of the Simplon Tunnel. The Transportation section will be an 
international one. 

Southanipton Council have authorised the Electricity committee 
to arrange for an electrical exhibition, and to expend a sum not 
exceeding £100 in preliminaries. 


Glossop.—The Urban Electric Supply Co. have declined to enter- 
tain the request of Mottram and Hollingworth Urban Councils and 
the Tintwistle Rural Council to extend their tramways into the three 
districts named. 


Gorton (Manchester).—The Council have accepted the offer of 
the Manchester Electricity committee for the supply of electric cur- 
rent for the 41 arc lamps proposed to be erected in three of the prin- 
cipal thoroughfares, The upkeep of the lamps is to cost £828. 


| Grays (Bssex).—Sanction to a further loan of £6,000 for electric 
lighting extensions has been obtained by the Council. 


Great Yarmouth.— Tne Council on Tuesday increased the scale 
of wages for tramway employés, and the hours of the Gorleston 
tramway staff were reduced from 84 to 60 per week. 

Haven Bridge committee are to be applied to for permission to construct 
& tramway over the bridge to connect the Yarmouth and Gorleston systems. 

The annual statement of the tramways department submitted showed 
that the receipts were £8,736. 8s. 3d., and working expenses £6,348. 63, 6d. 
£1,467. 18s. 8d. was required for interest, £603. 7s. 1d. for sinking fund, 
and £32. 15s. for income tax, leaving £284. 1s. net profit. After meeting 
the loss on previous year there was a balance in hand of £475. 4s. 4d., and 
4400 of this is to be placed to a depreciation fund. The receipts were 
£860 more than in the previous year, and the gross profit showed an in- 
crease of £451. 1.821.200 passengers were carried, an increase of 209,501. 
The Tramways committee was paying 23d. per unit for current, and it was 
suggested that the Electric Lighting Committee should consider whether 
this could not be reduced to 2d. 

The electricity department reported receipts during the past year of 
£15,196. 148. 3d., gross profit £6,770, interest £2,837, sinking fund 
£2,837. 7s., and net profit £1,350..15s. 8d. Disposable total (with balances 
from previous accounts), £3,022. 6s. 10d. £800 has been devoted to 
relief of rates, £770. 19s. 6d. to works which might properly be paid for 
out of capital, and £1,451. 7s. 4d. carried forward. 

It has been decided to offer to consumers an optional flat rate of 5d. per 
unit for all current up to 3,000 units per annum, and 4d. for all in excess. 
For power taken from lighting mains a flat rate of 21d. per unit. The 
new rate3 are to come into force on Oct. 1. 


Harbour Lighting. The new quays at Catania (Sicily) are now 
illuminated by electric arc lights, as is the outer mole at that port. 


Hull.—The accounts of the electricity department for the year 
ended March show capital expenditure £302,932. 17s. 9d., increase 
£20,022. 16s. 7d. 

Revenue was £39,867. 118. 1d. and expenses were £17,167. 98. 8d. The 
gross profit was £22,700. 1s. 5d. Interest absorbed £9,482. 8s. 8d., and 
sinking fund £6,985. 1s. 10d. £1,252 was written off meters’ account, 
and the balance (£4,980. 10s. 11d.) placed to reserve. 4,931,594 units 
were generated (compared with 4,537,420', 3,146,662 supplied to private 
consumers (against 2,971,428), and 66,150 to public lamps (against 45,760). 
There are 2,452 private consumers (against 2,267). The total maximum 
supply demanded was 3,520 kw. (against 3,090 kw.). Works costs were 
1:034. per unit sold (against 1:17d.), includiog 0-51d. for coal (against 
0:64d.), the total working expenses being 1:27d. (against 1:564.) and the 
total expenses 2:59d. (against 2 88d.). 


Hereford.— The Council have decided to substitute for the maxi- 
mum demand system a flat rate of 414. per unit for current for 
private lighting. 

Heywood.—4At the Council meeting last week Mr. Popple said 
the Electricity committee had declined the offer of the Lancashire 
Electric Power Co. to supply current for the tramways. The 
committee were supplying their own current, and contracts in. 
volving £30,000 had been given out. It was expected that work in 
connection with the extension of the electricity works, the laying of 
the tramway track, and the erection of the overhead equipment 
would be completed in about five months. 


Ilford.— The extension of Barking Council's light railways from 
Ilford boundary to Longbridge-road, Barking, was inspected by 
Col. Von Donop and opened for public traffic last week. Ilford 
Council have running powers over the line and take current from 
Barking at 14d. per unit. The inspector congratulated the per- 
manent way contractor (Mr. D. T. Jackson) upon the successful 
character of his work. 

Ilford Council have decided to charge half fares for children and 
young persons under fourteen years of age. 


Independent Electric Installations. — Mr. Ralph Nance, Cardiff, 
has recently carried out a number of contracts locally for indepen- 
dent electric lighting installations, including :— 

Mountain Ash Market Hall and Pavilion, comprising 18. n. 1. . Candall 
oil engine, General Electric dynamo, and Johnson & Phillips’ arc lamps 
and incandescent lighting, driven direct from oil engine. (The Welsh 
National Eisteddfod is to be held at this hall this year.) 

Anchor House, Ebbw Vale (for Mr. S. Lewis) 10-в.н.р. Cundall 
oil engine, Webster dynamo, Ediswan switchboard and A.B.P. storage 
battery. There are abont 100 incandescent lamps in this installation. 

Tidenham House, Pidenham, Glos. (for Mr. Н. F. Morgan). 10-в.н.р. 
Cundall oil engine, Webster dynamo, Ediswan switchboard, A.B.P. 
storage battery. There are about 100 incandescent lamps in residence, 
stables and outhouses, laundry, &c. 

Barry District Council. Supplying and laying about 700 yds. armoured 
cable from destructor to technical school, and supplying and fixing 
Webster motors at school to drive fitting shop machinery. 

Dan-y-Bryn and Frondeg, Кайуг, near Cardiff (for Mr. Franklin 
Thomas and Mr. Trevor Jones). 20.n. K. p. engine and patent suction 
gas producer, Webster generator, white marble switchboard, A.B.P. battery 
of 110 cella, underground mains (about 150 yds. 19/16 and 150 yds. 7/16 twin 
cables, insulated with St. Helens Cable Co.'s '' Dialite " double steel. tape 
armouring and buried direct in the ground). Dan.y.Bryn is wired and 
fitted with 150 incandescent lights, and Frondeg with 90 lights, and about 
50 lights are installed in cottages, conservatories, outhouses, &c. 


Inquest.— An inquest into the circumstances attending the death 
of Herbert Curry, aged 14, who died as the result of an accident on 
the Sunderland District Electric Tramway Co.'s line at Silksworth 
on Monday, was opened on Wednesday. 

The Coroner (Mr. Salkeld) said the driver of the car was in the infir- 
mary, and the inquiry would have to be adjourned for his evidence. 

Epwanb Curry, brother, said he and deceased were returning from 
Roker, and were sitting on top of the car, at the front. When they 
reached Silksworth witness left his brother and went down the stairs on 
to the front of the car, where he sat under the stairs on a box. The car 
was very crowded. When they got to Millhill Bank the car slackened 
speed, but down the bank the speed increased. Witness thought the car 
was going too fast, and he could tell that it left the line before reaching 
the bottom. Before this the driver applied the brakes, but they would 
not act. The car struck a standard and stopped, then fell to the left. 
His brother was between the car and the standard, and after being ex- 
tricated he died in & short while. Mr. Beal (the driver) was driving the 
car at Grangetown, and continued to do so until near Silksworth, where 
he was joined by an inspector, who took charge of the car. 

RonERT Clank said when the car rau away the inspector jumped off, 
and Beal at once went to the brakes. At the other banks on the road the 
brakes had acted. The car was going about 8 miles an hour at the top of 
the hill. At the bottom it was going about 12 miles an hour. 

Mr. TEMPERLEY (representing the company) said the bogey and motor 
power were alright after the accident. 

Тномав NicHOLsor, a locomotive driver, a passenger, said when they got 
to the middle of the bank he saw the inspector and driver struggling with 
the br&kes. He thought the brakes had broken down when on the middle 
of the bank he saw the two men struggling with them. 
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Бовевт AvLp, a miner, said he was at the foot of Millhill Bank at the 
time of the accident. He saw the man who was driving apply the right- 
hand brake when he had got about 30 yds. down the bank. This seemed 
to lessen the speed of the car a little. After this there seemed to be à 
skidding of the wheels, and when the car had proceeded another 30 yds. 
it shot forward at increased speed. About 20 yds. further on it collided 
with the pole, the inside wheel leaving the metals and the car tilting. 

Henry Евогеѕтом, chief inspector of the Sunderland & District Tram- 
way Co., said he drove the carfrom Tunstall Green. All went well to the 
top of Millhill Bank. He then regulated the brake to the regulation 
speed for an incline to 4 miles an hour. The electric brake failed half- 
way down the hill. The braking power seemed to leave the car altogether, 
and the brake refused to act. As a last resource witness applied the hand 
brake, but it was too late to make any impression. He did not step off 
until the car hit into the standard and was stopped. He should say the 
car left the rails 10 yds. from the wall. It was travelling from 10 to 15 
miles an hour at the time. The gradient was 1 in 11. 

The inquest was then adjourned until July 5. 


Islington (London).— The Lighting committee recommend that 
from Oct. 1 the present charge of 7d. and 4d. for electric current be 
reduced to 7d. and 84. per unit, and that the flat rate be reduced 
from 5d. to 4d. The charges for power are to be altered from 2d., 
134. and 1}d.to a uniform rate of Id., and time limit is to be 
abolished. A discount of 2 per cent. will be allowed on all quarterly 
accounts exceeding £5, and 5 per cent. on all quarterly accounts 
exceeding £10. 


King's Lynn. The annual statement of the Electricity committee, 
submitted to the Council on Wednesday, showed that the income for 
the past year was £5,909. 18s. 1d. and total expenses (including 
£2,048. Bs. 6d. capital charges) £5,543. 6s. 9d., leaving £866. 11s. 4d. 
net profit, compared with £486. 7s. 4d. for the previous year. 

The chairman of the committee (Mr. Gomme.) said one reason for the 
apparent small decrease in profit was that the charge for public lighting 
had been reduced by £200 per annum ; another was the increase in the 
assessment of the undertaking by £130. Repairs had also cost more and 
the property had been insured at an expense of £20. Of the total deficit 
of £2,024. 11s. 5d. on previous years £584. 8s. 8d. had been paid off, and 
this year's profit would be used for the same purpose. Capital expendi- 
ture now amounted to £46,465. 446,112 units had being sold, an increase 
of 56,740 on the year. Generating costs were 0:86d. (against 0 94d.), 
& figure only beaten by two stations of similar size, and both nearer the 
coalfields. The total costs were 1:26d. per unit (against 1:29d.). 


Kirkcaldy.—The annual report of the burgh electrical engineer 
(Mr. O. F. Francis) states that the net deficiency on the past year's 
working of the electricity department is £408. 16s. Although traf- 
fic receipts on the tramways have increased from £9,934. 18s. 7d. 
to £11,752. 19s. 9d., there is a deficiency on the year’s working of 
the tramways of £1,524. 9s. 9d. Mr. Francis proposes a readjust- 
ment of fares and the holding of an exhibition of domestic electrical 
appliances. 


Lancaster.—The total capital expenditure of the electricity 
department up to March was £61,386. 1s. 3d. 

Income was £9,046. 8s. 8d., working expenses £5,191. 14s. 3d., dis- 
posable balance £3,955. Os. 11d. Stock dividends, debt redemption and 
interest required £3,369. 16s. 10d. and the net profit of £585. 4s. 1d. has 
been placed to reserve. 693,000 units were generated. The total connec- 
tions are equa! to 38,000 8 c.p. lamps. Maximum supply demanded was 
680 kw. (480 kw. for lighting and 200 kw. for tramways). The plant 
capacity is 1,000 kw. 

Capital expenditure of the tramways department is £36,281. 8s. 1d. 
Income was £4,568. 123. 4d. and working expenses £5.801. 48. 7d. After 
payment of capital charges the year’s deficit was £3,180. Os. 6d. Working 
expenses were 6'50d. and total expenses 9:92d. per car-mile, against 
income 5:62d. 1,251,612 passengers were carried, and 195,411 car-miles 
were run, the energy consumed being 1:17 units per car-mile, costing 2:27d. 


Leyland (Lancs).— The Council have applied for an extension of 
time for carrying out the provisions of their Provisional Order, 1902. 


Louth.—The Council are applying to the Public Works Loan 
Commissioners for a loan of £17,000 for electric lighting, repayable 
in 30 years. 

It is intended at the outset to put down a battery of accumulators and 
two vertical oil engines coupled to two 75-kw. dynamos, and to convert 
the street gas lamps for electric lighting. The initial expenditure is to be 
£12,230, and the balance of the sum to be borrowed is for the requirements 
of the department during the ensuing two years. 


. Lowestoft.—The Council on Tuesday approved the Electric Light- 
ing committee's proposal to dispose of the surplus of £4,037. 10s. on 
the past year, as follows :— 

Cost of laying cables across the harbour £700, engineer's fees £20, 
charges for raising loan £577, return to credit of district rate £1,000, 
balance to be kept in reserve at bank £1,390. 108. The £500 for the 
electricity department included in the rate struck in Jánuary last will not 
be required. 

The Council have been advised by counsel that payment of a claim by 
the town clerk for extra work in connection with electricity supply and 
tramways would be illegal. The matter was discussed at Tuesday's meet- 
ings, and vill be further considered at a private meeting to-day (Friday). 
St. John's clock is to be electrically lighted at a cost of £12 per annum. 


Luton.—The Council have increased the salary of the borough 
electrical engineer (Mr. W. H. Cooke) to £260 per annum. 


Manchester District Tramways.—Failsworth District Council 
intends to lease to Manchester Corporation the double line of tram- 
way in Oldham-road between the boundaries of Manchester and Old- 
ham for 21 years, at a rental, from October, 1904, of £1,783 8s. 8d. 
per annum. Manchester Corporation are to provide cars and repair 
the track of the tramway, which is to be electrically equipped. 


Mica.—The mica mines and works at Nellore (India) produce 
annually about 150 tons of mica and employ about 2,000 hands. 


Patent Amendment.—Mr. George Hookham, 4, New Bartholo- 
mew-street, Birmingham, seeks leave to amend specification of 
Letters Patent No. 16,121 (1901), granted to him for improve- 
ments in electricity meters."  Particulars of proposed amendment 
are set out in the “ Illustrated Official Journal (Patents) of June 7, 
and notices of opposition must be given within one calendar month 
from that date. 


Plymouth.— Sanction has been received by the Council to borrow 
£2,800 for reconstructing and electrically equipping Garden-street 
tramway. 


Postal Telegraphs Engineers’ and Stores Association.— At the 
annual conference at Manchester, on Monday, the general secretary 
(Mr. E. Morgan, Birmingham) reported that the membership of the 
association had increased during the year from 840 to 1,546. The 
financial condition was satisfactory. 

The Снчвмач (Mr. F. Blackburn, Manchester) explained that the chief 
object of the association was to secure a living wage and fair conditions 
of employment for its members. He claimed that at present they did 
not enjoy those rights which might be expected in the service of a model 
employer. There was a fair wages resolution on the Statute- book, but 
its provisions were not carried out by the chiefa of their particular 
department, the administration of which they considered left much to be 
desired, The latest move on the part of the department in regard to the 
incoming linemen and the taking away of holidays which the men had 
enjoyed for many years was one of the most retrograde steps ever taken. 

Mr. Morgan was re-elected general secretary. Resolutions were sub- 
mitted demanding the appointment of a Select Committee of the House 
of Commons to inquire into the whole subject of the pay and conditions 
of cervice in the Post Office, and dealing with a number of questions in 
the engineering branch of the service. 


Reduction of Cable Rates to India, &c.—Correction.—In our 
report of the deputation which waited upon the Chancellor of the 
Exchequer on Thursday last week on the subject of further reduc- 
tion in the rates for cable messages to India, &c., Mr Austin Chamber- 
lain was reported to have replied to an inquiry from Sir E. Sassoon 
* whether the further reduction of the Indian rate from 2s. would 
be continued automatically if the traffic could respond and leave no 
loss," That is so." Mr. Chamberlain writes that what he actually 
replied was: That point has not yet been considered by the Joint- 
Purse Committee." 


Ripon.—The Board of Trade are inquiring as to the steps taken 
by the Council to carry out the provisions of their electric lighting 
order, 1901, and it has been decided to ascertain the amount of 
support likely to be accorded to a municipal electricity scheme. 


Southwick (co. Durham).--The Council have decided to consent 
to the erection by the County of Durham Electrical Power Distri- 
bution Co. of overhead high-tension and distribution mains in the 
district. 

Submarine Telephone Signals.—It is stated by the U.S. Consul 
at Halifax, N.S., that a tour has recently been made of the buoyson 
the coast of Nova Scotia, one off Sambro and the other otf Egg 
Island. These buys are fitted with submarine bells which can be 
heard at a distance of five miles. Certain vessels have been fitted 
with telephone receiving instruments with which the sound is de- 
tected. It is announced that submarine telephone signals will be 
established at several other points on the coast of Nova Scotia, in the 
Bay of Fundy and on the Cape Breton seaboard, the Marine Depart- 
ment of the Canadian Government having contracted for & number 
of these equipments. Steamers calling at Canadian ports will, it is 
considered probable, be supplied with receiving instruments enabling 
them to approach the coast with safety in all weathors. 


Swindon.— The Council have decided to enter into agreements 
with all the wiring contractors in the town for wiring consumers' 
premises, the prices being. 

One 3-light pendant £1. 03. 6d., one single pendant or bracket 12s., 
each additional single pendant or bracket within 6 ft. of the first single 
pendant or bracket 88., lamps 1s. 3d., 1s. 14d. and 1s. Id., shades 6d. 

Sanction has been received for loans of £6,300 for cables and 
house connections, £1,375 for meters and demand indicators, £1,200 
for motors and arc lamps, and £7,766 for additional plant, &c. 


Telegrams to Japan and Korea.—Tho Eastern Telegraph Co. 
announce that on and after July 1 the tariff per word for telegrams 
from Great Britain to Japan and Korea, forwarded ‘ Via Eastern, 
will be reduced as follows :—Japan, 4s. 10d.; Korea (Seoul, Fusan 
and Chemulpo) 4s. 10d., other stations, 5s. 2d. 
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Thirek.—The Parish Council have accepted the offer of the 
Northern Counties Electricity Supply Co. to light the public lamps 
for three years at 298. 6d. per lamp per annum, less 5 per cent. The 
local gas company tendered at 30s. per lamp. 


Tonbridge.—The Council decided last week to supply current free 
to new customers during June, July and August. 


Truro.— The Council on Tuesday deferred till next meeting a 
recommendation by the Electric Lighting committee to apply for a 
provisional electric lighting order, the same to be transferred to a 
company. 


Tanbridge Wells.—The Council last week authorised extensions 
of the electric lighting mains to cost £4,000. 


Walsall.—The Tramways committee recommend that the Wil- 
lenhall section of the tramways be extended to form a junction with 
the lines of the Wolverhampton & District Tramway Co., and that 
an agreement be entered into with the company for the Corporation 
to run through cars to Willenhall. 


Wantage.— Wantage Enginecring Co. intends to apply for a pro- 
visional order for the district. 


Warrington.—The accounts of the tramways department for the 
year ended March show total capital expenditure £100,394. 14s. 8d., 
an increase of £4,140. 11s. 11d. The receipts were £17,057. 15s. 11d., 
compared with £16,264. 15s. 5d. in previous year, and working 
expenses were £10,658. 68. 1d. (against £11,796. 2e. 9d.). The gross 
profit was £6,404. 9s. 10d. (against £4,468. Өв. 8d.). After paying 
sinking fund (£2,538. 2s. 4d.), interest (£3,116. 9s. 9d.), ќе., the 
deficiency was £241. 198. ld., 4,418,225 passengers were carried 
(increase 477,920) and 408,368 car miles run (decrease 15,673). 
Total revenue per car mile 10°15d. (increase O'84d.). Nine cars 
have been fitted with new steel tyres, and eight cars with roof 
covers. The manager (Mr. Telfer) states that the trolley wire, which 
has been in use three years, does not show the least sign of wear. 


West Bromwich.—The receipts of the electricity department for 
the year ended March were £10,765. 28. 10d.; expenses £9,487. 8s. 4d., 
leaving balance £1,827. 19s. 6d. 

After placing £312. 4s. 1d. to reserve for special allowances, the net 
profit for the year was £1,015. 15s. 5d. 1,631,326 units of current were 
generated, 330,473 were sold to private consumers, 976,126 to the tram- 
ways department, and 105,285 for the public lamps. The total maximum 
supply demanded was 834 kw. and the capacity of the station is 1,150 kw. 


West Hartlepool.— The salary of the borough electrical engineer 
(Mr. W. Н. F. Friedrichs) has been increased to £325 per annum. 


Worthing.—Sanction to a loan of 43, 300 for electric lighting 
extensions has been applied for by the council. 


TRADE NOTES AND NOTICES. 


— с аас 


TENDERS INVITED. 


London County Council invite tenders for supply, delivery and 
erection of four sets of high-tension feeder and low-tension machine 
switchgear for their tramway sub-stations at Battersea, Clapham, 
Streatham and Wandsworth. Specifications, &c., at the County 
Hall, Spring-gardens, S.W., where full particulars of the work may 
also be obtained. Tenders to the clerk of the Council, at the County 
Hall by 10 a.m. July 11. Further particulars are given in an 
advertisement. 


The Electricity committee of Stepney (London) Council invite 
tenders for supply during year ending June 30, 1906, of ampere-hour 
meters, demand indicators and arc-lamp carbons. Specifications 
from the engineer and manager (Mr. Wm. C. P. Tapper), 27, 
Osborn-street, Whitechapel, E., where tenders by noon June 28. See 
an advertisement. 


Shoreditch (London) Council invite tenders for extension of 
plant at Whiston-street generating station, including two 1,500-kw: 
steam turbo-generators, condensers, pumps, piping, &c. Specifica- 
tion, &c., on and after 20th inst. from the borough electrical engi- 
neer, Coronet-street, N. Tenders to the town clerk (Dr. H. M. 
Robinson), Town Hall, Old.street, E.C., by noon July 18. See also 
an advertisement. 


Kingston-upon-Hull Electric Lighting committee invite tenders 
for one 500-kw. high-tension continuous-current high-speed gene. 
rating set; one 500-kw. low-tension ditto; and six high-pressure 
Lancashire boilers with downtake superheaters. Tenders to the 
town clerk by noon June 22, See an advertisement. 


The directors of the Great Western Railway Co. invite tenders 
for supply, delivery and erection of pipe work, feed and other pumps, 
tanks, feed heaters, water-softening and oil-separating plant, &c., at 
their electricity generating station, Park Royal. Tenders to the 


secretary of company, Paddington station, London, W., by 10 a.m. 
June 26. 


The Metropolitan Asylums Board invite tenders for the supply 
of builder's, engineer's, smith’s, plumber's and gasfitter's tools and 
miscellaneous ironmongery, engineering supplies and electric acces- 
sories. Forms of tender from the offices of the Board, Embankment, 
London, E.C., and tenders by 10 a.m. June 28. 


Hornsey Town Council invite tenders for side-arm brackets and 
switchboards for arc lamps, &c. Tenders to the town clerk (Mr. 
F. D. Askey), Southwood-lane, Highgate, London, N., by 19th inst. 


Aston Manor Corporation invite tenders for the electrical equip- 


ment of tramways on the overhead trolley system. Tenders to Ald. 


Walter Evans, Council House, Aston Manor, by noon 23rd inst. 
East Indian Railway Co. require tenders by 21st inst. for elec- 


trically-driven air compressor, with motor, &c. Office, Nicholas- 
lane, London, E.C. 


Edinburgh Corporation require tenders by 10 a.m. 22nd inst. for 
alterations to steam-pipe un at Dewar place electricity works. 
Erith District Council want tenders by 4 p.m. 26th inst for 12 
months' supply of steam coal for the electricity works. 
Leigh (Lancs.) Corporation want tenders by July 1 for supply of 
a water-tube boiler for the electricity works. 


TENDERS RECEIVED AND AOCEPTED. 


We reported in our issue of March 24 that Bermondsey (London) 
Council had accepted the tender of the British Insulated & Helsby 
Cables for 200 yds. of 0:5 concentric cable at £122. 17s., this being 
the lowest tender received. Bermondsey Electric Lighting com- 
mittee later found that this tender was for ‘concentric cable," 
whereas the four other firms tendering quoted for 0:5 triple-con- 
centric cable." The British Insulated & Helsby Co. agreed to take 
back the cable on condition that they were allowed to submit a fresh 
tender for the triple-concentric cable, and the amount now quoted is 
£159. 17s., which is still lowest of the tenders received, and has 
been accepted. The actual tenders received were :— 


British Insulated & Helsby Cables (accepted) £159 17 0 
Siemens Bros. & Co. ........... . . . q 170 0 0 
W. T. Glover & Co e 167 2 3 
Johnson & Phillid eee m 160 0 0 


Dick, Kerr & Co. (Ltd.), Abchurch-yard, Cannon-street, London, 
E.C., have recently secured the following contracts :— 

For London County Council, 8 miles of permanent way (conduit 
system), five motor generators, each of 500 kw. ; for Heywood Corporation, 
two 200 kw. d.-c. sets; for Birmingham Corporation, 11} miles of perma- 
nent way, and 200 cars and equipments; for Metropolitan Electricity 
Supply Co., two 500kw. motor-generators; for Batley Corporation, 
64 miles permanent way and overhead equipment; for Johannesburg 

unicipality, 100 single-truck, top-covered cars and equipments, and two 
watering cars; for Burnley Corporation, a 500 kw. d.-c. generator ; for 
Ashton-under-Lyne Corporation, six cars and equipments ; and for Exeter 
Corporation, two cars and equipments. 

Salford Council have accepted the following tenders :— 

Watson Bros., fireproof doors for central car depot, £271; W. T. 
Glover & Co,, paper-insulated cable for year; Tudor Accumulator Co., 
maintenance and repair of two storage batteries for 10 years at £155 
each per annum; G. Hill & Co., frogs, pull-offs, &., for year; Electrical 
Co., two special meters for measuring all current consumed by tramways; 
J. T. Hailwood, set of movable asbestos mattresses for covering econo- 
miser set, £9. Os. 10d. 


—— . —À — ͥ ͤ — ——— —2— 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is ready, price 15e, or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry. 
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The following orders have recently been obtained by Bruce 
Peebles & Co. 

From Partick Municipal Council, one 600-kw. direct-coupled lighting 
get; from Scottish Central Power Co., extension of generating plant, con- 
densers, switchboard, &c., at £17,000; from Durham Collieries Electric 
Power Supply Co., equipment of 9,000. H. p. generating station complete 
for £92,000. 

Islington (London) lighting committee has provisionally accepted 
the following tenders :— 

Babcock & Wilcox, coal bunkers and conveying gear, £1,813. 10s.; 
Rowland, Carr & Co., six combined feeder pillars and arc-lamp columns 
at £22. 10s. each, and seven arc-lamp columns at £8. 5s. each. 


Among recent orders obtained by the Stirling Boiler Co. (Mother- 
well, N.B., and Edinburgh, Glasgow and London) are the following :— 

For Edinburgh Corporation, McDonald-road electricity works, two 
Stirling boilers, with superheaters and chain grate stokers, each boiler to 
evaporate 18,900 Ib. of water per hour. 

Hart Accumulator Co., Marshgate-lane, Stratford, London, E., 
have secured the order for a battery of 120 standard lighting type 
cells for Trefriw electricity works, Denbighshire. 


Swindon Council have accepted the tender of Veritys Limited for 
motors for letting out on hire, and that of Berry, Skinner & Co. for 
switch fuses for largesize motors. 


Faversham Council have accepted the tender of Callender's Co. 
for cables at £258. 18s. 8d. 


Ashton-under-Lyne Council have placed an order with Dick, Kerr 
& Co. for six single-deck tramcars. 


BUSINESS NOTICES. 

A working arrangement has just been entered into between 
Ferranti Limited and Witting, Eborall & Co. (Ltd.) which is of con- 
siderable interest to the electrical industry, as it affords an instance 
of the combination of two competitors who at one time held widely 
divergent views in respect to various matters connected with the 
design of high-pressure switch gear and the like. In future Messrs. 
Ferranti's interests in India, South Africa and (largely) on the Con- 
tinent will be looked after exclusively by Messrs. Witting, Eborall 
& Co., who have, in addition, come to an understanding with Messrs. 
Ferranti in respect to work in Great Britain. Thus it will now be 
possible to obtain Ferranti material through any of Witting, Eborall 
& Co.'s branch offices or agencies under precisely similar terms as if 
ordered from Hollinwood. Each firm will have the benefit of the 
other's experience, and as both firms have made a speciality of high- 
pressure switch gear and the like, the combination, in this respect 
particularly, should prove a strong one. The new arrangement 
comes into effect on July 1. ! 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Alex. Holmes and Alex. McCallum, electrical engineers, Crown 
Works, Darwen, have been adjudicated bankrupt. 


The first meeting of creditors of Alec. Gavan Inrig, electrical 
engineer (16, Bruce-grove, Tottenham), will take place on 19th inst. 
at 24, Railway-approach, London Bridge, S.E., and the public 
examination on July 4 at the Town Hall, Guildford. 

Claims against Albert Smith, lately trading as the Electric Motor 
Supply Co., 54, Houndsgate, Nottingham, by 24th inst. to Mr. 
E. W. Humphreys, 4, Castle-place, Nottingham. 

Holophane, Ltd., is to be wound up voluntarily. 
95, Abbott's-road, Southall, is liquidator. 


In the bankruptcy of Fred Shaw, electrical contractor, 259, North- 
boulevard and 258, Hessle-road, Hull, the first meeting of creditors 
will take place on 21st inst. at the O.R.'s, Trinity House-lane, Hull, 
and the public examination on 26th inst. at the Town Hall, Hull. 


Plant for Sale.—Messrs. Joseph Barron (Ltd.), 25, Whitehall- 
road, Leeds, have for sale two vertical steam engines (each equal to 
60 н.р. to 100 н.р.) ; also a vertical engine 14 н.р. to 22 H.P., апда 
Tangye 5-in. centrifugal pump. See advertisement. 

Factories and Factory Sites to Let, %c.—A factory of two 
floors at Mount Pleasant, Southall, is to be let or sold. Applications 
to Mr. Bernard, 8, Hanger-lane, Ealing, W. See advertisement. 


Standard Incandescent Electric Lamps.— We learn that ar- 
rangements have been made between the Westminster Electrical 
Testing Laboratory and the Zurich Incandescence Lamp Co., whereby 
the former will be enabled to supply incandescent electric lamps 
as secondary standards of light. 'l'hese lamps are aged and tested 
at the Laboratory and possess many of the features essential in 
lamps intended to be used as standards. Errors due to bad con- 
tacts have been avoided by adopting the Edison screw form of cap; 
the filament lies entirely in one plane ; the angle subtended by the 
filament is comparatively small ; and focussing effects are entirely 
absent. The lamps can be supplied for all voltages and give nor- 
mally about 16 c.p., their efficiency being normally about 4:5 watts 
per candle power. It is recommended that two lamps be employed, 
one as a working standard and the other as a reference standard. 


The reference standard should be returned to the Laboratory for 
re-verification from time to time. 


Mr. J. W. Ife, 
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Electric Fans and Accessories.—There are indications that 
after the series of low temperatures and dull wet weather, which the 
South of England at any rate has experienced, more or less, for the 
past fortnight, brighter weather is in store, and the day of the 
electric fan, with its many advantages over all other kinds of 
mechanically-provided ventilation, has come. Among the manu- 
facturers of this indispensable apparatus the Electric and Ordnance 
Accessories Co., of Stellite Works, Birmingham, occupy a front 
place, and evidently mean to hold that position The new A.P. fan, 
which we illustrate in the accompanying figures, is claimed to be 
equally suitable for and economical in use on table, wall, desk, ceiling 
or floor. 

The frame consists of a handsome pedestal casting of soft grey iron 
(fitted with rubber feet to absorb vibration) and a gimbal ring of the same 
material, while the jointshave brass fittings and phosphor-bronze bearings. 
The gimbal arrangement permits the fan to so turn about that the current 
of air may be sent in any required direction. Double silk-covered H.C. 
wire is used for the armature and field windings, and before and after 
taping all coils are impregnated under vacuum with an insulating com- 
pound, ensuring perfect insulation. The slots of the armature are also 
carefully lined with insulating material. The commutator is of hard 


THE New “A.P.” Fan as 
Desk ок TABLE Fawn. 


CEILING FAN. 


drawn copper. A three-speed starting switch is fitted in the pedestal, with 
a spring catch position for each speed, and the starting lever is thoroughly 
insulated. A substantial, highly-polished and lacquered brass guard is 
fitted, while the blades of aluminium are frosted under a special process. 
Self-regulatinz carbon brushes and self-oiling bearing: complete the 
details cf the fan. The company are placing the A.P. fan on the market at 
an exceedingly low price, and are manufacturing in quantities to meet the 
demand. The fan is a most convenient one for domestic and office use. 

We would refer the trade to the company’s announcement on pp. xxx. 
and xxxi. of this issue, where is set out a full list of the agents and branches 
where these fans can be obtained at home, in India, the colonies and 
abroad. 

Maximum Alternating-current Relay.—The accompanying 
illustration represents Messrs. Ferranti’s maximum alternating- 
current relay. The mechanism is contained in a cast-iron сазе 
which effectively shields it from external magnetic fields. When 
a predeterminable overload occurs in the main circuit, the relay 
causes the circuit of the tripping coil to be closed and the main 
switch flies open. Asa rule the tripping coil is energised by con- 
tinuous current and the contacts are provided with carbon tips. 
Normally, the relay is wound 
for & maximum working cur- 
rent of 10 amperes, and is 
usually calibrated to operate 
for overloads of 50 to 150 per 
cent.—i.e., for a current in the 
relay varying between 15 and 
25 amperes. When desired the 
relay is wound for any other 
current. It is fed with current 
from the secondary of either 
a special current transformer 
with a suitable winding or else 
from any existing current 
transformer. Since the self- 
inductance of the relay is very 
small, an ammeter or watt- 
meter can be worked off the 
same current transformer. 
This, however, should not be done if the transformer is also used to 
energise the trip coil, as the inductance of the latter would affect the 
readings of the instruments. Ior three-phase circuits in which the 
neutral is earthed, it is usual to employ three rclays, one on each 
phase. When the neutral is not earthed, two relays only are 
necessary. 

Cooper-Hewitt Mercury Vapour Lamp.—We are informed 
that the British Westinghouse Co. are now prepared to supply all 
types of the Cooper-Iewitt mercury vapour lamp for continuous 


Ferranti A. C. RELAY. 
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dam, £299 (including £232 telegraph material); Rotterdam, £49 (inolud- 
ing £16 telegraph material). Hong Kong, £122. India—Bombay, £353 ; 
Calcutta, £1,010; Madras, £804. Italy, Genoa, £19. Japan—Tokyo, 


current. The efficiency which, it is said, this lamp possesses (half 
a watt per candle-power) is alone a point of considerable importance, 
but in addition the lamp possesses several special characteristics, 
not the least of which is its value for photographic and other similar 
purposes. In this respect it undoubtedly surpasses all other forms 
of artificial illuminant, the reason being that its light is of a highly 
actinic quality, and is almost entirely devoid of red rays. For work- 
shops, factories, drawing offices, &c., it is said that the Cooper- 
Hewitt mercury vapour lamp has proved a success in America. 


Catalogues, &c.—The Electrical Co., 121-125, Charing Cross- 
"n road, London, W.C., have pre- 

pared and issued a series of leaf. 
lets (Nos. 152, 158, 159, 101, 
162) dealing respectively with the 
subjects of lamp globes, electric fans 
and  ventilators, hour and time 
meters, hand-drilling machines and 
centrifugal blowers and extractors. 
There is also issued a price list 
(No. 16p) of double-tariff meters and 
contact clocks. "The electric fan list 

‚ illustrates a variety of this useful and 
seasonable apparatus, including auto- 
matic air valves for electric fans, 
with wall rings, as shown in the 
accompanying figure. In the hand- 
drill list machines are illustrated, in 
which the non-magnetic parts of the 
motors are made of aluminium to 
reduce weight, and & connection plug 
is provided, so that the length of the 
A leads can be easily altered. The 
machines are specially recommended 

for use on large objects, which, on 
account of their weight and bulk, 


are not easily brought to a fixed drill. 


Messrs. Mavor and Coulson, 47, King-street, Mile End, Glasgow, 
are issuing a serics of calendar cards, describing the merits of the 
“ Pick-quick ” coal cutter. 

A new list of automobile electrical accessories and instruments 
has been issued by Archibald J. Wright (Ltd.), 818, Upper-street, 
London, N., and copies will be forwarded on request. Ignition 
accumulators, accumulator parts and accessories, switches, inspec- 
tion lamps, charging batteries, ignition coils, volt- and am-meters, 
sparking plugs, resistance coils, detectors, &c., are included in the list. 


Holiday Literature.— This is the period of the year when the 
engineer, in common with the rest of mankind, finds his thoughts 
turning to change of scene and rest from his everyday labours. 
Most of the leading lines of railway have prepared publications 
which give useful and interesting particulars of the holiday re- 
sorts served by their respective systems, and it has become the 
custom for the local authorities of many of our seaside and inland 
holiday resorts to publish particulars which will induce the pleasure 
seeker to regard favourably the attractions offered by their particular 
localities. Felixstowe, on the cast coast of England, is renowned 
amongst the resorts of this coast for its bracing air and beautiful 
surroundings, and these advantages are set out in a publication 
which is issued by the District Council, and is edited by Mr. Lemmon 
Lingwood. The book is published by Jarrold's, of Norwich and 
London, and copies can be obtained locally of Mr. J. E. Lacy, 
bookseller. 

“Summer Holidays" is the subject of a booklet edited by Mr. 
Percy Lindley, of 30, Flect-street, London, E.C., and devoted to a 
description of the beauties of and facilities for reaching the show 
places on the east coast of England. The publication forms a Great 
Eastern Railway handbook in handy pocket form. Numerous 
coloured and black-and-white illustrations serve to elucidate the 
text, and give an interest to the booklet. Prominence is given to some 
of the least-known districts in East Anglia. 


Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from June 7 to 14, with the ports 
of destination :— 

dfrica—Alexandria, £1,130 (including £762 telegraph material); Cape 
Town, £739; Durban, £584 (including £12 telegraph material); East 
London, £15; Port Elizabeth, £829; Suez, £48. Argentinu— Buenos 
Ayres, £375 (including £216 telegraph material); Rosario, £1,223. 
Ascension Island, £60 (telegraph material). Australasia— Adelaide, £90; 
Auckland, £246 ; Fremantle, 352 owt. telephone wire; Lyttelton, £625 ; 
Melbourne, £128 ; Napier, £16 ; Otago, £231 ; Perth, E53; Sydney, £501 ; 
Wellington, £103. Belgium Brussels, £225; Ostend, £20.— British 
Guiana—Berbice, £16; Demarara, £74. Ceylon Colombo, £46. Chili — 
Valparaiso, £166. GChina—Shanghai, £106 (including £35 telegraph 
material); Tientsin, £7. Germany— Hamburg, £549. Holland—Amtter- 
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£2,185; Yokohama, £172. Merico—Conizacoaloos, £565; Vera Cruz, 
£7,190. Norway—Christiania, £105. Portugal—Lisbon, £24. Straits 
Settlements—Penang, £38; Singapore, £108. Stam—Bangkok, £45. 
Spain—Bilbao, £80.  U.S.4.—(via Montreal), £18. West Indies 
Dominica, £39. Total (for eight days), £21,813, against £14,814 for seven 
days last year (June 8 to 14). 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cunt. for abroad or for foreign books. 

„Le Four Électrique, Son Origine, ses Transformations et ses 
Applications." Part I. by A. Minet. (Paris: A. Herman.) 4s. 

„Professional Papers of the Corps of Royal Engineers." Vol. XXX. 
1904. Edited by Major A. T. Moore. (Chatham: W. & J. Mackay 
& Co.) 10s. 6d. 


“ Modern Electric Practice." Vol. VI. Edited by Prof. Magnus 
Maclean. (London: Gresham Publishing Co) 9s. 


„Journal of the Institution of Electrical Engineers." May. Part 8, 
Vol. XXXIV. (London: E. & F. N. Spon.) 5s. 

“The Locomotion Problem." By Charles Bright. 
P. S. King & Co.) 1s. 

„Imperial Preferential Policy.“ 
P. S. King & Co.) 1s. 

„Proceedings of the Cambridge Philosophical Society. Vol. XIII. 
Part II. Lent Term, 1905. (Cambridge: University Press.) 2s. 6d. 

„ Drahtlose Telegraphie und Neutralitit." By Dr. F. Scholz. 
(Berlin: Franz Vahlen.) М 1.40. 


(London: 


By Charles Bright. (London: 


PATENT RECORD. 
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The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. Mewsurn, ELLIS & Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Notr.—The undermentioned Applications are not open to public inspec- 
tion until after acceptance of Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete 
Specification accompanies application, an asterisk ts affixed. 

Unless otherwise stated, the application is made in London. 


April 5, 1905. 
7,157 H. W. Dickins , . Regenerative control of electric vehicles. 
7,159 B. EHRLICH and M. Koyrat. Manchester. Telephone apparatus." 
7,176 J. GREENWOOD & Sor. Salferd. Operating points of trolley wires 
and rails of electric tramways. 
7,197 H. R. E, PERKINS and J. BLAKEY. Barneley. Current revers ng 
switch, lamp socket and plug combined.* 
7,204 W. G. SrgAN G. luduction motors. 
7.211 H. A. CaMriICHE. Electric elock x.“ 
7,217 Н. H. Laks (SuUmsrine Sigsal Co., II. S.). 


apparatus.“ 
April 6, 1905. 
7,295 B. G. Lamme. Alternating current motors. 
May 3, 1904, date of application in U.S.) 
7,504 T. W. SENIER and J. G. FARQUHAR. Electric burglar and like alarms. 


April 7, 1905. 

7,550 W. HEMINGWAY, А. Sitcock and С. B. Hoce. 
mechanical tenter-hook detector. | 

7,559 J. LAMB and O. T. NgwTON. Liverpool. Automatically regulating 
resistance on a switchboard for electrical-driven machine or 
lights in conjunction with the engine governor. 

7,360 J. L. Dawson, J. CLARK and R. BLACKMORE. Moseley. Device fur 
keeping trolley rope tight when boom is ip various positions. 

7,405 ELEKTRIZITATS-À.-G. vorm. W. LAHMEYER & Co. Contact devices 
for switches. (Date applied for, May 9, 1904, date of application 
in Germany.) 

7,416 B.T..H. Co. (G.E. C.., U.S) 

7,417 B.T..H. Co. (G.E. Co., U.S.) 

7,418 B.T.-H. Co. (G.E. Co., U. S.) 

7,419 B.T.-H. Co. (G.E Co., US.) 

7,420 B.T.-H. Co. (G.E. Co., U.S.) 

7,421 B.T..H. Co. (G.E. Co., U.S.) Electric vehicles. 

7,422 B.T..H. Co. (G.E. Co., U.S.) Signals and mechanism therefor. 


April 8, 1905. 
7,456 W. N. L. Davipsoy. Brighton. Automatic motive power by elec- 
tricity. 
7,438 E. T. Davizs. Birmingham. Securing removable switsh cover.“ 


Submarine eignalling 


(Date applied fcr, 


Leeds. Electro- 


Vapour electric apparatus. 

Sip nals for railways. 

Relays for electric circuits. 

Sinalliog systems. 

Electric systems for controlling guns. 
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7,445 KELVIN X JAMES Waits (LTD.) and J. MENMUIR. Glasgow. Recording 

the timein which a current has been flowing. 

7,444 J. W. Gresnwoop. Halifax. Electric tail lamps of motor vehicles. 

7,448 D. K. Morris and G. A. Lister. Birmingham. Electromagnetic 

or eddy-current brakes and electromagnetic clutches. 

7,498 E. Jessey. Air- insulated telephone and telegraph cables. (Date 

applied for, April 9, 1904, date of application in Denmark.)* 

7,508 H. M. Сап. Telephone transmit ters.“ 

April 10, 1905. 

7,554 F. Wynng. Bagshot. Heating by electricity. 

7,591 J. Y. Јонквом. Alternating-current machines for synchronising and 
connecting them with distributing conductors. (Voiht & Haeffner 
Akt. Ges., Germany.)* 

F. Driver. Apparatus for indicating leakage of electricity. 

. F. BERRY. Apparatus for supplying alternating electric currente. 

.T.-H. Co. (G.E. Co., U.S.) Collecting devices for dynamo-electric 
machines. 

B.T.-H. Co. (G.E. Co., U.S.) Electromagnetic switches. 

J. FnECHETTE, Cut-out switches.“ 
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GaiFFE. Measurement of X-raya and similar radiations. 


. E. 

April 11, 1905. 

. HaNCHETT. Manchester. Transformers and the like. 

B. Gray. Magneto-electric machines. 

. C. Eastwoop. Lifting magnets.* 

19 H. LEITNER and R. N. Lucas. Regulating variable-speed dynamos. 

„720 H. Lerrngr. Manufacture of accumulators. 

7,721 PHawix DyNAMO Mrd. Co. and W. OELSCHLAGER. 
pbase motore. 

7,752 P. V. Vauprsy. Electrically indicating and recording at a distance 
changes in level of liquid in reservoira and for giving warning of 
any prearranged maximum or minimum level. (Date applied for, 
April 11, 1904, date of application in France.)* 


April 12, 1905. 
7,814 W. P. Тномрвох (О. Frendenthal, Belgium). Liverpool. Appliances 
for lighting gas lamps by electricity. 
7,819 B.T.-H. Co. (G.E. Co., U.S.) Coil-winding machines. 
7,822 B.T..H. Co. (G.E. Co., U.S.) Systems of control for electric motors 
and apparatus therefor. 
7,841 W. P. PHiLLIPs. Telegraphic system and apparatus therefor.* 
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Electric single- 


7,812 W. C. Јонмвом and S. Paterson. Flexible armoured cables. 
7,843 L. GaLas. Are lamps. 
April 15, 1905. 
7,856 J. P. Barker. Liverpool. Electrically-propelled railway vehicles. 
7,872 E. К. CtARKE. Magueto- ignition devic »s. 
7,874 L. ANDRews. Manchester. Control of circuit breakers.“ 
7,879 J. W. HAN ce ck. Leicester. Trolley heads. 
7,892 P. H. Tuomas. Vapour electric apparatus. (Date applied for, 


April 14, 1904, date of application in U. S.)“ 


7.905 W. FENNELL and W. P. Perry. Accumulators. 
7.919 B. T.-H. Co. (G. E. Co., U.S) Rheostats. А 
7,920 У. О. CowrzR-CoLES. Electric switches. 


April 14, 1905. 

7,957 W.H. Pick, trading as Collins & C». Leicester. Adjustable brackets 
for supporting electric lights, 

7,956 E. A. Greavas, Liverpool. Life-guarda for electric vehicles. 

7,972 R. W. Pati and G. W. Harris, Electrical regulating, testing and 
measuriog apparatus. 

8,002 H. BounNE. Apparatus for winding coils and bobbins fır electrical 
and other purposes. 

8,026 B.T..H. Co. (G.E. Co., U.S.) Starting devices for alte: nating-current 
machines. 

8,027 B.T.-Co. (G.E. Co., U.S.) Block signal systems for railways. 

8,028 h.T.-H. Co. (G.E. Co., U.S ) Electric motor-controlling switches. 

8.053 A. J. Downes. Terminals and connections for electric wires. 


April 15, 1905. 
8,049 W. B. DocHARTY. Gla*gow. Working of electric tramway or rail- 
way points. 
8,051 Veritys LINITED and A. Е. Gorr. Birmingham. 
8,071 J. E. SracNOLETTI. Automatic circuit breakers. 
8,090 A. P. Zanr. Trolleys for electric railways.“ 


8,095 В.Т.-Н. Co. and F. Hol og. Switch mechanism. 


Circul* breakers. 


SPECIFICATIONS PUBLISHED. 


Nore, —All specifications can be obtained at the uniform price of 8d. each. 


1904. 

8,523 DowNtNco (Gully). Te'ephonic repeating system. 

8,405 B.T.-H. Co. (С.Е. Co, U.S.)  Alternating-current motors and 
gent rators. 

8,501 Cummins. Controllera for motors of electric vehicles. 

8,020 von ZwEIGBERGK, Electric motors. 

10,502 GRIESRACH. Prepayment electricity meters. 

10,830 B.T.-H. Co. (G.E. Co., U.S.) Transmitting power clectrically and 
controlling eame. 

10,832 B.T.-H. Co. and Horpzx. Elec'ricity meters. 

11,074 H.T..H. Co. (G E. Co., U.S.) Signalling systems. 

11,121 Moore and Bessitr. Electrically controlliog the cage in a lift or 
hoist, or a car on an inclined or other railway. 

11,88) ArLntox Motor Car Co. and Murray. Magneto-electric generators. 

12.557 B.T.-H. Co. (G.E. Co., U.S.) Thermal cut-outs. 

12 553 B. T. H. Co. (G.E. Co., U.S.) Switches. 

I биги. Plastic compcsition for insulating material, 


13,161 CAROLAN (G.E. Co., U.S.) Manufacture of filaments. 

13,180 DowsiNc. Electric radiators. 

14,087 SwETHURsST and BisHor. Cell and lid for accumlators on ships, 
motor cars, &c. 

20,351 JoNzs (Long Arm System Co.) 
doors, batches, &c. 

20,536 SmyrH. Bath for therapeutic treatment for radiant energy. 

25,612 NrwBOLD. Enclosed dynamo-electric machines. (Date applied for, 
Nov. 3, 1903.) 

1905. 


47 WiLKE. Magnetic compasses. 
515 Тномрзох (Pflüger Accumulatoren Werke Act.-G:s.) Plates for 
secondary batteries. 
1,878 BUxLT. Telephony. 
5,554 RENDER. Detonator fuses for electric blasting. 
4,458 FRIED. KRurP А.С. Ignition plugs for explosion engines. 
applied for, April 13, 1904.) 


Electrically operating bulkhead 


(Date 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— — 


NEW COMPANIES. 


CATANIA ELECTRIC LIGHTING & TRAMWAYS CO. (LTD.) (81,881).— 
Reg. June 8, capital £1,000 in £1 shares, to construct or acquire tram- 
ways, electric lighting works, plant and machinery in Sicily or elsewhere, 
and to carry on the business of tramway proprietors, suppliers of elec- 
tricity, electrical, mechanical and hydraulic engineers, electricians, car- 
riers of passengers and goods, &c. Among the subscribers are Mr, A. J. 
Lawson, M. Inst. C. E. 


CHARLTON SYND. (LTD.) (84, 84 2).— Reg. June 5, capital £7,500 in 
£1 shares, to adopt agreement for acquisition by company or its nominees 
of the business and assets of Johnson & Phillips, electrical engineers, 
Victoria Works, Old Charlton, Kent, to promote a company for acquisi- 
tion of firm's undertaking, and to carry on the business of electrical, tele- 
graph, telephone or general engineers, cable makers and contractors, &c. 
S. À. Bird is sole director. 


MORTGAGES AND CHARGES. 


AUTO ELECTRIC RIFLE & TARGET CO. (LTD.)—Issue on May 18 of £50 
debentures, part of series created Dec. 5, 1904, to secure £5,000, charged 
on company's undertaking and property, present and future. No trustees. 
Previously issued of same series, £2,900. 


MANN, EGERTON & CO. (LTD.) Issue on June 1 of £400 debentures, 


part of series created April 1, 1905, to secure £10,000, charged on free. 


hold and leasehold properties in Norwich and Ipswich, and company’s 
undertaking and property, present and future, including uncalled capital. 
Trustees, G. F. Buxton and J. J. D. Paul. Previously issued of same 
series, £3,700. 

STANLEY ELECTRIC CARRIAGE CO. (LTD.)—A mortgage debenture, 
dated June 1, 1905, to secure £625, charged on company’s undertaking 


and property, present and future, including uncalled: capital, has been 
registered. Holder, Major-Gen. E. H. Satorius, V.C., C.B. 


CITY NOTES. 


— — 


MEMORANDA (June 15).—Bank rate 24 per cent. (since March 9, 1905). 
Price of silver 27,',d. per oz. Consols 901—903 for money, 905 —90{ 
for account; 24 per cent. annuities 89}-—893. Cons ols Pay Day, July 5. 
Stocks and Shares Continuation Day, June 27; Ticket Day, June 28; 
Pay Day, June 29; Mining Share Carry-over Day, June 26. 


BABCOCK & WILCOX (LTD.).—The directors have issued a circular to 
the shareholders regarding the proposed modification in the reserve fund 
and capital account of the company. The directors submit that, as the 
extension of the business requires employment of increased working 
capital, and as the reserve fund has accumulated to an amount that 
admits of it, they are able to place before the shareholdors the means of 
readjusting the capital and reserve fund accounts by making a distribu- 
tion out of reserve of £265,000 at the rate of 10s. per share to the holders 
of ordinary shares. It is intended to create 270,000 new £1 ordinary 
shares, and it is proposed to offer 265,000 of these shares of £1 each at 
par to the shareholders in the proportion of one new share for every two 
ordinary shares. An extraordinary general meeting was held yesterday 
(Thursday) when resolutions were passed altering the articles of associa- 
tion, and authorising the increase of the capital of the company to 
£900,000 by the creation of 270,000 new ordinary shares of £1 each. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
transfer books and register of holders of the debenture stock will be closed 
from 17th to 30th inst., inclusive, preparatory to payment of interest due 
July 1. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The directors have 
declared dividends (on account of the distribution for the year 1905) of 
6s. per share on the preference and 5s. per share on the ordinary shares, 
both less income tax. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 
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** Fortnight. 


* Partly electrical, 


t Minus 8 days. 
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CITY OF WELLINGTON ELECTRIC LIGHT & POWER CO. (LTD.)—A divi. 
dend at the rate of 10 per cent. per annum for the half-year ended Dec. 31, 
making 71 per cent. for the year, has been declared. £5,000 has been 
placed to reserve and £2,044 carried forward. 


COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The transfer books 
and register of holders of first debenture stock will be closed from 17th 
to 80th inst., inclusive, preparatory to payment of interest due July 1. 


ELECTRIC & GENBRAL INVESTMENT CO. (LTD.)—Subject to completion 
of audit, the directors recommend payment of following dividends, &c., 
for the year ended May 31 : —4s. per share on ordinary shares, of whioh 
ls. per share was paid in January last. The trustees for the ordinary 
shares reserve fund propose to distribute out of dividends received ls. 
per share, making a total present distribution of 4s. per sbare, or 20 per 
cent., or a total distribution of 5s. per share, or 25 per cent. for the year. 
Founders’ shares will receive £20 per share for year. The trustees for 
the founders' shares reserve fund propose to distribute out of the divi- 
dendg received £10 per share, making a total present distribution for the 
year of £30 per share. The above will be made subject to income tax, 
and will be payable on July 5. 


JAMAICA.—The West India Electrico Co. (Ltd.) have agreed to take a 
lease of the plant and business of the Jamaica Electric Light & Power 
Co. at a price that will provide interest on a new issue of $200,000 5 per 
cent. 80-year debenture bonds of the latter company. The West India Co. 
is also to acquire three-fourths of the ordinary shares of the Jamaica Co, 


NATIONAL TELS PHONE CO.(LTD.)—-The transfer books of the34 per cent. 
and 4 per cent. debenture stocks will be c'osed from 17th to 30th inst. 
inclusive, 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed June 21 a special settling day in £15,000 preferred ordinary 
stock of the British Columbia Electric Railway Co., Ltd. (representing 
preferred ар shares Nos. 83,501 to 85,000), and June 23 & special 
settling day in the same company's further issue of £85,000 preferred 
ordinary stock (representing preferred ordinary shares Nos. 65 501 to 
74,000); and £90,000 deferred ordinary stock, and have ordered all three 
to be quoted in the official list. The committee have been asked to appoint 
special settling days in and grant quotations to $25,000,000 4 per oent. 
$1,000 collateral trust bonds of the American Telephone b Telegraph Co. 
and shares (issued in 1905) of the Calcutta Tramways Co. (Ltd.). 
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COLONIAL AND FOREIGN INVESTMENTS. 
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— 

RADICAL improvements in incandescent electric lamps have 
been a long time coming, but now they seem to be coming 
thick and fast, and the latest innovation is a zirconium filament 
lamp, which a German firm promises to put on the market 
shortly. It will be interesting to know whether this lamp will 
constitute an improvement on the tantalum lamp, which has met 
with such a favourable reception. No sooner had specimens of 
the latter left the works of Messrs. Siemens & Halske than 
independent tests on them were conducted by investigators in 
this country, Europe and America. The most recent contribu- 
tion hails from America, and is reprinted in another column of 
this issue. Dr. Louis BELL and Prof. W. L. PUFFER find 
that on the basis of a 600 hours’ life the mean energy consump- 
tion of the tantalum lamp is about 2 watts per candle-power, 
and that the illuminating power does not fall below 20 per cent. 
of its initial value until the lamp has been burning for 850 
hours. What will appeal more forcibly to the consumer is the 
conclusion of the authors to the effect that it would be more 


economical to use tantalum lamps costing one dollar each than 
to use carbon lamps costing nothing at all, assuming the cost of 
energy to be between 6 and 10 cents per Board of Trade unit. 


— — 
THE Norwich electricity committee have been making an 


experiment during the past year with a modification of the 
free lamp system. They offered to keep any consumer's lamps 
in order, replacing them when necessary, for a fixed annual 
sum. About 10 per cent. of the Norwich consumers have 
availed themselves of this offer, and the scheme has worked 
satisfactorily. It is to the interest of an electricity supply 
department that old and blackened lamps should be replaced, 
and when the number of consumers is small enough to permit 
of comparatively easy supervision, the plan adopted at Norwich: 
should be a good one. 


— ned 


IN this connection a Paper read recently by M. BAINVILLE 
before the Société Internationale des Electriciens is of interest. 
He has tested the candle-power of some old lamps, and then: 
taken the filaments out, cleaned the interior of the bulbs, re- 
placed the filaments, restored the vacuum and remeasured the- 
candle-powers. A 250-volt lamp taking 0:24 amperes was 
increased in candle-power from 7:7 to 10:77 after cleaning; a 
120-volt lamp taking 1:33 amperes was increased from 13:1 c.p. 
to 44 c.p. and a 125-volt lamp taking 0°78 amperes was 
increased from 22:7 c.p. to 47:86 c.p. These results are in 
exact opposition to the experiments made by Prof. WEDDING 
a few months ago (The Electrician, Vol. LIV., pp. 779 and 799). 
We expressed surprise at Prof. WEDDING'S statement that the 
blackening of the globes made no appreciable difference to the 
candle-power, and it is now evident that some more experi- 
ments under more clearly-defined conditions are wanted. 
Neither of the experimenters state the position in which the 
lamps had burnt, and M. BAINVILLE does not tell us how old . 


his lamps were nor their original candle-power. 
— — 


SOME steam consumption tests on a 400-kw. Westinghouse 
turbo-alternator are published on another page, and they are 
very good for a set of this size. It will be seen that the- 
turbo-alternator only consumed 171 10, of steam per kilc watt. 
hour at full load, the steam pressure being 150 Ib. per square 
inch, the superheat 100° F. and the vacuum 28 in. As far as 
we are aware, the lowest steam consumption yet recorded was 
observed by Herr SINGER in connection with a 3,000-kw. 
Brown, Boveri-Parsons turbo-generator, installed at Frankfort- 
on-Main (see The Electrician, Vol. LIIL, p. 895). The figure 
was 14:4 Ib. of steam per kilowatt-hour generated, but then 
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the boiler pressure was 210 Ib. per square inch, the superheat 
employed was no less than 360° F. and the vacuum was equal 
to 90 per cent. The investigators in the present experiments 
confirm once more that the consumption of a steam turbine is 
reduced by about 1 per cent. for every 10°F. of superheat. 
This result, it may be remembered, was first announced by 
Mr. PARSONS himself, and was confirmed at a later date (see 
The Electrician, Vol. LIV., pp. 415 and 425) by an American 
experimenter, Mr. J. R. BIBBINs. 


— 

THE physiological world, and even the daily Press, has been 
greatly interested during the past week by Mr. J. B. BURKE'S 
announcement of a novel effect produced in sterilised gelatin 
by sterilised radium salts. We give in another column an 
abstract of Mr. BURKE's description of his own observations. 
It will be gathered from his account of the matter that radium 
appears to produce in the biolegist's ordinsry culture medium 
a growth that simulates a bacterial colony. This remarkable 
growth, in fact, shows in its development, Mr. BURKE thinks, 
the continuous adjustment to its environment that was con- 
sidered by HERBERT SPENCER to be the essential evidence of 
life. Any discovery with such claims as this is sure to resusci- 
tate the discussion which raged, sc me 30 years ago, on “ spon- 
taneous generation.” And any experiments such as these 
must be corrolorated by independent observers, using the 
most rigorous methods, before their teachings can be accepted. 


WE must leave the physiologists to debate whether a mass 
of matter that possesses the power of adjusting itself con- 
tinuously to external conditions can be called on that account 
alive. Life, hitherto, we understand, has invariably been found 
associated with the complex chemical substances called pro- 
teids. In Mr. BURKE experiment, then, it may turn out that 
radium gives to the dead proteid around it that spark of life 
which makes it protoplasm. On the other hand, if, as would 
seem to be the view of the experimenter himself, this growth 
is primordial in character it must be regarded as a remote 
ancestor of the chemically complex protoplasmic cell. At the 
period in the history of evolution when “ radiobes " first spon 
taneously appeared, there could be, then, no gelatin to thrive 
in; indeed, on this account, it seems unlikely that proteid 
would be an acceptable sustenance. In any case, and on either 
of these two views of the nature of Mr. BURXE'S creation, we 
must ask: Whence came the first proteid? since this is but 
protoplasm dead. We seem forced, therefore, to incline to the 
faith that the phenomena recorded by Mr. BURKE may prove, 
after all, to be manifestations of processes merely physical—a 
result that will be by no means of negligible physical interest. 


= 

Prof. POINCARE’S new interpretation of MICHELSON’s ether 
experiments and LORENTz’s theory of the compression of a 
moving electron brings us an important step further towards 
the explanation of gravitation as an electromagnetic pheno- 
menon. We have already been furnished with several electro- 
magnetic theories of gravitation and terrestrial magnetism, the 
most consistent and elaborate one being perhaps that of W. 
SUTHERLAND, who supposes that the attraction of oppositely- 
charged bodies excceds, by a very minute fraction, the repul- 
sion of bodies with corresponding similar charges. The main 


difficulty in the way of accepting the electromagnetic nature of 
gravitation has hitherto been the supposed infinite speed with 
which grayjtational force is propagated. This now disappears. 
M. PorNcAnÉ praves that the discrepancy between gravitational 
effects propagated with LAPLACE'S infinite velocity and the 
same effects propagated with the velocity of light is reduced 
10,000 times by adopting LORENTZ'S view of the contraction of 
all bodies in the direction of their motion through the ether. 
It now remains to find and measure this residual discrepancy 
by telescopic observation. | 


ee Oe Ä—ü— — 


The ‘Electric Club Journal."— We are informed that the 
title of this publication will in future be the Electric Journal. 

The Clyde Valley Electrical Power Oo.—The Ycker gene- 
rating station of the Clyde Valley Electrical Power Co. was 
formally opened on Wednesday. A description of the station 
and of the scheme generally is published in our issue of to-day. 

Cable Interruptions. Date of interruption. 


Cayenne—Pinheiros ...................... Aug. 13, 1902 
Reissi-Issa(Yemen)—Camaran ............ Oct. 22, 1902 
Тагйа—Тапшег......................... ; ап. 18, 1904 
Jamaica— Colon ....................+»5»ә.. Jan. 10, 1905 
Paramaribo—Cayenne .................... May 25, 1905 
Bolama—Fayal .......................... June 21, 1905 


Engineering Standards Committee.—Sir John Wolfe Barry, 
F.R.S., K.C.B., has been unanimously elected to succeed the 
late Mr. James Mansergh, F.R.S., Past-president of the Insti- 
tution of Civil Engineers, as Chairman of the Engineering 
Standards Committee, which post Mr. Mansergh had occupied 
since the formation of the Committee in 1901. 


The Submarine Disaster.— The court-martial with regard to 
the loss of submarine A8 was concluded on Wednesday. The 
Court found that the cause was that water got in through the 
conning tower owing to the buoyancy and trim of the boat 
having apparently altered from some unexplained cause. There 
is no reason to doubt that the electrical equipment was in 
perfect order, and no suggestion to the contrary was made 
throughout the enquiry. | 

Straw and Condensing Water. A slight decrease in pres- 
sure was observable for a short time (about 10 per cent. for 
half an hour) on the mains of the City of London Electric 
Lighting Co. on Sunday evening. This was due to a shortage , 
in the supply of condensing water. The tide was low and a 
large quantity of straw was floating down the river, with the 
result that the condensing water conduits were partially blocked 
for a short time. 


Thunderstorms.—For two weeks in succession this country 
has been visited by severe thunderstorms, some of which we 
referred to last week. On Monday a man in the employ of 
Lord Tollemache at Peckforton Castle, Cheshire, was struck by 
lightning and rendered unconscious, his condition still being a 
serious one. On the same day a storm passed over Manchester, 
and a flash of lightning struck a tramcar which was proceeding 
along Oldham-road. The car burst into flames, but a few 
buckets of water overcame these, and the car was taken to the 
depot for repairs. Damage to property is reported from other 
parts of the country, including Southport and York. Accord- 
ing to the Berlin correspondent of the Morning Leader, no fewer 
than 84 persons were killed by lighting in Germany on Friday 
and Saturday. 

Wireless Telegraph Notes. We understand that the Ameri- 
can De Forest Wireless Telegraph Co. have been informed that, 
owing to certain statements alleged to have been published by 
the Marconi Co., the injunction recently granted by the United 
States Circuit Court has been suspended. 

We are informed by the A.E.G. Electrical Co. of South 
Africa that the Gesellschaft für Drahtlose Telegraphie of 
Berlin, for whom they act as agents in South Africa, have 
just received an order from the United States Government 
for the erection of a large wireless telegraph station in New 
Orleans, the 23 stations already erected by them along the 
coast having proved perfectly satisfactory in working. The 
station for New Orleans will be ready for work at the end 
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of June, and will have a range of 373 miles, When it has 
worked satisfactorily for some time it will be extended so as 
to be able to communicate with Colon, 1,245 miles away. 

Obituary.— We regret to announce the death on Friday last 
week of Sir John A. Willox, M.P., of Liverpool. Sir John 
Willox, who was largely interested in daily newspaper enter- 
prise in Liverpool, and in Messrs. Cope Bros., the tobacco 
manufacturers, first became acquainted with electrical under- 
takings about eight years ago when he joined the board of the 
Blackheath & Greenwich District Electric Light Co., which 
has since changed its name to the South Metropolitan Electric 
Light & Power Co, and of which company he was at the 
time of his death Chairman. He was also associated with the 
New St. Helens & District Tramways Co., and the South 
Lancashire Electric Traction & Power Co., of both of which 
companies he held the position of Chairman until a short time 
ago, when failing health caused him to retire. 

Pacific Cable Oonference.—The Conference concerning the 
working of the Pacific cable, which has been postponed two or 
three times, was opened yesterday at the Colonial Otfice. The 
Conference is an absolutely private one, no representatives of 
the Press being admitted, but it is possible that a statement 
will be issued some time after the conclusion of the Conference. 
Lord Jersey represents Australia, Sir Sandford Fleming New 
Zealand, and Sir William Mulock Canada. The Pacific Cable 
Board, representatives were Lord Strathcona, Nir Spencer 
Walpole, Mr. Reeve, Mr. J. W. Causton and Mr. W. H. 
Mercer. The Hon. A. Lyttelton, (Colonial Secretary, presided. 
The Conference has been convened at the instance of some of 
the Colonies contributing to the support of the Pacific Cable to 
settle questions that have arisen with regard to the action of 
some, of the Australian States in granting to the Eastern 
Extension Cable Co. additional facilities for collecting and 
dealing with traffic. It is reasonable to expect that the finan- 
cial position of the Paeific Cable will be discussed also. 


Royal Meteorological Society. The final meeting of the 
present session was held on Wednesday afternoon, Mr. Richard 
Bentley, F.S.A., president, in the chair, when Mr. G. C. Simpson 
read a Paper on the “ Normal Electrical Phenomena of the 
Atmosphere." The author said that the amount of radio- 
active emanation in the lower regions of the atmosphere 
was increased by all those meteorological conditions which 
tended to keep the air stagnant over the earth's surface. The 
meteorological conditions which either caused or often accom- 
panied stagnant air, were calm, low temperature and high 
relative humidity, while high winds, high temperature and low 
humidity, on the contrary, generally accompanied the mixing 
of large masses of air. This allagreed with the observed facts 
that the atmospheric radio-activity increased with falling tem- 
perature, rising humidity and increasing wind strength. The 
author was of opinion that a solution of the problems of atmo- 
spheric electricity could only be expected from the results of 
extended measurements in the atmosphere itself, and from labora- 
tory experiments directed towards the problem. 

The Arc Works, Chelmsford. The pleasant annual function 
of visiting Messrs. Crompton & Co.'s Are Works at Chelms- 
ford, and attending, later on, the athletic race meeting of the 
Arc Works Club took place last Saturday. Despite the un- 
settled weather, a large number of friends had gathered to 
visit the works, through which they were courteously con- 
ducted by members of the staff. It was apparent, from the 
activity displayed in the shops and from the large number of 
dynamos and instruments seen in all stages of manufacture, 
that there was no lack of orders, and we learned, in fact, that 
the work on hand could only be got through by working 
overtime. Amongst the machines proceeding through the 
shops we noticed a 400 kw. 500-volt turbo-generator for 
Calcutta. It is to be driven at a speed of 2,770 revs. per 
min. In order to obtain satisfactory commutation the arma- 
ture has a smooth-core and a compensating winding of the 
Parsons type is provided. Some large continuous-current 
generators for Devonport were nearing completion, and near 
them were a number of 250-H.P. induction motors fitted with 
a device to short-circuit the rotor after starting, the brushes 
being lifted off the slip rings at the same time. Luncheon 
was served in the mess room, which was beautifully deco- 
rated for the occasion. In proposing the toast of Messrs. 
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Crompton & Co., the Mayer of Chelmsford echoed the senti 
ments of all present by wishing the firm continued prosperity. 
Col. Crompton, in replying, touched on the topic of the humane 
element in works management, maintaining that the best work 
could only be done by sympathetic employés, well-looked after 
and cared for by the employers. The visitors then proceeded 
to the sports grounds, where, in spite of the incessant rain, some 
lively contests were witnessed. 


Municipal Tramways Association.—The Fourth Annual 
Conference of the Municipal Tramways Association will be 
held at the Agricultural Hall, Islington, London, on July 4th, 
5th and 6th, during the Tramways Exhibition, which will be 
held there from July 3rd to 14th. On Tuesday, July 4th, at 
9:45 a.m., there will be a meeting of the Executive Committee; 
at 10 a.m. a meeting of the Managers’ Section will be held ; at 
10:30 a.m. there will be a reception by Mr. J Allan Baker 
(Chairman) and members of the Highways Committee of 
London County Council. At 11 a.m. the President, Mr. A. 
Baker, General Manager of the Birmingham Corporation 
Tramways, will open the Conference by delivering an Address, 
after which the following Paper will be read by Mr. J. H. 
Rider, Chief Electrical Engineer to the London County 
Council Tramways: “Charges for Supply from Combined 
Lighting and Traction Stations.” The discussion upon this 
Paper will be resumed in the afternoon, At 8 p.m. a Smok- 
ing Concert will be held, the President taking the Chair. 
On Wednesday, July 5th, a meeting of the Executive Com- 
mittee will be held at 9:45 a.m., followed by the busi- 
ness meeting of the Association at 10 a.m., at which meeting 
the election of office bearers will take place. At 11 a.m. a 
Paper by Mr. H. E. Blain, Manager of the West Ham Cor- 
poration tramways, on “ Rules and Regulations for Tramway 
Employés,” will be read and discussed, and this will be fol. 
lowed by a Paper on Motor Omnibuses r. Electric Tramcars,” 
by Mr. W. А. Luntley, Manager of the Wolverhampton Cor- 
poration tramways. At 8 p.m. there will be a reception and 
conversazione. All the meetings, the smoking concert, the 
reception and the conversazione will be held in the Berner's 
Hall of the Agricultural Hall. An excursion to Reading and 
Henley has been arranged for Thursday, July 6th. 
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MEETINGS ОЕ SCIENTIFIC SOCIETIES, ас. 


TUESDAY, June 27th. 
INCORPORATED МомісІРАІ, ELECTRICAL ASSOCIATION. 

10 am. Tenth Annual Convention. First day. Meeting at the 
North British Station Hotel, Edinburgh. (1) Presidential 
Address, by F. A. Newington. (2) Load Factor—its Effect 
upon an Electricity Station." by Councillor Sinclair. (3) ‘ Street 
Lighting," by E. E. Hoadley. 

WEDNESDAY, June 28th. 
INcoRPoRATED MUNICIPAL ELECTRICAL ASSOCIATION. 

10:30 a.m, Tenth Annual Convention. Second day. Meeting at 
Institute of Engineers and Shipbuilders in Scotland, 207, Bath- 
street, Glasgow. Papers to be read : —(1) “ Notes on Costs and 
Tariffs for Electric Supply,” by Hamilton Kilgour. (2) Supply 
of Electricity in Industrial Areas from a Municipal Point of 
View," by Councillor Hodgson. 


THURSDAY, June 29th. 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
10:15 a.m, Tenth Annual Convention. Third day. Meeting at 
North British Station Hotel, Edinburgh. Papers to be read: 
(1) Extensions to Outlying Arcas," by A. B. Mountain. d 
" т Wiring and Supply on the Prepayment System,” by А, R. 
r. 
f University COLLEGE, Lonpon, Union Society. 
3:30 p.m. Meeting in the Botanical Theatre, when Dr. A. B. W. 
Kennedy, F.R.S., will deliver the Foundation Oration, entitled, 
„The Academic Side of Technical Training.“ 
FRIDAY, June 30th. 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
10:30 a.m. Tenth Annual Convention. Fourth day. Annual General 
Business Meeting, at the North British Station Hotel, for the 
election of officers, &c. 


PuysicaL Society. 
5 p.m. Extra meeting at the Royal College of Science, Exhibition. 
road, South Kensington. Agenda: (1) The Comparison of 
Electric Fields by means of an Oscillating Electric Needle," by 
David Owen. (2) The Magnetic Rotary Dispersion of Sodium 
Vapour,” by Prof. R. W. Wood. (3) The Fluorescence of Sodium 
Vapour,” by Prof. R. W. Wood. In addition to illustrating his 
Papers by experiments, Prof. Wood proposes to show a number 

of other experiments. 
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is drawn out through a 36 in. cast-iron pipe by means of a The travelling crane is by Messrs. C. & A. Musker & Co., 
steam - driven centrifugal pump placed in the basement. After | and has a span of 42 ft. It is of 30 tons capacity, of the three- 
passing through the condensers the water is discharged by a ' motor type. The motors are series-wound, and are of the 
36 in. pipe into a spillway on the bank of the river. ‘The con- Westinghouse Company's totally-enclosed pattern. The lifting 
motor has a capacity of 25 Hf. P. and a 
speed of 460 revs. per min., the motor 
for longitudinal travel 10 H.P. and 650 
revs. per min., and the motor for trans- 
verse travel 4 H.P, and 935 revs. per min. 

All the switehgear is contained in the 
three galleries at the south end of the 
engine room. On the ground floor and 
the first gallery are the oil switches (Fig. 4) 
and feeders. On the third or top gallery 
of the switchboard (Fig. 5) are placed the 
main 'bus bars in brick compartments, and 
the main controlling board (Fig. 6) as well 
as the resistances, &c. Following the 
latest practice, the control board consists 
of а small desk directly facing the various 
instruments, such as ammeters, voltmeters, 
power-factor indicators, relays, &c. All 
the main switches and smaller gear are 
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n electrically operated from this desk by 
рс А2: | AER : current from the exciters as before men- 
Fic, 3.— GENERAL VIEW UF THE ENGINE Room. YOKER GENERATING STATION. tioned, and the speed of the turbo- 


densed water is pumped into the hot well, 
which is also in the basement, by a centri- 
fuga] pump driven by a 6-H.P., vertical- 
shaft shunt-wound motor running at 625 
revs. per min. From here it passes to the 
suction of the two feed pumps which are 
of Messrs. J. & P. Hall & Sons’ tandem- 
compound double-acting type, each capable 
of delivering 9,600 gallons per hour against 
a boiler pressure of 165 lb. The makeup 
water is taken from the city mains, that of 
the Clyde being unsuitable for boiler-feed 
purposes; there is, however, a stand by 
suction frog the river for use in case of 
emergency. 

The exciter sets have their separate sur- 
face condenser which is of the Worthington 
Pump Co.’s make, and has 600 sq. ft. of 
cooling surface. In addition to the above 
auxiliary plant there is installed a feed- 
water heater by Messrs. Joseph Wright & 
Co., having a heating surface of 700 
sq. ft. 


Fig. 4.—-SwitcHGEAR ом THE Grounp FLOOR. YOKER GENERATING STATION. 


A generators and their stopping, in case 
4 PP 7 C ' of emergency, is also ccntrolled from 
. 72 5 * S here. Fig. 8 shows the field rheostats 
EA й KINTA { Pa of the main alternators, which are worked 
| — ые by small motors. . These rheostats, together 
with the switches of the field circuits, are 
controlled from the main desk, and are 
placed on an independent board near the 
resistances on the top gallery of the switch- 
board. A cut-out is provided to open the 
motor circuit when the contact assumes 
either of the limiting positions, and there 
is also a device which indicates to the 
switchboard attendant whether the con- 
tact arm of the rheostat is between or 
fully on the contacts. : 
The Yoker and Motherwell powerstations 
are of the same size and almost identical in 
arrangement; the foregoing description, 
therefore, applies generally to both, with 
= the following exceptions: The Motherwell 
— station (Fig. 7) is not so favourably placed 
Fic. 5.— GENERAL. View or Tor Switch GALLERY. YOKER GENERATING STATION, as Voker, being 400 yds. from and 140 ft. 
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above the level of the river. A cooling tower of Messrs. Balcke | turbine only is in operation. The dimensions of these pumps 
& Co.'s make has, therefore, been installed for cooling the cir- | are: Diameter of steam cylinder 10 in., diameter of air cylinder 
culating water. It is of the natural-draught enclosed type, | 24 in., stroke 24in. Their normal speed is 100 revs. per min., 
73 ft. high, and is constructed entirely of weod soaked in 
carbolineum of the best quality. The tower has a normal 
capacity for cooling 220,000 gallons of water per hour from 
120?F. to 80°F. when the temperature of the air is 70° F. or less; 
and the amount evaporated under ordinary conditions of atmo- 
spheric temperature is not to exceed 24 per cent. of the water 
circulated. 

The condensing plant is another of the features in which the 
Motherwell station differs from Yoker, a barometric jet con- 
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Fic. 6.—CoNTRoL AND Іхвтвомехт Boanpe, YOKER GENERATING Flo. 8.— Morok-OrERATRD RHEOSTATS AND SWITCHES IN THE FIELD 
STATION. CIRCUITS OF THE MaIN ALTERNATORS. 


denser having been installed. This is guaranteed to give a | but they are capable of working at a lower rate if nece ssa! y 
vacuum of 27:5 in. when dealing continuously with 80,000 lb. | The steam and exhaust valves are of the Corliss type, and are 
of exhaust steam per hour if supplied with 348,000 gallons of | designed so as to permit of a high speed in cases of emergency 
circulating water per hour at a temperature of 80°F. In con- | without noise or jar. 
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nection with this condenser there are installed two Alberger- | Six feeders are provided for distribution from Voker, and all 
Corliss two-stage dry vacuum pumps, one of which is capable | are protected where they enter the building in the basement 
of dealing satisfactorily with the air in the condenser when one | by Westinghouse lightning arresters. The cables for supply- 
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of about 6,000 yds. 0:06 sq. in. three-core lead-covered cable 
with impregnated paper insulation for a working pressure of 
3,000 volts. This cable was tested to 10,000 volts for 
15 mins. at the makers’ works, and to 5,000 volts for one hour 
after laying and jointing, and was drawn into conduits. 
Fig. 10 shows this cable in section. The low-tension cable 
із four-core, chiefly with three cores of 0'1 sq. in. section and 
a fourth core of 0-05 sq. in. section. There is also some 
cable of a similar type but of half this section. Like the 
high-tension cable, this is insulated with impregnated paper 
and lead covered. These low-tension cables were for a working 
pressure of 400 volts, and were tested to 2,000 volts at the 
makers’ works and 1,000 volts after laying and jointing. 
They are laid “solid” in earthenware troughing with tile 
covers, and all the straight through joints are lead sleeve joints. 

The number of sub-stations at present installed in the lay- 
out of the scheme is 10 for the Motherwell district and three for 
Yoker. These two districts will not at present be connected 
in any way, although they may be in the future. 

Fig. 12 shows the general arrangement of the Scotstoun sub- 
station. For the local supply to Clydebank, already referred 
to, special plant has been installed at Yoker, consisting of two 
150-kw. motor-generator sets. Each set is provided with an 
additional small motor coupled direct to the shaft, which 
serves for starting and running up to speed. These motor- 
generators have been placed on the first switch gallery, and 
the switchboard controlling the distribution to this area is 
placed on the top gallery. 

The consulting engineers for the scheme are Messrs. Strain 
and Robertson of Glasgow, to whom and to Mr. D. A. Starr, 
general manager of the Clyde Valley Company, Mr. H. A. 
Barnett, the resident engineer, and also the British Westing- 
house Company, our thanks are due for the assistance afforded 
us in the preparation of this article. 


THE COLISEUM LIFTS. 


In our description of the electrical work in connection with 
the London Coliseum, we intentionally omitted to describe the 
auditorium lifts, owing to the fact that they were not then 
opened for public use. They have now, however, been in 
successful operation during the last few weeks. 

There are two separate cages, each worked by a separate 
motor and winding gear, the two motors and their gear being 
similar in design. The only material difference between the 
two lifts is that one cage is constructed to carry 13 persons, or 
a load equivalent to one ton weight, at a speed of 120ft. per 
minute, while the other carries eight persons, or a load equiva- 
lent to 15 cwt., at a speed of 150 ft. per minute. Therefore, а 
description of the larger lift will suffice for both. 

The cage itself is of massive carved oak, and is a really 
handsome structure, quite in keeping with the general scheme 
of decorations for which the Coliseum is famous. The winding 
engine is situated at the top of the lift shaft, and consists, 
essentially, of an electric motor, a controller, and brake and 
worm gear to reduce the motor speed to that suitable for the 
hauling wheel. Messrs. Laurence, Scott & Co. manufactured 
the motor, which is designed to give 13 B.H.P. at a speed of 
590 revs. per min., and is of the four-pole, semi-enclo-« and 
ventilated type, shunt-wound to give approximately a constant 
running speed. A heavy series winding is, however, also fitted 
to each pole to assist in rapidly building up the field, thus 
giving a heavy torque for starting and rapidly accelerating the 
cage. These series coils are gradually short-circuited as the 
motor approaches the full running speed, when the shunt field 
coils only are used. The frame and magnet cores are of high- 
permeability cast steel and the latter are circular in cross- 
section, the pole-pieces being laminated and stepped to prevent 
eddy currents and field distortion. The armature is of the 
slotted-drum type, with ventilation spaces at intervals. It is 
wound with formed windings, while the commutator has an 
unusually large number of sections, and can be reduced 1} in. 
in diameter without renewal. Roversal of the motor is effected 
by changing the armature connections, and the field circuit is 


made and broken at every start and stop; the inductive kick 
at stopping is dealt with by leaving the field in parallel with 
the armature, thus economising current, and dispensing with 
the extra non-inductive resistance usually fitted. 

The machine is primarily controlled by a neat switch fixed 
in the cage and fitted with a removable key to prevent tamper- 
ing by unauthorised persons. When this cage switch is closed 
the circuit of either the up or down relay fixed on the wind- 
ing engine is completed. The relay in turn completes the 
circuit of a solenoid for working the main circuit-breaker 
to which the brake is linked mechanically, thus dispensing 
with the additional solenoid usually required for operating the 
brake. The rheostat is also operated by a solenoid whose 
circuit is controlled by the relay switches, and the circuit- 
breaker and rheostat solenoids are arranged vertically, so that 
on opening their circuit at the cage switch, the solenoid cores 
fall by gravity. and return the switches to the stop position. 
The circuit-breaker is double-pole and of the multi-series 
break (10 breaks) design, an exceptionally rapid break being 
effected ; this results in the contact and brush renewals bécom- 
ing practically a negligible quantity. In order to ensure a 
smooth acceleration of the cage, the rheostat is provided with 
an unusually large number of steps, the last few of which are 
arranged for short-circuiting the series field coils. .The motion 
of the rheostat, although regulated by an oil dash-pot, is also 
checked at the start by an ingenious trip mechanism operated 


WiNDING MOTOR AND GEARING. 


by a cam on the worm-wheel shaft. "This device prevents any 
excéssive resistance being short-circuited before the motor 
starts, and it is therefore impossible for an excessive starting 
current to pass to the armature. The starting resistance is 
arranged in an iron box, on which the switch frame is also 
mounted, and the switch rods, being arranged to work hori- 
zontally, are particularly accessible for cleaning purposes. 
The entire controller, mounted on the same bed-plate as the 
motor and worm gear, bears evidence of very careful design, 
in which as much consideration has been given to the mecha- 
nical details as to the electrical. 

For reducing the motor speed of 890 revs. per min. to 15:6 
revs. per min. at the hauling drum, a worm gear is employed. 
This worm, together with the thrust collars and shaft, is turned 
from a solid Bessemer steel forging and gears with a cast-iron 
hob-cut worm wheel of particularly ample proportions. The 
worm working underneath the worm wheel is completely sub- 
merged in an oil bath, thus ensuring efficient lubrication. As 
the worm gear is of the * self sustaining " type the brake on 
the motor is not required for holding the cage and its load, 
but only for the purpose of retardation. For the reception of 
the rope in the driving wheel a V slot is employed. This 
method was originally applied to electric lifts by Messrs. 
Archibald Smith & Stevens, who installed the Coliseum lifts. 
It completely prevents “ overwinding ” of the cage or counter- 
balance under all conditions, “slack cable” cannot occur, the 
complication of a slack-cable device as used with drum“ 
machines being therefore unnecessary, and results have con. 
clusively proved that the rope life is longer than with any 
other system of drive. 
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The cage and counterbalance are suspended by four 2-in. 
circumference steel-wire lifting ropes, each sufficient to do the 
work alone and having a combined breaking strength of no less 
than 25 times the combined weight of cage and maximum load. 
They are attached to the counter-balance by means of an adjus- 
table anchorage and to the cage through the medium of the 
makers’ Reliance safety gear, which has proved its reliability 
on hydraulic lifts for so many years. 

In order to reduce fire risks to à minimum one or two depar- 
tures have been made from standard practice. Soft wood has 
been entirely eliminated and the cage runs on two round steel 
guides each 24 in. diameter, a special form of safety gear cam 
having been adopted to permit of engagement with the steel 
guide bars, although owing to the type of box runner adopted 
the smoothness of cage motion is not impaired by the action of 
the safety cams on the guides. 

In case the lift operator should forget to stop the lift at the 
top or bottom floors no less than three automatic safety devices, 
each independent of the others, have been fitted to ensure the 
cage being brought to rest gently. The first device consists 
of two knock-off switches (one up and one down) arranged 
in series with the cage switch. At either extreme of travel 
they are operated by an inclined plane fixed to the si'le of the 
lift shaft, and the switches automatically reset themselves as 
the cage passes away in the opposite direction. The second 
dovice consists of an emergency tappet switch which is directly 
opened by a striker on the cage and cuts off all current from 
the motor should either of the knock off switches fail to stop 
the lift. As the tappet switch should only come into operation 
when the brake requires adjustment, or some other part of the 
machine requires attention, it is not made self-setting, and the 
operator's attention is thereby drawn to the fact that part of 
the machine should be looked to. The third safeguard against 
overwinding is provided by the V wheel releasing the driving 
ropes should the rope tension be reduced by the counterbalance 
or cage reaching the bottom stops, when all upward motion of 
cage or counterbalance must cease. 

All doors protecting the openings to the lift well are fitted 
with automatic electric locks so arranged that (1) the lift cannot 
start unless every door is closed, (2) no door can be opened 
unless the cage is opposite. The electric door-switches are 
wired in series with the cage switch and controller relays, 
thus preventing any current passing to the control magnets 
should any door be opened or unlocked. It will thus be seen 
that every possible precaution has been taken to ensure perfect 
safety in the working of the lift. The entire winding engine 
and lift, with the exception of the motor, have been both 
designed and manufactured at Messrs, Archibald Smith & 
Steven's works, and we have to express our indebtedness to 
that firm for having supplied us with the details necessary for 
this description. | 

Another electrical feature at the Coliseum which has not yet 
been described in T'he Electrician is the small car which runs 
from the Royal entrance to the Royal box. A pair of brass 
grooved rails are laid permanently in the mosaic floor, and on 
these the car has a run of about 50 ft. It is driven by a bat- 
tery of 24 E. P. S. accumulators and a pair of 1-H.P. motors 
fixed at opposite corners inside the car. These drive on to 
the axles through worm gearing. One motor is used for pro- 
pelling the car from the entrance to the box, and the other in 
the reverse direction, the controllers being so arranged that it 
is impossible to run them simultaneously. The maximum 
carrying capacity of the car is limited to six persons, and its 
speed is, naturally, not very great. Charging of the cells is 
effected by means of a flexible cord and plug, and the small 
switchboard is provided with an overload cut-out in addition 
to the ordinary charging and discharging switch. 
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ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 295.) 
PREPAYMENT METERS. 


Of late years the prepayment meter has come very much to 
the front, and is being used extensively. The introduction of 
this class of meter, in conjunction with free-wiring schemes, has 
practically opened fresh fields for the supply and consumption 
of electrical energy by facilitating its introduction into the 
smallest class of dwelling. The small consumer, owing to the 
fact that he uses a greater percentage of his installation, and uses 
it more regularly than does the very large householder, whose 
house is shut up for a great part of the year, creates a better 
load-factor for the station. The use of prepayment meters 
also simplifies accounts considerably, more particularly in those 
cases where the tenants are constantly changing ; for possibly 
two or three accounts might have to be sent out per quarter, to 
say nothing about the difficulty on occasions, of finding the “ leav- 
ing” consumer. The scope of the prepayment meter is, how- 
ever, not confined to the poor man’s dwelling. Its use in flats 
is gradually becoming more extended, and in furnished apart- 
ments, where the consumers are chiefly nomadic, it relieves the 
proprietor of all responsibility as regards the consumption, over 
which he has practically no control. 

The prepayment meter is, generally speaking, a much more 
complicated piece of apparatus than the ordinary meter. In 
most cases the prepayment mechanism, which necessarily in- 
cludes an automatic switch, is an addition to such a meter, but 
in others the meter is only made in the prepayment type. The 
addition necessary to convert an ordinary meter into the pre- 
payment type increases the price of the apparatus, and taking 
into account that small meters are relatively more expensive 
than large ones, and also that the prepayment system 1s 
restricted to the smaller sizes, it is obvious that the capital 
outlay on meters is increased by the adoption of the system. 
It is of the highest importance that the prepayment mechanism 
be absolutely reliable, and to be so it must be well made. The 
fact that the consumer may be left without light, owing to 
some defect arising in the meter, would not tend to increase 
the popularity of the system. Changing defective meters, and 
the cost of remedying their defects, if frequent, would soon 
make a low-price meter dearer than a better made and more 
expensive meter, even of the same make. | 

The prepayment mechanism has much to contend with. It 
has to be proof against being tampered with. It must be 
capable of working with coins of varying thickness, i. e., with 
new or fairly worn ones. It should also allow of several coins 
being inserted in rotation at a time, as probably most com 
sumers would prefer to put more than one in, and so avo! 
frequent visits to the meter and the chance of having the light 
cut off at an inopportune moment. There should, moreover, 
be no chance of the switch cutting off before the correct time, 
or of it remaining closed after the energy paid for has been 
consumed. 

The operations which the consumer has to perform must be 
extremely simple, and if these operations are not performed in 
the correct order, it should in no way disturb the adjustment 
of the mechanism. In addition to showing the number of coins 
inserted (as a check on the collector), the meter should be pro- 
vided with an indicator showing the amount prepaid, and giving 
some intimation of the fact that it is necessary to insert more 
coins to prevent the current being cut off. A set of dials may 
also be included, showing the number of Board of Trade a 
consumed, but is not absolutely necessary. The rate per un! 
should be capable of being easily changed, for it may happen 
that the same undertaking may supply at two different rates; 
for instance, a high rate in the case of free-wiring jobs, an d 
lower. rate where the free-wiring scheme has not been taken 
advantage of. The easy changing of the rate of charging 1% 
however, essential even if no free-wiring scheme has Б 
adopted, аз it is very possible that the price рег unit may 
reduced frcm time to time. 


— — . 
* From a forthcoming book to be published by The Eleo: rician 
Printing and Publishing Co. All rights are reserved. 
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For the poorest class of consumer the “ penny in the slot 
meter is the most popular, and as the meters would rarely be 
larger than 2-ampere capacity on 100-volt supply, or 1 ampere 
on 200-volt supply, the penny meter is quite suitable. At 6d. 
a unit, 167 watt-hours are obtained for ld., consequently three 
8 c.p. lamps could be kept on for approximately 14 hours. 
In the larger sizes the silver coin meters are much to be pre- 
ferred, owing to the less frequent visits to the meter they 
requite the consumer to make, and to the greater ease with 
which the money is collected and checked against the indication 


given by the meter dials of the amount which ought to be found 
in the till. 


British Thomson-Houston Prepayment | Meter. —The British 
Thomson-Houston Co. manufacture two types of prepayment 
meter, the one being suitable for alternating-current circuits 
and the other for continuous-current circuite. The prepay- 
ment mechanism is identical in both types, and although one 
specially-designed cast-aluminium case contains the whole 
apparatus, the prepayment mechanism is really an addition to 
a meter of the A.C.T. type for alternating-current circuits, or 
to one of the O.K. type for continuous-current circuits. 

Fig. 92 illustrates an alternating-current meter with its cover 
off, and the coin shoot A and till B removed, to give a better 
view of the prepayment mechanism. The slot to receive the 
coins is on the upper left-hand side, being cut in a direction plate 
on the front cover of the meter. The coin being inserted, a 


Fic. 92.—-B.T.H. ALTERNATING-CURRENT PREPAYMENT METER. 
Тил, AND Coin бот REMOVEPD. 


Cover, 


handle on the left-hand side of the meter is raised to the top stop 
and lowered again. This action, with the first coin inserted, causes 
the pointer (seen on the left-hand side of the dial plate) to move 
one division on tlie scale, and then closes the switch с (Fig. 92). 
This scale indicates * coins unconsumed," and the pointer 1s 
worked by a differential gear, it being raised one division by 
each coin inserted, and gradually broughs back to zero by the 
motion of the wheel train, which is actuated by the meter. 
As many as 10 coins may be inserted at a time. The switch- 
arm is pivoted at its upper end, and a strong helical spring, D, 
constantly tends to pull it off. A hook, pivoted to the case at 
the back, engages with a pin on a lever on the switch-arm, and 
holds the latter on against the ten-ion of the spring so long as 
the pin-carrying lever is held by a second lever or catch. The 
front end of this second lever is prevented from dropping by a 
circular disc containing a gap in its periphery, which is turned 
backwards and forwards. This disc is turned in the one direc- 
tion by action of the coin on a lever carrying a ratchet, and in 
the reverse direction by the action of current. The switch is of 
the single-pole quick-break knife type and is positive in action. 

The differential gear is seen in Fig. 93, and consists of 
three concentric wheels ; the middle wheel, A, of the three is 
fixed to the spindle on which the two outer ones, B and C, are 
loose. The latter are toothed wheels, each having the same 
number of teeth. To the front wheel C a disc, having 20 teeth 
or no:ches, is fixed concentrically, and a ratchet, R, mounted 


on a lever, L, which is raised by the coins, turns this disc and 
front toothed wheel one-twentieth of a revolution per coin. A 
spring pawl, P, fixed to the upper left-hand pillar of the frame, 
holds A in position. "The other toothed wheel B at the back 
is in gear through a train of change wheels with the units 
spindle of the recording dials. The change wheel ratios are so 
designed as to cause the back toothed wheel of the differential 
gear to turn the required amount in the opposite direction 
to the front wheel. The wheel A, between the two toothed 
wheels, has a plain rim except at one point, where it is cut 
away. When there are any coins prepaid, the rim of this 


Fic. 93.— B. T.H. Meter. Part or PREPAYMENT GEAR. 

wheel prevents the front end of a lever, D, falling, which, 
when held up, holds the switch on: but on the wheel A being 
turned by the clock train until the part cut away comes 
underneath D (this allowing D to fall), the switch is at once 
released and the light cut off. This happens when the amount 
prepaid has been consumed. The middle wheel A, having a 
planet wheel, E, on its periphery, which engages with both the 
outside toothed wheels, is turned in one direction by the 
front wheel and in the other by the back wheel. It is always 
turned one-twentieth of a revolution per coin in the one direc- 
tion, and the amount it is turned in the opposite direction by 


Fic. 94. — ELECTRICAL Co.'s CoNTINUOUS.CURRENT PREPAYMENT METER. 
Cover REMOVED. 


the back wheel depends on the ratio of the change wheels, 
which is decided by the price to be charged per unit. 

For example, if the price to be charged is 6d. per unit, and 
the meter is designed to take sixpenny pieces, then, as the coin 
will turn the middle wheel one-twentieth of a revolution, the 
change wheel ratio must be such that one division on the units 
dial, 4.e., one Board of Trade unit, will also turn the middle 
wheel one-twentieth of a revolution back. The position of the 
middle wheel at starting being such that the arm can just fall 
in. the gap, it is obvious that since this wheel is turned 
indirectly by the coin, and turned back again by the same 
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amount by the main moving part of the meter, the switch 
will be cut off when one unit has passed through the 
meter. The accuracy with which each cut off takes place 
will depend on the equal spacing of the 20 notches, but 
as this wheel always moves in the same direction, after the in- 
sertion of 20 coins it will have completed a revolution, so that 
any inequality will have been compensated. Thus the accuracy 
of the meter is in no way impaired by the addition of the pre- 
payment gear, for the friction of the arm which presses on the 
rim of the middle wheel of the differential gear, and so holds 
` the switch closed, is so far up the train 
that it is practically not felt at the main 
spindle. If п coins are inserted at the same 
time the middle wheel will be turned 
n/20ths of a revolution, so that n units 
would pass through the meter before the 
gap returns to its origina! position, allow- 
ing the switch to break the circuit. The 
work performed by the coin is simply 
to raise the lever L ; the coin falls into a 
slot S, in a barrel F, which is turned by 
the outside handle. After raising the lever, 
further turning of the barrel allows the 
coin to fall out of the slot into the till, the 
switch being turned on at the same time 
by an eccentric G and eccentric strap H. 

The continuous-current meter differs 
very slightly in external appearance ; the 
main difference is the addition of a dome 
underneath to allow of clamping and in- 
spection of the commutator and brushes 
without opening the main cover, which is 
fixed to the main case by four sealing 
screws and sealed in the test room. The 
dome is separately sealed at the same time 
as the terminal cover, and the latter, 
covering the bottom fixing screws, pre- 
vents the meter being taken down without 
breaking this seal. A hinged door in the 
base forms the bottom of the till and is 
usually fastened by a padlock. 

These meters are made in 2, 3, 5 and 
10 ampere sizes for various voltages and 

are of medium size, being about 8} in. x 
104 in. x 5 in. deep. 

In the earlier meters of this make the 
arm of the lever which rests on the peri- 
phery of the middle differential wheel and 
indirectly holds the switch on, was weak, 
and has in practice been found to bend 
and so release the switch before it ought 
to have done so. This arm is now made 
much stouter, and the spindle on wbich 
it rocks is further supported by a bracket 
from the top of the case (inside) The eccentric strap 
formerly made of brass gave some trouble by opening out. 
It is now made of steel. With these improvements the meters 
are working very satisfactorily. 


(To be continued.) 


The Electric Tramway and Light Railway Exhibition. — 
The Third International Electric Tramway and Light Railway 
Exhibition will be opened at the Agricultural Hall, London, on 
July 3rd by the Earl of Derby, and will remain open until the 
evening of July 14th. There will be over 150 exhibitors, the 
various exhibits including surface-contact systems, new types 
of cars, motor "buses and a large variety of small appliances in 
connection with car equipment, overhead work and track con- 
struction. Some of the larger firms (including the British 
Thomson-Houston Co., the British Westinghouse Co., Dick, 
Kerr & Co. and J. G. White & Co.) are not exhibiting, how- 
ever. Over 80 official deputations from local authorities will 
visit the exhibition and it is expected that every important 
tramway will be represented. 


| 
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A NEW SYSTEM OF SIGNALLING ON THE 
MIDLAND RAILWAY. 


We have recently had the opportunity of inspecting a new 
system of electric signalling at Derby station on the Midland 
Railway. The junction is an exceedingly busy one, as may be 
gathered from the fact that the signal box contains no fewer 
than 48 levers, and some one or other of these is being moved 


during almost every moment of the day. Before the advent of 
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Fic. 1.—Viaw or LEVER FRAME. 


electric signalling this meant very hard work for the signal- 
man, especially when distant signals, 1,000 yds. away, had to 
be pulled off by hand. 

It will be seen by Fig. 1 that the old form of lever has been 
retained, but is now only 6in. in length, and can be worked 
with the finger and thumb; moreover, there is only 2 in. 
between adjacent levers instead of 6 in., as formerly. Before 
describing the various parts in detail it will be as well to con- 
sider the general scheme of connections (Fig. 2). Taking the 
case of an ordinary cross-over road, which enables a vehicle to 

ass from one road on to another, there is, first of all, a motor 
or each pair of points. When the lever is in its normal posi- 
tion in the frame then all connections are as shown by the full 
lines to the extreme left of the illustration. This is the con- 
dition in which a vehicle cannot pass from one road to another. 
Now, it will be seen that a 30-volt “control” current passes, 
by way of a fuse, through the power switch, reversing switch, 
B motor contacts, B point detector contacts, A point detector 
contacts, A motor contacts, through the control magnet and 
indicator, г, and the control switch, thus completing the con- 
trol circuit and incidentally providing a continuous test of the 
circuit. While these conditions hold, it is impossible to pull 
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off the signals required to permit a vehicle to pass along the 
cross-over road. EE 

If, however, it is necessary to allow something to traverse 
this cross-over road, then the point lever is pulled, with the 
following result : The power, reversing and route switches are 
at once reversed and occupy the positions shown by dotted lines 
on the drawing. A 200-volt current then flows by way of the 
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: Fic. 2. — GENERAL ScHEME OF CONNECTIONS FOR POWER AND CONTROL CIRCUITS. 


‘power switch and reversing switch to the point marked (a), 
"where it divides, going through each power switch (c) of motors 
A and B, through the motors and back to the negative bus bar 
i return. This has the effect of causing both 

motors to rotate, and the points at both ends of the cross-over 
are set in the right direction. 
motor movement the motor switches (b) are thrown over to the 


PLAN 
Fic. 4.— Por MAGNET FOR 
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Fia. 3.— PORTION OF FRAME 
SHOWING INDICATORS. 


opposite contacts by means of a cam arrangement, thus con- 
necting the field windings of each motor ready for reversal 
during any part of the movement of the points. This is an 
exceed ingly important point, for the signalman can thus bring 
the points back to their original position if necessary without 
waiting until they have completed their movement in either 
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At the commencement of the 


direction. He can, for instance, by repeated reversals knock 
snow or ballast out of the points with the greatest of ease. It 
should be remembered, however, that it is quite impossible for 
him to leave the points in an intermediate position—they 
must be home in one direction or another, and if there is any 
mechanical obstruction to prevent them, then all the signals 
regulating the traffic over them are locked on. 
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Fic. 5.—GhRovND SIGNAL. 


During the movement of the points the point detector 
switches (d) occupy a central position, forming an additional 
break in the 30-volt circuit, which locks the power and control 
switches. At the end of the movement the switches (c) are 
thrown over, thus switching off the motor current. The de- 
tector switches (d) are adjusted to make contact just as the 
point tongues are against the stock rail. This allows a 200-volt 
current to flow momentarily through them as in the dotted 
positions. The 200-volt current also flows through the control 
magnet and indicator, thus unlocking the power and control 
switch, which springs back to the 30-volt contacts for the 
control circuit, the motors now being left in the correct posi- 
tion for the reverse movement. At the same time, the control 
magnet closes the circuit concerned, through the lever locking 
coil, thus unlocking the signal lever required. Thus it will be 
seen that the single movement of a small lever effects the 
pulling over of both pairs of points, all the intermediate opera- 
tions being performed automatically and everything being left 
in such a condition that a reversal of the lever effects the 
reversal of the points to their original position. It also 
unlocks the signal lever for the points. On pulling the latter, 
contacts are made through the power switch to one field and 
the armature of the signal motor, thus pulling the signal to the 
* off" position, At the commencement of the motor move- 
ment the switch («) springs over, thus connecting the field 
winding ready for a reversal. Atthe completion of the move- 
ment the switch (b) springs over to the dotted position, thus 
cutting current off from the signal motor. 

On the lever frame are two rows of indicators (Fig. 3), the 
top row, which is provided with circuler windows, indicating 
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Set of 48 Levers. —8, 19, 43, 47, 48, Spare Levers; 11, 20, 21, 22, 28, 30, 81, to be brought into use at some future time. Points are shown in their normal positions. 
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| whether the lever is electrically free or electrically locked. The bottom row, 


which has rectangular windows, indicates whether the points are home in either 
direction or whether they have opened to even a very slight extent. The 
indications are “Points home” or Foul.“ As soon as the points commence 
movement the indicator shows “foul,” and continues во until they are home in 
the opposite direction. To move point tongues from one position to another 
requires about two seconds, while about 14 seconds is required to pull off a 
signal. It may be remarked here that where there are two or more semaphore 
arms on one signal post only one motor is required, the power of selection being 
obtained by means of an ingenious combination of an electromagnet with toggle 
joints, to be described later. In the case of ground signals for shunting pur- 
poses, motors are not used, but their place is taken by electromagnets, the pull 
on the plunger being practically constant throughout the entire range. This is 
effected by a special design of plunger (Fig. 4). The method of connecting the 
plunger to the semaphore is shown clearly in Fig. 5. The entire length of pull 
is about 6 in. and the core is normally in the position of greatest attraction. 
Practically all the magnetic lines pass through the shell and core when the 
current is first switched on and the armature has practically no effect on the 
pull, As the core is sucked further into the coil, the pull on it gradually 
decreases, but the pull on the armature increases in the same proportion, so that 
the resultant pull is practically constant. A cushioning effect is produced to 
prevent the armature striking the coil too violently by allowing the core to pass 
through the coil as shown; the pull of the core is then in opposition to that of 
the armature, and this effect can be adjusted as desired by shaping the core as 
indicated. With an E.M.F. at the terminals of 210 volts, the pull is 56 lb., but 
this pull is decreased, to suit varying circumstances, by the insertion of a per- 
manent resistance, or one inserted automatically and temporarily at the com- 
pletion of the pull, if so desired. 

Referring now to Fig. 6, which is a plan of the way and works sidings at 
Derby, let it be supposed that an engine or a train desires to pass from the 
point а to b. Signal 25 indicates to the driver whether he may proceed or not. 
First of all, the points numbered 36A and 36B must be in their normal position 
before signal lever 25 is unlocked. Now, it will be seen that the control contacts 
shown in Fig. 2 are closed when the points are home in either direction, but 
signal circuit 25 is only closed when the lever is normal in the frame. 13 points 
must also be normal, but 23 points must be pulled in order to complete the route 
contact m these points. 12 points must lie normal, as otherwise it would be 
possible for a train to come from the down loco. line to the carriage sidings. 
9 points must also lie normal, so as to close up the loco. line. Signal 33 is to 
carriage sidings from various routes, and 34 is to main up line; these conflict 
with 25, and if either is off 25 is locked and cannot be pulled off, 

This will be made clear by referring to Fig. 7, which shows the control circuits 
for signals 7, 25 and 26. Still assuming that a train is to pass from a to b (Fig. 6) 
and that signal 25 has to be pulled off for this purpose it is seen that point lever 36 
(Fig. 7) must lie normal in tlie frame ; pointlever 13 must also lie normal ; point 
lever 23 must, however, be pulled ; point lever 12 must lie normal, as must point 
lever 9. Signal levers 33 and 34 being normal, i.e., the semaphores being at 
danger, there is a complete circuit through the locking coil for 25 signal to the — 
'bus bar of the control circuit. The locking coil of 25 signal being energised, 25 
signal lever is immediately unlocked and a visual signal “free” is given to the 
signalman. If lever 25 then be pulled, the power circuit is closed and the motor 
pulls the signal “ oft.” The power circuit of the motor is clearly shown in Fig. 2. 
The 210-volt power current passes through the fuse, power switch, and the arma- 
ture of the motor, thus operating the signal to the off position. At the com- 
mencement of the motor movement the switch («) springs over, thus placing the 
fields ready for immediate reversal. At the completion of the movement the switch 
(P) springs over to the dotted position, thus cutting the power off the signal motor. 

It will be understood that the lever mechanism, although apparently simple, 
is much more complicated than appears at first sight. Fig. 8 shows the arrange- 
ment of a point lever, in which «ccc indicate fixed centres about which levers may 
revolve. When the hand lever A is moved to the right— i. e., pulled," the bar 
BB moves downwards, carrying with it the lever C and the route contact switch 
bar M, the reduced movement of the latter being effected by the slot b. Levers 
C and D having their fixed centres at the same point c, the arm C” of lever C 
comes into contact with, and lifts the arm of D, to which the bar E is connected. 
This obviously has the effect of working the reversing switch F, also shown in 
Fig. 2. When D moves downwards G is displaced and depresses H against the 
tension of a spring s. By means of the small projecting piece /' the motion of Н 
is transmitted to the lever K, which is thrown over to the dotted position, 
against the tension of the spring “. It will be observed, however, that the 
other end of K now occupies a position in which it is locked by the catch J. 
Switch K is now completing the 200-volt circuit through the motors instead of 
the 30-volt control circuit. Everything remains thus until a current flows 
through the magnet », when L is attracted, and being pivoted at c brings J back 
to its normal position against the tension of a spring. The continued motion of 
D, after coming in line with G, allows H to fly back to its original position by 
means of the spring s, and the tension of this spring also gives a snapping move- 
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ment to the reversing switch F, through H, G, D and E, D and 
G falling in such a position so as to form an angle with one 
another on the right instead of on the left hand, as shown. 
The reverse motion is, of course, similar to the forward move- 
ment, except that the arm C' of lever C lifts the arm D, to 
which the bar G is attached. 

Referring now to the motors and other gear for working the 
points, Fig. 9 shows a plan of the general arrangements of a 
point motor. It will be observed that the whole of the ma- 
chinery is contained in a small cast-iron box which is sunk 
in the ground immediately adjoining the points which it is 
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force the tongues away from the stock rails and move the 
point rod either outwards or inwards, according to the posi- 
tion which it occupied at the time. Theoretically, of course, 
this should never happen, since signals ought to be arranged to 
prevent it; but practically it does happen sometimes, and then, 
with hand-worked points, the gear and rodding is seriously 
damaged. Referring to Fig. 9, if the worm wheel and pinion 
engaging with the rack were made in one casting, and a train 
rau through the points, the result would be that the teeth on the 
worm wheel would be stripped off. Hence the pinion and worm 
wheel are two separate castings, as shown in Fig, 10; a and c illus- 
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Fic. 7.—ContTrot Circuits FoR Siacnats 7, 25 AND 26. 


desired to work. The mot«r itse'f is of 2 H.r. and on one end 
of its shaft is fixed a spur-wheel gearing into another which 
drives a worm. This worm engages with a toothed wheel 
carrying a pinion and the latter engages with a rack forming 
an extension of the point rod. At the other end of the box is 
the rod which actuates the point- 
detector switch. In the case of 
trailing points the point rod is at- 
tached to the tongue remote from 


MN the motor, the two points bein 
a connected together by the usua 
B ties. The rod actuating the detec- 


tor switch is, on the other hand, 
connected to the tongue nearer to 
the motor, so that in the event 
of one tongue not being pulled 
over indication is at once forth- 
coming that something is wrong. 
The end of the nearer tongue 
carries an extension 
which worksloosely 
between two nuts 
screwed on to the 
detectorrod. There 
are some inches of 
play between these 
two nuts so as to allow for the 
difference in length of movement 
of the tongue and that necessary 
for the detector rod. Thetongue 
must be in extreme positions, 
however, for tho detector switch 
to be closed in either direction. 
Facing points are somewhat more 
complicated owing to the fact that 
the detector switch rod must be 
worked by both tongues, and the 
ordinary mechanical “lifting” bar is added. This lifting bar 
is the familiar piece of apparatus that is seen before all facing 


— — 
v pany DETECTOR 
аА 


Е 


EB RETURN 


9L CONTAGTS 


m mer eem 


Fic. 8.— ARRANGEMENT OF 
Point LEVER. 


points, and whose object is to prevent movement of the points | justment is upset. ; 
The remaining | way position, locking up affected signals, and can be set to 


when once it is depressed by a wheel flange. 
switches, shown in Fig. 9, correspond to (b) and (c) in Fig. 2, 
and are actuated by cams on the worm-wheel casting. 


trate the two sides of the worm wheel and b and / the two sides 
of the pinion casting. The inner surface of the worm wheel is 
machined smooth and a steel strip sprung into it, the latter 
being kept tight by the rectangular frame, whose tension can be 
varied by means of the bolt and screw at its lower end. A 
projection on the pinion casting (5) engages between the pro- 
duced ends of the frame. Henco it is possible to adjust the 
tension on the spring in the worm wheel so that the friction 
will be just sufficient to transmit the torque of the motor to 
the rack without slipping ; but if a train should run through 
the points the worm wheel will be locked hy the worm and the 
friction of the spring will not be too great to allow it to slip 
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Fio. 9.—PLAN or GENERAL ARRANGEMENT Or Point MOTOR. 


round, so that no harm will bedone. This arrangement works 
admirably and possesses the additional advantage that no ad- 
The point tongues are simply left in а half- 


their normal position by the lever in the ordinary manner. 
The arrangement of the signalling motors is necessarily some- 


Now, it is obvious that if proper provision were not made | what different from that of the point motors, since the con- 


serious damage would result from a train running through | ditions are not alike. 


the points. That is to say, if a train ran over trailing points 
set in the wrong direction the flanges of the wheels would 


In the latter, gravity does not come in 
either one way or the other, but in signalling the semaphore 
goes to danger by gravity, and is only pulled to this position 
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by the motor when it has not automatically gone to danger. 
Consequently, when reversed the motor usually runs practi- 
cally unloaded. Fig. 11 shows the interior of a signal 
motor case, which takes the form of a small pillar fixed 
above ground close to the signal post. As in the case of 
the points, the motor drives through spur gearing and a 
worm shaft on to a toothed wheel, A, attached to which 
is a lever, B; E, F and G are fixed centres. The coupling 
magnet corresponds to K in Fig. 7 and its function is an 
exceedingly important one. Assuming that the signal in 
question is number 25, then for the coupling magnet to be 
energised it is necessary for points 36, 13, 23, 12 and 9 to be 
home in one direction or the other; for 36 and 13 levers to be 
normal in the frame; for 23 lever to be pulled ; for 12 and 9 
levers to be normal; and for signal levers 33 and 34 to be 
normal. "Then, and not until then, will the coupling magnet 
(Fig. 11) be energised and the armature H attracted. If, 
therefore, the conditions are not such as permit of the safe 


Fic, 10. —FnicrioN CLUTCH FOR Point Мотов. 


lowering of 25 signal but the signalman is not aware of the 
fact and proceeds to pull the lever the only effect is to crumple 
up the toggle and the signal still remains “on.” The toggle 
then assumes the dotted position shown in (a), Fig. 11. Now, 
the semaphore is held ** on" by gravity, and if it were not for 
the stop J it might be possible for an evilly-disposed person to 
exert downward pressure on the lever K, thus straightening out 
the toggle and pulling the signal “off.” It will be seen, how- 
ever, that the stop J, by assuming a horizontal position when the 
toggle is closed prevents wilful or even accidental interference. 

If the conditions are such that the coupling magnet is ener- 
gised, then the armature H is strongly attracted and the toggle 
arrangement held rigidly. Hence, movement of the motor shifts 
the toggle bodily to the right, depresses the lever K and pulls 
the signal “ off." Immediately the circuit through the coupling 
magnet is broken from any cause whatever, such as the moving 
of some particular lever in the frame, H is released, the toggle 
ш up and the signai goes to danger by gravity. The 
Signalman is then at liberty to replace the signal lever to ita 
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normal position in the frame at his leisure, thus reversing the 
motor and leaving everything ready for the next operation. 
Although these arrangements would probably answer all 
practical purposes, there is still one more safeguard which has 
been added. This consists of a device whereby a train is 
enabled to put a signal to danger automatically on passing it. 
Fig. 12 is a section of the apparatus, m being a reservoir con- 
taining mercury and is covered by a thin steel diaphragm, on 
which is mounted a stud placed immediately under one of the 
running rails. Normally the pin « is in contact with the 
mercury and forms part of the circuit through the signal- 
coupling magnet. On a train passing over it the diaphragm 
is depressed so as to cause mercury to flow out of the upper 


a b 
Fic. 11.—SicNaL Moror wiTH COUPLING. 


end of the tube 6 into the annular space around it. When 
the pressure is taken off the diaphragm, if only for an 
instant, the level of the mercury in b drops below the point 
of the pin a, and the circuit is broken, opening the coupling 
magnet and throwing the signal to danger. The mercury 
regains its normal level through the holes h and k’, which 
are, however, too small to allow it to do so quickly enough to 
prevent the circuit being broken. 

In some cases there are two or more semaphores on one 
signal post, but matters have been arranged so that only one 
motor is necessary to work any one of them, as shown in 
Fig. 2. This is effected by means of the coupling magnets, 


Fic. 12. - SECTION ОЕ Siemens’ Mercury RAIL CONTACT BRBAKER. 


which, as has been explained, are only energised when the con- 
ditions are correct. It is obvious that any number of toggle 
devices can be actuated in parallel by the same motor, but 
unless the coupling magnets are energised they will simply 
crumple up and have no effect on the semaphores. 

Power for working the motors is derived from three 
distinct sources: one is the generating station which sup- 
plies the Derby works, the second is a storage battery in the 
stores, and tho third a battery of accumulators in the loco- 
motive shops. The control circuits are supplied by dupli- 
cate batteries of “ N.S.” cells, containing 16 each, and having 
a capacity of 10 amperes for 10 hours. These batteries are 
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used on alternate days, the normal current taken from them 
being 3 amperes all day long. All conductors, whether power 
or control are of 15 S. W. (i., and are grouped together, 
forming lead-covered multicore cables, there being various 
numbers from 4 to 27 conductors in cach cable. All are 
paper insulated and were made by Messrs. Siemens. They 
are drawn into cast iron pipes laid 30 in. below the surface. 
A very complete system of labelling has been adopted, so that 
it is possible to trace out a conductor without the slightest 
difficulty. 

We learn that a box on a similar system, but with a 
differently designed frame, is being installed on the Great 
Westorn Railway at Didcot Junction, and that it will take the 
place of two existing boxes. | 

We cannot conclude this article without expressing our 
indebtedness to Mr. J. Sayers, of the Midland Railway, who 
afforded us every facility for inspecting the installation, The 
entire work has been carried out by the company’s staff under 
the immediate direction of Mr. Sayers, the various apparatus 
having been supplied by Messrs. Siemens Bros, & Co. to which 
firm also belongs the patent rights in connection with the 
system. The design of the frame, motors, &., is entirely due 
to Mr. Ferreira, Messrs. Siemens' able signalling expert. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Absorption of Radium Emanation by Liquids.—R. Hoffman has 
discovered a method of estimating the amount of radium 
emanation contained in a liquid, based upon Traubenberg’s 
observation that the amount of emanation absorbed depends, 
as in the case of any gas, upon the temperature and the nature 
of the liquid. He proceeds by shaking up the liquid twice in 
succession with air free from emanation. In both cases he 
measures the amount of radio-activity acquired by the air. If 
Henry's constant is the same in both cases, tho two values, 


together with the volumes of liquid and gas, furnish sufficient: 


data for determining the constant—i.e., the ratio of the 
densities of emanation in the liquid and in air. Не finds the 
ratio to be 0:23 in water at 20 deg. Some liquids like toluol, 
absorb the emanation greedily, especially at low temperatures. 
The constant was found to be 66:69 at — 79 deg., and 11:76 
for 20deg. This indicates a ready means of concentrating the 


emanation. 
[R. Hormann, Physikalische Zeitschrift, June 1, 1905.] 


Electrolytic Manufacture of Fine ]ires. —H. Abraham has 
succeeded in preparing very fine and uniform wires by the 
partial decomposition of a wire in an electrolytic tank. The 
diameter of the wire is controlled by measuring its resistance, 
and for this purpose it is attached to metallic rods at both ends. 
It hangs in the liquid, which does not touch the rods. The 
solution must be very dilute, and the action slow. The resis- 
tance is concentrated in the immediate neighbourhood of the 
wire. The author uses distilled water containing a few 
thousandths of its weight of copper sulphate for copper wires, 
or silver nitrate for silver wires. The current employed is 
about 10 milliamperes per square centimetre of surface of the 
wire. It must be reduced as the wire becomes thinner. This 
current intensity allows time for the products of electrolysis to 
diffuse through the electrolyte. ‘The resistance then keeps 
highest at the thinnest portions of the wire, and thus regulates 
the process of solution. The breaking stre:s of the wire is 


inversely proportional] to its resistance. 
(H. Annanau, Comptes Rendus, May 29, 1905.) 


Hall Effect at High Temperatures.—H. R. von Traubenberg 
has determined the Hall effect in bismuth at temperatures 
ranging from 15deg. to the melting point at 270 deg. He 
employed Des Coudres’ method with an alternating current, 
and found it answer well. He found a negative temperature 
coefficient all through, the effect diminishing rapidly at first up 
to a temperature of 150 deg., then more slowly up to 260 deg., 
and then more and more rapidly as it approaches the melting 
point. We know, from Drude and Nernst's measurements, 
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that the effect in liquid bismuth is about one-hundredth of its 


value at ordinary temperatures. 
[Н. R. von TRAvBENBERG, Annalen der Physik, No. 7, 1905.] 


Dynamics of the Electron, —H. Poincaré examines the conse- 
quences of our failure to determine the motion of the earth 
with respect to the ether by means of aberration observations. 
Since Michelson has failed to obtain even an effect proportional 
to the square of velocity, it has become probable that we shall 
never succeed in demonstrating absolute motion, since our 
measuring instruments compensate the length to be measured 
by a change of length of their own. Lorentz has shown that 
the equations of the electromagnetic field are not altered by a 
transformation such as this :— 

Га К (rte) yel, vals, M (tee) 
which the author calls the Lorentz transformation. But not 
only E.M.F.s, but all forces, are affected in the same manner 
by absolute motion. The electron itself is compressed in its 
direction of motion, and becomes an ellipsoid, and this fur- 
nishes a complete compensation provided the inertia is altogether 
electromagnetic. The author now proceeds to the conclusion 
that gravitational forceis equally affected, and that it is propa- 
gated with the velocity of Tight He shows that the two sup- 
positions, when taken together, are consistent with astronomical 
observation. Laplace's proof that gravitation is propagated 
with infinite speed only holds good on the supposition that it 
is unaffected by relative motion. The author shows that the 
difference between simple instantaneous attraction and an 
attraction propagated with the velocity of light becomes 10,000 
times smaller than it was in Laplace’s theory, but that it might 


still be discovered by careful observation. 
[H. Porncark, Comptes Rendus, June 5, 1905.) 


Lippmann’s Colour Photography.—G. Lippmann describes a 
method of retaining the colours in his photographs even when 
they are dry. He uses plates of bichromated gelatine placed 
with the film side against a mercury mirror. The plates are 
exposed until the image appears in brown. They are then 
washed in water. The bichromate is washed out, and the 
colours appear at the sume time. The structure of the gelatine 
has evidently been altered in the same manner as in the silver 
bromide plates. When the plates dry up the colours dis- 
appear, but they reappear on slight moistening. The author 
next endeavoured to make them permanent. For this pur- 
pose he washed them, after drying, in potassium iodide, 
and found that the colours were feebly visible after drying. 
He then immersed them in a 20 per cent. solution of silver 
nitrate. The colours then became very brilliant, and remained 
so after drying. The plates still remain transparent, so that 
the silver iodide is deposited in a state of solid solution. 
Viewed with transmitted light, the colours are also brilliant, 
but complementary. It remains to make the process more 
sensitive in order to be able to reproduce copies as in ordinary 
photography. 

[G. Lippmann, Comptes Rendus, June 5, 1905.] 


Spark Length of Wimshurst Machine. —B. J. Palmer has studied 
the various ways in which the discharge from a Wimshurst machine 
may be forced, and the spark length increased. This may be 
done by drawing a small spark from the negative terminal, or 
holding a rod of insulating material near the positive terminal, 
by working another machine close by, or, lastly, by suddenly 
altering the shape of the terminal, or changing its size. The 
explanation may be sought in the surge or wave produced by 
any of these devices. In changing the size of the terminal, the 
effect is always greatest when the spark is taken from the larger 
ball and the disturbance carried over to the lesser ; around the 
smaller the electromotive intensity is greatest, and this is greatly 
increased by the sudden change produced by the wave. Fora 
ball of a given size there is a given electromotive intensity at 
which a brush is formed, and therefore a brushdischarge is easiest 
formed on the smaller terminal ; this by producing dissociated 
ions puts the gas in a condition in which it is electrically weaker, 
and if the distance is not too great a spark passes, otherwise 


only a brush is formed. | 
(B. J. Pamer, Proceedings of the Cambridge Philoscphical Society, 
May 24, 1905.] 
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ELECTRIC SIGNALLING FOR RAILWAYS. 


The subject of automatic signalling for railways has occupied 
à prominent position in the minds of railway men for a very 
long time. Invention in connection with other branches of 
railway working has advanced at an exceedingly rapid rate 
since the days of Stephenson’s historic “ Rocket,” but, curiously 
enough, the actual methods of signalling have marked time. 
It is true that hand signalling by means of flags is no longer 
in use for ordinary traffic, but, nevertheless, the principle of 
employing the human element to perform work which can 
be performed more efficiently by machinery is still in vogue. 
On a careful consideration of the matter, however, this 
apparent reluctance to adopt labour- and thought-saving 
methods is not as unreasonable as might appear at first sight. 
Probably no railways in the world are so immune from 
accident as those of the United Kingdom, and it must be 
confessed that manual signalling has answered the purpose 
exceedingly well for a very great length of time. In con- 
junction with the electric telegraph, it forms a system well- 
nigh perfect, and the fact is obvious that any automatic system 
which displaces it must possess features of exceptional merit. 
Again, there is the delicate question of expenditure, and in 
these “hard times” it is not to be wondered at that directors 
should hesitate before spending large sums of moncy on some- 
thing more or less in the nature of an experiment, when the 
existing methods are satisfactory enough, for them at any rate. 
Yet they do not forget that one serious accident may cost them 
a sum which would easily cover the outlay necessary for 
installing an experimental system, and consequently most 
railways are now alive to the fact that a change is desirable. 

From the signalman’s point of view alone the change will be 
welcomed, as even the most pronounced sceptic would admit if 
he had to pull off a distant signal or shift heavy points perhaps 
some hundreds of times in a day. And this is where one of 
the chief dangers of manual signalling comes in. With bells 
ringing every few minutes and the thousand-and-one disturbances 
which are inseparable from a signal cabin, it is small wonder if 
the inmate’s mind becomes fatigued towards the end of the day ; 
but when bodily fatigue is added, then the danger of a mistake 
becomes tenfold. Hence it is of the utmost importance that 
the human element should be eliminated to the greatest possible 
extent, and so long as the signalman carries out his instruc- 
tions to the letter, there is small danger of anything going 
wrong with the present system of locking and interlocking 
in modern manual signalling. But something more than 
this is desirable—viz., that there must be no chance what- 
ever of a signalman doing wrong even by intention, and an 
electric system is probably the only one which will provide for 
this. In designing such a system, the fundamental principle to 
observe is that there must be a means of locking the levers 
electrically as well as mechanically, and any failure of the cur- 
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rent which effects this locking should instantly lock all the 
levers. This is another way of stating the proposition that the 
system must be a “ normal danger” one, and since the current 
must always be flowing, its existence proves an excellent test 
of the control circuit. 

With manual systems, the levers are so interlocked me- 
chanically that signal levers are only free when the levers 
controlling the points and conflicting signals are properly set, 
but in electric signalling the points themselves are arranged so 
that the signal lever cannot be pulled unless the points are 
“home,” even though the power lever itself has been pulled. 
This is a most important matter, since any number of things 
might go wrong between the lever and the points without the 
signalman being a whit the wiser. There is no necessary con- 
nection between the position of a lever in the frame and the 
point tongues they are supposed to actuate. It depends 
entirely upon the mechanical rodding and angles, &c., in 
between being in good order. Not only, however, should a 
single pair of points control the signal lever, but it should not be 
possible to pull the latter until all the points in that particular 
road are home, and home in the proper direction. The signifi- 
cance of having visual indication as to the condition of points is 
apparent. In many systems it is necessary to complete any 
entire operation before the reverse process can be commenced. 
For instance, in setting points, if for any reason, such as a 
mental aberration, a signalman finds he has moved points which 
are not required, he has to wait until they are quite home 
against the stock rail before he can bring them back to their 
original position. This is, of course, a disadvantage, since loss 
of time is involved. Moreover, it frequently happens that there 
is some obstruction between the point tongue and the stock 
rail, which prevents the former assuming its final and proper 
position. Now, if it is possible to reverse the direction of the 
tongues before they have reached the limit of their travel all 
these objections disappear. At the same time it is essential 
that, on reversal being completed, or even while it is going on, 
the usual conditions of safe locking shall be maintained. While 
these conditions should be invariable it is also imperative, for 
adjustment purposes, that the relation of the point tongues to 
the stock rail as regards position, limit of travel, pressure against 
stock rail and accuracy of detection should be capable of varia- 
tion. With ordinary hand-worked points the effect of an engine 
running through is mostly disastrous to the rodding, and no 
indication of anything being wrong is given in the signal cabin. 
On the other hand, with electric working it is not only possi- 
ble to arrange matters so that no harm results from running 
through points, but it is also comparatively easy for instan 
taneous indication of such an event to be given to the signal- 
man, and for the signals controlling that road to be put 
to the “on” position and their levers locked. Regarding 
signals, it is, of course, highly desirable that malicious or 
accidental pulling off should not be possible, and if either 
points or signals are tampered with instant indication should 
be given to thesignalman. Interlocking of signal levers is very 
important and is already effected in an efficient manner in 
existing manual systems, but something more than this is re- 
quired, since accidents have frequently occurred through wires 
being pulled on the permanent way. Here, again, electricity 
may be employed in such a manner that the locking circuit of 
any signal may be completed through contacts on the arms of 
any conflicting signal, thus rendering impossible the lowering 
of the latter. Further, the locking circuit may, if necessary, be 
completed through the block instrument, so that the signal can 
only be pulled off when the *'line clear" indication is given 
for that section. Differences of opinion exist as to whether 
signals should be thrown to danger automatically by passing 
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trains; but provided a really reliable apparatus for the purpose 
can be found, it seems a most excellent plan. 
Naturally, there are several systems in existence, for which 


all these advantages are claimed, and many of them vary only 


in slight details. It must confessed, however, that those which 
employ only one form of energy, such as electricity, are to be 
preferred to the so-called electro-pneumatic systems, if only for 
the reason that all needless complications or indirect methods of 
working should be avoided if possible. The system installed 
at Derby is sufficiently intricate, but the further addition to 
it of compressed air plant and tubes would be enough to 
deter even the most ardent advocate of automatic signalling. 
That it enables all troublesome permanent-way rodding and 
signal wires to Le abolished, and lightens the signalman's task, 
making it possible for one man to control a much larger range 
of signals, is evident ; but it gives promise of something far 
more important. Convenience and economy are insignificant 
compared with human life, and when electric signalling proves 
that it is capable of reducing tho risk of the frightful disasters 
which are feared by railway companies and public alike, then 
it will have adduced sufficient justification for immediate and 
universal adoption. 


REVIEWS. 


(Copies of the under mentioned works can be had from The Electrician Office, post 
fre», on receipt of published price. Add 5 per cent. forabroad or for foreign book. 
— 


sactions of the American Electrochemical Society. Vol. 
(Philadelphia: The Society.) 12s. ; 
The sixth volume of the Transactions of the American Elec- 
trochemical Society, just published—although the volume was 
due last year—is of special interest, because the Papers read 
before the Fifth International Congress on Electro chemistry 
are included in its pages. The volume is, as usual, of great 
interest, dealing as it does with nearly all branches of electro- 
chemistry. Although there are 17 Papers, organic chemistry 
is conspicuous by its absence. This, perhaps, is nothing to be 
surprised at, because even in pure chemistry the Americans 
have never paid much attention to the organic work. We 
rather regret that they should ignore it foin the electro- 
chemical side, because we are of the opinion that in the future 
great and important developments will be made in the manufac- 
ture of organic substances by the aid of electrical phenomena. 
In the short space at our disposal it is not possible to notice 
all the Papers individually, but we will just take a few at 
random. As is well known, Mr. Betts has during the last few 
years developed a process for the electrolytic refining of lead, 
in which he uses a solution of lead silico fluoride, to which is 
added a small quantity of gelatine. We understand that over 

20 tons of refined lead are manufactured daily in Canada by 

this process. Mr. Betts, in conjunction with E. F. Kern, now 

desciibes a lead coulombmeter. This instrument appears to be 
much more accurate than the copper apparatus, and we venture 
to predict will be largely used in the future. ‘‘The Present 

Status of the Edison Storage Battery " is discussed by Dr. 

Kennelly and Mr. Whiting, * The Aluminium Rectifier " by 

Prof. Bancroft, ** Aluminothermics is described by Dr. Gold- 

schmidt, and one of the most important and suggestive rial ee 

is by Prof. Lorenz—“ On the Electrolysis of Fused Salts.” 

Anyone who has had occasion to attempt the е ори of 

fused salts must have met with many difficulties. Prof. Lorenz 

explains the reasons why the difficulties occur and in some 
cases the way to avoid them. Among other Papers we notice 

“The Electrometallurgy of Iron and Steel,” by Mr. Heroult, 

“Electrolytic Conduction,” by J. W. Richards, and “ Electro- 

lysis and Catalysis,” by Prof. Ostwald, which we read and 

wondered what it was all about and what it led up to. 

A Handbook of Chemical Engineering. By Grorcz E. Davis. 
2 vols. 2nd edition. (Manchester: Davis Bros.) 1904. £2. 2s. 
for the two vols. 

Two portly volumes with this title have been issued, and 

i been received with sufficient favour to warrant a second 

edition. 
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The scheme of the book is somewhat ambitious, for it is 
designed to cover the whole range of chemical engineering. The 
intention is to treat of apparatus, materials and processes such as 
are necessarily employed in all kinds of factories where chemical 
operations are conducted. In pursuance of this plan a large quan- 
tity of fine confused reading has been provided on subjects ranging 
from comminution to refrigeration. Inevitably the result is a 
little scrappy and not unnaturally a good deal of the matter and 
illustrations forcibly recalls the contents of makers’ catalogues. 
Some exception would probably be taken by any specialist 
who examined that section in the book dealing with his 
chosen subject, and it would be surprising if critics of this 
class could not find failings. For all that, and with all 
reasonable deductions, the book is a useful conglomeration. 
It contains a mass of matter, some of much utility, in a con- 
venient and accessible form. 


Chemical Statics and Dynamics. By J. W. MxLLOoR, D. Sc. (Vol. III. 
of the Text-books of Physical Chemistry). (London: Longmans, 


Green & Co., 1904.) 7s. 6d. 

Mathematical chemists will revel in this book, which is 
mathematical throughout. No better writer could have been 
found for this the third volume of the series of Text-books of 
Physical Chemistry, than the author of the work on Higher 
Mathematics for Students of Chemistry and Physics, which book 
might very well be studied in conjunction with the present work. 

The introduction is comparatively simple and deals with the 
mathematical conceptions of velocities, result of change and so 
on. The first portion is historical and the beginner may receive 
the erroneous impression that the book will take him through the 
mathematical problems by easy gradations, but it will be found 
that even the introduction can hardly be read in an armchair. 
The author describes the cause of chemical action as being a 
particular case of Lord Kelvin’s principle of the degradation 
of energy. “The cause of chemical action is the universal 
tendency of chemical energy at different intensities to attain 
the same degree of intensity.” 

Chapter II. deals with Homogeneous Chemical Reactions 
under the sub-title “ When does a Chemical Reaction End,” 
and the interesting question occurs as to why the reactions are 
not momentary, and what regulates the speed in such a way 
that only a certain fraction of the total number of molecules 
react in giventime. Although certain answers are given none 
of them give an entirely satisfactory solution of the problem. 

The author gives a large amount of space to velocity equa- 
tions ; some will think too much space. But there are many 
who will be prepared to thank Dr. Mellor for giving so many 
different types and such a full set of solutions. The tendency 
in the book is to give almost every possible example, instead 
of summarising and giving a general view of the phenomena. 
Now, this mode of treating the subject is extremely useful to 
those who are convereant with the subject and desire the fullest 
references ; but we are afraid it will detract from the general 
usefulness of the work. A student has so much to study that, 
at any rate, when he commences the subject he requires it put 
in an easily get-at-able form. 

The last chapter deals with explosions. The first section 
treats of the ignition or kindling temperature, other sections 
deal with “rate of propagation of flame through a gaseous 
mixture," the theoretical rate of explosions in gaseous mix- 
turer, &c. On page 486 two very interesting diagrams of 
photographs of a mixture of cyanogen and oxygen when 
ignited by an electric spark are given. This chapter altogether 
is exceedingly interesting, and a great deal of the work upon 
the subject has been carried out in this country. The book is 
well got up and the illustrations well drawn and to the point. 

As a practical example of applied mathematics the work 
takes a very high rank. Tbe only drawback is that the 
mathematician does not, as a rule, understand much chemistry 
and the chemists who would use the book, generally speaking, 
would desire more detail as to how the experimental results 
were arrived at. 


Experimental Researches on the Flow of Steam through Nozzles 


and Orifices. By А. Rarrav. (London: Archibald Constable & 
Co.) 4s. 6d. 


This is a very useful book of some 74 pages. The point of 
view from which the subject is treated is essentially that of the 


designer. The author makes no attempt to teach thermo- 
dynamics, but assuming some knowledge of the subject on the 
part of the reader, goes straight to the problem and gives the 
results of his own experimental researches. The usual thermo. 
dynamic formule for the adiabatic flow of steam are simplified 
by making certain assumptions, the reasonableness of which is 
apparent from the entropy temperature diagram which the 
author uses. There are four plates and an Appendix giving 
the bibliography of the subject. 

Causeries sur le Radium et les Nouvelles Radiations. 
GEonaES CLAUDE. (Paris: Vve. Ch. Dunod.) 1904. fr.3. 
L’Electricité à la portée de tout le monde. Par Gronces Cravne. 

5th edition. (Paris: Vve. Ch. Dunod.) 1905. fr.7.50. 

It is not an easy matter to write a scientific or techuical 
book for the layman or for those persons whose training in 
these matters is not of a very high order, but the author of 
*T'électrieité А la portée de tout le monde” is to be con- 
gratulated on the success which has attended his efforts. 

In addition to the matter which appeared in the earlier 
editions, the 5th edition contains three chapters on radium 
and Röntgen rays, high-frequency phenomena and wireless 
telegraphy. These chapters are also published in a separate 
volume, with the addition of some introductory and explana- 
tory matter designed to facilitate the use of the book for the 
general public, The latter must, of course, have its interest 
stimulated by a suitable display of adjectives like stupéfant, 
incomparable, &c. But, besides informing his readers that 4 
milligramme of projected electrons has the destructive energy 
of 40 express trains, the author gives a great mass of abstruse 
material in an elegant and attractive form, and the general 
accuracy and lucidity of the information will tend to enlarge 
the circle of friends and acquaintances of electrical research. 


Par 


THE MARYLEBONE BOROUGH COUNCIL’S ELEC- 
TRICITY WORKS. 


The Marylebone Borongh Council is making good progress 
with the erection of its generating station, and also with the 


re-modelling of its distributing system necessitated by the 


change from 100 to 240 volts. In fact, it is expected that on 
July 1st some of the consumers will be supplied from the new 
station, It will be a few months, however, before the erection 
and equipment of the works are sufficiently far advanced to take 
over the whole of the supply (which is now being continued 
as a temporary arrangement by the Metropolitan Electric 
Supply Co.); but very rapid headway has been made, since 
the foundations were only laid last autumn. 

A large site has been chosen near the St. John's Wool 
boundary of the Marylebone Borough area, and long before 
this is covered the Council will have the finest works of any 
London local authority. The building which is going up will 
in the first instance contain plant to a capacity of 10,000 kw. 
The first four generating sets are already in position ; they are 
each of 500 kw. capacity, and each consists of two generators 
driven by a steam turbine. These sets, as well as the eight 
single 1,000 kw. sets which will be added, are of Messrs. 
C. and H. Parsons & Co.’s manufacture. They are two-pole 
machines, and each of the dynamos has two commutators. As 
a further safeguard against sparking troubles, a compensating 
winding is used. There is a condenser, with a “vacuum 
augmentor " for every two 500 kw. turbines, and each of the 
1,000 kw. sets will have its own condenser. The system 5 
a direct three-wire continuous-current one at 2x 210 volts. 

Considerable interest attaches to the boiler house owing to 
the use of thermal storage on the Halpin system which hss 
been tried with such success at the Wood-lane works. The 
boilers are of Messrs. Babcock & Wilcox’s make, being among 
the largest the firm has erected in electricity works. Their 
heating surface is 6,180 sq. ft. They are fitted with cham- 
grate stokers and superheaters, and the tanks for the storage 
of feed water at boiler temperature are placed above them, the 
arrangement resembling that already described in our columns 
in relation to the Wood-lane works. Induced draught is used. 
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A large cooling tower has been erected, and the make-up feed 
water will be obtained from an artesian well. Green econo- 
misers have been put in, and the feed will be pumped through 
these straight from the hot well, no feed-water heaters being 
employed. All the auxiliaries are electrically driven. The 
station will be divided into two independent halves, and each 
half has its own chimney. 

The switchboard is being erected by Messrs. Elliott Bros. 
and is placed on a gallery, occupying the width of the engine 
room. А second switchboard gallery will be placed at the other 
end when the works are completed. There are four sets of 
"bus bars on the switchboard. 

The change-over of the distributing network from 100 to 
240 volts is proceeding as rapidly as the circumstances will 
permit, but it is a large undertaking. About 6,000 consumers 
have to be dealt with, and the Borough Council has to replace 
the lamps and fittings—and in some cases also the wiring—to 
suit the new pressure. This work is being let to wiring con- 
tractors, preference being, as a rule, given to the wiring con- 
tractor who put in the original work. In some cases the 
change is by no means simple ; for instance, there are several 
doctors and dentists, especially in and about Harley-street, 
and the amount of electrically-worked apparatus used by them 
is considerable. Remodelling the consumers’ premises alone 
will probably cost some £30,000, and when the new mains are 
taken into account the cost may amount to £100,000. In any 
case, however, a great deal of work would have had to he done 
on the distribution system, as hitherto house-transformers havo 
largely been used with 1,000-volts primary pressure. Of course, 
the old cable is being made use of as far as possible, but pro- 
bably there is hardly a large street in the district which has 
not had to be opened for new mains. The feeders are of 
1 sq. in. section, and the distributors of various sizes. Single 
cable is employed for the feeders, and triple concentric for the 
distributors, all the new work being with lead-covered and 
iron-armoured cable placed directly in the ground. The St. 
Helens Cable Co. are the contractors for supplying and laying 
the new mains. А feature of the system is the pillar boxes 
which will serve as network boxes in place of the usual under- 
ground arrangement. 

In the case of about 1,700 consumers who were connected to 
the Metropolitan Electrie Supply Co.'s mains before 1896, con- 
sent has to be obtained from theconsumer to change of pressure. 
Forty consumers have refused this consent, and in their case 
the Borough Council is appealing to the Board of Trade to 
arbitrate on the question. 

The whole work is proceeding under the superintendence of 
Mr. Arthur Wright, the consulting engineer, and Mr. F. A. 
Wilkinson, the borough electrical engineer, to whose courtesy 
we are indebted for the opportunity afforded us of visiting the 
works. 


_ €———————————ÓÀ 


THE SPONTANEOUS ACTION OF RADIO-ACTIYVE 
BODIES ON GELATIN MEDIA. 


The following is an abstract of an interesting communication 
made to Nature by Mr. J. Butler Burke, of the Cavendish 
Laboratory, Cambridge :— 


In the course of some experiments on the formation of unstable mole- 
cular aggregates, notably in phosphorescent bodies, I was led to try 
whether such dynamically unstable groupings could be produced by the 
action of radium upon oertain organic substances. It will ecarcely be 
nece to enter here into an aocount of the many speculative experi- 
ments which I have at one time or another tried, but it will suffice if I 
describe, as briefly as possible, the experiment whicb, amongst others, has 
led to a very curious result, and that is the effect of radium chloride and 
radium bromide upon gelatin media, such as those generally used for 
bacterial eultures. 

An extract of meat of 11b. of beef to 1 litre of water, together with 
1 per cent. of Witter peptone, 1 per cent. of sodium chloride, and 10 
per cent. of gold-labelled gelatin, was slowly heated in the usual way, 
sterilised, and then cooled. The gelatin culture medium thus pre- 
pared, and commonly known as bouillon, is acted upon by radium salts 
and some other slightly radio-active bodies in a most remarkable manner. 
In one experiment the salt was placed in & small hermetically-sealed 
tube, one end of which was drawn out to & fine point, so that it could be 
easily broken. This was inserted in a test-tube containing the gelatin 
medium. The latter was stopped up with cotton wool in the usual way 
with such experiments, and then sterilised at a temperature of about 


130° С. under pressure for about 30 minutes. Controls without radium 
were also at various times thus similarly sterilised. When the gelatin 
had stood for some time and become settled, the fine end of the tube con- 
taining tbe radium salt was broken, from outside, without opening the 
test · tube, by means of a wire hook in a side tube. The salt, which in 
this particular experiment consisted of 24 milligrammes of radium 
bromide, was thus allowed to drop upon the surface of the gelatin. 

After 24 hours or so in the case of the bromide. and about three or four 
days in that of the chloride, a peculiar culture-like growth appeared on 
the surface, and gradually made its way downwards, until after a fort- 
night, in some cases, it had grown fully a centimetre beneath the surface. 
If the medium was sterilised several times before the radium was dropped 
on it, so that its colour was altered, probably by the inversion of the 
sugar, the growth was greatly retarded, and was confined chiefly to the 
surface. It was found that plane polarised light, when transmitted 
through the tube at right angles to its axis, was rotated left-handedly in 
that part of the gelatin containing the growth, and in that part alone. 

The controls showed no contamination whatever and no rotation. The 
test tubes were opened and microscopic slides examined under a twelfth 
power. Objects were observed which at first sight seemed to be microbes, 
but as they did not give sub-cultures when inoculated in fresh média 
they could scarcely be bacteria. The progress of any of the sub-cultures 
after a month was extremely small, and oertainly too small for a 
bacterial growth. It was not at all obvious how bacteria could have 
remained in one set of tubes and not in the other, unless the radium salt 
itself acted as a shield, so to speak, for any spores which may original] 
have become mixed with the salt, perhaps during its manufacture, an 
when embedded in it could resist even the severe process of sterilisation 
to which it was submitted. On heating the oulture and re-sterilising the 
medium, the bacterial-like forms completely disappeared ; but only tem- 
porarily, for after some days they were again visible when examined in 
a microscopio slide. Nay, more, they disappeared in the slides when 
these were exposed to diffused daylight for some hours, but re-appeared 
again after a few days when kept in the dark. Thus it seems quite con- 
clusive that whatever they may be, their presence is at any rate due to 
the spontaneous action of the radium salt upon the culture medium, and 
not alone to the influence of anything which previously existed therein. 
When washed they are found to be soluble in warm water, and however 
much they may resemble microbes, they cannot for this reason be iden- 
tified with them, as also for the fact that they do not give sub-cultures as 
bacteria should. 

Prof. Sims Woodhead has very kindly opened some of the test-tubes 
and examined them from the bacteriological | point of view. His observa- 
tions fully confirm my own. He assures me that they are not bacteria, 
and suggests that they might possibly be crystals. They are, at any rate, 
not contaminations. I have tried to identi Loo with many crystalline 
bodies, and the nearest approximation to this form appears to be that 
of the crystals of calcium carbonate, but these are many times larger, 
and, in fact, of a different order of magnitude altogether, being visible 
under comparatively low powers; and are, moreover, insoluble in water. 
A careful and prolonged examination of their structure, behaviour, and 
development leaves little doubt in my mind tbat they are highly organised 
bodies, although not bacteria. Unfortunately, the quantity is so very 
minute that a chemical analysis of their composition is extremely difficult. 
The amount of salt in the first instance is so small, and the number of 
aggregates, or whatever they may be, thus produced perhaps still smaller. 

Photographs, together with the numerous results of eye observations. 
indicate that a continuous growth and development take place, followed 
by segregation. The stoppage of growth at a particular stage of develop- 
ment is a clear indication of a continuous adjustment of internal to 
external relations, and thus suggests vitality. They are clearly some- 
thing more than mere aggregates in so far as they are not merely capable 
iA growth, bat also of sub-division, possibly of reproduction, and certainly 
of decay. 


I have ventured, for convenience, in order to distinguish them from 
either orystals or microbes to give them a new name, Radiobes, which 
might, on the whole, be more appropriate as indicating their resemblance 
to microbes, as well as their distinct nature and origin. Some slightly 
radio-active bodies appear also to produce these effects after many weeks. 
A more detailed account of these experiments will be published shortly. 
This note merely contains some of the principal points so far observed. 


TESTS OF THE TANTALUM LAMP. 


BY DR. LOUIS BELL AND PROF. W. L. PUFFER. 


Shortly after the first announcement of the new lamp, one of us 
was fortunate enough to receive, through the courtesy of Mr. E. D. 
Adams, 10 110-volt 25-hefner tantalum lamps, which it has seemed 
wise to subject to rather searching tests, not yet completed, but suffi- 
ciently advanced enough to permit a preliminary report. These tests 
included, first, photometric determinations of all the lamps, trial of 
the light distribution and finally a decay test to determine the varia- 
tion ot candle-power and efficiency with life. The work was done in 
the Lowell Laboratory of the Massachusetts Institute of Technology. 
All the photometric work was done in the photometer room of the 
laboratory, which is fitted up with a 200-in. photometer bar with 
rotary socket fitted for operation at all angles, delicate and recently- 
calibrated Weston instruments, checked from time to time against 
standard cells, and with very complete and convenient apparatus for 
осше constant voltage upon the circuits. All tests were by the 
method of substitution, the lamps being on the same circuit furnished 
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by a special motor-generator, and the required voltage difference, if 
апу, was shown by throwing the voltmeter into differential connection. 

The standard of light employed was a certain standard incan- 
descent lamp from the Institute equipment which for the purposes 
of this test was recalibrated by comparison with the following stan- 
dards of reference: First, two standard lamps certified by the Lamp 
Testing Bureau and available through the courtesy of the Edison 
Illuminating Co., of Boston; second, a recent standard of the 
Lamp Testing Bureau kindly lent us by Prof. Kennelly; third, a 
General Electric standard of the Harrison Lamp Works, from the 
same source; and fourth, an Institute standard freshly evaluated 
by comparison with three Hefner lamps from the Reichsanstalt. 
The mean of these comparisons was taken as the working value of 
our standard lamp No. II, which in such terms gave 16:85 c.p. at 
109:4 volts in its marked azimuth. Of the tantalum lamps avail- 
able six were in clear globes and four in frosted globes. They corre- 
sponded in dimensions and general arrangement with the original 
published description of these lamps. Under the microscope the 
wire looked uniform and homogeneous and fairly smooth for so fine 
a wire. The steel wire spiders held the loops rather loosely. 

We found the lamps to give a substantially circular distribution in 
the horizontal plane, the readings in rotation and in various azimuths 
not varying appreciably. The vertical distribution of these clear 
lamps does not vary materially from that in the frosted lamps tested 
by Prof. Kennelly, and is shown in Fig. 1. It could be materially 
improved by shortening the arms of the upper spider, or by making 
similar obvious changes in the arrangement of the filament. Inthe 
photometer the six clear lamps gave an average of 22:20 c.p. at an 
average of 1:85 watts per candle. The watts per lamp varied in the 
several lamps from 38°61 to 41:91. The four frosted lamps gave an 
average of 19°08 с.р. at a mean of 2:1 watts per candle, consuming 


1С. l.— VERTICAL DISTRIBUTION Or Luminous INIENSITY, 


from 40:04 to 40°48 watts per lamp. From 10 similar frosted lamps 
Prof. Kennelly found a mean candle-power of 19:20 at 2:1 watts 
per candle-power, a figure that checks our own with singular 
precision. From the six clear globe lamps we chose the two 


which most nearly represented the mean of the six in watts, candle. 


power and efficiency for a decay test. A three-light cluster was set 
up, and in it were placed the tantalum lamps E and F with a fresh 
16 c.p. 110.volt Edison lamp taken at random from a stock lot 
reputed to be 3:6 watts per candle. "The cluster was then wired to 
the laboratory bus-bars of 115 volts, a small non-inductive resist. 
ance being inserted to give just 110 volts at the lamps. A recording 
voltmeter, frequently checked by measurement with Weston instru- 
ments, enabled continuous track to be kept of the voltage. It 
averaged oxtremely close to 110 volts, swinging from time to time 
quite impartially a couple of volts above or below this mean. The 
conditions in our opinion represented accurately those on a good 
commercial circuit held upon the average fully up to its rated voltage. 
The 'bus-bars were normally on direct current, but for & few after- 
noons, of which only a partial record was to be kept, they were 
thrown upon a 60-cycle alternating machine. 

After a few hours of burning the nearly horizontal tantalum fila- 
ments began to sag perceptibly, and becaine quite loose for a time, 


apparently owing to the complete annealing of the wire. The 
stretching reached a maximum after about 100 hours. After a few 


hours’ burning, too, the filament began to show bright spots, and 
later took on a somewhat lumpy appearance. After two or three 
hundred hours the sag in the filaments began to come up, and eventu- 
ally the filaments were tightly drawn, making sharp angles at the 
supports save in some occasional loops. This drawing up seems to 
be connected with increasing lumpiness of the wire, which continued 
until at the end of the test it was very striking—exactly as shown 
in the magnified bit of filament pictured in the original annount e- 


ment of the lamp (The Electrician, Vol. LIV., p. 589). In general 
our tests fully confirm the statements there made about the lamp. 

The decay test was carried on with few interruptions, the lamps 
being removed for test about every 100 hours. After about 600 
hours the filaments seemed to be drawing quite tight and we were 
in daily expectation of a break. Nothing happened, however, and 
the lamps burned steadily on, losing candle-power rather slowly. 
They went for a little over 850 hours before falling to 80 per cent. 
of the initial candle-power, a point of decay reached by the carbon 
lamp only a few hours later. From this point the decay seemed rather 
more gradual, and at 1,117 hours all the lamps were still intact. At 
1,190 hours they were still burning brightly, but a close examina. 
tion showed that the filament of one lamp had given way and had 
automatically welded itself together again within about 2mm. of 
the break. The break had occurred close to the spider, and the 
falling end had caught against the other side of the loop and had 
made a secure weld, leaving the short end asa hook over the spider 
to keep the new arrangement in position. How long the lamp had 
burned in this way we do not know, but it was put through the 
usual measurements and the test was then called off. 

Fig. 2 shows the result of the decay test with the mean candle- 
power and watts per candle of the two tantalum lamps, plotted with 
which are the same data for the carbon filament lamp tested with 
them, which made a most excellent record. It will be seen that the 
tantalum lamps stood for 800 hours with a mean candle-power of 
20 at about 2:05 watts per candle, thus giving an effective life of 
about 16,000 candle-hours. At 2°15 watts per candle one could 
count on about 19 c.p. average for 1,000 hours, while for about 600 
hours the mean energy consumption was fairly down to 2 watts per 
candle-power. 

It is sufficiently obvious that if these lamps are anywhere nearly 
typical examples of the tantalum lamp, its life efficiency is so great 
as to entitle it to an immediate and important place in the art. At 
any price below $1 per lamp the gain in energy consumption is 80 
great that at ordinary prices of power, say from 6 to 10 cents per 
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Fic. 2.— CANDLE POWER CURVES. 


unit, one could better afford to buy tantalum lamps than to get 
carbon lamps free, to judge from the results of our experiments. We 
are continuing our work particularly with reference to operating the 
lamps on alternating current, some doubts having been expresse! 
as regards their endurance on such circuits. Stroboscopic experi- 
ments which we have tried do not indicate unusual variability of the 
light, the results at 25 cycles being similar to those obtained from 
10 c.p. carbon lamps of similar voltage, and the tantalum lamps 
which we have working on alternating circuits at 60 cycles have not 
yet been going long enough to give a basis of judgment. But cer- 
tainly for a new article the endurance of the lamp as tested is very 
gratifying. We have received also samples of 120-volt lamps whic 
we hope to test later. Meanwhile, this preliminary report will at 
least add soinething to the as yet scanty stock of knowledge regard- 
ing the most interesting innovation of recent years in incandescent 
lighting. 


TEST OF A 400-KW. WESTINGHOUSE-PARSONS 
TURBINE UNIT.* 


Messrs. F. P. Sheldon & Co., of Providence, U.S.A., have re- 
ported on a test which they recently made on a 600-н.р. Westing- 
house- Parsons turbine direct-connected to a 400-kw. Westinghouse 
polyphase generator of the revolving-field type, installed in the 
works of Messrs. Joseph Benn & Sons. 

The object of the tests was specifically to determine the fulfil- 
ment of the builders’ guarantce of the steam consumption at various 
loads and under various conditions, and, incidentally, to observe 
general efficiency of the steam turbine for its intended work. it 


* From the Electrical World of New York. 
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was particularly desired to determine the efficiency of the turbine 
independent of the generator, consequently separate tests were made 
on the steam turbine and the generator. To insure the utmost 
accuracy, brake tests were made on the turbine. The exhaust 
steam from the turbine was condensed in a surface condenser and 
the condensed steam weighed. The results of the eleven official eco- 
nomy tests conducted upon the turbine are shown in the following 
table, which also gives the builders’ guaranteed steam consumption. 
It will be noted that the actual results are considerably better than 
the builders’ guarantee. 

Superheated Steam. 


Lbs. steam per B.H.P. 


Steam at 150lb. pressure and 100°F. superheat, per hour. 
vacuum 28in. 
Fullload. j-load. load. 
Guaranteed water rate in lbs. per k. H. p. per hour 148 155 16:9 
Guaranteed generator efficiency ........... — . . | 945% 939557 91:0% 
Equivalent water rate in lbs. per R. n. . per hour | 18°98 | 14:49 15°38 


12-48 1345 1434 


Lbs, steam used B.H.P. during test ........ 
Ph : 79%. 67% 


Percentage better than guarantee ............ 


u Saturated Steam. _ 


Lbs. steam per B. . v. 


Dry saturated steam at 150lb. pressure, per hour. 
vacuum 28in. »•z⸗⅛wiJñ EE 
Full load. { · load. - load. 
. ашшы б иг. — "ERE a Sn ee] T:. СЕЕ 
Guaranteed water rate in Iba. per k. H. p. per hour | 16:4 | 172 | 187 
Guaranteed generator efficiency ........ TT 94:57 (93:57. 91:077 
Equivalent water rate in lbs. per в.н.р. per hour | 15:5 | 168 |170 
Lbs. steam used рег B. n. p. during test 18:89 | 15-05 | 15:86 
Percentage better than guarantee ............ 1037 1047: 70% 


The tests show the turbine capable of carrying great overloads. 
It will be noted that even an overload of 108 per cent. was carried 
by the turbine with excellent economy. This desirable feature is 
brought about by an automatic secondary governor valve with which 
the turbine is fitted, which valve begins to operate only when the 
load on the turbine has reached about 700 н.р. or about 15 per cent. 
overload. "This feature permits the turbine to operate at ite best 
economy at or near full load, and at the same time it provides ample 
means for sustaining large overloads. The governor of the turbine 
is во constructed that its sensitiveness may be altered within broad 
limits. This turbine unit is intended ultimately to operate in parallel, 
and therefore required a speed regulation at or near 4 per cent. 

À governor test was run with the following results :— 


А Revs. per min. 
Load. Revs. per rain, vatiation. 
Ооа адва 3,620 + 124 
i F 3,541 ＋ 45 
ull: 41255925235 8,496 0 
I 525 3,460 — 86 


Extreme variation, 4 to 14 load, 2:32 per cent, 
Extreme variation, 0 to 14 load, 4:58 per cent. 


Observations on regulation made during the regular load test were 
as follows :— 


Per cent. of varia- 


Revs. per min. 

Load. Revs. per min. | variation. tion normal. 
ЕРЕ 8,559 | + 59 + 1:69 
13. РРР 3,500 0 0 
1b E 8 3,475 —25 -071 
Twice full ...... 3,450 —44 | —1:26 


Extreme variation, 3 to twice load, 2:05 per cent. 
The effect of superheated steam upon turbine economy was very 
marked, and the divergence of the two water lines corresponding 
to the tests with saturated and superheated steam was practically 
uniform. Expressed in approximate terms, the results of these 
tests indicate that the steam consumption is reduced 10 per cent. 
per 100? F. superheat throughout the range of tests. 
Following are the data of the turbo-generator, which was tested 
separately :— 
Revolving Field, Three-phase, Two-pole. 


Excitation, separate ........ ree ew a e ERRARE . 2100 volt 
Rated full-load ca pacit ß æ 6. 400 kw. 
Full- load current per terminal (100 per cent. power factor) 527 amperes. 
Voltage, normal!!!!lũ „ — 440 
Frequency, cyclen: 204. sa s 60 

Speed (revs. рег min.)) 3 8,600 


The measurements included (1) iron loss in armature, (2) resis- 
tance of armature, (3) resistance of field, (4) saturation curve, (5) 
insulátion tests. From these data the following efficiencies were cal. 


culated. As the losses due to bearing friction and windage are 
small, and are not easily segregated from other losses, they were 
neglected :— 


Efficiency. Guaranteed. | Measured. | 
Full-load ...... 945^ 6.62 21° 
{Јова ........ 93:5", | 95-77, 2:27 
ġ-load ........ | 91:077 94:677 | 3:677 
i | 


The above efficiencies take into consideration: (1) The hysteresis 
and eddy-current losses in armature iron, determined by driving the 
generator at full speed, first fully excited and then without excitation. 
The difference in power consumption represents the total iron loss. 
(2) The IR loss in armature coils, determined from measured resis- 
tance of winding. (8) The I*R loss in field coils, determined from volt- 
age drop in windings, checked by separate resistance measurements. 


INDICATORS FOR STEAM AND GAS ENGINES. 


With a continuous increase in the running speed of modern steam 
engines and the advent, of recent years, of high-speed internal-com. 
bustion engines, the difficulties of recording accurately what happens 
inside the working cylinder by means of an indicator have grown 
enormously. It is true that a thermal method of indicating has 
been devised by Prof. H. L. Callendar (see The Electrician, 
Vol. LI I., pp. 767, 822 and 850), but it need hardly be said that 
such a method only gives good results in the hands of an expert. 
The time-honoured indicator still remains supreme for practical 
purposes. Our illustration represents the latest type of indicator of 
the external pressure-spring type made by Messrs. Dobbie McInnes, 
of Glasgow. 

A indicates the spiral drum spring with brass ends, a! and a?, 
The end а! is fixed to the spindle square B, while a? reciprocates 
with the drum. To increase or diminish the tension of this spring, 
the top a! is lifted off the square В and turned to the right or the 
left before being slipped over the square again. C represents the 
drum spindle with milled head on top to prevent the drum from 
rising at high speeds. D is the adjustable cord pulley frame which 
allows the cord to be carried off at any angle. e parallel motion 
is denoted by G. It multiplies the piston travel six times at the 
pencil point, and the ratio between the pencil movement and the 
piston movement is absolutely constant. This motion is light, yet 
strong, and the bearing surfaces have been made of ample dimen- 
sions. The adjustable screw I on the right-hand side of the illustra- 
tion is for regulating the pressure of the pencil on the drum. K isa 
lock nut. L is a vulcanite-covered arm for supporting the swinging 
bracket M. The upper cylinder cap N is flanged above and below 
the centre of the bracket M, holding this in & fixed position both 
when connected to and detached from the indicator. This enables 
the operation of changing the piston springs to be conveniently 
accomplished, the cap N and bracket M being practically in one 
piece. O is the lower cylinder cap to prevent steam escaping up- 
wards. This cap is cast with two sides, P, connecting to a ring, R, 
at the upper end which fits into the under part of the cylinder cap N, 
and is pressed and held tightly on top of the steam cylinder when N 
is screwed down. It is of light weight, can turn to any posi- 
tion, is concentric with the piston rod and is not a moving part. 
This is an improvement lately introduced, in order to obviate the 
necessity of having both an upper and a lower cap to unscrew when 
changing the piston springs. When the top cover is unscrewed, the 
piston cap O, swinging bracket M and parallel motion are released 
en bloc, and can be withdrawn upwards. The piston rod 5 is a steel 
tube. T indicates the spring seat on the piston rod. One end of the 
pressure spring U is fixed to N, the other end pressing against T. 
The steel piston V is provided with a recess for lubricant and the 
accommodation of grit. Being case-hardened the expansion of this 
piston, even at very high temperatures, is infinitesimal, and it is 
claimed that error due to this cause is practically eliminated. X! is 
a small hole for allowing the steam to escape which has found its 
way behind the piston. Y is the!hexagonal coupling nut for con- 
necting the indicator to the cock, while Z represents vulcanite sheath- 
ing for protecting the fingers from the hot working parts. 

For special purposes, of course, the instruments are somewhat 
modified. For ammonia compression machines, for instance, the 
indicators are construeted entirely of iron and steel, brass and 
bronze alloys being avoided, as these are rapidly attacked by 
ammonia. When excessively high pressures have to be dealt with, 
such as occur, notably, in hydraulic work, the indicators are fur- 
nished with exceptionally small pistons. 

A somewhat cheaper instrument is the enclosed pressure-spring 
type, which, however, is also accurate and well made, and is suit- 
able for ordinary marine and land engine purposes. As its name 
implies, the pressure spring is not exposed to the air, and this con- 
stitutes the chief ditference between the latter and the former design. 
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Each type of indicator may be provided with various styles of 
paper drum for taking a series of diagrams in rapid sequence, and 
soon. Amongst these indicators for special purposes there is the 
"Cipollina" continuous double-diagram indicator, which consists 
essentially of two standard indicators tracing on one common drum. 
It is suitable, for instance, for recording simultaneously the pres- 
sures from both ends of an engine cylinder. It has an adjustable 
automatic arrangement which permits diagrams to be taken every 
25, 50, or 100 strokes, or as required. Besides, it indicates the 
exact time occupied by the test. Another interesting instrument is 
the Mathot continuous explosion and pressure recorder for slow- 
speed and high-speed gas and oil engines. The continuous-recording 
drum is slowly rotated at а constant speed and all questions regard. 
ing speed variations, rate of compression, the most advantageous 
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proportions of inlet and exhaust valves and so on can be settled from 
the curves traced. A special type of recorder is made for motor- 
car purposes, and is suitable for indicating engines running at 
1,500 revs. per min. and upwards. 
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CORRESPONDENCE. 


CABLE LAYING. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In case you can spare the space for a reply to the 
letter of Mr. Perry’s in your issue of the 2nd inst., we take 
the liberty of submitting the following information, in response 
to that gentleman's invitation. Freed coal tar, as preferred by 
us for mixing tarred sand, is a product gained by dissolving 
coal-tar pitch in anthracen oil—a distillation of crude gas tar 
with boiling point above 270°C. Both constituents are almost 
anhydrous (percentage of water at the extreme 0:2 per cent), 
and, as the result of a special previous treatment, they contain 
no organic acids or ammonia, either in liberated or combined 
.form. The viscosity of the material depends entirely upon the 
quantity of solvent employed, consequently, it can be fixed at 
any grade, according to requirements, and kept uniformly at 
that grade if so desired. 

As a rule, freed coal tar is about 25 to 80 per cent. dearer 
than the crude article. The difference in price, however, is out- 
weighed by. the advantage of having a thoroughly reliable 
material, without fear of its prejudicially affecting the cable. 


For such purposes as the impregnating and laying of cables 
we employ freed coal tar exclusively, as the result of long expe- 
rience and systematic investigation. 

We explained in our former letter that crude tar, besides its 
phenol components of a pronounced acid character, contains 
ammonia in varying proportions. It contains in addition a 
large percentage of water— something like 4 percent. Nowit 
is a recognised fact that the weakest of acids, if moisture be 
present, will attack iron by developing hydrogen, Salts of 
protoxide are then formed, and this process goes on until the 
whole of the acid is combined with the iron. The salts of pro- 
toxide are converted into basic salts by theoxygen which is 
always to be found in sufficient quantities in tarred sand, even 
after it has been rammed down. The basic salts readily 
deposit hydrates, and then develop normal salts of ferric oxide. 
These latter are again transmuted by the metallic iron into the 
corresponding protoxide salts, and the process is repeated until 
the whole of the metallic iron is converted into hydrate of ferric 
oxide. Once iron-salt is formed, the chemical process goes on 
unceasingly until the metal is entirely destroyed. When, in 
addition to the acids, quantities of ammonia ure contained in 
the compound, as is the case with crude tar, the destructive 
process 1s much accelerated. 

It is true that lead is not so easily attacked as iron by the 
acids in question ; an adherent coating of basic salts forms with 
time on the surface and protects the metal beneath, as the 
re action ceases after the acid is all combined. Under certain 
conditions, however, lead is affected by pherols, in the same 
manner as iron—that is to say, if hydrate of ferric oxide is 
intimately connected. The process which takes place has not 
yet been cleared up, although it is believed to be due to cata- 
lytic properties of the hydrate of ferric oxide. 

In view of the above, we think it will be admitted that, for 
iron-sheathed cables, freed coal tar should always be employed ; 
but, as previously stated, we are of opinion that it should also 
be employed for unarmoured lead cables, as offering certainly 
greater security for the life of the cable than is possible where 
crude tar is used.— Yours, &., 

FELTEN & GUILLEAUME-LAHMEYERWEREE 
Miilheim-on-Rhine, June 14. ACTIEN-GESELLSCHAFT. 


MEASUREMENT OF SLIP IN INDUCTION MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In your current number a description is given of a 
method of measuring the slip of induction motors, quoted from 
the Electrical World of New York. It may be of interest to point 


Motor running full load. 
The time interval shown on the tapes above ia 5 seconds. 


out that substantially this method is described by G. Seibt in 
the Klektrotechnische Zeitschrift for February 28, 1901, and an 
abstract of his article is numbered 1,194 in Science Abstracts 
for that year. Seibt used the pulsation of light of a glow lamp 
as indicator, and also obtained permanent records by the intro- 
duction of a Morse printer into the circuit. 

Both methods have been in use here for some time and have 
proved successful. . The circuit consists of a lamp in series 
with a contact breaker on the motor spindle fed from a pair 
of the stator terminals. When required, the Morse printer 18 
put in series with the lamp. | 

We have found that the lamp can be used without difficulty 
as long as the pulsations of light do not exceed more than 
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about 2 or 3 per second. With greater frequencies the count- 
ing is difficult, and the use of the Morse printer with its per- 
manent record is to be preferred. I enclose sample tapes 
taken during the test of a 50~ four-pole 23 B. H. P. two-phase 
induction motor with wound rotor. The number of dots per 
second divided by 4 gives directly the number of revolutions 
per second by which the rotor is behind synchronous speed. — 
Yours, &c. W. C. CLINTON. 
.. Pender Laboratory, University College, London, W.C. 


WATTMETER CORRECTING FACTORS. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sin: In his interesting article on this subject which appeared 
in your last issue, Mr. Stanley P. Smith gives the results of 
some tests made on various wattmeters by the oscillograph 
method and concludes that so long as the current in the fine 
wire coil is {о all appearances in phase with the E. M.F. at its 
terminals, “the correcting power-factor is unity." It must 
not, however, be forgotten that a small angle of lag in this coil 
produces a very serious error in the indications of a wattmeter, 
particularly at low power-factors. 

It would, I think, be very difficult to measure a lag of less 
than, say, Ideg. on the oscillograph with any approach to 
accuracy, and this lag produces approximately the following 
errors in the wattmeter :— 

Power-factor, 1:0, 0°75, 05, 0:3, 0-1. 
Percentage error, 0, 1:5, 3:0, 5:6, 16:5. 

These errors are at least 10 times as great as those found in 
commercial wattmeters of good design in which the angle of 
lag is probably of the order of O-ldeg. 

As regards Mr. Smith's remark that the correcting factor 
cannot be determined under working conditions, it may be 
interesting to noto the following arrangement by which this can 
be done, so long as two similar wattmeters are available. One 
of these instruments is to be connected up in the ordinary way, 
and a switch so arranged that the moving coil of the second 
wattmeter can be connected in series with that of the first, an 
equal amount of resistance being at the same time cut out of 
circuit. Now, it can be shown that vcry approximately the 

; . Self-induction 
error is proportional to тави tan ф at constant fre 
quency, where cos ф = the power-factor of the main circuit. 

Now, by the above device we have doubled the self-induction 
of the circuit, at the same time keeping the resistance constant, 
and consequently tho error in the indication has been doubled. 
In other words, the chanye of reading produced by substituting 
the moving coil of the second wattmeter for an equivalent non- 
inductive resistance ia equal to the original error due to self- 
induction, and this under actual working conditions. 

Although the error due to self-induction is an important one 
it is easily estimated, easily allowed for and easily rendered 
negligibly small, and a great deal too much haa, I think, been 
made of it in the past. | 

A more insidious trouble, and ono much more difficult to 
detect, is that due to eddy currents, and this forms a subject 
which would, I feel sure, well repay careful study. Could not 
the National Physical Laboratory be prevailed upon to take up 
the subject 1— Yours, &c. KENELM ENGCUMBE. 

Westminster, S. W., June 19. 


APPLICATIONS OF BRAUN TUBE. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In the interesting article on the above subject by 
Messrs. Varley and Murdoch, the authors express the belief 
that the hysteresis experiments described by them are new. 
While not wishing in any way to detract from the credit due 
to Messis. Varley and Murdoch for having independently 
devised the elegant method of obtaining hysteresis loops by 
means of a Braun tube, it seems only fair to point out that 
this method was devised às far back as 1900 by Prof. K. 
Angstrém, who further worked out a differential method for 
comparing the magnetic qualities of two samples. An account 
of Angström's work will be found in the Physical Revie, 
Vol. X., рр. 74-82.— Yours, &c., ALFRED Hav. 

London, June 21. 


THE MERCURY ARC LAMP AND RECTIFIER. 


BY E. WEINTRAUB, PH.D. 


In the following article I shall give an outline of work done in the 
research laboratory of the General Electric Co. during the course of 
the last few years on the arc discharge in metallic vapours in 
general and in mercury vapour in particu The subject been 
treated by me in a Paper recently read before the American Electro- 
chemical Society,* and here I intend to give more details as to the 
practical side of the work. The main practical results of the inves- 
tigation are, first, a mercury arc lamp with a special starting device, 
based on a new principle which makes the starting of the lamp as 
easy and automatic as that of an ordinary arc lamp or an incan- 
descent lamp, and which enables the lamp to be used on constant- 
potential as well as constant-current cirouits (series lighting); 
second, a mercury arc rectifier for alternating current which can be 
used for rectification with both high voltage and large current. 

The new method for starting the arc in mercury vapours in an 
exhausted space invented by me in the course of this work is based 
on the principle that when & emall arc or spark is formed by some 
auxiliary means at the surface of the cathode an emanation of con- 
ductive vapour is projected from the surface of the cathode into the 
tube, reaches the anode and establishes a path along which the 
regular arc is established. When the production of current carrying 
particles is started on the cathode it goes on as long as the energy 
necessary for the ionisation is supplied. 

The conditions necessary for the instantaneous starting of the 
lamp are an exceedingly high degree of exhaustion and certain 
details of construction. The lamp must be so constructed that the 
flow of ions from the cathode toward the anode is not too much 
impeded by obstacles, such as the walls of the tube, &c. Tubes of a 
capillary bore cannot for this reason be started by this method. This 
is due to the de-ionising effect of solid bodies, observed by previous 
investigators in the case of gases ionised by an exterior agent. Sharp 
bends in the tube, which force the ionic rays projected from the 
cathode to change their direction often, hinder, ky the de-ionising 
effect which takes place at the impact of the ionised vapour against 
the walls, the starting of the arc, making it often impossible. As 
the ionised vapour is projected at the moment of starting from the 
cathode in an upward direction this last remark is especially true 
when, by the construction of a tube, the ionised vapour is forced to 
move first upwards against the wall of the tube and then down- 
wards before it can reach the anodes. Fortunately, the tubes 
required for practical service are of simple shape, so that the limita. 
tions of the starting method are of no importance. The shape given 
to the lamp is generally that of a vertical tube or of a horizontal 
tube slightly inclined. | 

More important yet than the shape of the tube is the degree of 
exhaustion. The starting is instantaneous only when the tube is 
exhausted to as high a degree of vacuum as possible, and all the 
gases absorbed in the anode or on the walls of the tube are driven 
out by heating the tube from outside and by allowing an arc to 
run inside the tube fur a long time during the exhaustion. With 
a bad vacuum the starting does not take place. The lamp starts 
more easily when the tube is at room temperature than when 
the tube is hot. This influence of inert mercury vapour present in 
the tube is to be explained in the same way as the influence of 
foreign gases. The lamp as previously described, therefore, has the 
following drawbacks: First, while the lamp starts readily when 
cold or immediately after it is put out (in consequence of the per- 
sistence of the ionisation in the vapour) there is a certain interval 
of time, especially in the case of long tubes, when the starting is 
uncertain. Second, as it is impossible to expel all the gases from 
the anode and the wall of the tube the vacuum in the lamps deterio- 
rates with use, so that the instantaneous starting of the lamp may 
not take place after the lamp has been in use for some time. Not- 
withstanding, therefore, the theoretical interest attached to this 
starting method, it would probably never have become of practical 
importance, except in the case of short tubes, had not an improve- 
ment overcome the difficulties mentioned above. This improvement 
was fully described in the previous article. 

The ordinary mercury lamp is termed the Monochrome lamp, 
because of the nature of the light emitted. A type of lamp was 
developed in which the missing red rays are supplied by incan- 
descent lamps, placed in series with the mercury lamp, the two 
lights being blended by means of a holophane globe. The standard 
lamp in the factory is 16 in. long, jin. to 1 in. in diameter and works 
on about 32 volts. The anode is invariably made of artificial 
graphite. The lamps are used either on constant-potential circuit, 
say, two in series on 110 volts; or on constant-current circuit, а 
number of lamps in series on a Drush machine ; or, as we will see 
later, on the direct-current side of a mercury arc rectifier connected 
on its alternating.current side to a constant-current transformer. 
The average life of the lamp ie in the neighbourhood of 2,000 hours. 
The efficiency goes down 15 to 20 per cent. in the first thousand 
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* See The Electrician of June 16, 1905, p. 338. 
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hours and remains afterwards nearly constant, the discolouration of 
the glass being the cause of this decrease of efficiency. Practical 
tests made in different shops and drafting rooms of the General 
Electric Co., as well as on the streets of Schenectady, the last 
mainly by Mr. C. P. Steinmetz, have given very satisfactory results. 
In the last case the lamps were running for a long time on the cir- 
cuit of the trolley line, the voltage varying to such an extent that no 
other illuminant could be used in place of the mercurylamp with 
nearly as good results. 

The mercury arc rectifier, which, in the course of my researches, 
I have invented in the research laboratory of the General Electric 
Co., is founded on the principle that current flows in an arc in 
mercury vapours only so long as the ionisation process is going on 
at the cathode surface. If the ionisation process is allowed to die 
out, even for a very short interval of time, the current flow ceases 
and the ionisation process at the cathode must be started anew. If 
an alternating E. M. F. is, therefore, to maintain a continuous arc in 
mercury vapours, a mercury electrode must be provided which keeps 


permanently its negative sign, notwithstanding the continuous 
change of polarity of the applied E.M.F. The two main methods 
that I used for this purpose are: First, an auxiliary direct-ourrent 
arc, the cathode of which is one of the eleotrodes of the alternating 
current. Second, one or more reactances which, by their discharge 
in the proper direction, keep the cathode alive while the alternating 
E. M. F. is of the wrong polarity. 

In the first type (Fig. 1) the tube possesses three cups. A and B 
are connected to the alternator, and B and C to a direct-current 
source. Under these conditions one half-wave of the alternating 
current passes through the rectifier in the direction AB; and the 
other half-wave is suppressed. Combining two rectifiers of this 
kind allows the use of both half-waves, and if Graetz’ connections 
are used, with four tubes, both half- waves can be rectified and super- 
posed in the same wire. 


4 


Fio. 4. 


Another and simpler way of using both half. waves has, however, 
been devised and is represented in Fig. 2. F represents a trans- 
former. The ends of the secondary are connected to the two anodes 
(we call “anode those electrodes of the rectifier which are anodes 
of the rectifying ares). The neutral wire is connected to the cathode. 
The current flows in the direction indicated by arrows and the 
rectified current consists of unidirectional pulsations. The auxiliary 
direct current possessing the same cathode, keeps that cathode alive 
during the time when the current derived from the alternating 
source is zero or in the neighbourhood of zero. This auxiliary 
direct current can be made very small. 

A. The Hal, Hare Rectifier (Fig. 3).—The half-wave rectifier 
is described first because it illustrates the principle best. The alter- 


nating E.M.F. is applied to the two electrodes A and B. The re- 
actance is placed between B and C. The half-wave derived from 
the alternating current source takes the path ACD. The reactance 
discharges itself in the tube, producing the arc BC and filling out by 
this discharge the interval of time during which the alternating cur- 
rent source has the wrong polarity and cannot maintain an arc with 
a cathode C. The unidirectional current flows in the wire CE. 

B. The Complete Rectifier (Fig. 4).—It is sufficient to make the 
above-described arrangement symmetrical by the use of two reac- 
tances to allow the rectification of both half-waves and their super- 
position in the same wire. This arrangement is shown on Fig. 4. 
The mode of operation of the rectifier and the working of the reac. 
tances would be clear from what I said under (A). This is the 
form of the rectifier which is used in most cases and was developed 
commercially. 
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Fic, 5.—CHARACTERISTICS OF 10-AMPERE RECTIFIER. 


The application of the principles stated above to the rectification 
of polyphase currents is so ebvious that I will not dwell upon it to 
any length. For three-phase current, three anodes are provided in 
the tube and reactances are inserted between the cathode and each 
anode respectively. The rectified current flows in the wire, con- 
necting the cathode to the point where the three reactances are 
joined together. 

The single-phase mercury arc rectifier is being manufactured in 
three sizes, giving 10, 20 and 30 amperes direct current respectively ; 
30 amperes is by no means the maximum current that can be taken 
from the rectifier. Theoretically, this current has no limit. In 
practical work one has, however, to contend with the difficulties of 
introducing large currents into an exhausted glass vessel and of 
dissipating the energy wasted in the form of heat in the rectifier 
itself. These difficulties can be overcome in different ways and 
rectifiers have been built with a capacity of 100 amperes and more. 
While theoretically no limit exists for the current, there evidently 
must exist a limit to the voltage which can be safely rectified by 
means of a rectifier, especially if large currents are to be derived. 
The alternating E. M. F. is applied in the rectifiers of this type 
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directly (or else by means of an interposed resistance or reactance 
to two electrodes placed inside an arc. It can be assumed with a 
great degree of probability that a slight leakage current flows be. 
tween the two electrodes and that this slight leakage increases with 
the applied voltage. Under certain conditions this small dis- 
charge develops into an are discharge between the two electrodes, a 
phenomenon that is called in our laboratory “ arcing of the rectifier. 

The arcing takes place the more readily the higher the voltage 
applied. It took long study and a great amount of experimental 
work by my collaborator, Dr. Kruh, and myself to differentiate the 
factors influencing the arcing. As a result, rectifiers are being built 
for as high as 25,000 volts alternating, delivering a constant current 
of 66 amperes. A rectifier giving 2,000 volts on the direct-current 
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side with a load of arc lamps is in regular service on the streets of 
Schenectady, running a number оѓ “ magnetite are lamps in series. 
The commercial development of this system is due to the greater 
part to Dr. C. P. Steinmetz and the Lynn engineers of the com- 
pany. Mercury arc lamps are also used as a load on the direct- 
current side of the high-voltage mercury arc rectifier. This use of 
the rectifier can be considered as the greatest technical achievement 
of the work on the mercury arc. 

The efficiency of the rectifier increases with increase in the voltage 
to be rectified. The loss in the rectifier itself is equal to the product 
of a practically constant quantity, the voltage across the arc (15 to 
20 volts) into the current. To this must be added the losses in the 
reactance. The power-factor can be made, by a judicious choice of 
reactances, higher than 90 per cent. Curves giving efficiency and 
power of the rectifier under different conditions are annexed. 

The starting of the rectifier is done either by an auxiliary direct 
current (which, in case the rectifier is used for charging storage 
batteries, is derived from the storage battery to be charged). or else 
from the alternating current side, using the little auxiliary electrode 
shown in Fig. 4 as one of the anodes and starting the tube by 
shaking. The rectifiers can be used in series or in multiple. In the 
latter case additional separate reactances must be placed in the 
circuit of each rectifier. 

The rectifier is now extensively used for a number of purposes 
instead of the motor-generator set, especially for charging storage 
batteries. It is interesting to remark that in contradistinction to 
the motor-generator, the efficiency of the rectifier is the same at 
partial load as it is on full load. 


ЕЕС 
PHYSICAL SOCIETY. 


At a meeting of the Physical Society, held on June 16th, Prof. 

J. Н. Poyntina, F.R.S., President, in the chair, a Paper 

“Оп the Ratio between the Mean Spherical and the Mean 

Horizontal Candle-power of Incandescent Lamps." 

was read by Prof. FLKMIN d. This Paper contains a theoretical 
deduction from first principles of experimental results given by Mr. 
G. B. Dyke, B.Sc., in a Paper read before the Physical Society on 
Nov. 11, 1904, respecting the ratio of the M.S.C.P. of incandescent 
electric lamps to the M.H.C.P. taken when the lamp was rotating 
round a vertical axis. In the case of nine different types of electric 
glow lamps, this ratio was found to be a number near 0°78. The 
author shows, by discussing the simple case of linear filament, that 
the ratio of the M.S.C.P. to the horizontal candle-power for this last 
case must be represented by the value X /4 = 0:785, and hence that 
the constant ratio found experimentally by Mr. Dyke necessarily 
follows as a simple consequence of the fact that the light sent out in 
any direction from each unit of length of an incandescent filament 
varies as the cosine of the angle of inclination of the ray to the normal 
to the filament. In the Paper it is shown also how a simple correcting 
factor may be obtained for reducing the actual horizontal candle. 
power of a linear filament of finite length to the candle-power in the 
same direction which would be found if the elements of the filament 
were concentrated on the axis of the photometer and all normal to it. 
If & is the angle subtended by any linear filament at the photometer- 
disc, then the expression cos? G ф соф! is the correcting factor 
which must be applied to correct the candle-power of the filament in 
the sense indicated above. From this expression is derived a general 
expression for the ratio of the mean spherical to the mean horizontal 
candle-power of a filament of finite length when the measurements 
are made at such a distance that the length of the filament subtends 
a sensible angle at the photometer. The results of experiments are 
also described, justifying the assumption of the above cosine law of 
radiation. 

Mr. G. B. DYKE briefly described the experiments which had been per- 
formed to justify the law. 

Mr. L. GASTER thought that the subject discussed by Prof. Fleming 
deserved considerable attention at the hands of lamp manufacturers. 
Owing to the improvements made in recent years in the manufacture of 
incandescent lamps it is advisable, in comparing their relative merits, to 
consider the mean spherical candle-power given out, and to determine 
the total flux of light per watt consumed, thereby conveying an accurate 
meaning as to the efficiency of the lamp as an energy-transforming device. 

Dr. CHREE pointed out that the quantity 4(оов? ¢ + $ cot ф) was based 
on a calculation which supposed the photometer-disc exactly opposite an 
end of the filament and required modification when this was not the case. 
When руі was so large that ф was small, higher powers of ꝙ being 
neglected, the quantity reduced to 1 3904; but if the photometer-disc 
were opposite the centre of the filament ¢ had to be replaced by ¢/2 and 
the departure of the quantity from unity was reduced to a quarter. He 
remarked that the quantity 3(c0s*$ + p cot p) had to be applied as a dirixor 
to the observed illumination to deduce what the result would be under 
the ideal conditions when D/l was so large that ф was negligible; and he 
was doubtful whether the language employed, especially the description 
of the quantity asa “ correcting factor,” was sufficiently free from ambiguity. 

Prof. J. A. FLEMING said he had tried to impress upon lamp users the 
advantages of expressing candle-power in terms of the total flux of light 


per watt consumed. Now that a simple relation bad been established 
tween M.S.C.P. and M.H.C.P., there was no excuse for expressing the 
candle- power of a lamp as its maximum horizontal candle-power. 

Dr. H. A. WILSON read a Paper on 

„The Electrical Conductivity of Flames." 

The Paper contains an account of a series of experiments on the 
conductivity of a coal-gas flame for electricity between platinum 
electrodes immersed in the flame. The variation of the current 
with the distance between the electrodes and the fall of potential 
along the flame are investigated by using a special burner producing 
a long narrow flame. The burner consists of a fused quartz tubo 
with a series of small holes parallel to its diameter. The electrodes 
are two parallel discs of platinum, one fixed at one end of the flame, 
and the other capable of movement horizontally in the flame, sothat 
it can be placed at any desired distance from the fixed electrode. 
The current through the flame was measured by a moving coil gal. 
vometer and the P.D. difference between the electrodes by an electro- 
static voltmeter. The quartz-tube burner being a good insulator 
enables a current to be passed from one end of the flame to the other 
without fear of any of it going through the tube instead of through 
the flame. It thus enables the effect of putting salts into different 
parts of the flame to be easily studied. 

Dr. J. A. FLEMING said that the Paper was of practical interest, and 

described some experiments he had made to utilise the properties of flames 
rendered conducting by potassium salts in the construction of a sensitive 
өтөр relay. 
Mr. W. DUDDELL drew attention to the similarity of the phenomena 
described to those exhibited by electric arcs- He asked the author if he 
had considered the ibility of using a conducting flame as a high-voltage 
rectifier. Also had the author tried sodium salts and what were their 
effects compared with those of potassium. 

Dr. W. WATSON asked if the drop of potential at the negative elec- 
trode depended upon the temperature of the electrodes. 

Dr. H. A. WILSON, in reply to Mr. Duddell, said that the salts of 
cesium, rubidium, potassium, sodium, and lithium imparted conductivity 
to flames in the order named. This order was also the order of the 
atomic weights. He had found that a flame could be used as a rectifier 
when using alternations about 100 ~ per second, but was not sure whether 
it would rectify rapidly-alternating currents. Іа reply to Dr. Watson, he 
said that the temperature of the electrodes exercised a great influence. 
An increase in the temperature of the electrode diminished the drop of 
potential at the electrode. 


A Paper on " Qontact with Dielectrics ” 
was read by Mr. RoLLO AprLEKVA RD. The object of the Paper is to 
examine—(1) Whether tinfoil electrodes, pressed against a sheet of 
dielectric by indiarubber discs, enable accurate determinations of 
dielectric resistance to be made. (2) The effect upon dielectric resis- 
tance of change of load on such tinfoil electrodes in the caso of 
preas apani: (8) The offeet upon dielectric resistance of increase or 
ecrease of voltage in the case of press-pahn between tinfoil electrodes. 
(4) The rate and direction of the change of deflection in direct- 
deflection tests on press-spahn, and to determine in how far these 
changes result from surface conditions, and in how far from internal 
stresses. (5) The effect of reversals of voltage upon dielectric resis- 
tance. (6) The effect of prolonged “ electrification.” (7) To indicate 
the probable limits of accuracy with mercury electrodes. (8) To 
point out that Price's guard-wire can be used in sheet tests to 
eliminate leakage over the sheet surface, as well as over the instru- 
ments. Among the conclusions arrived at are the following: (a) 
Except in the case of homogeneous dielectrics, it is misleading to 
deduce specific values referred to unit cube of the material from the 
results of tests on sheets. (b) With tinfoil electrodes the apparent 
resistace of press-spahn diminishes as the load increases, and it 
attains a fairly constant value at a load of 400 grammes per сш“. 
(c) If, with tinfoil electrodes, the load is gradually diminished after a 
load of 548 grammes per en., the resistance gradually rises, but the 
rise is less rapid than the diminution in the former case (5). (d) 
When the fall load with tinfoil electrodes is again restored the 
resistance falls to its minimum value. (е) For small loads, with tin- 
foil electrodes, the 2nd-minute deflection is in general greater than 
the 1st-minute deflection. As the load increases, a point is reached 
at which these deflections become approximately equal. For loads 
greater than about 360 gramines per cm’, the 1st-minute deflection 
is in general greater than the 2nd-minute deflection. (f) Increase 
of voltage, with tinfoil electrodes, especially with small loads, behaves 
like increase of load, apparently increasing the contact area and 
diminishing the observed dielectric resistance. Load, voltage and 
the normal effect of “ absorption " thus combine to determine the 
ratio of the 1st-minute.deflection to the 2nd- minute deflection. (9) 
When mercury electrodes are used, the dielectric resistance, as 
measured at different voltages, is sensibly the same, even for abrupt 
and great changes of voltage. (h) When mercury electrodes are 
used, the 2nd- minute deflection is in general never greater than the 
Ist- minute deflection. The inference is that when, with tinfoil elec- 
trodes, the converse is the case, it arises from imperfect contact, and 
not from the material itself. (i) When mercury electrodes are used. 
the dielectric resistance, as measured with a voltage applied in a 
given direction, is sensibly the same as that measured with the volt- 
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age reversed, and this equality appears to become greater after a few 
reversals. (j) There is a critical load at which tinfoil electrodes 
yield fairly accurate results. With greater loads there is danger of 
crushing the material. With a less load the contact is faulty. 


Mr. DAVID OWEN, in reference to the variation of apparent resis- 
tance with the volts applied in the case of the experiments made by the 
author where tinfoil electrodes were used, pointed out that an effect of the 
same kind takes place in the case of the leakage resistance of condensers 
cf paraffined paper and tinfoil. If the insulation resistance be measured 
by observing the rate of leak of the condenser, the curve of volts and time 
drops more slowly than according to the exponential law. The same 
result is obtained if the current maintained by the pip do of a steady 
voltage across the condenser terminals is measured by a galvanometer in 
series. For such a condenser a recent test gave an apparent resistance 
of 100 megohms for a P.D. of 4 volts, but this value steadily dropped with 
rise of voltage, and was 41 megohms for 20 volts. Though the voltage 
here used was much less than those applied by the author, the effect in 
question is the same in kind and in degree. 

Mr. A. CAMPBELL said Mr. Appleyard’s Paper was an interesting 
contribution to our knowledge of a difficult but practically important 
subject. He had established the advantages of mercury electrodes. Mr. 
Campbell remarked that he had used tinfoil and indiarubber electrodes 
for the last 15 years, and mentioned that before they were adopted 
at the National Physical Laboratory for Mr. Rayner’s and other work, 
they were put through a series of tests with varying weights, and from the 
observations a working pressure was chosen which gave tolerably accurate 
results. He had also tried guard-wires with several kinds of sheets, and 
found that the surface leakage was negligible. In Mr. Rayner’s experi- 
ments at high temperatures, the changes due to a fall of temperature of a 
few degrees were so enormous that any inaccuracy due to the clamps was 
of trifling importance. Mr. Campbell mentioned that when measuring 
the capacities of thin sheets, tinfoil electrodes gave results which in some 
cases varied with the applied pressure. For example, with dry paper as 
dielectric, increase of pressure gave considerable increase of capacity, and 
since in this case the contact does not matter, the effect must have been 
due to approach of the electrodes. If the paper be black-leaded the 
change of pressure bas less effect. He therefore suggested that where 
mercury was inconvenient, the use of black-lead might be of advantage. 

Dr. H. A. WILSON expressed the opinion that when using mercury 
electrodes the diminution in resistance might be due to compression of 
the dielectric caused by the pressure of the mercury, rather than to better 
contact between the 1 and the dielectric. 

Mr. W. A. PRICE said that the question of insulation tests was an 
important and far-reaching one. Dr. Wilson had suggested that the 
pressure of the mercury might cause a change of form, but he did not 
think that pressures so small would produce any appreciable change. 
The author had shown that provided you obtained good contact between 
the electrodes and the dielectric, you could obtain constant values for 
the insulation resistance. 

Prof. W. CASSIE suggested that the pressure might be applied to the 
tinfoil electrodes by placing a sheet of indiarubber over each of them, or 
by putting the plate of dielectric with its tinfoil electrodes in a flat india- 
rubber bag and pumping out the air under the indiarubber. Thus the 
pressure of the atmosphere would produce more uniform and effective 
contact of the tinfoil with the dielectric. The pressure obtainable in this 
way might have any desired value up to about a kilogram per square 
centimetre. 

Mr. APPLEYARD, in reply to Mr. Campbell's suggestion with regard 
to the use of blacklead, pointed out that it was necessary to guard against 
moisture. Spurious effects might be introduced by electrolytic action. 


Mr. APPLEYARD exhibited a refractometer for the determination 
of refractive indices, which can be used as an ordinary spectrometer, 
as an Abbe refractometer, or as a Pulfrich refractometer. 


PARLIAMENTARY INTELLIGENCE. 


sd 


THE ADMINISTRATIVE COUNTY OF LONDON 
ELECTRIO POWER BILL. 


The very keen opposition of the London electric supply companies and 
local authorities to the Administrative County of London and District 
Electric Power Bill in the House of Lords is to be continued when the 
bill comes before a Committee of the House of Commons, No less than 
44 petitions against the bill were deposited in the House of Commons on 
Tuesday. It is evident, however, that there will be opposition upon the 
second reading of the bill in the House of Commons, as the London 
County Council is endeavouring to bring pressure to bear upon membars 
to oppose the bill at that stage on fundamental principles. 

Yesterday, the Standing Orders Examiners heard an application b 
the South Metropolitan Gas Co. that there was non-compliance wit 
standing orders in respect to the notices concerning certain lands belong. 
ing to the gas company and which the Administrative Co. wishes to 
acquire. This is owing to certain amendments made in the bill by Lord 
Camperdown's Committee. After hearing arguments the Examiners 
decided to report a non-compliance. The point, therefore, will have to 
be settled by the Standing Orders Committee. 


THE TELEPHONE AGREEMENT. 


The Select Committee of the House of Commons which is considering 
the agreement hetween the Postmaster-General and the National Tele- 


phone (o., sat again on Wednesday. The evidence at the previous sittings 
was given in our issues for June 2 and 9. 


Mr. D. M. STEVENSON, sub.convener of the Telephone committee of 
the Glasgow Corporation, said he had been asked to state the case on 
behalf of all the local authorities working telephone systems in ao far as 
the cases were common ones. Each authority, however, reserved its right 
to call witnesses on particular points. Witness first dealt with the original 
application of the Glasgow Corporation for powers to carry on a telephone 
system, and the refusal of the Postmaster-General, the passing into law 
of the Telegraph Act, 1899, and the subsequent successful application of 
the Glasgow Corporation for a licence under that act. This licence expired 
on Dec. 31, 1913, and in virtue of the fact that this period was only two 
years subsequent to the expiry of the company's licence, the Glasgow 
Corporation had not the right of intercommunication with the company's 
system. One of the objects of his evidence was to point out that under 
the agreement now being considered it was proposed to take over the 
National Co.'s plant іп 1911, without making provision for intercommuni- 
cation between every municipal system during the intervening period. He 
also advocated the extension of existing licences, and the granting of new 
licences for long periods without giving a corresponding increase of tenure 
to the company. 

The CHAIRMAN (Mr. Stuart Wortley): But by this agreement the 
company would cease to exist after 1911. 

Mr. STEVENSON : But we want it stated in the agreement that the 
company surrenders the powers in this respect which it has under the 
Act of 1899, otherwise we foresee great difficulties from the legal point 
of view. 

Continuing: Witness stated that last year the Postmaster-General had 
expressed himself in the House of Commons as being in favour of the 
extension of municipal licences, and in the hope that this would be put 
into practical effect the Glasgow Corporation had entered into leases of 
buildings to carry on an extended busineas, and some of these leases 
would not expire until 1920. The capital expenditure of the Glasgow 
Corporation up to date on telephones was £350,000. In Glasgow the 
National Co.’s tariff for unlimited service had been reduced from £25 
per annum to £10, whilst the Corporation charge for unlimited service 
was £5. The Corporation also had the message-rate charge of £3. 10:. 
per annum and ld. call, and also a party-line system, The Nationa! 
Co. had doubled its number of telephones during the past five years, a 
fact due to the municipal competition. Speaking generally, he contended 
that the existence of municipal competition had greatly improved the 
telephone service in those towns where it existed. It was not desirabk 
that local telephone services should be conducted as a national monopoly: 
this would be directly opposed to the expression of view of the Postmaster- 
General in the House of Commons last year. About 98 per cent. of the 
total service of any town was local traffic, although, were the trunk line 
charges to be reduced, this percentage would not be so large. In Glascow 
it was specially felt that the trunk charges were too high. If all these 
points were settled in the way suggested it would go far to removing the 
objections of the Glasgow Corporation to the agreement. By this agree- 
ment the future policy of the Government was that there should be no 
local services except Post Office. This was a surprise to Glasgow, because 
it was the reverse that had led them to go into the business. 

The CHAIRMAN : Bear in mind that this Committee is limited to con- 
sider whether the agreement is or is not in the interests of the public. 
Assuming that the question of whether the service in the future should be 
unified or not is to be left entirely to the disposition of Parliament in the 
future, what is there in the present agreement which prevents the Post- 
master-General from adopting the policy which you advocate of encourag- 
ing municipalities. I mean by considering the agreement apart from 
declarations of policy. | 

Mr. STEVENSON : Unless clause 14 is altered the company will have 
the right to continue to work in those districts where an extended licence 
has been granted. 

Witness then gave instances of the cheaper tariffs charged for tele- 
phone service abroad, and entered a protest against the Postmaster 
General having powers to break up the streets of Glasgow. Dealing with 
the agreement in detail, Mr. Stevenson objected to the Postmaster General 
being subject to arbitration with regard to what should be purchasabi- 
and what should not be purchased. The opinion of those municipalitie: 
owning telephone systems was that the Postmaster- General should have 
the right to challenge everything on the ground of unsuitability, and to 
refuse anything unsuitable, his own decision being final. ©. 

The CHAIRMAN : If the Post Office is to pick and choose what it is to 
buy there is no need for an agreement. 

Continuing, he thought that the drafting of the agreement was not such 
as to prevent preference being given by the 7 during the inter- 
vening period. For instance, on party lines it should be stipulated tha: 
connection should not be made until a'l] the subscribers were on. А! 
present he did not believe a single party line had its full number ot 
subscribers. : 

In answer to Mr. HELME, Witness agreed that the rate in London їо 
unlimited service must of necessity be more than five guineas. If the 
whole of the telephone service of the country was placed in the hands >: 
the Government, it was the fear of the local authorities that the surpl-: 
would be used for the purposes of the Budget and not for the purpose 
reducing the rates. Nowhere in the country outside London should the 
unlimited service rate be more than £6. 

The Committee adjourned until Tuesday. 


TRAMWAY COMPANIES AND MUNICIPAL BODIES. 
METROPOLITAN ELECTRIC TRAMWAYS BILL. 

This bill came before the Unopposed Committee of the House of Cor: 
mons (Mr. Grant Lawson, chairman) again on Wednesday. It wil! de 
remembered that when the bill first came up for consideration (The FE! 
trician, June 9), an agreement come to with the Middlesex County Cour-- 
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was taken exception to on account of it not having been considered by the 
Local Government Board. The Committee therefore postponed the bill 
in order that the Local Government Board should consider and report 
upon the agreement. 

Mr. PRITT, Parliamentary Agent for the bill, said the Local Govern- 
ment Board had made a report upon the bill, and the few amendments 
suggested had been made by the promoters. The agreement, he said, 
pot oned the time of the purchase of the Edmonton tramways by the 

iddlesex County Ceuncil until 1930, five years longer than the original 
period. Тһе company would рау 44 per cent. interest on £37,000 (which 
was half the sum which the County Council would expend upon the 
widenings) until 1930, the loan being for 60 years for land and 40 years 
for works. 

After some discussion the Committee passed the agreement. 

Mr. GREEN (a member of the Committtee) raised an objection to two 
clauses in the bill dealing with arbitrations in conne»tion with the acqui- 
sition of lands and buildings. The first clause in question provided that 
where the tramway company notified an owner of their intention to take 
а part of his land or premises and that owner objected on the ground that 
all his property should be acquired, the whole of the costs of the subse- 
quent and additional arbitration should be borne by the owner. He pro- 
tested against this as being an infringement of the general law under the 
Lands Clauses Act. He suggested that all the owner should be required 
to pay apart from his liability under the general law, were those addi- 
tional costs incurred in respect of bis allegation that the whole of his 
property should be taken. 

he а upheld this view, and modified the clause to the extent 
su ted. 

The next clause objected to by Mr. Green was that providing that where 
an owner did not make his claim within a specified period of the receipt of 
the notice from the company to treat, he should be compelled to bear part 
of the extra expenses incurred by reason of such delay. 

The Committee decided that the oompany should be bound by the 
Lands Clauses Act, and struck the clause out. 

The bill was then ordered to be reported for third reading. 


LONDON TUBE RAILWAY BILLS. 


The two bills relating to the construction of tube railways along the 
Hammersmith-Piccadilly-City route have again been postponed. The 
measures in question are the Central London Railway Bill and the Great 
Northern, Piccadilly & Brompton Railway (No. 2) Bill, and the second 
reading in the House of Commons, where they have originated, has been 
deferred until July 5. 

The North.East London Railway Bill, which proposes the construction 
of a line from a point near the Monument to Walthamstow and Waltham, 
will come before a Committee of the House of Commons on Thursday next. 


OTHER ELECTRICAL BILLS. 


The р Worcestershire and Staffordshire Electric Power Bill was 
read a third time, and the North Metropolitan Electric Power Bill a second 
time, in the House of Commons on Wednesday. 


LEGAL INTELLIGENCE. 


Refuse Destructor Co. (Ltd.) v. Toshinsky. 


In the Lord Mayor's Court, London, on Monday, before Mr. F. S. Jack- 
son, and a jury, the case of the Refuse Destructor Co. (Ltd.) (in liquida- 
tion) v. Toshinsky was heard. Plaintiffs claimed £10. 105. in respect of 
certain repairs to an electric motor. 

Plaintiffs' case was that in the autumn of 1902 they supplied defendants 
(Toshinsky & Ruchkovitz, saw mill proprietors), with a 20-н.р. electric 
motor, for use at their saw mills, for £135. At the end of 1902 defen- 
dants requested plaintiffs to see to the motor, as it had got out of order. 
Plaintiffs sent their engineer, who found the motor had been subjected to 
negligent treatment. The repairs (now sued for) were to heated bearings 
о) and £10 for a burnt.out armature. When the motor was erected 
by plaintiffs defendants were instructed that it would be necessary to clear 
the machine from time to time of hardwood dust and oil, or it would 
cause trouble to the machine. Defendants had, however, allowed an 
accumulation of wocd dust and oil so as to cause a '' bridging of parts 
of the motor tbat were insulated, so acting as a conductor. This broke 
down the insulation and caused the damage to the armature. Defendants 
alleged that the damage was covered by the guarantee which plaintiffs 
had given to keep the motor in repair for six months. Plaintiffs, how- 
ever, had only contracted to put right any miechief caused by defective 
workmanship or defects in the machine. 

Mr. E. WILTSHIRE, formerly engineer for plaintiffs, said that when 
defendants had the electric motor fitted up at their saw mills he made a 
general statement to them as to the conduct of the machine, and said that 
it was to be kept reasonably clean. From the nature of their business it 
was impossible to keep it absolutely clean. No damage would have come 
from a slight covering of hardwood dust, but immediately this dust got 
excessive and impregnated with other subjects it would become a con- 
ductor of electricity. Such an accumulation would break down the insu- 
lation. He told defendants plaintiffs would not be responsible for faults 
caused to the machine by their neglect. The distance from the motor to 
the main shaft was 23ft., and in consequence of their being unable to dig 
a trench for the belting they had to erect a countershaft. He did not 
think the trouble was caused by the erection of the countershaft. The 
original estimate was for a direct drive to the main shaft. 


For the defence, Mr. E. KEIL, engineer, said he had been in defen- 
dants’ employ for about 18 months. When first erected the electric 
motor was connected to a countershaft. The distance between the 
countershaft and the motor was about 9 ft., and it was found impossible 
to get the motor to work properly, and they could never get a 20. H. v. drive 
out of it. The effect of so short a drive was that the belting required to 
be so tight that the bearings became heated immediately. He had altered 
the length of drive and connected the motor to the main shaft and it was 
now working beautifully, and he had had no trouble with it since. 

After evidence of Mr. S. Ruchkovitz, a member of defendant firm, and 
other witnesses, the jury found for plaintiffs for the amount claimed and 
costs. 


Glover v. Lever. 


At Shoreditch (London) County Court on Tuesday, before Judge Smyly, 
K.C., plaintiffs (F. A. Glover & Co.) sought to recover £2. 17s. 6d. balance 
of agreed price for a motor and also the price for supplying a new starting 
box. a agreed price of the motor was £20. 10s., of which sum £20 had 
been : 

PLAINTIFFS said the motor at first supplied was one of their own 
make and a good one. After defendant had had it some time he asked 
for another starting box as he said the other bad in some unaccountable 
way burnt out. This was supplied, but, as the fault of its burning out 
must have been defendant's, they looked to him for payment for the new 
one. The burning out was caused by leaving the current on too long. 

Mr. MOORE (for defendant) : Why did you not supply a fuse ? 

WITNESS : We make these starting boxes in this way, and users know 
exaotly what res are buying. 

HENRY PAYNE, electrician, in the employ of plaintiffs, said some 
coils took quite a long time to burn out. He had known a case where it 
took as long as 10 minutes, but that was not usual. If anyone knew how 
to use a motor they would turn off the switch, and there was no danger at 
all. In the present case there was not the slightest doubt in his mind 
that the switch had not been turned off in time, with the result that the 
coil had burned out and the breakdown occurred. 

DEFENDANT eaid that at the time he bought the motor he was not an 
electrical engineer, but he was now and had some large works. An elec- 
trician had had charge of the motor and it was started all right, and ran 
for three hours without a hitch, when suddenly, without warning of any 
kind, it broke down. 

Eventually His HONOUR said he had no evidence before him that the 
motor was faulty when supplied, and he therefore found for plaintiffs for 
the amount claimed, with costs. 


LONDON EMBANKMENT TRAMWAYS. 


At the meeting of the Court of Common Council yesterday 
(Thursday) a report was presented by the special committee on the 
proposal to widen Blackfriars Bridge in connection with the scheme 
of the London County Council to construct tramways along the 
Victoria Embankment in order to permit the linking of the north 
and south sides of the Thames by electric tramways. 

In moving the adoption of the report, Sir GEonaE FaupEL-PHILLIPA 
referred to the conference between the committee and a deputation from 
London County Council. 

Mr. КімнеВ moved an amendment that, before the Court committed 
itself to any particular scheme for bringing tramways across the Thames, 
the Court should be afforded the opportunity of considering its feasibility 
and all details involved, so as adequately to safeguard the position of the 
City as a county of itself. . 

Ald, Evans seconded the amendment, 

Mr. A. C. Morton said it would cost £200,000 to widen Blackfriars 
Bridge by 20 ft. It was desired to bring more people into the City, and, 
having brought them into the City, there should be more facilities to 
send them home again. 

Mr. Ілмк said it was obvious that additional traffic facilities were re- 
quired by the public, and he had heard no one state that it was an impos- 
sibility to bring the tramway across the bridge. 

The original amendment was defeated, and a proviso *' that this Court 
do consent to the widening of the bridge or the building of another " was 
added to the original motion and adopted. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The governing body of the Northampton Institute, St. John Street. 
road, London, E.C., invite applications for the following appoint- 
ments:—Drawing office and lecture assistant, pattern maker and 
instructor in pattern making, junior drawing office inatructor, 
laboratory demonstrator for engineering laboratories, junior tech- 
nical assistant and evening instructor in automobile work, also 
junior technical assistant and junior lecture assistant in the elec- 
trical engineering department. Particulars and forms of application 
from the principal, Dr. R. Mullineux Walmsley. Applications by 
10 a.m. 29th inst. See also an advertisement. 

The Metropolitan Asylums Board require a temporary electrical 
draughtsman capable of preparing, under supervision, drawings, 
specifications and estimates of installations of electric light, tele- 
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phones, &c., for public buildings. Salary £125 per annum. Appli- 
cations (on printed forms from the clerk to the Board (Mr. T. Dun- 
eombe Mann), Embankment, London, E.C.) by 10 a.m. July 3. 
See an advertisement. 

Handsworth (Staffs.) Urban District Council require an electrical 
engineer. Salary £850 per annum. Further particulars are given 
in an advertisement. Applications to the clerk (Mr. H. Ward), 
Council House, Handsworth, by 30th inst. 

An assistant mains engineer is required at Bristol electricity works. 
Applications to the city electrical engineer (Mr. H. Faraday Proctor), 
Temple Back, Bristol. See advertisement. 


There are vacancies for three premium pupils at Bedford Cor- 
poration electricity works. Particulars from the borough electrical 
engineer, Mr. R. W. L. Phillips, Cauldwell-road, Bedford. See also 
an advertisement. 


A draughtsman is wanted by John I. Thornycroft & Co., Church 
Wharf, Chiswick, with knowledge of mechanical engineering and 
some experience in ship electric lighting. See advertisement. 


A draughtsman is wanted well up in the design of switchboards 
and generavors. See advertisement. 


Durban (Natal) Corporation require a boiler superintendent for 
their electric power station. Salary £250 to £800 per annum. 
Applications to Messrs. Webster, Steel & Co., agents to the Corpo- 
ration, 5, East India-avenue, London, E.C., by July 4. See also 
an advertisement. 

Halifax Tramways committee require a traffic superintendent. 
Applications 26th inst. 

London County Council invite applications for the position of prin- 
cipal of Paddington Technical Institute. Commencing salary £500. 


Blackburn Education committee require an assistant lecturer in 
pure physics. Salary £120 to £140. Applications by July 11. 


Mr. James Hall, Wh. Ex., A. M. I. E. E., of Manchester, has been 
appointed demonstrator in mechanical engineering at Armstrong 
College, Newcastle-upon-Tyne. 

Mr. F. W. Courtenay Clarke, assistant general manager and 
accountant of La Capital Tramways Co., Buenos Ayres, has been 
appointed assistant general manager of the Grand National and New 
Companies, retaining his position with La Capital Co. Mr. H. C. 
Bocquet, general manager of La Capital Tramway Co., has been 
appointed to manage the Grand National and New Tramway Com- 
panies, in place of Mr. Wall, resigned. 


UP. 


EDUCATIONAL NOTICES. 

City and Guilds of London Institute.—-The courses of instruc- 
tion at the Institute’s Central Technical College (Exhibition-road) 
are for students not under 16, and those at the Finsbury Teclinical 
College for students not under 14. The entrance examinations to 
both colleges are held in September, and particulars of these may 
be obtained from the respective colleges or from the head office, 
Gresham College, Basinghall-street, E.C. Some information as to 
fees, &c., is given in an advertisement elsewhere. 


Northampton Institute.—At the entrance examination for the 
day courses in engineering to be held next September the governing 
body of this Institute has decided to offer three scholarships for open 
competition. The scholarships will give exemption from fees (amount- 
ing to £52) during the whole of the four years' course in mechanical 
or electrical engineering. 


Motor Construction Lectures. Prof. C. A. Carus- Wilson, M.A., 
M.I.E.E., has commenced a special course of lectures to senior 
students of the Electrical Standardizing, Testing and Training Insti- 
tution, upon direct-current motor construction. The lectures will 
5 on every Monday and Thursday for the remainder 
of the term. 


— — -— — ͤ— 
— — 


Australia.—It is announced that the Federal Postmaster-General 
has decided to connect Melbourne and Sydney by telephone. Some 
tune ago an estimate for this work was prepared, and £50,000 was 
the figure arrived at, but the present Postmaster-General hopes to 
reduce this sum. He has caused enquiries to be made as to whether 
the introduction of the telephone has permanently injured the tele- 
graph revenue, and, in reply, information has been furnished to the 
effect that although a decline in the telegraph revenue happens 
when the telephone is first introduced, the decline only continues 
for a short period. 

The report of the Launceston (Tasmania) city electrical engineer (Mr. 
Wm. Corin) for 1904 states that the surplus is over £2,000 instead of the 
£660 anticipated. The receipts increased by about £1,500. A third 
three- phase generator has been put in, and nearly all the lamps and motors 
in the central area are now being supplied with current from the new 
machinery through low-tension underground feeders, There are now 46 
three-phase motors (=119 н.р.) connected, 41 motor (=126 н.р.) are 
waiting to be changed over, and orders for 15 motors ( 138 в.н.р.) are in 
hand. The plant is of sufficient capacity to supply current to a further 


1,000 н.р. of motors and between 300 and 400 m.». for tramways, and 
Mr. Corin hopes the suggestion to construct electric tramways will be 
seriously considered at an early date. 

The report of the electrical engineer (Mr. Geo. Lofts) on the first year’s 
working of the Devonport (Tasmania) electricity undertaking states that 
the gross profit was 6:4 per cent. on the capital invested, and 4 per cent. 


of this has been paid as interest and 1 per cent. to sinking fund, the 


remaining 1:4 per cent. being placed to reserve. Mr. Lofts believes that in 
only one other case in Australasia has such a good result been obtained in 
the first year's working of an electricity undertaking. At the end of 1904 
there were 140 consumers aud the equivalent of 3,097 8 c.p. lamps con- 
nected, an increase of 900 on the year. 

Ballgmena.— The Council have applied to the Board of Trade for 
an extension of time to carry out their provisional electric lighting 
order, 1897. 


Bermondsey (Gondon).—The promoters of the Administrative 
County of London and District Electric Power Bill have offered the 
Council terms upon which the promoters are prepared to negotiate 
with a view to Ше withdrawal by the Council of its opposition to the 
bill and the supply by the company to the Council of electric energy 
in bulk. On the recommendation of the Electric Light committee 
it was decided to continue the opposition. 

Deputations waited upon the Council to urge the speedy electrifi- 
cation of the Southwark Park-road and Jamaica-road tramway 
systems. The matter has been referred to a committee. 


Bolton-—The capital expenditure of the electricity department 
at the end of March was £256,820. 12s. 11d., an increase of 
£15,019. 14s. 19s. on the year. 

The annual income was £38,975, 14s. 1d. (private lighting £17,967. 14s. 7d., 
public lighting £119. 13s. 9d., power £4,715. 1s. 3d. and traction 
£14,588. 6s., meter rentals £339. 17s. 9d., motor rental £715s. 19s. 1d. and 
profit on fittings £529. le. 8d.). Working expenses were £14,837. 9s. ld., 
leaving gross profit £24,138. 5s. Interest required £7,281. 16s. and 
sinking fund £12,708., leaving net profit £4,148. 93. After crediting 
£1,986. 10s. 2d. from 1904 and devoting £5,557 to relief of rates, 
£577. 19s. 2d. has been carried forward, The total voted in relief of 
rates since 1899 is £23,582, 18s. ld., and deducting £1,915. 18a. 10d., 
loss on first three years" working, the balance is £22,666. 198. 3d. Works 
costs were 0:527d. per unit, compared with 0:5814. in previous year. 
Total costs 0°652d. (against 0:707d.), including capital charges, 1 531d. 
(against 1:510d.). The plant capacity is 4,440 kw. There are 1,733 private 
eonsumers (against 1,559), with the equivalent of 192,195 8 c.p. lamps 
(against 160,944). The average price obtained was 1:614. (against 
1-77d.). The units consumed were 1,265,684 for private lighting (against 
1,198,144), 9,694 by public lamps (against 9,547), 3,182,903 by tramways 
(against 3,098,292), and 1,000,348 (against 750,915) by motors. 

The tramway accounts show capital spent £452,331. 1s. 6d. (increase 
on year £25,871. 178. 8d.). Traffic receipts were £95,016. 15s. 7d., and 
total revenue £95,766. 158. 7d. "Working expenses were £55,202. 7s. 5d. 
Interest required £13,014. 88. 8d., rent paid for leased lines £146, repay- 
ment of loans £12,278. 78. 6d., reserve for renewals £11,599. 128. 6d. Net 
profit (which has gone to reduction of rates) was £3,941. Os. 5d. 

The borough electrical engineer (Mr. A. A. Day) says that the revenue 
of the electricity department is not quite up to the previous year’s, owing 
to great depression in local industries, reductions in price of current to 
private consumers and to the tramways department (the latter alone 
amounting to about £1,700), and the abolition of meter rents for private 
lighting. While the output has increased by over 400,000 units the total 
cost of production has only slightly increased. In regard to the tram- 
ways, all the items of cost are dowa except interes‘, repayment of loan, 
rates, &c. 

Canada.—Ottawa City Council have decided to buy out the Con- 
sumers’ Electric Co. for £40,000. 

The city electrical engineer, Mr. Rust, has prepared a detailed 
estimate of the cost of a municipal electricity supply scheme for 
Toronto, which he places at £128,000. 

The City Council of Calgary, N.W. Territories, have decided upon 
the municipal ownership of the electric lighting of the city. Mr. 
R. S. Kelch, of Montreal, has been appointed consulting engineer, 
and to him has been referred the consideration of a number of 
tenders which have been sent in for the erection and equipment of 
the generating station. 


Cardiff.— Recently the local tradesmen asked the Electrical com- 
mittee to grant a rebate of 10 per cent. on electric lighting accounts 
if paid promptly. 

The borough electrical engineer and manager (Mr. A. Ellis) reports that 
if this were conceded the whole of the electrical department's profit would 
be absorbed. Speaking roughly, the income for the last year was £33,000, 
and a 10 per cent. discount would cost them £3,300 per annum. 

The committee have decided not to comply with the request. 


Colchester. — The capital expenditure of the electricity de- 
partment at the end of March was £60,121. 12s. 2d., against 
£51,368. 14s. 9d. in 1904. 

The revenue for this, the sixth, year’s working was £11,432. 18s. 4d., 
against £7,542. 15s. 2d., and the total costs were £5,671, 78. 2d. compared 
with £3,691. 4s. 8d., the gross profit being £5,761. 11s. 2d., against 
£3,851. 10s. 6d. After paying interest (£1,582. 5s. 2d.) and sinking fund 
(£1,746. 18s.) the surplus was £2,432. 8s., against £1,280. 17s. 4d. The 
capacity of the plant is 1,280 kw., the maximum load reached was 692 kw. 
and the load-factor 13:22 per cent. The equivalent of 81,761 8c.p. is 
connected, against 25,431 in 1904, and the number of units sold was 
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799,807, against 402,440. The works costs were 1:42d. per unit, against 
1:75d., and the total costs 17d., against 2:2d. 

Ooventry.— Оп Tuesday the Council resolved, on the recom- 
mendation of the Electric Light committee, to undertake the main- 
tenance and renewal of electric lamps on consumer's premises 
according to a scale of charges presented. 


Darlington.—The accounts of the light railways department for 
the year ended March show capital expenditure £72,192. Os. 1d. 
(increase £22,761). 

Traftic receipts were £8,317. 118. 2d., and total revenue £8,544. 13s. 11d. 
Traffic, general and power expenses were £6,464. 4s. Id., including 
£2,521. 3s. for current at 1jd. per unit. There are 4 miles 22 yds. of 
double and 1,513 yds. of single track. 306,636 car-miles were run. There 
are 16 cars in the service. After paying interest (£2,645. 16s. 3d.) and 
sinking fund (£2,172. 18s. 4d.) the net deficit was £2,628, 18s. 7d. 

Deptford (Gondon).—The Council have decided, on the recom: 
mendation of the Electrical and Lighting committee to continue 
opposition to the London electric power bills. It had previously 
decided to withdraw from such opposition. 


Dewsbury.— Duringithe year ended March the electricity depart- 
ment generated 989,037 unita of electricity, and 877,649 units were 
sold (public lighting 25,272 units, traction 517,818 units, and private 
consumers 385,059 units). 

The receipts were £9,353. 10s. 3d. (compared with £8,814. 5s, 4d.) and 
the expenses £4,859. 78. 64. (against £4,160. 178. Id.), leaving a gross 


profit of £4,394. 2s. 2d., compared with £4,658. 8& 3d. After payment of 


interest and sinking fund the net profit was £1,248. 7s. 6d., against 
£1,951. 108. 3d. The reduction ів partly accounted for by a lower tariff. 

Dub)in.—An inquiry was held here last week into the application 
of the Corporation for permission to borrow £7,700 in connection 
with the scheme for the utilisation of the tramways system for the 
conveyance of the city refuse. 

At to-day's meeting of the City Council the Lighting committee 
will submit a report recommending application for sanction to a 
further loan of £100,000 for electric lighting extensions. 


Dandee.—The City Council decided on Wednesday to fix charges 
for electrical energy as follows:—For supply up to 20 units per 
quarter, 6s. 8d.; over 20 and up to 10,000 units, 4d. ; exceeding 
10,000 units, 3d., with a discount in each case of 5 per cent. for pay- 
ment within 28 days. For tramways, 144. per unit. For public 
lighting, all-night arcs are to be charged at £15 each per annum, 
and those burning a specified portion of the night £7. 10s. 


Ealing (London).— After paying all working expenses and meet- 
ing interest and sinking fund, there was a net profit of about £1,100 
on the past year's working of the Council's electricity undertaking. 


Eastbourne —-The capital expenditure of the electricity depart- 
ment at March 31 was £148,924. 68. 8d., an increase of £2,920. 8s. 2d. 
on the year. 

Income was £20,467. 78. 1d., working expenses £8,300. 168. 6d., and out 
of the gross profit of £12,166. 10s. 7d., capital charges absorbed £9,440 19s., 
leaving £2,725. 11s. 7d. net profit, of which £2,000 has been placed to 
reserve and £725 to relief of rates, 1,185,758 units were generated, 
753,562 units were sold to private consumers for lighting, 24,428 for 
power, and 169,681 to public lamps. "There are 977 private consumers 
(increase 89) with the equivalent of 71,878 8 c.p. lamps (increase 8,880). 
The plant capacity is 1,200 kw., and the maximum load was 875 kw. 

The flat rate charge to private consumers for current has been reduced 


from 6d. to 54d. per unit, and a proportionate reduction has been made in 
the maximum-demand system charges. 


Ebbw Vale.—Sanction has been received by the Council to a loan 
of £9,054 for electricity supply. 


Edinburgh.—On Wednesday the Council discussed & report by 
the Lord Provost's committee recommending the approval of an 
agreement between the Council and the promoters of the Queens- 
ferry-Edinburgh Electric tramways. 

Right is reserved for the Council to purchase the undertaking on pay- 
ment of the cost of construction, less 24 per cent. per annum for depre- 
ciation, If this option is exercised prior to December, 1912, the company 
receives a bonus of 124 per cent., if between 1912 and 1919 a 10 per cent. 
bonus, after 1919 а 5 percent. bonus, It is also reserved to the Council 
to decide within six months after the order is obtained whether they shall 
themselves construct the line within their own boundaries, and also as to 
the system of traction to be adopted. A clause providing that the com- 
pany’s powers shall lapse if construction work is not commenced within 
one year having been added, the agreement was approved. 


Electric Automobiles.—In certain parts of South and Central 
America the electric voiturette is by far the most popular of the 
light motor vehicles. Dwellers in tropical and semi, tropical 
countries appear to have an objection to the petrol vehicle, and on 
every side is heard the preference that is being given to such 
electric machines as are on the market. This would be given to a 
much larger extent if a cheap, light vehicle could be provided to 
meet the undoubted demand. In Mexico City and neighbourhood 
electric voiturettes, costing from £150 to £200, are already in use, 
and it is stated that in Mexico City alone 400 automobiles of one 


sort and another have been supplied. The electric vehicle in favour 
is of from 8 to 15 H. p. 


Electric Driving in Steel and Iron Worke.—At the meeting of 
the Ebbw Vale Steel, Iron & Coal Co. on Tuesday the chairman 
(Mr. J. Brailsford) said that they had kept the steel works going 
full time throughout the year, and had derived great assistance from 
the modernisation of the plant. Had they not have gone in for 
electric driving and up-to-date plant they would have been out of the 
trade longago. As it was, the output for the year was the largest on 
record and costs had been largely reduced. 


French Tramway Enterprise.—A new company, Le Central 
Electrique du Nord, has been formed with a capital of £250,000 for 
the purpose of constructing and working an electric tramway 
service 374 miles in length between the cities of Lille, Roubaix and 
Tourcoing. 


Glasgow.—The net profit on the Corporation tramways for the 
past year was £98,257 and the gross profit £768,000. Expenses 
were £387,000, depreciation stands for £153,000, and interest and 
other charges £134,000. Of the net profit £68,000 is to be written 
off for special depreciation and the balanoe carried to reserve. 


Goole.—The Town Council, who have decided to establish elec- 
tricity supply, have appointed Mr. Walter Emmott, M.Inst.C.E., of 
Halifax, their consulting engineer. 


Gravesend.— The total capital expenditure of the electricity 
department at March 81 was £49,709. 4s. 6d., an increase of 
£9,455. 18s. 

The receipts were 27.408. 16s, 7d., and expenses £4,441. 18s. 84. 
Interest absorbed £1,667. 1s. 4d., repayment of capital £1,253. 7s. 9d., 
and £29. 9s, 2d. is carried forward. The total maximum supply demanded 
was 453kw. 

The salary of the borough electrical engineer (Mr. C. F. McInnes) 
has been increased from £250 to £800 per annum. 


Grays (Bssex).— The receipts of the electricity departinent for the 
year ended March were £8,028. 4s. 8d. 

Working expenses were £1,655, interest £658, sinking fund instalment 
£506, and net profit £209. There are 201 private consumers, with the 
equivalent of 3,734 8 с.р. lamps connected. 82 additional street lamps 
were connected during the year, making a total of 253, equal to 681 
8.c.p. lamps. 26 additional Luna Nernst lamps have been erected for 
street lighting, making 45 Nernsts now in use. The average life of the 
burner i8 stated to be 435 hours. There are 10 motors connected (equal 
to 33 n. i. P.). The maximum demand was 120 kw. 


Greenwich.—The London Electricity Supply Corpn. have appealed 
to the Board of Trade against the conditions imposed by the Borough 


Council upon its consent to the corporation carrying out certain 
street works. 


Halifax.—The Council have authorised the Tramways committee 
to construct a line from the present terminus at Salterhebble to the 
Calder and Hebble Inn, at an estimated cost of £6,400. 


Hanwell.—At the last meeting the District Council ordered the 
agreement with the Uxbridge Electric Lighting Co. for the transfer 
of the Hanwell Electrie Lighting Order, 1904, to be sealed. 


Huddersfleld.— The minutes of the Tramways committee pre- 
sented to the Corporation on Wednesday contained a recommendation 

That all drivers who bave runaway cars, or who lose control, be dis- 
missed, if i& be afterwards found that the brakes were in good working 
order. The committee also recommended that two motormen recently 
involved in accidents be reduced to conductors. 

The Chairman (Ald. T. H. Moore) referred to the steps that had been 
taken to prevent a recurrence of accidents, and said the manager had 
instructions to dismiss any employé acting contrary to regulations, and 
would have absolute power over the men without any power of appeal to 
the Tramways committee. 


Ilford.—A loan of £900 for electric fire alarms has been sanctioned. 


Ince.—The Council have applied for an extension of time for 
carrying out the terms of the Ince provisional electric lighting order, 


Ipswich.—The receipts of the electricity department for the past 
year were £8,938 and the gross profit £2,605. Interest required 
£2,522 and sinking fund £1,761, leaving a deficiency of £827. 

There are 209 private consumers (against 98 at March, 1904) and the 
connections increased by the equivalent of 19,977 8-c.p. lamps. 1,066,285 
units were supplied to tramways and 268,915 for lighting and power. 

Tramway receipts were £23,327, working expenses £18,868, interest 
£4,079, instalment of repayment of capital £1,264, deficit for year 


£822. 0s. 9d. 5,693,680 passengers were carried and 692,310 car-miles 
were run, ! 


Islington (London).— On Friday the Council adopted the repor 
of Prof, kennedy (abstracted in our issue of 2nd inst.) on the pro- 
posed extensions at the electricity works, and it was decided to 
obtain tenders for plant, estimated to cost £15,500. | 

The report recommending the revision of charges for electric cur- 
rent, referred to in our last issue, was withdrawn, in order that the 
Finance committee may consider and report on the subject. | 

The Council are petitioning against the London Electric Power 
Bills, and the Parliamentary Committee have been authorised to 
oppose same. 


» 
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Light Railways.—Newark & District and Central Essex Light 


Railway (Amendment) Orders have been submitted for confirma- 
tion. Objections by July 8. 


Lima.—The six large electric motor vehicles which have been 
imported from the United States by the Sociedad Automobiles 
Lima (Ltd.), have cost £1,500 each delivered at Callao. The object 
is to establish a public omnibus service at Lima. The vehicles will 
carry 80 passengers. It is proposed to relieve by means of these 
vehicles the congested horse tramway service. The higher price 
which is to be charged on the electric vehicles will, it is considered 
attract the wealthier passengers now travelling by the tramways, 
the latter having no first and second-class divisions, as is often the 
ease in South and Central American tramcars. Señor M. G. Diez 
is in charge of the electric vehicle enterprise and Señor J. Godoy 
of the tramway undertaking, which is about to be converted to 
electric traction on the overhead system. 


Liverpoo).—The Select Vestry on Tuesday decided to proceed 
with the preparation of plans and specifications for a generating 
station at Brownlow-hill, for which sanction to borrow £10,000 has 
already been received. 


London Power Bills.—A deputation of representatives of London 
County Council, the City Corporation, the Metropolitan Borough 
Councils and the local authorities of various suburban districts are 
to wait upon the President of the Board of Trade in opposition to 
the Administrative County of London and District Power Bill and 
the Metropolitan Electric Supply (Various Powers) Bill. 


London Power Bills and Provincial Municipelities.—At the 
request of London County Council, Exeter Corporation last week 
agreed to co-operate in opposing the London and District Electric 
Power and the Metropolitan Electric Supply Bills on the ground 
that the bills would create a precedent for allowing companies to 
take the most profitable consumers away from municipal electricity 
undertakers. 


Manchester.—The income of the electricity department for the 
year ended March 31 was £302,200, including £182,560 for private 
and public lighting and power and £117,590 for traction. 

Working expenses were £174,820, and after interest and sinking fund 
had. been paid the net surplus was £4,544. The reserve fund at the 
beginning of the year stood at £32,561, but now only amounts to £20,387, 
the decrease being mainly due to expenditure in respect of vibration 
and explosion lawsuits, Capital outlay at March 31 was £2,199,689. 
Application has been made for sanction to borrow £60,000 for addi- 
tional sub-station plant, and when this sanction has been obtained 
the total borrowing powers wiil amount to £2,419,546. In the esti- 
mates for the year ending March, 1906, provision has been made for 
& reduction in the price charged for current for lighting, and the 
Council are advised by the Electricity committee to sanction a reduc- 
tion to short-hour consumers from 54d. to 44d. per unit as from Sept. 29 
next. An agreement has been entered into with Gogton District Council 
to taking over the Gorton Provisional Order, 1899. Substantial pro- 
gress has been made with the erection of the two 750 kw. Parsons- 
Siemens turbo-generators at Dickinson-street, and the work is approaching 
completion. These sets will supersede several belt-driven sets of smaller 
size which have been sold. The work in connection with the erection 
and equipment of the additional 12,000 н.р. installation at Stuart-street 
station has made steady progress during the year, and the two 6,000 н.р. 
generators are practically complete and ready for running. The official 
tests will be carried out at an early date. Important extensions of the 
street mains are being carried out. The total output of the works during 
the past year was 47,170,721 units, compared with 38,610,922 in 1903.4, 
an increase of 22:17 per cent. The quantity accounted for was 36,979,552 
15 The total length of mains laid at March 31 last equalled 292 miles 
166 yds. 


_ Mansfield.—The Council have reduced the charge for current for 
lighting to 7d. and 1d. and for power to 4d. and 1d. 


Marylebone (London).— The Electricity committee reported on 
Tuesday that the Council's solieitors having advised that Mr. A. 
Wright could not accept the position of & direetor of the Reason 
Mfg. Co. whilst holding his appointment as consulting engineer to 
the Council, Mr. Wright had abandoned the idea of becoming a 
director of the company. He still remains a shareholder and acts 
as technical adviser to the company, which the solicitors advise 
he may do. On any question arising between the Council and the 
company, the committee will be advised independently by the resi- 
dent electrical engineer, Mr. F. A. Wilkinson. 

The Local Government Board has issued an order to the effect 


that a housing scheme is not necessary in respect of workmen’s, 


dwellings acquired, or to be acquired, by the Council under the St. 
Marylebone Electric Lighting Act, 1904. 


Middlesbrough.—The net profit on the past year's working of 
the electricity undertaking was £504. 


Morley.—During the year ended March the electricity depart- 
ment sold 142,959 units, compared with 142,958 in previous year. 
M E consumers there had been sold 95,217 units, against 

The borough electrical engineer (Mr. J. Ellis) thinks that the reasons 
why the output remains constant are—(1) prejudice against the electricity 
department; (2) tradespeople do not realice the advantages of electric 


lighting; (3) the remarks made in the Council chamber in the past have 
not been of a nature to encourage the public to take a supply of electricity ; 
and (4) a fit of all-round economy appears to be passing over the district. 


Newport (Mon.).—-For year ended March 31 there was a loss of 
£595 on the tramways and a profit of £479 on the electricity depart- 
ment. Economies estimated at £1,300 a year have been authorised. 


Norwich.—For the year ended March 81 the total receipts of the 
electricity department were £80,259, increase £1,526; the working 
expenses were £13,684, increase £99; the gross profit was £16,574, 
increase of £1,327. 

After paying interest and sinking fund, the net profit was £5,433, 
against £4,432 in 1903-4. The department have now an accumulated 
balance of £1,018 to be dealt with, and the Elestricity committee recom- 
mend that £3,765 be written off the balance of outlay on certain small 
engines which were taken over when the undertaking was purchased, and 
which require to be replaced by engines of larger type. It is also proposed 
to carry £6,000 as a first contribution towards reserve, leaving £253. 11s. 4d. 
to be carried forward. 2,087,942 units of current were generated. 273 
new customers were added during the year, bringing the total to 3,283, with 
an equivalent of 102,000 8-c.p. lamps connected and 260 motors, with an 
aggregate of 1,105 H.P. 

A special feature has been the introduction of a system for the main- 
tenance of lamps on consumers’ premises. It was found that many 
people were not obtaining satisfactory results from their electric lighting 
because the lamps were not renewed as often as they should be, and the 
committee decided to offer to keep any consumers’ lamps in good order for 


‘such an amount as would cover cost. The scheme has met with great suc- 


cess, and during the year some 300 consumers accepted the offer. One 
of the most important local companies, after careful consideration, 
decided to take current from the Corporation to the extent of 120 R. p., 
rather than put down independent plant. Other large firms are con- 
sidering the working of thcir machinery by electric motors, and the 
committee hope to be able to report substantial additions in this direction 
during the present year. 

Patentsin Turkey.—The secretary of the Chartered Institute of 
Patent Agents announces that an Imperial order has been issued at 
Constantinople, without consulting the Ministry of Commerce or 
patent authorities, or obtaining the consent of the Powers, doubling 
the taxes payable on patents and trade marks. Though the Ministry 
of Commerce or the Powers may endeavour to get the order 
repealed, in the meantime patentees and trade mark owners must 
be prepared to pay the additional fees. 

Personal. Mr. J. T. Baron, resident electrical engineer at the 
St. Pancras Councils Regent's Park electricity station, was tem- 
porarily appointed by Council 12 months ago to also supervise the 
King's-road station. 

On Wednesday the Council made this arrangement permanent, in- 
creasing Mr. Baron's salary from £350 to £450 per annum with residence, 
coals and light. Mr. Baron was also voted an bonorarium of £100 in 
respect of the additional duties carried out by him at King's-road during 
the past year. 

Plymouth.—The fifth annual report of the borough electrical engi- 
neer (Mr. E. G. Okell) states that during the year ended March 31 
114 new consumers were added, with an equivalent of 9,246 8 c.p., 
making 667 consumers and 50, 770 8 c.p. lamps connected. 

The use of electric motors is increasing. "There are now about 50 in 
use by private consumers, and it is expected that the reduction in the 
price of electricity for power to 2d. per unit will assist in promoting their 
further adoption. The units sold during the year were 1,699,460, or 
190,367 more than in the preceding year. The works costs were 1:054. 
per unit sold compared with 1-13d., and the total costs 1:41d. compared 
with 1:49d. The gross profit was £10,325. 2s. 3d., against £9,175. 4s. 2d. 
After paying interest and sinking fund the net profit is £1,350. 4s. 6d., 
which has been placed to reserve, which now stands at £4,869. 10s. 3d. 

Pontypridd.—4As the South Wales Electrical Power Distribution 
Co. claim the right to supply electricity in Pontypridd for domestic 
purposes the Council have decided to obtain counsel's opinion on the 
point thus raised. 

Poole.—The formal transfer of the undertaking of the Poole & 
District Electric Traction Co. to the Bournemouth Corporation took 
place at midnight on Thursday last week. 


Presentation.—On 14th inst. the staff at Hammersmith (London) 
Borough Council electricity works presented to the chief engineer 
(Mr. G Gilbert Bell) a silver salver on the occasion of his marriage. 

The staff of Halifax tramways department has presented Mr. 
Bamber with a gold albert and medal on his departure to take up 
the position of manager of Keighley Corporation tramways. 


Quick Work.—The Fire at Chatham Electricity Works.— 
Consent of the War Office having been obtained for the layirg of 
a cable across their Lines, and arrangements with Gillingham 
Council completed, on the 8th inst. Henley’s Telegraph Works Co. 
were instructed to proceed with the work, and nearly two miles of 
three-phase 11,000 volt E.H.T. cable was delivered by them at 
Chatham on the 11th inst. Arrangements were made to work right 
through the Whitsun holidays, and although most of the cable had 
to be drawn by hand for nearly half a mile across the Chatham 
Lines the whole of the cable was laid and jointed complete by 
the morning of the 17th inst. In addition to this the old feeders 
had to be diverted and lengthened to the extent of about 50 yds. The 
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coal store, which is the only part of the station that escaped de- 
struction, has been cleared out and fitted as a substation with 
switchboard, transformers and boosters, the latter being required 
owing to the pressure on the Gillingham mains being 2,000 volts and 
on Chatham 2,400 volts. By 5 pm. on Saturday last, 17th inst., 
the whole of the network was made alive and the consumers were 
given a constant supply. 


Rating of Light Bailways.—The Wakefield & District Light 
Railways Co. have refused to pay in full the district rate levied on 
the company by Wakefield Corporation, on the ground that they are 
entitled to be rated at one-fourth only by virtue of sec. 211 of the 
Public Health Act, 1875. The Corporation contend that the light 
railway is not a railway within the meaning of the section, but if it 
be so, then the company are not occupiers of land used only as а 
railway. A conference of the local authorities affected is to be held 
to-day (Friday) at Wakefield Town Hall to discuss the position. 


Rhondda Tramways.—A Board of Trade inquiry was held last 
week into a suggested agreement for leasing the Council's proposed 
tramways. . 

Mr. 8. T. Evans, K.C., M.P., explained that the object of the inquiry 
was to inquire into and report to the Board of Trade upon an agreement 
made for leasing certain tramways which were to be constructed under an 
act passed in 1902. According to the act, the Council could proceed 
either under вео. 29 or sec 30. The former made it conditional upon the 
Council to borrow money and construct the tramways themselves, and 
afterwards lease them to а company. By sec. 30, upon which the Council 
proposed to proceed, they were not undertaking the responsibility of con- 
structing the lines. A company was to be formed which would undertake 
this work and enter into an agreement with the Council on terms. Mr. 
Evans argued as to the necessity for a tramway in a district like Rhondda, 
which had grown in ratable value from £165,429 in 1877 to upwards of 
£500,000, whilst the population had increased from 23,950 to 125,000 
odd, and was rapidly increasing. The main grounds of opposition was 
that the venture could not be a profitable one, but the proposed com- 
pany would have to pay to the Council an annual sum of £2,250. 

he company would be directly under the control of the Council as to 
what portions of the tramway should first be constructed, or whether it 
should be proceeded with all at one and the same time. At the end of 42 
years the Council could, out of the sinking fund established out of the 
rental (which would amount at 33 per cent. to £208,305), buy the whole 
undertaking. In addition the company would keep in repair practically 
one-third of the roadway. 

After the clerk to the Rhondda Council (Mr. W. P. Nicholas) had given 
evidence, Sir Dovcras Fox, consulting engineer to the Council, stated 
that the pro sed tramway would cover a distance of 26 miles, inclusive 
of a 14-mile horse tramway which had been purchased by the Council, 
and which would have to be electrified by the lessees. He had gone care- 
fully into the metter, and had discovered that he had over estimated the 
сові in giving ggidence before the Parliamentary Committee. He now 
estimated the cost of construction at about £4,750 per mile, or £123,500. 
Sir Douglas put the total cost at £222,268. He estimated the saving to 
the ratepayers by the company's repairing and macadamising the roads 
at £1,500 a year. 

Mr. Jons CrowTHer said he was prepared to promote the company. 

Evidence for the opposition was then taken on the lines indicated by 
Counsel. 


Rochdale.—For the year ended March 31 the capital expended 
on electricity supply was £12,645. 9s. 7d., bringing the total to 
466,413. 19s. 5d. 

Income was £9,797. 168. 2d., and expenses £4,975. 7s., leaving a gross 
profit of £4,822. 9s. 2d. to meet interest (£1,834. 18s. 9d.), instalment of 
principal (£1,200) and sinking fund (£591. 138. 1d.). After taking into 
account £622. 13s. 7d. from previous year, the balance forward was 
£1,818. 108. 11d. 1,440,429 units were generated and 1,160,593 units sold 
(239,241 for lighting, 290,313 for power and 631,039 for traction). The 
total maximum supply demanded was 908:5 kw. Out of the £1,195 net 
profit £1,000 has been voted to relief of rates and £195 carried forward. 


Bt. Pancras (London).—On Wednesday the Council decided to 
apply for space at the forthcoming Olympia electrical exhibition to 
the value of £100. 

Mains are to be extended on the Brookfield estate at an estimated cost 
of £680, and additional cables are to be laid, at a cost of £430, in con- 
nection with the change of pressure of supply in four thoroughfares. 
The chief electrical engineer (Mr. Sydney W. Baynes) reported that, 
owing to the rige in the price of copper and the necessity of increasing 
the size of the centre conductors, the estimate of the cost of laying the 
feeder mains to Somers T own had been increased from £1,280 to £1,580. 


Sheffield.—The accounts of the electric lighting department were 
presented to and approved by the City Council last week. An 
abstract of the accounts appeared in our issue of the 9th inst. 

The chairman of the Electric Light committee (Mr. Bennett) stated 
that the result of the year's working was most satisfactory, and he claimed 
that it reflected great credit, not only upon the committee, but more - 
cially upon the engineer and manager (Mr. В. E. Fedden) and his staff. He 
advocated the formation of a reserve fund, and hoped that eventually the 
committee would have such a fand as would place them in a position to 
meet any demands which might be made upon them. If they wanted to 
write off a large sum towards depreciation or the formation of a reserve 
they would have to inorease the price for current, but that would be a 
mistake, At present, and for many years to come, they must not touch 
any surplus profits, and they could then establish a depreciation or 
reserve fund. 


Ald. STYRING, ex-chairman of the committee, alluded to a statement 
issued to members as to the capital of the plant, &c., taken over from the 
old company on Deo. 31, 1898, and the value of those portions which had 
become obsolete. It appeared that £299,323. 17s. 3d. had been paid to 
the company, and that the present value of the plant then taken over was 
put at £99,748. 7s. 4d. The interest and sinking fund on the difference 
was £11,470. 4s. 4d. per annum, the period of the loan being for 40 years. 

Councillor Hvonzs appealed to the committee to make the provision of 
electric power in the city a commercial proposition. At present there 
were restrictions and difficulties, and, above all, there was the excessive 
cost, which was preventing the spread of electric lighting and the use of 
electric power in Sheffield which ought to take place. The gas company 
was managed on strict commercial lines, and if the Electric Light com- 
mittee would take a leaf out of their book, they would find that it was not 
only a good thing to learn something from their enemies, but they would 
greatly enhance the position of their undertaking. 


Shoreditch (London) —The Lighting committee reported on 
Tuesday that the borough electrical engineer (Mr. C. Newton Russell) 
had reported that, owing to the efficiency of the plant at Whiston- 
street works and improvements effected in the Coronet-street plant, 
he had been able to considerably reduce the coal cost per unit, and 
а E output increased the standing charges were being steadily 
reduced. 

The committee had had before them an estimate for the year ending 
March, 1906, based upon actaal results obtained during the last three 
months, which showed a reduction in estimated expenditure of £3,380, 
and this, added to the surplus shown in the annual estimates, made a total 
estimated surplus for the year of £6,136, largely due to economies in coal 
consumption. The committee urged that some concession should be made 
to the consumers and a revised scale of charges has been drawn up, the 
effect of which would be to reduce the estimated surplus to about £1,000, 
without allowing for the probable increased demand. The changes decided 
upon were (1) Maximum demand system, from 5d. per unit for first two 
hours and 2d. after to 5d. during first 14 hours and 2d. after. The altera- 
tion to come into force in the September quarter. (2) Flat rate from 5d. 
to 4d. per unit; theatres and music halls 34d. Consumers using not less 
than 75,000 units per annum for lighting, 8d. per unit. This latter scale 
to come into force in December quarter. (3) Basement rate from 4d. to 
84d.; to come into force December quarter. (4) Consumers of more than 
50,000 units per annum, for power from 8 at rate to 15s. per quarter 
per horse power of maximum demand, 3d. per unit for all electricity 
consumed (maximum charge, 2d. per unit), with a rental of 2s. per quarter 
for the necessary demand indicator. To come into force in September 
quarter, For publio lighting, from 24d. to 2}d. per unit, to come into 
force in December quarter. 


South Bhields.—An inquiry was held on Tuesday into the appli. 
cation of the Corporation for permission to borrow £15,625 for ex- 
tensions at the electricity works. 

The town clerk (Mr. J. Moore Hayton) asked that the period for repay. 
ment should be 25 years, and explained that the loan was required to 
extend the plant in otder to supply energy for tramways which the Council 
were constructing and'for supplying current to factories and workshops 
for power. There таяй large margin of power still available at the works, 
as the plant capacity was 1,600 kw., and last year's total demand ouly 
reached 953 kw., but, as alternating current was not altogether suitable 
for traction and power, it was proposed to supply continuous current at 
500 volts by means of two 550 kw. steam dynamos. It was also desired to 
put in an additional boiler, pumps, switchboard, &c. The capital out- 
22088 was £122,383. The net profit on last year's working was 

2,065. | 

Mr. J. Н. Cawrnra, borough electrical engineer, gave technical details, 

and said the length of the tramways to be supplied was 61 miles. 


Southport.— During the past year the receipts of the tramways 

department were £17,906, increase £259 over previous year. 
orking expenses were £10,756, against £10,986. Interest absorbed 

£3,866, and sinking fund £3,269, leaving a net profit of £15, compared 
with a deficit of £341. | ' i 

The Council have decided to increase the salary of the tramways 
manager (Mr. J. T. Kendrew) to £225 and to grant two subsequent annual 
increments of £12. 10s. 

The net profit of the electricity supply undertaking was £3,355, of 
which £2,500 is to be devoted to relief of rates. 


Southwark (London).—At the Council meeting on Wednesday 
the Electric Lighting committee reported that shortly after taking 
over the management of the station in January the electrical engi- 
neer and manager (Mr. D. M. Kinghorn) made a series of sugges- 
tions as to the future economical working and management of the 
angen ne: but owing to the extensions recommended involving a 
somewhat heavy expenditure it was decided to defer action until 
after the year's accounts were closed. 

The committee had rez2ntly again given the engineer's report careful 
consideration and had decided that it would not be advisable to carry out 
all the works recommended. They had decided to deal with those matters 
which appeared to be urgent and necessary for the efficient working of the 
station and which could be carried out at a cost of about £1,400. The 
report was adopted and it was resolved (1) to overhaul and repair the 
battery at a cost of £250 ; (2) to instal a balancer and booster at a cost of 
£450; (3) to erect a new fire-proof gallery and re-erect the present switch- 
board thereon at a cost of £320 ; (4) to instal a feed heater and purifier at 
a cost of £380. | | | 

- A loan of £6,000 is to be obtained to cover this expenditure and to meet 
an overdraft of £4,250 on cables. 
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Stirling.—The receipts of the electricity department during the 
year ended May 15 were £4,137. Os. Td. (against £3,642. 13s. 5d. in 
previous year). 

Working expenses were £2,227. ls. 5d., and capital charges £2,128. 
Owing to £177. 14s. 10d. (part of cost of obtaining order) having to be 
transferred from capital to revenue account, £305. 18s. ld. will be 
required from the rates. The equivalent of 2,514 8 c.p. lamps was con- 
nected during the year. The total maximum demand was 207 kw. (com- 
pared with 176kw.). 260,755 units were generated against 228,790 in 
previous year. 

Taunton.—The accounts of the Electric Light committee for the 
year ended March show 

Total capital expenditure £64,053, 4s. 9d. (increase £1,342. ба. 2d. on 
previous year). Working expenses were £4,760, gross profit £3,560. With 
other items the balance was £3,731 to meet interest and sinking fund, 
the net balance being £20. 12s. 5d. The charge for current for public 


lighting bas been reduced from 54d. to 3d. per unit, and for private light- 
ing from 54d. to 34d. 


Tramway and Motor Bus Amalgamation.— The City of Bir- 
mingham Tramways Со. and the Birmingham Motor Express Co., have 
arranged to each take a proportion of the shares of anew company, 


formed with a capital of £200,000, to take over the omnibus services 
formerly owned by the Tramways Co. 


Tredegar.—The Council have adjourned for a month considera- 
tion of an offer of the Tredegar Iron & Coal Co. to supply elec- 
tricity in bulk to the Council at the following rates: Up to 50,000 
units За. per unit, 50,000 to 75,000 2$d., 75,000 to 100,000 2d. 

Warrington.— An inquiry was held on Friday into the applica- 
tion of the Corporation for sanction to borrow £4.000 for electric 
lighting extensions. 

Whitby.—The third annual report of the electricity department 
states that on March 31 the equivalent of 9,124 8 c.p. lamps (in- 
cluding 1,356 8 c.p. for publie lighting) was connected, an increase 
of 2,949 on the year. 

The total receipts were £2,145. 2s., and after deducting expenses the 
gross profit was £307. 4s. 2d. £1,017. 16s. 4d. was paid for interest and 
£684. 14». 3d. in reduction of capital, leaving £1,395. 0s. 54. to be met 
from the rates, against £1,673 in 1903.4. Permission has been granted 
for borrowing £3,100 for another boiler, a 200 kw. steam turbo-generator 
and surface-condensing plant. During the year the department practi- 
cally finished converting the street gas lamps to electric lighting. The 
works costs for the past year were 2-45d. and the total costs 3:54. per unit. 

Wilmslow.- It is expected that the electric lighting of the streets 
(for which current is to be supplied by the Alderley & Wilmslow 
Electric Supply, Ltd.) will be commenced in August. All the gas 
lamps have been removed. The charge hitherto paid for gas lighting 


has been about £350, and it is anticipated that a saving will result 
from the change. 


_ Wimborne.— Bournemouth & Poole Electricity Supply Co. inserted 
in their provisional order for this district a clause enabling them to 
erect (with the consent of the Council) overhead wires for the supply 
of electricity. This has been deleted by the Board of Trade. Wim- 
borne Council consents to the use of overhead wires, and proposes to 
petition in favour of the re-insertion of the clause. 


Woodford.—The Council have asked Ilford Council to state their 
terms fo: supplying electricity in bulk to Woodford, and the electrical 
engineer (Mr. A. H. Shaw) has been asked to submit estimates, &c. 


Yarmouth.—An inquiry will shortly be held into the Council's 


application for sanction to a loan of £10,000 for electric lighting 
extensions. 


Sports.—The Eastern and Associated Telegraph Co.'s Schools 
Athletic Club met at the Swimming Baths, Hornsey, London. on 
Saturday, to contest the final in a swimming contest of 100 yds. 
The first prize was won by Richards (Mecs.) in 90 sec.; second, 
Weller (Probs.), 914 sec.; third, Ridley (Месѕ.\, 93 sec., a special 
prize being won by M. Clarke (Probs.) in 914 sec. The annual school 
sports will be held on 24th inst. at West Hampstead, when the prizes 
will be presented by Mrs. A. R. Hardie. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Burton-upon- Trent Corporation invite tenders for the electrical 
equipment on the overhead system of about 1} miles of tramway. 
Plans and specifications may be inspected (after 26th inst.) at the 
offices of the consulting engineers (Messrs. Kincaid, Waller, Man- 
ville & Dawson), 29, Great George-street, Westminster, S.W., or at 
the oflice of the tramway engineer (Mr. P. J. Pringle), Guild-strect, 
Burton-on-Trent. Specification, &c., can be obtained at either 
address. Tenders to the Town Clerk, Town Hall, Burton-on-Trent, 
by noon July 7. See also advertisement. 


jurton-on- Trent Corporation also require tenders by noon 30th 

t.. for construction of permanent way of 1j miles of tramways. 
Hartley University College. Southampton, invite tenders for the 

supply of the following experimental plant: — (I) A 5 kw. or 6kw. 


ins 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is ready, price I5s., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Fínancial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry. 


а.-с. generator, direct.driven by suitable c.-c. motor; (2) a 5kw. 
induction motor; (3) a small experimental steam engine and boiler 
of stock design, but with certain special fittings. Further particulars 
from the registrar. See an advertisement. 


Hornsey (London) Council invite tenders for wiring and other work 
in connection with the electric light installation at the Council's 
Crouch End schools. Forms of tender, &c., from the borough elec- 
trical engineer (Mr. Norman Staniland), Electricity Works, Totten- 
ham-lane, Hornsey, N., by 4 p.m. July 3. See also an advertisement. 


London County Council invite tenders for supply, delivery and 
erection at the Battersea and Wandsworth electricity sub-stations 
of two low-tension feeder switchboards. Specifications, &c., at the 
County Hall, Spring-gardens, S.W. Tenders to the clerk of the 
Council (Mr. G. L. Gomme), County Hall, by 10 a.m. July 11. An 
advertisement contains further particulars. 

London County Council also invite tenders for supply, delivery and 
erection of four sets of high-tension feeder and low-tension machine 
switehgear for their tramway sub-stations at Battersea, Clapham. 
Streatham and Wandsworth. Tenders to the clerk. of the Council, 
by 10 a.m. July 11. 

London County Council also require tenders by 10 a.m. July 11 for 
roadwork, platelaying and paving required in the construction for 
the conduit system of electric tramways between Wandsworth and 
Tooting (about 53 miles of single track). 

Brighton Corporation invite tenders for supply, erection and main- 
tenance for 12 months of coal-handling equipment at Southwick 
power station. Specifications, &c., from the town clerk (Mr. Hugo 
Talbot). Further information from the consulting engineer (Mr. 
Arthur Wright), Marble Arch House, 558, Oxford-street, London, 
W., where representatives of tendering firms can inspect specitica- 
tions and conditions. Tenders to the Town Hall by 10 a.m. July 3. 
See also an advertisement. 

Brighton Corporation also invite tenders for supply, erection and 
maintenance of a 260-cell storage battery of 1,000 amp. hours 
capacity at Southwick station. Specifications. &c., from the town 
clerk (Mr. Hugo Talbot). Further information, &c., from the con- 
sulting engineer (Mr. Arthur Wright), as above. Tenders to the 
Town Hall by 10 a.m. July 3. See advertisement. 

Fulham (London) Council invite tenders for supply and construc- 
tion of cables, feeders, &c. Specifications, &c., from the borough 
electrical and consulting engineer (Mr. Arthur J. Fuller). Tenders 
to the town clerk (Mr. R. M. Prescott), Town Hall, Fulham, London, 
S.W., by noon July 12. See also an advertisement. 

Newport (Mon.) Electricity committee invite tenders for the 
manufacture and delivery (but without erection) of cast iron exhaust 
and water piping and welded flange lap-welded steel steam piping ; 
one steel water cooling tower, including erection ; and one electri- 
cally-driven surface condenser, including erection. Particulars 
from the borough electrical engineer and tramways manager (Mr. 
H. Collings Bishop). Tenders by July 8. See an advertisement. 


The directors of the Great Western Railway Co. invite tenders 
for supply, delivery and erection of pipe work, feed and other pumps, 
tanks, feed heaters, water-softening and oil-separating plant, &c., at 
their electricity generating station, Park Royal. Tenders to the 
secretary of company, Paddington station, London, W., by 10 a.m. 
June 26. 


The Electricity committee of Stepney (London) Council invite 
tenders for supply during year ending June 30, 1906, of ampere-hour 
meters, demand indicators and arc-lamp carbons. Tenders to the 
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engineer and manager (Mr. Wm. C. P. Tapper), 27, Osborn-street, 
Whitechapel, E., by noon June 28. 


Shoreditch (London) Council invite tenders for extension of 
plant at Whiston-street generating station, including two 1,500-kw. 
steam turbo-generators, condensers, pumps, piping, kc. Tenders to 
the town clerk (Dr. Н. M. Robinson), Town Hall, Old-street, E.C., 
by noon July 18. 


The Metropolitan Asylums Board invite tenders for the supply 
of builder's, engineer’s, smith's, plumber’s and gasfitter's tools and 
miscellaneous ironmongery, engineering supplies and electric acces- 
sories. Forms of tender from the offices of the Board, Embankment, 
London, E.C., and tenders by 10 a.m. June 28. 


Rotherham Corporation want tenders by 26th inst. for single vul- 
canised bitumen (covered) cable and electricity meters for the 
ensuing 12 months. 


Tenders are required for electric lighting and other works at Ayr 
Court House. Offers to and particulars from Mr. A. Stevenson, 
14, Cathcart-street, Ayr. 

Hamilton (Scotland) Corporation require offers by July 15 for 
construction and working of electric tramways. 

Bradford Corporation want tenders by noon July 3 for electric 
lighting installation at Darley-street central library. 

With regard to the announcement which appeared in The Elec- 
trician for May 26, p. 237, that the Spanish Government had 
decided to expend 300,000 pesetas on repairs to certain submarine 
telegraph cables, tenders are now being invited for the work of 
carrying out such repairs. These tenders will be opened on June 27 
at the offices of the Director-General for Posts and Telegraphs, 
Madrid. A deposit of 10,000 pesetas is required to qualify a tender. 
Other conditions are set out in the Madrid Gazette for June 12. 

Tenders will be opened on Sept. 15 at the Port Works Board, 
Alicante, Spain, for the supply of two electric cranes fitted with 
revolving gauges. An upset price has been fixed, of which par- 
ticulars are given in the Madrid Gazette of June 16, which may 
be consulted for the conditions upon which these tenders are to be let. 


TENDERS RECEIVED AND AOCEPTED. 


St. Pancras (London) Council have received the following tenders :— 
Annual Supply of Carbons. 


Sloan Electrical Co. (acc.) £476 19 Johnson & Phillips...... £505 5 
Rumney & Rumney .... 1,629 14 Brush Co. 500 10 
Henckel & Jordan ...... 709 16 D. McNaughton (Henrion) 494 17 
International Electric Co. 585 14 Crompton & Co. ........ 492 18 
British Thomson - Hous- , De Grelle, Houdret & Co.. 471 19 

lon C6. «ovn 8 544 17, Siemens Bros. & Co. .... 466 1 
Electrical Co. .......... 544 1 Н. G. Mayer & Co. ...... 464 5 
Veritys Limited ....... . 543 12 G. Braulik ............ 463 13 
General Electric Co. .... 510 15 Compagnie Francaise 885 6 


Cables for Feeding Mains to Somers Town. 


Western Electric Co. W. F. Dennis &,Co.. £1,343 14 0 
анай) Du PP £1,266 14 8 | Callender's Co. .... 1,332 18 0 

W. T. Henley's Tele. iemens Bros. & Co. 1,318 18 6 
Works Со. ...... 1,361 8 0 British Insulated & 

Electric Co. ........ 1360 3 1 Helsby Cables.... 1,293 17 8 


The Council received 21 tenders for supply of coal, and the con- 
tract was let to Facer & Co., for Watnall coal 14s. 4d., Griff 14s. 9d., 
Desford 18s. 7d., and Barber Walker's nutty slack 10s. 6d. per ton. 


Kettering District Council have received the following tenders for 
supply of Nernst lamps with brackets. Type B bracket has been 
selected. The accepted contract is to be executed by Aug. 12. 


Johnson & Phillips (acc.) £536 1 General Electric Co. .... £694 6 
J. Milne & Son 3,824 5 W. Lucy & Co........... 690 10 
H. A. Jackson & Co. .... 1,050 18 | W. T. Allen & Co. ...... 669 18 
A. Charles Dickens...... 997 0, Keighley Elec. Eng. Co. 666 10 
Oliver & (Oo. 915 17 , D. Firth & Son ........ 654 0 
Tibbington Foundry Co. 813 0 Improved Elec. Glow 

H. P. Hodge .......... 777 6| Lamp Coo vuv 651 4 
Electrical Co. ......... 743 15 Drake & Gorham ...... 630 16 
W. T. Skelding & Co..... 725 7 | Reason Mfg. Co. ........ 630 15 
Hattersley & Davidson. 723 7 Nat. Elec. Construc. Co... 599 9 
Moorwood, Sons & Co. .. 720 10 T. L. Scott & Co. ...... 570 14 


Cardiff Asylum committee have received the following tenders 
for the electric lighting of the new asylum at Whitchurch. A sub. 
committee, which is dealing with the matter, has decided to con- 
sider only those tenders below £8,000. 


W. A. Baker & Co......... £12,900 | Clements, Booker & Co. .. £8,178 
W. C. Booth & Со....... . . 10,254 H. A. Jackson .......... 8,150 
J. B. Saunders & Co. 9,716 A. G. Arnold & Co. ...... 8,030 
Price, Friend & Co........ 9,500 | G. N. Haden & Sons..... « 7,980 
E. Armstrong 9,212 М. Бһагр................ 7,869 
Walsall Elec, Co. ........ 9,130 Clay Bros. & Co. ........ 7,850 
T. Scott Anderson ........ 8,500 | Lee & Warren 7,206 
S. Wales Installation Co... 8,229 | D. Firth & Со. .......... 7,198 
Buchanan & Co........... 8,200 Troup, Curtis & Co. ...... 4,584 


Among the orders recently secured by Johnson & Phillips is the 
supply of a 350-kw. three-phase alternator, 96 revs. per min., for 
supplying power in a large works in the Midlands, a 86-kw. com- 


bined set direct current for power in a manufactory in Ireland, and 
two 200-kw. three-phase alternators, 120 revs. per min., for a colliery 
instalation. 

As stated in our last issue Islington (London) Council have 
accepted the tenderof Babcock & Wilcox for coal-conveying plant and 
coal bunkers, and below we give a full list of the tenders received :— 


Babcock & Wilcox (acc.) £1,813 10 W. R. Renshaw & Со... £1,897 0 

Ditto (alternative) 2,043 10 | Head, Wrightson & Co. 1,890 0 
Blake, Barclay & Co. .. 2,425 0 | Spencer & Co. ........ 1,832 0 
Gilbert Little Co. 2,394 0 Edgar Allen & Co. 1,690 0 
Gibbons Bros. ........ 2,195 0 | Ed. Bennis & Co. 1,677 0 
Heenan & Froude . 2,168 0 Ditto (alternative) 1,115 0 
Fraser & Fraser ..... . 2,167 0 | Peirson &Co. ........ 1.655 0 
Graham, Morton & Co. 1,998 0 Dempster & Co. ...... 1,610 0 
Wantage Engineering Со. 1,925 0 Drakes (Ltd.)) 1,500 0 


Belfast Tramways and Electricity committee have accepted the 
tenders of the British Westinghouse Co. for three-phase plant for 
Fortwilliam Park sub-station of the Cavehill and Whitewell tram- 
way, and that of the British Thomson-Houston Co. for tramway 
switchboards. 

Dick, Kerr & Co. have recently secured the contract fur the equip- 
ment of 80 miles of tramway on the overhead system for Johannes- 
burg Corporation. 

Chatham Council have accepted the tender of F. Rayfield for 
temporary wiring works for the proposed illumination of the town 
hall on the occasion of the King’s visit. 

Watford Council have accepted the tender of Babcock & Wilcox 
for pipework at £94, and that of W. Boby for extension of coal 
conveyor at £250. 

Walsall Council have accepted the tender of Callender's Co. for 
cable at £254. 

Bristol Docks committee have accepted the tender of Stothert & 
Pitt for electric cranes. 

Christchurch Council have accepted the tender of E. G. Bryant 
for wiring the town hall. 

Sunderland Council have accepted the tender of R. Farrow & Co. 
for a year’s supply of asbestos goods to the electricity department. 

Radcliffe Council have accepted the tender of Mather & Platt for 
а 250 kw. steam dynamo (Browett engine) at £1,369. 

Hastings Council have accepted the tender of the Electric Con- 
struction Co. for four 40 kw. transformers at £69 each. 


BUSINESS NOTICES, 


James T. Donald & Co. (Ltd.), 35, McAlpine-street, Glasgow, 
are now the sole representatives for Scotland for electric cables and 
wires of the Union Cable Co. Messrs. Donald & Co. will hold con- 
siderable stocks of cables. 


From July 1 the address of Messrs. Sleigh & Wood will be Mil- 
burn House, Newcastle-on-Tyne. The firm inform us that from 
July 1 they will no longer represent the Armorduct Mfg. Co. The 


firm now represent the Rhodes Electrical Mfg. Co. (for motors and 


generators), John Robson (for gas and oil engines and suction-gas 
plant), the Brocxie-Pell Arc Lamp and Rumney & Rumney. 


The Glasgow office of the British Thomson-Houston Co. has been 
removed from 141, West George-street to 91, Wellington-street. The 
telephone Nos. (829 Argyle, and 4840 Corporation) remain the same. 

Sunderland District Electric Tramways (Ltd.) have vacated their 
offices at Houghton-le-Spring, and all communications should be 
addressed to the company at the power station, Philadelphia, near 
Fence Houses, co. Durham. 

The registered office of the Buenos Ayres Grand National Tram- 
ways Co. has been removed to 62, London-wall, E.C., and Mr. F. 
Thomas has been appointed secretary in place of Mr. T. H. Evans, 
resigned. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The discharge of Alex. John Noble, Jately electrical engineer, 567, 
Battersea Park-road, London, S. W., has been suspended fortwo years. 

A first dividend of 1s. 6d. will be payable on July 4, by Elles, 
Salaman & Co., 1, Oxford-street, London, W., in the failure of 
W. H. Lloyd Watson and Geo. Huntington, electricians. 

Claims against the McGuire Mfg. Co. (Ltd.) by 30th inst. to Mr. 
F. W. Pixley, 58, Coleman-street, London, E.C. 

The French Electric Lighting Boards (Ltd.) is to be wound up 
voluntarily. Mr. W. H. Pannell, 13 and 14, Basinghall-street, 
London, E.C., is liquidator. 

Yorkshire Electric Tramways Construction Synd. (Ltd.) is to be 
wound up voluntarily. Mr. W. H. Andrews, 14, Victoria-street, 
London, S.W., is liquidator. 

Sale by Auction.—Messrs. Percy Huddleston & Co. have been 
instructed to sell by auction, at 98, 95 and 96, Railway-arches, 
Dalling-road, Hammersmith, London, W., on June 28, at 11 for 
12 o'clock, a quantity of electrical apparatus and fittings. Further 
partieulars are given in an advertisement. Catalogues from Mr. 
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J. Henry Bagg, accountant, 69, Ship-street, Brighton, and Imperial- 
buildings, Ludgate-circus, London, E. C.; or of Messrs. Percy Hud- 
dleston & Co., 72, Finsbury-pavement, London, E.C. 

Plant for Sale.— Messrs. Joseph Barron (Ltd.), 25, Whitehall- 
road, Leeds, have for sale two vertical steam engines (each equal to 
60 н.р. to 100 H. p.); also a vertical engine 14 н.р. to 22 fl. p., and a 
Tangye 5-in. centrifugal pump. See advertisement. 

Mr. William H. Hull, auctioneer, 695, Seven Sisters-road, South 
Tottenham, London, N., has some electric lighting plant for sale. 
See advertisement. | 


Plant Wanted.—The British Electric Transformer Co., Hayes, 
Middlesex, want a direct-current belt-driven generator, output about 
8 kw. at 110 volts. See an advertisement. 


Business for Sale — Messrs. Dearden, Brewis & Bardsley, C.A., 
86, Spring-gardens, Manchester, are advertising for sale an electrical 
engineering business in Sheffield. 


Factories and Factory Bites to Let, Kc. A factory of two 
floors at Mount Pleasant, Southall, is to be let or sold. Applications 
to Mr. Bernard, 8, Hanger-lane, Ealing, W. See advertisement. 

. Oatalogues, &c.—The “Stellite ” air filter and deodoriser has 
been introduced by the Electric and Ordnance Accessories Co., 
Stellite Works, Birmingham, to supersede the ordinary table fan. 
The apparatus washes, 816 rs, purifies, and (if desired) perfumes the 
air without creating dust, and 1s 
specially suited for use all the 
year round in offices, smoke- 
rooms, billiardrooms, bedrooms, 
&c., for purifying, perfuming and 
disinfectingthe air. In this appa- 
ratus there are no revolving 
blades, and it can be placed in 
any position or at any spot with- 
out danger to anyone. It can be 
supplied for either continuous or 
alternating current. It is driven 
by an electric motor, fitted to the 
outside of the case, and can be 
carried from room to room with 
ease. Water or other liquid can 
be run off by means of a small 
tap fitted at the bottom of the 
case, and the apparatus cleaned 
out whenever necessary, the 
sponges being easily removed 
for this purpose. The accompanying illustration shows the design of 
Carter's patent air filter and deodoriser as supplied by the E. & О A. 
Company. The apparatus is noiseless in operation. 


Price list No. 7 issued by Ernest F. Moy (Ltd.), of Greenland- 
place, Camden Town, London, N.W.,deals with fuse boxes of various 
types, and for all purposes wherethis class of apparatus is employed. 
These boxes and accessories are fully i 
illustrated and the particulars furnished 
are as full as necessary. We have 
illustrated and described in these 
columns from time to time séveral of 
the boxes, and the accompanying illus- 
tration show Reason's patent arrange- 
ment of fuse box for Mordey’s patent 
fuse for pressure up to 500 volts, a 
sealing box being also included. The 
sealing chamber is suitable for concen- 
tric or twin cable, or for two single 
cables, the fittings being slightly modi- 
fied to suit the type of cable to be used: 
The cable may enter the sealing: box 
from’ either side, a blank bush being 
fitted to one of the leading-in holes. 
A screwed plug is fitted for poaring іп 
the compound. In our illustration, 
the left-hand fuse is shown with the 
cover on, and on the right-hand side 
the cover and fuse are removed to show 
the clips. The sealing, box is seen 
beneath the two fuses. The whole 
appears to be a neat and compact arrangement. 


The General Electric Co., Queen Victoria-street, London, Е.С, 
have ready a new price list (M section) of instruments (including 
amperemeters, wattmeters, electricity meters, circuit-breakers, test- 
ing sets, galvanometers, photometers, &c.). The list is, as usual 
with the G. E. Co.’s catalogue, very fully illustrated. Another 
publication now ready is a pocket list cf electric bells, indicators, 
pushes, batteries, &c., which forms a very complete assemblage of 
this class of goods. 


Matthews & Yates, of Swinton, Manchester, have ready & new 
sheet list of Cyclone fans and blowers. This firm are specialists in 
the design, construction and application of fans for all purposes. 


"STELULITE" Am FILTER AND 
DEODORISER. 


Fuse Box, WITH SEALING 
CHAMBER (REASON's PATENT 
ARRANGEMENT). 


10,044 SUTCLIFFE. 


Two new pamphlets have recently been issued by T. Harding 
Churton & Co. The first gives technical and commercial particulars 
with regard to continuous-current motors, ranging in size from 
à H.P. to 50 n.p». With the exception of the three smallest sizes, 
the motors are of the four-pole type. In the second pamphlet the 
firm's induction-repulsion motor is described, and we are informed 
that many of these have been supplied for working lifts. The 
motors are designed for 100 to 250 volts and range in size from 8 н.р, 
to 15 Hl. Pp., the speed, on a 50 «o circuit, being about 950 revs. per min. 

The Electric & Ordnance Accessories Co., Stellite Works, Bir- 
mingham, have ready a new medical coil, which is being placed on 
the market at a low price. The battery is of special design, so that 
when slipped into its compartment it makes all necessary connec- 
tions without any wires or terminals being twisted or unscrewed. 


“ Schweizer-Elektrotechuischer Anzeiger.“ — This is the title 
of a new electrical publication of a commercial-technical nature 
which is to appear weekly at Berne from July 1. 


Bayliss Grip Fittings.— We have been asked by Messrs. Hooper 
& Ryland, solicitors for the Metallic Seamless Stee] Tube Co. to 
insert the following :— 

The letter and advertisement from Messrs. Glynne Jones & Co. inserted 
in the electrical journals by a competitive concern re the Bayliss grip 
fittings may have created an erroneous idea among the trade that our 
clients are not now able to supply the Bayliss grip fittings. As represent- 
ing the interests of our clients we wish to remove this impression by 
stating that the manufacture and supply of the Bayliss grip fittings is in 
no way affected and our clients will continue to supply same as before. 
This grip system, which was introduced by our clients (and for which 
letters patent were, in fact, granted), is recognised as the most perfect 
system to secure continuity by many of the leading corporations and con- 
sulting engineers in the country. The long story about the Attorney- 
General authorising petitions and revocations is very imposing, but oaly 
results in this fact, that our clients will continue to supply the grip fittings 
as before with the exception of describing them as Patent.” 


Medical Apparatus.— Manufacturers of electrical apparatus for 
medical purposes are invited to send their catalogues to the Toctos 
Medical Co., 1, Corso Romana, Milan, Italy. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including сер апа 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from June 15 to 20, with the ports 
of destination :— 

Africa—Alexandria, £32; Beira, £274 (telegraph material); Cape 
Town, £547 (including £237 telegraph material); Delagoa Bay, £15; 
Durban, £1,512 (including £578 telegraph material); East London, £133; 
Port Elizabeth, £9; Port Said, £20; Sierra Leone, £25 (telegraph 
material). Argentina—Buenos Ayres, £846; Rosario, £1,014. Australasia 
— Adelaide, £20; Fremantle, £413 (including £246 telegraph material); 
Hobart, £343; Melbourne, £730 (including £525 telegraph material) ; 
Otago, £30 (telegraph material); Sydney, £1,214; Wellington, £25. 
Belgium—Brussels, £150. Brazil—Para, £80 (telegraph material); Rio 
Janeiro, £108 ; Santos, £655. Ceylon—Colombo, £35. China—Shanghai, 
£779 (including £203 telegraph material). Denmark —Copenhagen, 
£27. Dutch Guiana—Surinam, £25. France—Boulogne, £12; Marseilles, 
£30 (telegraph material); Paris, £218. Germany—Hamburg, £34 (tele- 
graph material). Gibraltar, £143. Holland Amsterdam, £244 (includ- 
ing £235 telegraph material); Rotterdam, £40 (telegraph material). 
India—Bombay, £964; Calcutta, £3,721; Madras, £147.  Japan— 
Kobe, £261; Nagasaki, £165 ; Tokyo, £170; Yokohama, £1,382. Malta, 
£10, Russia—St. Petersburg, £674; Viborg, £52. Straits Settle- 
ments—Penang, £58 ; Singapore, £273 (including £85 telegraph material). 
Spain—Vigo, £200. Sweden—Stockholm, £535 (including £520 telegraph 
material). Total (for six days), £18,399, against £32,325 for seven days 
last year (June 15 to 21). 


PATENT RECORD. 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. Mewsurn, ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


. SPECIFICATIONS PUBLISHED. 


Nork.—All specifications can be obtained at the uniform price of 8d. each. 


1904, 
7,044 Авмзтвоха and Овиха. Electro-capillary apparatus. 
8,227 ZANL Alternating-current motors. 
8,802 WILLIs. Construction of 10tary magnet». 
8,910 Krein. Push- buttons for closing electrical circuits. 
9,190 WEEDON. Arc-lamp electrodes. (Date applied for, April 21, 1905 ) 
9,518 HicHARDSON, Heap, Hear, BAILEY, BRIERLEY and BILLINGTON. 
Hangers or eara for overhead electric trolley wires. 
9,969 WiLHELMI. Electrically-driven coal whivs or hoists. 
9,994 HrLE-SHaw. Friction clutches, brakes, dynamome'era and the lik e. 
Moulding tool for making caps of ceiling roses, cut- 
outa, &c. 


10,070 Bocra. Regulating sockets or switches. T" 
10,080 TANNER. Distribution of electrical energy over a large sub-divide1 


area, 
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10,656 FILM RAO. Enclosed fuses for electrical installations. 

10,722 AnpRews. Reverse-current circuit breakers. 

10,794 BLACKMORE & BYnNzs. Electrolytic apparatus. 

10,800 Berry. Transformers. 

10,878 B.T.-H. Co. (G.E. Co., U.S.) Protecting alternating-current 
apparatus. 

10,962 TiMMIS. Electromagnetic apparatus for operating railway signals 
and points. 

11,095 Atkinson. Electric meters. 

11,233 Union ELExtricrrats-Ges. Electricity meters for three-phase 
alternativg circuits. (Date applied for, May 15, 1903.) 

11,264 THavzR. Electrically-propelled vehicles. 

11,284 Hirst & CerLincs. C:unterweights for electric light fittings and 
the like. 

11,288 Ricks. Accumulator electrodes or plater. 

11,364 Merz & Price. Alternating current distributing systeme. 

11,368 GnaHaM. Switches for telephonic apparatus and other purposes. 

11,446 B.T.-H. Co. (G.E. Co., U.S.). Brake mechanism. 

11,448 B.T.-H. Co. (G.E. Co., U.S.) Switches. 

11,532 B.T..H. Со. (A. E.G.) Prepayment meters. 

11,633 Waonar. Electro-magnetic selecting or distributing device for type- 
distributing machines. 

11,720 GREEN and НАЛАМ. Switches. 

11,842 Wricat. Lighting railway vebicles by electricity. 

11,917 WARBURTON. Obtaining producer gas and electrical energy from peat. 

11,930 B.T..H. Co. (G.E. Co., U.S.) Alternating-current motors. 

12,060 Cig FRANCA!SE DE L'OZONE. Apparatus for mounting and cooling 
statical ozonisers. (Date applied for Nov. 20, 1903.) 

12,156 Tayor. Welded conduits for electric wiring. 

12,192 B.T..H. Co. (G.E. Co., U.S.) Brush holders for dynamo-electric 
macb ines. 

12,214 British PRox&THEUS Co. and Sxirwrru. Electric cooking and 
heating apparatus. 

12,245 B.T.-H. Co. and Cusrrr. Switches, circuit breakers and the like. 

12,333 B.T.-H. Co. (А.Е G.) High- tension switches. 

12,340 B.T..H. Со. and Cusitr. Cut-outs, switches, &c. 

12,373 Матрак Bros. & Тномрвом (White). Maximum demand indicator. 

12,418 Dx VsuLLE. Switches. 

12,607 Tirrix. Combined electric lamp holder and candle nozzle. 

12,737 BzNTLBY. Electrical motor and speed -control arrangements therefor. 

12,970 Wricut. Small dynamos and motors. 

13,012 SugRABD CowrkR CoLEs & Co. and Cowrzn Coss. 
electrotypes. 

13,072 B.T..H. Co. (G.E. Co., U.S.) Condensers. 

15,264 Torpa. Continuous-current motors and generators. 

13,275 B.T..H. Co. (G.E. Co., U.S.) Coil-winding apparatus. 

15,516 TAYLOR. Mechanical ear for overhead trolley wire. 

13,527 Houcnes. Electrical measuring and indicating devices. 

13,543 LUNDBERG and LUNDBERG. Switches. 

13,569 B. T.- H. Co. (G.E. Co., U.S.) Controllers. 

15,596 Bayrts. Electric slarm clocks. 

13,624 MacLean. Brush gear for commutators of the internal ring type. 

13,643 OPPENHEIMER (A.-G. Mix & Genest). Signals in telephonic exchange. 

13,686 HowogRTH. (Magneta Fabrik Electrischer Uhren.) Clocks con- 
t.olled by revereals of current. 

13,720 ScHIERWATER. Electrical traction overhead sy 

13,778 HAxrRLT. Apparatus for manufacturing insulating sockets. 

13,862 B.T..H. Co. (Allgemeine Electricitats Ges.) Are lamps. 

13,864 B.T.-H. Co. (A. E. G.) Construction of dynamo electric machines. 

13,947 SuiTH. Construction of tumbler switch. 

14,071 Berry & SKINNER. Raising, supporting, and lowering arc lamps. 

14,128 LEITNER. Preliminary treatment for accumulator plates. 

14,196 B.T.-H. Co. (G.E. Co., U.S.) Electrodes for arc lighting. 

14,460 Јонизом (Badische Anilin & Soda Fabrik). Reduction of dieplace- 
ment of phase in electrio-current circuite. 

14,733, 14,734, and 14,735 CAROLAN (G.E. Co., U. S.). Arc lamps. 

14,740 B.T.-H. Co. (G.E. Co., U.S.) Electricity meters. 

14,741 B.T..H. Co. (G.E. Co., U.S.) Protecting electric apparatus 
against reversal of energy flow. 

14,770 Hirst & CorLiNGs. Electric light reflectors. 

14,806 Сок. Memorandum forms for telephone messages and holders for 
same. 

15,034 Crompton & Co. and HorasoN. Arc lamps. 

15,118 B.T.-H. Co. (G.E. Co., U.S.) Dynamo electric machines. 

15,267 Irvisa. Electric light fittings. 

15,294 Barrs. Procees of electro-depositing antimony. 

15,298 Batts. Treating the metal mixtures produced in electrolytic metal 
refining operations. 

15,300 B.T.-H. Co. (G.E. Co., U.S.) Transformers. 

15,532 Lea & Perrins. Sliding apparatus for raising or lowering elec- 
troliers. 

15,465 B.T.-H. Co. (G.E. Co., U.S.) Hoisting and similar apparatus. 

16,517 LOMMATZSCH & SixGgERT. Dynamo-electric machines for hand 


Preduciag 


workiny. 
15,654 FaRcUs(N. Systems of electrical distribution and apparatus th: re- 
for. (Date applied for, July 13, 1903.) 


15,704 Morpry & FRiCKEB. 

15,770 MansH & Mupie. Covers for switches, fuser, &c. 

16,242 Bzck. Gas electric lamps and arc lampe. (Date applied for, 
June 24, 1903). 

16,595 Javaux. Automatic cutout switch. 

16,418 Raxy. Eiectrically- driven winding engines. 

16,605 Jongs and Jan Dos Arc Lamp & ELECTRIC Co. 

16,638 RUD WHITWORTH, PUGH and HEATHCOTR. 

17,011 DELAroN. Voltaic cell or element. 


Electricity metere. 


Arc lampe. 
Electro plating. 
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switching devices for flash advertising signs. 
21,846 CauEROF. Switches. 
22,000 Jiaouzo. Electric motors. (Date applied for, Oct. 21, 1903.) . 
22,808 LuwDELL Alternating-current motors. | 
23,084 WaittTinacHaM. Switches for reversing current in motors. (Date 
applied for, Oct. 29, 1903.) 
23,599 ELLOR X ELLOn. Switches for disconnecting conductora in case of 


breakage. 

25,716 ALLGEMEINE ELEKTATCrrArS- G. Prevention of spark ing. (Date 
applied for, Nov. 2, 1903.) | 

23,991 ALLGEMEINE EnECTRICITATS Gss. Magnetic suspensions for the 
moving parte of measuring iustrumente. (Date applied for, 
Nov. 6, 1903.) 

26,610 Ножовтн (Squier). Wireless telegraphy. 

25,641 Strong. Space telegraphy. (Date applied for, Nov. 25, 1903.) 

25,643 ui c cA Srowm Space telegrapby. (Date applied for, Nov. 25, 
1903.) 

27,199 Stsmexs Bros. & Co. (Lrp.) (Siemens Schuckertwerke, G. m. b. H.) 
Accelerating the excitation of dynamo-electric machines. 

27,902 GARDINER. ndary batteries. 

28,370 Harrison (Guett). Switches. 

28,393 Bout (Richards). Current governors or electromagnetic switches, 

28,968 MASCHINENFABRIK OERLIKON. Series commutator motors for single- 
phase alternating current. (Date applied for, Feb. 29. 1904.) 

28,980 Ni&RIKER. Joint arm for supporting electric lamps. (Date applied 
for, Oct. 8, 1904.) 

29,014 LoNeDEN. Switches. 

29,401 Laks (Bradshaw, Keough, Keough and Keough.) Pendant electric 
fixtures, 

29,532 Ногмез. Electrical signalling. (Date applied for, March 19, 1904.) 


1906. 
341 Heys (Goldstein, Patterson, McElroy and Shepherd). Fire and 
temperature alarms. . 
562 Davis and Сомвлр. Protective apparatus for alternating-current 
circuits. (Date applied for, Jan. 20, 1904.) 
495 BriTrHv. Electromagnets for ute in electricity meters. 
515 Zant. Alternating - current commutator motors. 
789 Охон ELIAKTnicirA ra- Gs. Electric heating of electric - propelled 
vehicles, (Date applied fer, Jan. 16, 1904.) 
795 BouRDiL. Microphones. (Date applied for, Jan. 28, 1904.) 
881 WIELAND. Automatically indicating loes of electric current. 
925 Conran. Electrical measuring instruments. (Date applied for, 
Jan. 20, 1904. 
950 WiLks. Bell pushes. 
1,681 MaRcoNI's WinsLESS TELEGRAPH Co. and TORNBULL. Insulators. 
1,920 Вовкк. Securing laminated cores of dynamo electric machines. 
1,921 Вовки, Dynamo electric machines. 
2,266 Simens Bros, & Co. (Siemens and Halske A. G.) Spring jacks 
for telephone switchboards. 
5,280 Le CARBONE. Exerting an electromagnetic iofluence upon arc lamps. 
5,571 ScHoNBERG, Mechanism for actuating electrical clocke. — — 
5,401 HorrsarLT. Resistances. 
5,409 Sizmuns Bos. & Co. (Siemens & Halske A.G.) Arrangement of 
multiple switchboards for telephone exchanges. 
5,442 WIL EIER. Globes for electric insulation purposes. 
3,510 and 5,511 Lanp & SEEKABELWEBKM Акт. Саз, Devices for pre- 
venting overcharging of electric cables. (Date applied for, 
March 31, 1904.) 
4,062 Reng. Spark iog plugs for gas or oil engines. 
4075 Uatway May AND May-Oatwat Flas APPLIANCES. Fire alarms. 
4,832 росри. Electrical fittings. 
6,286 SigMENS Bros. & Co. and Peary. 
brackete. 
6,865 BiRNBAUM, (Telephon Fabrik Akt. Ges vorm J. Berliner.) Micro- 
telepbone». 
7,101 pz HzurriNNFE. Alsorbing gases by a liquid under the action of 
silent electric discharge. 


Attaching insulatora to arms or 


COMPANIES' MEETINGS AND REPORTS. 


ас аа 


CHADBURN'8 (SHIP) TELEGRAPH 00. (LTD.)—At the meeting on 
Friday, Mr. W. Chadburn said the ga working had been extremely 
satisfactory, the figures being better than they were 12 months ago. That 
was largely due to certain foreign contracts which were rather exceptional. 
The regular trade of the company had been very satisfactory. The new 
freehold works at Bootle, which had been fully equipped with additional 
tools and with modern machinery, had fully realised their expectations 
as to economy of working, &c. 


DUDLEY, STOURBRIDGE & DISTRICT ELECTRIO TRACTION CO. (LTD.) 
—At the meeting on Wednesday the directors reported that the gross 
receipts for 1904 amounted to £46,383. 8s. 4d., and the expenditure to 
£36,352. 58. 7d., including £500 placed to depreciation and renewals ac- 
count, interest, repairs and maintenance, and all other expenses properly 
chargeable against revenue, leaving £10,031. 2s. 9d. After deducting the 
preference dividend to Dec. 31, and adding £343. 88. 11d. from last aceount, 
there remained £5,374. 11s. 8d. The directors recommended that £2,100 
be placed to reserve (sinking) fund, £8,000 be applied in payment of 3 per 
cent. on the ordinary shares, leaving £274. 118. 8d. to be carried forward. 
The capital expended during the year was £6,483. 0s. 10d. Negotiations 
between the Birmingham and Midland Tramways (Ltd.) and all other 
companies owning and working tramways in the district for joint work- 
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ing under one management have been concluded, and since July 1 the 
company’s undertaking has been worked as an integral part of the wholo 


system of over 90 miles of tramways in the Birmingham district. 


ELECTRIC & GENERAL INVESTMENT CO. (LTD.)—The report of the 
directors states that the profit and loss account shows a gross profit of 
£13,129, 3s. 4d. After deducting all general charges and interim dividends 
and providing for final accrued preference dividend, there is a net balance 
of £4,276. 188. 4d., to which the directors propose to add from the con- 
tingencies fund £723. 15. 8d., making £5,000. From this sum the divi- 
dends set out in our last iseue are proposed. 


ELECTRICITY SUPPLY CO. FOR SPAIN (LTD.)—The report of the 
directors for the year ended Dec. 31 last states that the rent of 1,100,000 
pesetas, receivable from the Cia. General Madrilena de Electricidad, has 
been regularly paid. Owing to high rate of exchange this rent has only 
realised £81,668. 15s. 2d., against £32,122. 8s. 7d. in 1903. The average 
exchange for 1904 was 34:65 pesetas to the £1, compared with 34:25 in 
1903 and 34:10 in 1902. The rate, however, fell in December, and has 
since been more favourable than for some time past. Including inte- 
rest on investments and deposits and other receipts, the gross revenue 
amounted to £32,359. 7s. 11d. Deducting interest, &c. (£17,524. 17s. 2d.), 
there is a net sum of £14,834. 10s. 9d. remaining. Of this, £13,337 has 
been applied to redemption of debentures, leaving £1,497. 10s. 9d., which, 
with £5,012. 19s. 10d. brought forward, gives £6,540. 10s. 7d , which the 
directors propose to carry forward. 


HINDHEAD & DISTRICT ELECTRIC LIGHT CO. (LTD.)—At the recent 
meeting it was reported that the total outlay for land, buildings, plant 
and cables had been £12,634. 5s. 1d. The chairman (Mr. J. Grover) said 
the station had been running for 4} years, and had not yet earned a divi- 
dend. The gross earnings had been £1,412. 3s. 6d., and working expenses 
£1,416. 12s. 2d. It would have been easy to have paid a small dividend 
at the expense of depreciation, but, in his opinion, the depreciation of the 
machinery should be put at 10 per cent. instead of 74 per cent., as at pre- 
sent. Already their two steam sets, erected in 1900, were found too expen- 
sive to work, and were to be kept only for contingencies. The additions 
made to the plant had cost £2,000, and he would take up shares himself 
to that amount. The current sold last quarter was greatly in excess of 
that supplied in the corresponding quarter of last year. He hoped next 
year they would be rewarded with a dividend. 


R. WAYGOOD & СО. (LTD.)—At a shareholders’ meeting last Friday, 
Mr. H. C. Walker said there had been a controversy as to the relative 
advantages of electric v. hydraulio power. There was no doubt elec. 
tricity, which had played such an important part in the history of the 
world during the last few years, had not only come to stay, but was daily 
being developed, and affected a great many commercial undertakings. For 
lifts and hoists, in many instances, electricity was manifestly suitable, 
while in others hydraulic power was preferable. In American sky-scrapers, 
where great в was desirable, they would find hydraulic was adopted in 
most cases, whereas for private houses and many other uses the electric 
method had the advantage. | 
` J. G. WHITE & CO. (LTD.)— The report for the year ended Feb. 28 states 
that the profit was £15,023. 3s. 8d. All the works referred to in the last 
report were сат іеі out during the year, with the exception of the contract 
with Middlesex County Council for railway No. 2 from Green Lanes to 
Muswell Hill, Hornsey, which by arrangement with the Council was can- 
celled. New contract work was secured during the year representing about 
£1,750,000. A proportion of the administration expenses incurred in 
securing these contracts and arranging for the carrying out of the works 
had been set aside as a fair charge to be carried to next year’s accounts. 
Progress to date was satisfactory, and negotiations for important contracts 
are pending, so that the directors look forward with confidence to the 
result of the present year's operations. The new capital authorised at 
the last meeting was not required during the year, but arrangements were 
being made for its issue. The balance to credit of profit and loss (including 
amount brought from last year) is £26,679, and the directors recommend 
the payment of the preference dividend and a dividend of 6 per cent. on 
the ordinary shares for the year, placing £5,000 to reserve and carrying 
forward £12,679. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— — 


NEW COMPANY. 


JOHNSON & PHILLIPS (LTD.) (84,968).—Reg. June 17, capital £175,000 
in £1 shares, to take over as a going concern the business of Jobnson & 
Phillips, Victoria Works, Victoria-road, Old Chariton, Kent, and 14, 
Union-court, Old Broad-street, London, E.C., and agencies at Man- 
chester, Leeds, Glasgow, Nottingham, Cardiff and elsewhere, to adopt an 
agreement between Mr. W. Claude Johnson, the Charlton Synd. (Ltd.), and 
G. Butcher (for the company), and to carry on the business of electrical, 
telegraph, telephone and general engincers, cable makers and contrac- 
tors, manufacturers and sellers of dynamos, motors, arc lamps and all 
kinds of electric lighting, power and transmission plant, telegraph, tele- 
phone and traction cables, equipment for cable steamers and the like, 
manufacturers of and dealers in all machinery and appliances used in 
connection with the generation, distribution, supply, accumulation and 
employment of electricity, or the manufacture of cables, suppliers of elec- 
tricity, ironfounders, tool makers. smelters, coppersmiths, &c. The first 
directors are Robert W. Blackwell, Sir Henry Benbow, K.C.B., D.S.O., 
J. D. Bonner, and J. Macgregor and F. S. Paterson (joint managers of 
Johnzon & Phillips). In addition to their remuneration as directors, J, 


MacGregor and F. 8. Paterson will, as managers respectively, receive 
£1,000 per annum and 3 per cent. of the surplus profits remaining after 
10 per cent. has been paid on ordinary shares, and £1,000 per annum and 
2 per cent. of such surplus profits. (See also under “City Notes," and 
prospectus in advertisement pages.) 


BTATUTORY RETURNS. 

BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)—Return to 
May 31, gives capital as £750,000 in 75,000 ordinary and 75,000 preference 
shares of £5 each, all of which have been taken up. £750,000 is con- 
sidered as paid. Mortgages and charges £425,000. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)—Return to May 3, capital 
is given as £220,000 in 16,000 ordinary and 6,000 preference shares of £10 
each, all of which have been taken up and paid for in fall. Mortgages 
and charges nil. 


GLOBE TELEGRAPH AND TRUST CO. (LTD.)—Return to May 30 gives 
capital as £5,000,000 in 250,000 preference and 250,000 ordinary shares 
of £10 each, of which 181,127 preference and 181,127 ordinary have been 
taken up. £10 per share has been called up on 45,509 shares, and 
£438,115. 58. has been received. £3,167,450 is considered as paid on 
316,745 shares, Mortgages and charges nil. 


INDO-EUROPEAN TELEGRAPH CO. (LTD.)—Return to May 9 gives 
capital as £450,000 in 18,000 shares of £25 each, of which 17,000 has been 
taken up. £25 per share has been called up and £425,000 has been received. 
Mortgages and charges nil. 


ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—According to return 
to May 12, capital is £300,000 in 200,000 ordinary and 100,000 preference 
shares of £1 each, of which 179,313 ordinary and 50,000 preference have 
been taken up. £1 per share has been called up on 7,186 ordinary and 
50,000 preference shares and £57,828. 10s. has been received, including 
£12. 10s. paid on 50 ordinary shares forfeited. £171,497 considered as 
paid on remaining ordinary shares. Mortgages and charges nil. 


WESTERN TELEGRAPH CO. (LTD.)—The return to May 31 shows capital 
£2,500,000 in 250,000 shares of £10 each, of which 207,930 have been 
taken up. £10 per share has been called up on 130,000, and £1,300,000 
has been received. 77,930 shares are considered as fully paid. Mort- 
gages and charges, £626,380. 


MORTGAGES AND CHARGES. 

GENT & CO. (LTD.)—Issue on June 1 of £5,500 2nd debentures, part of 
series created Мау 22, 1905, to secure £6,500 charged on company’s 
undertaking and property, present and futare, including uncalled and un- 
paid capital. No trustees. No previous issue of same series, 


BOGOTA TELEPHONE CO. (LTD.)—A trust deed dated May 30, 1905, to 
secure £15,000 debentures has been registered. Property charged, com- 
pany’s lands and buildings in Bogota, Colombia, all concessions or grants 
and plant used in connection with the telephonic service there, and its other 
assets, present and future, including uncalled capital. Trustees, R. A. 
Danvers and S. Н. Jenks, 


CITY NOTES. 


— — d 

MEMORANDA (June 22).—Bank rate 24 per cent. (since March 9, 1905). 

Price of silver 2714. per oz. Consols 90,5, —90,, for money, 903 —904 

for account; 24 per cent. annuities 894—893. Coneols Pay Day, July 5. 

Stocks and Shares Continuation Days, June 27 and July 11; Ticket Days, 

June 28 and July 12; Pay Days, June 29 and July 13; Mining Share 
Carry-over Day, June 26. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.) —The coupons of this com. 
pany's 4 per cent. mortgage debentures to bearer, due July 1, will be 
paid at Parr's Bank, Bartholomew-lane, London, E.C. The debenture 
register will be closed from 24th to 30th inst. inclusive. 


AKTIENGESELLSCHAFT FELTEN & GUILLEAUME (8T. PETERSBURG).— 
For the year 1904 there was & loss of 386,000 roubles, against a loss of 
79,400 and 145,700 roubles in each of the two previous years. 


JOHNSON & PHILLIPS (LTD.)—The subscription list was opened yes. 
terday (Thursday) and will be closed to-day (Friday) for town and to- 
morrow (Saturday) for the country, in a issue of £116,667 first mortgage 
debenture stock, and 116,667 ordinary shares of £1 each at par in John- 
son & Phillips (Ltd.), the well-known electrical, telegraph and general 
engineers and cable makers, of Victoria Works, Old Charlton, Kent, and 
14, Union-court, Old Broad-street, London, E.C. The debenture stock 
carries interest at 5 per cont. per annum, and is entitled to receive a 
further 1 per cent. in any year in which a dividend is paid on the 
ordinary shares of 10 per cent. and upwards. Subscriptions on the 
stock are payable 10 per cent. on application, 40 per cent. on allot- 
ment, and 50 per cent. on Aug. 21 next; and on the ordinary 
shares 2s. 6d. per share on application, 7s. 6d. on allotment, and 
10s. on Aug. 21. The new company, which takes over the business of 
Johnson & Phillips, established in 1375, has been formed with a share 
capital of £175,000 in £1 ordinary shares and £175,000 in first mortgage 
debenture stock. The balance of this capital beyond the amount now 
offered for subscription will be allotted fully paid to the vendors in part 
payment of the purchase money. The prospectus, which is set out 
on another page, states that the vendors are prepared to accept any 
portion of the ordinary shares now offered which are not subscribed 
by the public, and this feature of the issue will have due weight with 
investors, who are always inclined to an issue in which the vendors 
show confidence in this direction. The issue will provide £45,000 
for working capital, which, with the working capital already in the 
business and taken over by the company, in the form of manufactured 
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ELECTBIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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Northampton Corporatiun, „ 16 715 + 607 11 4,910 + 8,261 
Idham, Ashton & Hyde v 9, 673 | - 12 98 11.953 — 67 
Oldham Corporation... „ 18 1,5991 + 508 19 | 19,603 + 6150 
Perth (W. A.) Eleo. Trams „ 16 1,282) - 20 94 | 8419 + 9,295 
Peter „%%% di " 9 1938 PT 28 2.699 =- 857 
Pont) pridd Dist. Council... „ 17 259 Ha 11 1.970 
Poole and Distriot. . . „ 9 264 | - 6/28 5.793 - t 
Portsmouth Corporation.. „ 17 2,655! t 691. 11 91353  - 198 
Potteries Q ᷣͤ„ p 9 4 1,726 + 4 ! 28 37,801 + 1€8 
Rena ceu ы » 18 798 | + 14! .. "M | 
Rotherham Corporation. „ 15 664 | + 175 11 4,90 | - 438 
Roth 1*65099900600200009420€00090* i Т 9 167 = 18 | 28 1,817 n 67 
iss „„ 191 6,746 + 1762 11 50 116 + 2,009 
*999609000009000999 — 70 18 5 e | H PH | n Free M 1 ы! 
Southampton Corporation| ' 14 1'197) f 217 11 10888 - Зи 
» = , : 
каша daama и 3 mt 4h de t od 
В.В ordahire Trama. ... „ 9; "Hl - 7 23 16.519 — 10027 
tockport Corporation | 1. 349 £57 255 
Sunderland Corporation .. „ N 1871 30 11 MEO f 107 
Bwansea Trams . .. .... „ 9 785 + 283 23 13,27 '+ 1,653 
Swindon Corporation л, „ 14 3| .. 11  * | 
Taunton Trams. se x. 8 49 19 | 23 109 - 149 
Tynemouth and District . „ 9, 26 — 6l; 23 | м — 1.008 
өөө. „ 14 670 + 802] 94 90:9 |+ 1,825 
allasey District Council! „ 17 1,0% + :6| 11 | 85:6 1 463 
Werrintiun бы а o 66 | + MS | mo nn) — 137 
West Ham Corporation { s abo qund gee | pil 2° 8,080 + 7,108 
Weston-super-Mare .. б 7 | 1¹ Б "n P | 1,837 + 9 
Wolverhampton Corpn. .. „„ 14 159: | + min 8,704 + 1084 
Wolverbampton раша... » 9 — 79 | - 28 98 | 82M - ‘218 
тсе: „% m 9 98 - 39 | 23 6,2: 6. + 688 
ham. — —— n” 9 З , - vU 28 | 2,32 - 286 
Yorkshire Woollen District ,, 9 0833 | + 25 98 ' 13,68 + 895 


= (a) There ce mpari ons are with the corresponding period і last year, t Minus 8 days, 
$ Plus? days. J Plus 8 days, °° Fortnight. — * Partly electrical. 
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stock, materials, book debts, bills See ble and cash, makes up a total of 
£190, 000. The assets of the business, which pass to the new company, 
represent (including this £45,000 working capital) £351,889, without 
any allowance for goodwill of a valuable business. The debenture stock 
is redeemable by drawings at 105, or by purchase at the same price 
at any time previous to 1930 on six months’ notice, and any stock 
remaining outstanding on Oct. 1, 1930, will be redeemed at 105. The 
full prospectus must be consulted for many interesting particulars con- 
cerning the old.established business of Johnson & Phillips, and in regard 
to the qualifications of Mr. John Macgregor and Mr. Sydney Paterson, 
the managing directors of the new company. who have been in the service 
of the old firm for the last 25 and 15 years respectively, and who have 
for some years past had control of the business. The chairman of the 
new company is Mr. Robert W. Blackwell, who is also chairman of Robert 
W. Blackwell & Co. (Ltd.), electrical engineers and contractors, and the 
directors include Sir H. Benbow (a director of Davis & Timmins) and 
Mr. J. D. Bonner (chairman of the British Aluminium Co.). The new 
company, therefore, starts under favourable auspices as to practical 
management and supervision, and the standing of the old firm under 
practically the same management is a guarantee of that continuity in all 
departments which is an essential factor in the success of a large manu- 
facturing business. 


MACKAY COMPANIES.--The regular quarterly dividend of 1 per cent. 
on the preferred shares and tlie semi-annual dividend of 1 per cent. on 
the common shares in the Mackay companies will be paid on July 1. The 
transfer books will be closed from 25th inst. to July 12 inclusive. The 
annual shareholders’ meeting will be held July 12. 


STOCK EXCHANGE NOTICES.--The Stock Exchange committee have 
granted quotations to £250,000 44 per cent. second debenture stock (in 
lieu of provisional certificates now quoted) and a further issue of £150,000 
44 per cent. second debenture stock of the County of London Electric 
Supply Со. (144, and £75,000 5 per cent. registered first debentures of 
£50 each of the ( ‘ity of Wellington Electric Light € Power Co. (Ltd.). 


UNITED RIVER PLATE TELEPHONE CO. (LTD.) The directors recom. 
mend a final dividend of 5 per cent. on the ordinary shares, making 5 per 
cent. for the year. 

WESTERN TELEGRAPH CO. d ы .)—The coupons of this company's 
Second issue of 5 per cent. debentures due 30th inst, will be paid at 
Parr's Bank, Bartholomew.lane, London, E.C. 


. A Y 
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Bt. d Do. 4X Deb. Stock (red.) ... 96 —10 410 0 = * | 
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* 1р calculating the yield, allowance has been made for accrued interest but no: 
for redemption, Ex Dividend. 
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NEARLY 300 members of the Incorporated Municipal Elec- 
trical Association assembled at Edinburgh on Tuesday to take 
part in the Tenth Annual Convention of that body. Borough 
electrical engineers and municipal delegates assembled from 
all parts of the United Kingdom, and the distance did not act 
as a deterrent to a large number who travelled to Scotland 
on purpose from the South of England. The meeting having 
been fixed a day earlier in the week than usual, so that yes- 
terday was the last of the three days for the discussion of 
Papers, we are able in this issue to publish a complete report 
of the proceedings, with the exception of the Business Meet- 
ing, which takes place to-day, and at which the President and 
‘Council for the ensuing session will be elected and other 
official business will be disposed of. On Tuesday, Mr. F. A. 
NEWINGTON, the Edinburgh City Electrical Engineer, delivered 
his Presidential Address, and it was well received. The address 
18 published. with the remainder of our report in another part 
of this issue, and is also discussed in our leading article. 


THE first Paper taken was by Councillor ALEX. SINCLAIR, 
Chairman of the Swansea Electricity Committee, and it was 
devoted to an explanation of the effect of the load-factor upon 
an electricity supply works. 

Wr will preface our comment on this Paper and on 
Mr. NEWINGTON’S remarks on the same subject by a clear 
and concise definition of the terms“ load-factor and “diversity 
factor.” The significance attached to these two terms is great, 
but there is no reason that their meaning should be regarded 
as difficult of conception, although we fear that many members 
of electricity committees have this idea.  Load-factor is 
simply the average load on the station throughout the year 
expressed as a percentage of the maximum load. There 
must always be sufficient plant ready to supply the maximum 
load, and, consequently, the nearer the average load is to 
the maximum load (that is to say, the higher the load-factor) 
the greater will be the relative output of the same plant 
during the year and the more economical will be the produc- 
tion generally. The meaning of “diversity factor” is almost 
as simple. The maximum load on the station is naturally 
less than the sum total of the maximum loads of each 
consumer, as these do not occur simultaneously, and the 
diversity factor shows the relation between these two figures, 
—it is the sum of the consumers’ maximum loads divided by 
the actual maximum load on the station. Thus the diversity- 
factor affects the capital cost of an electricity works even more 
directly than the load-factor. If the business of an electricity- 
supply department be chiefly lighting, this diversity factor is 
small, because large numbers of consumers naturally light up 
their maximum number of lamps at the same time, while a 
motor load has a far higher diversity-factor, since the time of 
the maximum loads of each individual consumer varies to & 
much greater extent. 

MR. SINCLAIR has fallen into the error of failing to give 
effect to the diversity factor in his charte, for he has assumed 
that the lighting load, power load and tramway load are all 
simultaneously at their maxima—at 6.p.m. on the day for 
which his curves are drawn. The peaks of his curves 5 and 6, 
which show totals, are therefore far too high and far too narrow, 
and they do not represent sufficiently the advantage to be gained 
by adding a good general motor load to an electricity-supply 
works. On the other hand, as was pointed out by Mr. J. F. C. 
SNELL, in ‘the course of the discussion, the load factors 
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NOTES. 
— 

NEARLY 300 members of the Incorporated Municipal Elec- 
trical Association assembled at Edinburgh on Tuesday to take 
part in the Tenth Annual Convention of that body. Borough 
electrical engineers and municipal delegates assembled from 
all parts of the United Kingdom, and the distance did not act 
as a deterrent to a large number who travelled to Scotland 
on purpose from the South of England. The meeting having 
been fixed a day earlier in the week than usual, so that yes- 
terday was the last of the three days for the discussion of 
Papers, we are able in this issue to publish a complete report 
of the proceedings, with the exception of the Business Meet- 
ing, which takes place to-day, and at which the President and 
Council for the ensuing session will be elected and other 
official business will be disposed of. On Tuesday, Mr. F. A. 
NEWINGTON, the Edinburgh City Electrical Engineer, delivered 
his Presidential Address, and it was well received. The address 
is published with the remainder of our report in another part 
of this issue, and is also discussed in our leading article. 


FRIDAY, JUNE 30, 1905. 


( 
M Бикини Шү. 


THE first Paper taken was by Councillor ALEX. SINCLAIR, 
Chairman of the Swansea Electricity Committee, and it was 
devoted to an explanation of the effect of the load-factor upon 
an electricity supply works. 

— 

Wx will preface our comment on this Paper and on 
Mr. NEWINGTON’s remarks on the same subject by a clear 
and concise definition of the terms“ load-factor and “diversity 
factor." The significance attached to these two terms is great, 
but there is no reason that their meaning should be regarded 
as difficult of conception, although we fear that many members 
of electricity committees have this idea.  Load-factor is 
simply the average load on the station throughout the year 
expressed as & percentage of the maximum load. There 
must always be sufficient plant ready to supply the maximum 
load, and, consequently, the nearer the average load is to 
the maximum load (that is to say, the higher the load-factor) 
the greater will be the relative output of the same plant 
during the year and the more economical will be the produc- 
tion generally. The meaning of ‘diversity factor” is almost 
as simple. The maximum load on the station is naturally 
less than the sum total of the maximum loads of each 
consumer, as these do not occur simultaneously, and the 
diversity factor shows the relation between these two figures, 
—it is the sum of the consumers' maximum loads divided by 
the actual maximum load on the station. Thus the diversity- 
factor affects the capital cost of an electricity works even more 
directly than the load-factor. If the business of an electricity- 
supply department be chiefly lighting, this diversity factor is 
small, because large numbers of consumers naturally light up 
their maximum number of lamps at the same time, while à 
motor load has a far higher diversity-factor, since the time of 
the maximum loads of each individual consumer varies to a 
much greater extent. 

Mn. SINCLAIR has fallen into the error of failing to give 
effect to the diversity factor in his charte, for he has assumed 
that the lighting load, power load and tramway load are all 
simultaneously at their maxima—at 6 p.m. on the day for 
which his curves are drawn. The peaks of his curves 5 and 6, 
which show totals, are therefore far too high and far too narrow, 
and they do not represent sufficiently the advantage to be gained 
by adding a good general motor ‘load to an electricity -supply 
works. On the other hand, as was pointed out by Mr. J. F. C. 
SNELL, in ‘the course of the discussion, the load, factors 
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assumed for public lighting and traction were both too 
high. Mr. NEWINGTON also did not take sufficient account 
of the diversity factor in the concluding part of his Presidential 
Address. Owing to the diversity of times at which the maxi- 
mum loads occur, the load-factor of all the motors taken as one 
load will be far greater than that of each considered individu- 
ally; and even without the “ restricted-hour motor consumers 
there is no doubt that a general motor load can be supplied 
remuneratively at a far cheaper rate than would be chargeable 
on the maximum-demand system at lighting rates. 

AN interesting point raised in the discussion was the possibly 
transitory effect of the traction load on the load-factor. When 
first a traction load is added to a lighting station, the load- 
factor increases considerably, but by the time all the tramway 
routes have been opened the lighting load may have increased 
to such an extent that the load-factor will drop again unless a 
good general power load is also acquired. 

Mr. Н. К. BURNETT, the electrical engineer to the Barrow-in- 
Furness Corporation, has called our attention to the ambiguity 
in estimating the load-factor of a tramway system. In taking 
the maximum load for the calculation of the load-factor a 
difference of 100 per cent. may well occur if the momentary 
maximum be taken instead of the highest load which occurs 
without taking account of the narrow peaks, which last only a 
few minutes. To be quite accurate, therefore, in comparing 
traction with lighting load-factors, account should be taken of 
the relation between the widths of the peaks and the period 
for which the overload capacity of the machines is rated. 


Renee 


Mr. HoADLEY's Paper on Street Lighting was a welcome. 


addition to a subject of extreme importance to the supply- 
station engineer, and we recommend our readers to study the 
figures both in the Paper and in the useful discussion which 
followed it. He pointed out that the illumination given by a 
j-ampere Nernst lamp is slightly above that of an ordinary 
incandescent gas lamp burning 4 cubic ft. of gas per hour. 
Taking the average inclusive cost of one of these gas lamps at 
£3. 10s. per annum, he found that the total cost to the rate- 
payers of electric lighting by Nernst lamps will be less if elec- 
trical energy is supplied at 1-34. per unit. Thiscan certainly 
be done profitably by the majority of electricity works in view 
of the high load-factor of street lighting. Naturally, he did 
not assume the burdensome condition which had been sug- 
gested by Mr. WILKINSON, namely, that the electricity account 
should be debited with the interest and sinking fund on capital 
expended on the displaced gas lighting system. Particular note 
should be taken of Mr. WILKINSON’s figures for the cost of 
lighting and extinguishing lamps. We may mention that in 
some systems where the extent of the side-street lighting has 
not justified the use of a separate network for it, time switches 
have been successfully employed in this connection. 

THE second day's proceedings at Glasgow were of a livelier 
nature than those of the preceding day. Members of Elec- 
tricity Committees and also electrical engineers are always 
ready to speak on questions of tariffs and on extending the 


power load in order to meet possible competition by electric 
power companies. The discussion on the first Paper showed 
that the tendency is still more marked than last year to 
abandon the maximum demand system of charging in favour 
of flat rates with discounts, these discounts being so adjusted 
as fo afford an equivalent of a really differential tariff. We 
have recommended this course for some years, and it is evident 
that the Wright system of charging, although it has done excel- 
lent service as a temporary expedient, must eventually be re- 
placed by something more understandable by the consumer. 
Mr. Kiucour’s Paper shows a scientific basis for the deter- 
mination of these prices or discounts, and we invite further 
discussion upon it in our Correspondence columns. 


— 

FROM the debate on the second Paper it is evident that 
Municipal Electricity Commuttees are not prepared to enter 
into agreements with Power Companies for a bulk supply if 
they have municipal generating stations of their own, whether 
the latter be ancient or modern. All the more important 
municipal electricity undertakings of moderate or smaller size 
are making arrangements for giving a power supply on a large 
scale, and, as will be seen from the discussion, extremely low 
prices are being quoted to long-hour power consumers. 

5 

THE attendance yesterday (Thursday) was much thinner in 
spite of interesting Papers, and the anticipations of semi- 
technical discussions which were fulfilled. From the debate 
initiated by Mr. A. B. MOUNTAIN, it appears that extensions 
to areas beyond the municipal boundary are, as a rule, barely 
remunerative, if remunerative at all; and if, in addition, the 
adjoining areas object to being extended into it is not clear why 
many of these schemes are brought forward at all, especially 
in view of the expensive proceedings in Parliament which 
arise out of them. If we may quote Councillor CHATTERTON, 
to whose forcible style of oratory we are unable to do justice 
in our brief report, it is neither engineering nor business. 


Mr. SILLAR’s Paper gave occasion for exchange of instructive 
figures. We hope to review the subject of prepayment meters 
generally at a future date, and in the meantime we would call 
our readers’ attention to Mr. GERHARDI'S excellent articles on. 
the subject which we are now publishing. 


THE address delivered yesterday to the University College: 
Union Society was exactly of the studied scholarly type which 
one would expect from so distinguished a teacher and engineer as 
Prof. A. B. W. KENNEDY. There was no complaint that present- 
day methods of teaching are altogether wrong, suchas it is becom- 
ing almost the fashion to make, but the address consisted of a 
calm dispassionate review of engineering training fromthe early 
days down to the present time. Prof. KENNEDY's address 
contained the oft-taught lesson that elaborate equipment of 
laboratories is absolutely useless unless there are available 
men—both teachers and students—fired with enthusiasm for 
their work and possessed of proper qualifications. 


Onr idea put forward possesses the merit of originality, and 
there is no doubt that if it were carried out on proper lines. 


considerable bei. eit would result. Prof. KENNEDY suggested 
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that old students who have been away from college long enough 
to gain valuable experience, but yet not long enough to have 
lost their appreciation of students’ difficulties, should be re- 
quested to give special courses of lectures. The only dif- 
ficulty would be to draw the line between these two periods. 
It takes a number of years for a man to gain experience in 
any special branch of his profession so as to become an expert, 
but it does not take him long, in his new surroundings, to 
forget the difficulties which he himself experienced in his college 
days. The combination of a good teacher and a good practician 
is a rara avis, and as such special courses as Dr. KENNEDY 
recommended could only be for senior students it is often more 
advisable to secure lecturers nearer the top of their profes- 
sion than men who have only been out of college a few years. 
Nevertheless, Prof. KENNEDY'S proposition is well worth 
serious consideration, if only from the fact that engineers at 
the top of the tree cannot be induced, at present, to give even 
occasional lectures. 


IN the evidence given by Capt. Bacon at the inquest on 
the victims of the submarine A8 disaster, the electrical equip- 
ment of the vessel was referred to, although it is evident that 
this was in no way responsible for the occurrence. It appears 
that sea water got into the battery tank, which is provided 
with a gauze-covered vent pipe, and that chlorine was given 
off as a product of electrolysis. The Captain also attributed 
the explosion to the ignition of an explosive mixture of 
hydrogen and oxygen, also products of electrolysis. He ven- 
tured the opinion that “a short-circuit or fusing” would 
provide the necessary ignition. It is not clear whether 
the explosion occurred inside or outside the battery tank, but 
whatever happened it is certain that it occurred after the boat 
had gone down. Thus the disaster cannot, in any way, be 
attributed to the boat's electrical equipment. 


THE Standard of June 19th published a column оп Empire 
Cables ” which contained more mis-statements and misleading 
inferences than we remember to have seen in any previous 
electrical article of equal length in the general Press. One 


citation may serve as a sample :— 


While the cost of carrying letters is in proportion to the distance tra- 
versed, the same rule does not apply to the electric wire. With a properly- 
equipped telegraph system, the actual expenditure incurred in sending a 
message thousands of miles is practically no greater than in sending it 
10 miles, Obviously, a low uniform charge for all distances is applicable 
even more fully to ocean telegraphy than to the Imperial postal service. 


This pronouncement airily waves aside the heavy items of 
interest on the cost of the cable, expenses of repairs, deprecia- 
tion, cost of stations, staff, and of the expensive apparatus 
necessary to work long cables (which latter are also propor- 
tionately much more expensive to manufacture than are short 
sections), to say nothing of terminal and transit charges pay- 
able to the various Governments. 


THE Evening Standard and St. James’s Gazette (controlled by 
the owners of the Standard), of June 26th, contained an article, 
probably from the same inspired pen, on “The Arteries of 
Empire,” which was even more full of perversion of facts than 
that referred to above. As to the writer, or writers, it is sufficient 
to say that he or they are either totally ignorant of the subject 
and simply write to order, or else purposely endeavour to mis- 
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lead the public. But how editors, who are supposed to be fair- 
minded, intelligent and well-informed, can allow such “ clap- 
trap” to be thrust before their readers in large type passes 
comprehension. 


British Association.—AÀt a meeting of the Dublin City 
Council on Friday last it was unanimously resolved to invite 
the British Association to hold its 1907 meeting in that city. 


Electric Lighting in Dublin.—The Pigeon House Fort Elec- 

tricity Works of the Dublin Corporation (The Electrician, Vol. LI., 

p. 920, 958 and 996) were formally opened on Monday, after 
having been in operation for nearly two years. 


Cable Interruptions. Date of interruption. 


Tarifa— angie aen Jan. 18, 1904 
Jamaica— Colon 6...6 Jan. 10, 1905 
Paramaribo—Cayenne .................... May 25, 1905 
Bolama— Biss a June 21, 1905 
Cape St. Jacques—Haiphong ...... a June 26, 1905 


District Railway.— It is announced that from Saturday next 
four electric trains per hour will be run on the District Rail- 
way between Ealing and Acton and Hammersmith, Earl's 
Court, Kensington, Victoria, Westminster, Charing Cross, City, 
and all intermediate stations to Whitechapel inclusive. No 
second-class carriages will be run on these trains. 


Obituary.— We announce the death of Lord Romilly, 
which took place on Friday night in London. Lord Romilly, 
who took an active part in the South African war, was a 
member of the House of Lords Committee which investigated 
the various London electric power bills early this session. About 
Easter his health began to show signs of breaking down, and 
an adjournment had to be made owing to his absence. An 
operation was made on Whit Monday, but we regret that Lord 
Romilly had an unfortunate relapse and died as stated. 

The death is announced of Mr. William Walker, who for 
12 years was superintendent engineer of Dundee City Tramways. 


Board of Trade Tramway Requirements.—It is announced 
in the official circular of the Tramways and Light Railways 
Association that Sir Herbert Jekyll, on behalf of the Board of 
Trade, has arranged to receive representatives of the Tramways 
and Light Railways Association and of the Municipal Tram- 
ways Association for the discussion of certain questions in 
regard to tramways—viz. : (1) The incidence of cost of guard- 
ing new Post Office wires crossing existing tramway lines. (2) 
The memorandum on details of construction and equipment 
issued by the Board in January, 1905. (3) The proposed 
monthly inspection of each separate insulator on the overhead 
equipment. ! 

Thunderstorms.— Unfortunately there has been a continu- 
ance of heavy thunderstorms during the last week, and severe 
damage is again reported. During a storm at Northampton on 
Tuesday & boy was struck by lightning and killed instantly. 
Another boy, who was playing with the deceased at the time, 
was also struck, but it is thought that he will recover. A motor 
cycle was struck while being ridden between Melton and Gran- 
tham on the same day. At Hawick a landslip occurred and 
blocked a tunnel, so that traffic to and from Carlisle on the 
Midland Railway was interrupted. An American visitor to 
this country was killed by lightning, at Waltham, near Grimsby, 
on Wednesday. His brother and another man, standing close 
beside him, were uninjured. 


Electric Smelting in Canada.—According to the Engineering 
and Mining Journal of New York, the smelting of iron ore by 
electricity is to have a practical working test in Canada. The 
Dominion Government has appropriated $15,000 for the pur- 
poses of the test, and a building and free power will be furnished 
for a limited period at the Sault Ste. Marie works. The test 
will be under the special charge of M. Héroult, the French 
engineer, who has a wide reputation for his operations and 
experiments in electrical smelting in France. It is understood 
also that some experiments will be made with nickel ores from- 
Sudbury. Should the experiments result successfully, the 
Canadian Government will probably spend a larger sum in 
erecting a plant at some point in the vicinity of the iron 
ranges of Western Ontario. 


e 


(43,600,000 in 1903). 


‘ionisation. 


Steffens, who read a Paper on this subject before the Elcktro- 
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, Pacific Cable Trouble.—Under this heading the Standard 
of June 29th contained the following :— 


“Conference Decides to Negotiate with Company.—AÀ step has been 


-taken in the direction of conciliation, we understand, by the members of 


the Pacific Cable Conference, now meeting in London. They have ap- 
pointed a sub-committee to ascertain whether it is possible to come to a 
working arrangement with the Eastern Telegraph Co. It has been for 
some time a matter for complaint on the part of the other partners— 
England, Canada and New Zealand—that one or two Australian States 


.bave broken the agreement, both in letter and spirit, entered into when 


it was decided to construct the Pacific C«ble by granting preferential 
facilities to a private company. The company obtained the concessions 
in a perfectly legitimate business way. They have been found, however, 
to operate very detrimentally to the Imperial project, and the conference 
was called for the purpose of trying to adjust matters. The sub-committee, 
‘we are informed, will enter into negotiations with the company to bring 
about, if possible, a pooling agreement.” 


Berlin Tramways.—From the annual accounts of the Grosse 
Berliner Strassenbahn, which company runs a large number of 
electric tramways in Germany’s capital, we learn that the 
number of passengers carried during 1904 amounted to 
332,700,000 (against 312,410,000 in 1903). The total re- 
ceipts from the passenger traffic were £1,544,000 (£1,444,000 
in 1903) and the number of car-miles run were 46,300,000 
The percentage of expenditure to 
receipts increased from 53:88 per cent. in 1903 to 55:33 per 


cent. in 1904. This increase was chiefly due to higher salaries 


and wages. The bill for current increased from £177,000 in 
1903 to £186,300 in 1904. On the other hand, the expenses 
for track maintenance fell from £45,500 to £38,140 in 1904. 
Altogether, the lines controlled by the company aggregate 309 
miles of single track. 


First Congress of Radiology. The first International Con- 


gress for the study of radiology and ionisation will take: 


place at Liége on September 12th, 13th and 14th next, 
under the patronage of the Belgian Government, and in 
connection with the Liege International Exhibition. There 
will be two sections—one for physics, and the other for 
biology. The physical section will deal with (a) the 
physics of the electron ; (b) radio-activity ; (c) meteorological 
and astronomical phenomena connected with radiation and 
The committee includes a very representative 
list of physicists —notably Arrhenius, Blondlot, Boltzmann, 
Curie, Drude, Elster, Geitel, Esner, Hittorf, Lenard, Lorentz, 
Mascart, Nernst, Poincaré, Riecke and Righi. The British 
representatives are Sir Wm. Crookes, Lord Kelvin, Lord 
Rayleigh, Sir Oliver Lodge, Sir William Ramsay and Pro- 
fessors Larmor, Rutherford, Schuster and Thomson. Prof. 
Carl Barus is the solitary representative of the United States, 
but then America has not contributed much to radiology so 
far. Tickets, costing 20fr., and admitting to the exhibition, 
can be had from the secretary, Dr. J. Daniel, 1, rue de la 
Prévóté, Brussels. 


Lightning Effects in Germany.—According to Herr O. 


technischer Verein in Beriin, the number of lightning dis- 
charges in Germany causing damage has increased in the last 
50 years very much quicker than the number of insured 
houses. If the annual number of injurious discharges per one 
million houses be taken as a basis, it is found that for Olden- 
burg, Schleswig-Holstein, Mecklenburg, Pommerania, and East 
and West Prussia, the number is at present about 350. In 
the more southern parts of Germany—viz., in Bavaria, Wurt- 
temberg, Baden and Hessen, the corresponding figure is only 
150. The curve representing the lightning discharges with 
the time takes the form of a well-defined wave slanting up- 
wards, the maxima occurring every 5 years. If a curve 
representing the relative values of sun spots be plotted above 
the lightning curve, it is observed that the maxima of the sun 
spots occur regularly every 11 years —i. e., one complete cycle 
of the sun spot curve corresponds to exactly two cycles of the 
lightning curve. The maximum of sun spots always coincides 
with a minimum of danger from lightning. In the Rhine 
Province the number of injuricus lightning e per one 


million houses has increased some 559 per cent. during the last 


40 years. Next in order comes the Kingdom of Saxony and 
then the Province of Saxony. It appears that the danger of 


a house being struck by lightning is from two or three times 
greater in the country than in towns. An increase in lightning 
phenomena has also been observed in Hungary, North America, 
and Denmark. е 


The Junior Institution of Engineers.—Owing to the fact 
that this Institution celebrates its Coming of Age" during 
the present year, it was thought advisable to hold the annual 
summer meeting in London. The meeting commenced on 
Monday with a reception by the Lord Mayor and Sheriffs in 
the Council Chamber of the Guildhall. In a brief speech the 
Lord Mayor expressed the hope that the meeting would be a 
pleasant one, and welcomed the members to London. Mr. 
W. H. Lindley, the President, thanked his Lordship and con- 
gratulated the Corporation on the friendly feeling which existed 
between that body and the London County Council. Mr. 
Sheriff Strong, in reply, said that the Court recognised the 
facilities that engineers possessed for the welding together of 
international interests. After the retirement of the Lord 
Mayorand Sheriffs, the Presidentannounced that the Institution 
was applying for a charter of incorporation. Mr. W. J. Ter 
nant then read a Paper on the history of the Institution, which 
was founded in 1884 under the name of the Vulcanic Society. 
A hearty vote of thanks to the Corporation of London termi- 
nated the proceedings. In the afternoon, a visit was paid to 
St. Paul's Cathedral, the members subsequently being received 
at the Mansion House by the Lord Mayor and Lady Mayoress. 
On Tuesday, Woolwich Arsenal was visited, and in the evening 
a conversazione was held at the Royal United Service Institu- 
tion. On this occasion, the President, on behalf of the Institu- 
tion presented to Mr. W. T. Dunn a silver bowl, in recognition 
of his services as secretary, which post he has held since the 
foundation of the Society. Wednesday morning was devoted 
to the North London Railway works, and the afternoon to the 
Greenwich generating station and New Cross depot of the 
L.C.C. tramways. Alternative visits on Wednesday were to 
the Royal Mint and Messrs, Yarrow’s works, Poplar. Yes- 
terday, the members went, by special steamer, to Chatham 
Dockyard, while to-day it is proposed to visit the Doulton 
S the Neasden power station and car sheds of the 

etropolitan Railway, ani Earl’s Court Exhibition. 


Busts of Lancaster and Faraday at the Borough Poly- 
technic.—On Wednesday Prof. Silvanus P. Thompson, F.R.S., 
unveiled a bust of Joseph Lancaster and one of Michael Fara- 
day in the entrance hall of the Borough Polytechnic Institute, 
London, Mr. E. Bayley, L.C.C., the Chairman of the Govern- 
ing Body, occupied the chair, and thanked Mr. Passmore 
Edwards for enabling Southwark to commemorate the lives 
of two of her eminent sons. Prof. Thompson said it was a 
great honour to be invited by the Chairman to come there 
to unveil the busts of those two great men. His greatest regret 
in performing the ceremony was that Mr. Passmore Edwards, 
who had so generously given the busts, was not there. Lancaster 
and;Faraday had been selected as being both directly connected 
with the Borough and with the City of Southwark. Both were born 
there, although Faraday only lived but a very short time on 
that side of the water. Faraday's sacrifice of wealth which he 
made in the year 1831, when he was about 40 years of age, 
had its immediate reward, for in the quiet of his laboratory he 
conducted those numerous experiments which gave the 
fundamental principles of electrical progress, the шү 
of the motor, the dynamo and the transformer. If Faraday, 
by devoting his life to that quiet research did not amass 
wealth, yet his devotion had borne fruit in other ways. 
In unveiling the busts Dr. Thompson congratulated the artist 
(Mr. F. C. Fehr), who was present, upon his conception and 
work. He was pleased to see that the sculptor had shown 
Faraday holding such a typical piece of apparatus in his 
hand—a ring wound round with coils of wire, which was 
the fundamental principle of the transformer, and led from 
it to the discovery of the modern dynamo and motor. 
Mr. T. Buxton Morrish (a Governor of the Polytechnic and 
Chairman of the British and Foreign School Society), 1n pro- 
posing a vote of thanks to Dr. Thompson for his address, 
referred to Lancaster's close connection with the locality, and 
the Mayor of Southwark (the Rev. A. W. Jephson), a governor 
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of the institute, showed that Southwark was not unmindful of 
her great men as they had named one of their schools, and 
shortly would name one of their open spaces, after Faraday. 


The Electrical Contractors’ Association Dinner. — Тһе 
annual dinner of this Association took place on Tuesday even- 
ing at the Holborn Restaurant, Mr. W. R. Rawlings, resident, 
being in the chair. After the usual loyal toasts had been 
honoured, Mr. R. Tweedy Smith proposed the “House of 
Commons” and Mr. Mark Beaufoy responded. Mr. Ernest L. 
Berry then proposed the ‘‘Councils and Municipalities.” 
Although, he said, everyone admitted that the London Ceunty 
Council were doing a magnificent work, yet he thought that 
they might confine their attention to the important branches 
of municipal trading and leave such minor details as wiring 
to the contractors. Mr. G. L. Gomme (clerk to the London 
County Council), in reply, said that the work done by the 
Council would not harm the contractors. He felt sure that 
the enterprise of the Council would open up fresh avenues for 
the energies of the contractors. It was only when contractors 
were feared by municipalities that the latter stepped in, and he 
referred to the Association as being an extremely powerful body. 
Mr. H. Busby Bird (Mayor of Shoreditch), whoalso replied to the 
same toast, claimed that very friendly relations existed between 
the Shoreditch Borough Council and the electrical contractors 
working there. Shoreditch started wiring some time ago, but 
800n gave it up as it was not successful and it was not thought 
fair to compete with contractors who were themselves rate 
and taxpayers. His own house was originally wired by the 
Councils wiring department, and he was thankful to think 
that he was still alive to tell the tale. The insurance company 
made him take all the old installation out, and he had it done 
again by a contractor. In Shoreditch, contractors were at 
pee to consult maps of the district at the Council's offices, 
and lista of streets in which mains were laid were supplied free 
of charge. They were doing all they could to encourage the con- 
tractor. Mr. Benedict H. Rolfe then proposed the Electrical 
Contractors’ Association,” and Mr. Rawlings replied. Other 
toasts were The Institution of Electrical Engineers and Kindred 
Associations, proposed by Mr. Joseph McDermott and re- 
sponded to by Messrs. A. H. Dykes, Walter Davenport and 
A. Н. Howard; and “The President,” proposed by Mr. 
Thomas Wright. Selections of vocal and instrumental music 
were rendered during the evening. 

Wireless Telegraph Notes.—As a result of the remarkably 
successful experiments with wireless telegraphy in movin 
trains, the Chicago & Alton Railway announces that it wil 
supply wireless telegraphy apparatus on its two express trains 
running daily between Chicago and St. Louis, and шү 
on its whole system. These experiments were conducted wit 
the De Forest system, by Dr. Lee de Forest himself. Messages 
were received while the train was running at 50 miles per 
hour. An aerial wire on the train was, of course, not possible, 
and no information is forthcoming as to what was used as a 
substitute. Earth was secured through the trucks, wheels and 
running rails. For some time while the train was approaching 
the Mississippi River above the elevated stretch leading to 
Merchants’ Bridge, the increase in strength of the signals was 
very marked, but when the train antered the framework of the 
bridge it was found that signals became almost imperceptible 
owing to the screening action of the bridge. It was observed 
also that the signals were stronger when the train was broad- 
side on to the transmitting station and running at right angles 
toit. The fact that the radiations were following the course 
of the river in preference to overland paths was very marked as 
the train pulled out of Alton, Illinois. At one point the track 
runs within a few hundred feet of the river, and at this point 
the signals from St. Louis, 30 miles away, which had just 
previously become very weak, were increased in intensity to a 
surprising degree. No difficulty was experienced, we are in- 
formed, even when the train was many miles from the trans- 
mitting station and was threading through the yards and 
sidings of Chicago, completely hidden by large elevators and 
steel structures of every description. The first train on this 
line to be equipped leaves St. Louis before the opening of the 
stock market, and it is intended to post bulletins showing the 


conditions of the market; other interesting: news, orders: to 
officials and commercial messages to passengers will also be 
transmitted. It is estimated that the three De Forest stations 
at St. Louis, Springfield and Chicago, with the addition of 
another at Bloomington, will keep the trains in continuous 
communication throughout their run. 

We learn that the Board of Trade and the Trinity House 
have concluded a contract with Marconi's Wireless Telegraph 
Co. providing for the equipment of lightships with Marconi 
wireless telegraph installations. This arrangement will enable 
the lightships to communicate with the shore and with one 
another by wireless telegraphy for the ordinary purposes of 
the lightship service, and also to report ships in distress. 


Denver Convention of the National Electric Light Associa- 
tion of America. A number of interesting Papers were read at 
this convention, from June 6 to 11 inclusive. Amongst them 
was one on “The Tantalum Incandescent Lamp,” by Dr. Louis 
Bell. It is in part a repetition of the recent article, entitled 
Tests of the Tantalum Lamp,” contributed by Dr. L. Bell and 
Prof. W. L. Puffer, but also contains a few new facts of which 
the following are the most important. When testing a 25-c.p. 
tantalum lamp at a supply frequency of 25 ~ per second, its 
light fluctuated a little more than that of a carbon-filament 
lamp, and the average value was equivalent to about 10 c.p. 
Even a 75-с.р. carbon-filament lamp exhibits a l 
fluctuation of illuminating power at this frequency. At 60~ 
d second the fluctuations were trivial in both kinds of lamp. 

n the tests on a 25-c.p. tantalum lamp with a clear globe, 
every inch of incandescent filament gave off about I c. p., 
which implies an intrinsic brilliancy of approximately 500 c.p. 
per square inch of filament—a figure much higher than that 
of an ordinary incandescent lamp. In a Paper by Mr. P. D. 
Wagoner, оп “ Mercury Arc Rectifiers,” it was stated that the 
only part of such rectifiers requiring renewal was the tube, and 
that the life of the latter was, under normal conditions, at least 
400 hours, while some tubes had lasted 3,000 hours. Nernst 
lamps were discussed by Mr. E. R, Roberts, who quoted a series 
of tests which went to show that the decrease in mean hemi- 
10 candle-power amounted to 22 per cent. in 1, O00 hours, 
tho greatest fall taking place during the first 300 hours. The 
initial consumption per mean spherical candle. power was 3:31 
watts and per mean hemispherical candle-power 1°95 watts. 
At the end of 1,000 hours these figures had increased to 3°78 
and 2:27 respectively. The lamps were fed from a 60 ~, 
220-volt supply: In the discussien Mr. A. C. Dunham men- 
tioned that he was using 3,500 Nernst lamps, and that this 
kind of lamp was successful to a certain extent in replacing high- 
candle-power gaslights. Single-glower lamps, on the system 
with which he was connected, were not allowed to burn more 
than 450 hours. On the average a 50 c.p. Nernst lamp would 
give 72 c.p. during the first 50 hours, and would then drop to 
about 62 c.p. at the end of 450 hours, after which it began to 
drop more rapidly. Mr. C. F. Skinner dealt, in another Paper, 
with the elements that should be considered in the design, 
selection and use of apparatus for making dielectric tests. He 
stated that each of the 5,000 H.P. generators for the Niagara 
Falls Power Co. had a capacity of about 0:3 mfd., and the capa- 
city of each of the 5,000-kw. generators of the Interborough 
Rapid Transit Co. was 0:6 mfd. The size of transformer for 
supplying the charging power for the former. machine: at. 
25 ~ per second, and 6,000 volts was 1:7 kw., while that for 
the latter machine at the same frequency and 25,000 volts was. 
50 Ку. Mr. Alex. Dow reported on the present methods of 
protection from lightning and other static disturbances, and 
described a number of lightning arresters. He arrived at the 
conclusion that much has been done in this field, but that more 
remains to be done. <A report by Mr. E. W. Lloyd'on pur- 
chased electric power for factories contains a compilation of 
valuable data showing how the motor load on the central stations 
belonging to the Association is distributed in the various kinds 
of factories and industries. The “Curtis turbine” was the 
subject discussed by Mr. A. H. Kruesi, according to whom the 
shaft should run true, and the bearing shield should have a 
maximum eccentricity not exceeding from 0:002 in. to 0:004 in. 
in turbines from 500 kw. to 5,000 kw. capacity. 
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TENTH ANNUAL CONVENTION OF THE INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The Tenth Annual Convention of the Incorporated Munici- 
pal Electrical Association was opened at Edinburgh on Tuesday 
under the presidency of Mr. F. A. Newington, electrical engi- 
neer to the City of Edinburgh. The Association was welcomed 
by the Lord Provost of Edinburgh (Sir Robert Cranston), who 
referred to the high position which the Edinburgh electricity 
works had attained under the supervision of Mr. Newington. 
The Association, he said, was welcome in two ways: it was 
welcome on its own account, and it was welcome on Mr. Newing- 
ton's account. 


Councillor STEVENSON, convener of the Edinburgh Electricity com- 
mittee, endorsed the welcome extended by the Lord Provost. The Edin- 
burgh works, he said, had been in operation for 10 years. At the end of 
the first year's operations there were 450 consumers and 888,000 units 
were sold. To-day there were 8,000 consumers, and the output was 
11,000,000 units. Over and above all that they had put aside the re- 
spectable reserve fund of £78,000, and the annual revenue for 1904 was 
£112,000. He thought a large factor in the success of the Edinburgh 
undertaking was that Edinburgh was a show place. It was also situated 
in the centre of the coal districts of Fife and the Lothians, so that the 
necessary coal could be bought very cheaply. Another factor—and one of 
which the late convener, Bailie Mackenzie, was & ataunch supporter— was 
that they had always adopted the policy of reducing the charge per unit 
whenever it was possible. The original price was 6d. per unit; it was 
now 33d. per unit. The policy of always extending the mains wherever 
there was likely to be a demand was also one to be recommended, and he 
wished to bring both of them to the notice of the chairmen of committees. 


The PRESIDENT (Mr. F. A. Newington) then delivered his address. 
PRESIDENTIAL ADDRESS. 


I have to thank you for the great honour you have done me in 
electing me your President for this year. 

This is our tenth annual meeting, and it is interesting to note the 
increase in membership since the formation of the Association. In 
the first year our members were :— 


Representatives of oommitteeůee ss 30 
Engineer шешЬегзв.................................... 48 
ASsdeists Каа F 36 
and now they аге :— | 
If.... ͤĩſ ³ A REC Coi 148 
Engineer wempee rss anaes wesc ewe 159 
Associate тетт bern 13 
/// ⁰˙ AAA ³ĩ³ 1 8 71 


That is, our membership has increased nearly four times during 
this period. Mr. Arthur Wright, in his Presidential Address at the 
first annual meeting, expressed the opinion that there was a press - 
ing need for an association of this kind, and the rapid rate at which 
we have grown proves that he was correct. It will, perhaps, not be 
waste of time if we look back at some of the points raised by our 
first president, and see what has been done during these 10 years. 

The period for repayment of loans has been very carefully con- 
sidered, and this Association has come to the conclusion that about 
30 years is the average life of electrical plant. There is, however, 
still no standard period for repayment. Quite recently, the Local 
Government Board has granted loans on what appears to be far too 
short a term for repayment. This matter will be brought before you 
at the general business meeting on Friday, so that some concerted 
action may be taken. 

The methods of dealing with the profits of electricity supply 
undertakings is still a difficult question. In the event of the general 
rates not being sufficient to meet the expenditure, it is a very easy 
way out of the difficulty to take a few thousand pounds of the sur- 
plus of the electricity undertaking, and so save an increase in the 
rates the following year, but this seems to be a short-sighted and 
dangerous policy, at any rate until the full statutory amount of 10 
per cent. of the capital expended has been placed to the reserve 
fund. And, further, unless a similar sum is contributed by the gas 
undertaking ıt is unfair. It does not seem right for the users of 
electricity to be asked to assist the users of gas to pay their rates. 
This is really what it amounts to. If electricity were universally 
used, а contribution to the rates, although undesirable, would then 
be borne more evenly than under present conditions. Perhaps with 
a tramway undertaking it is rather different, as at present there is 
not, as a rule, any direct competition, but even here it seems that the 
poorer part of the population—that is, those who most use the 
tramways—are being asked to bear part of the taxation of the rich. 

The other side say that, as any loss would have to be borne by 
the rates, it is only right that the undertaking should pay something 
for this security. But is there much in this argument? As a rule, 


the undertaking pays its way after the first year or two. Although 
the majority of undertakings &re building up their reserve fund as 
quickly as possible, still it seems that we are not any nearer to a 
fixed rule about this than we were 10 years ago. 

Depreciation of plant is closely connected with the reserve fund. 
If the loans are paid off in 25 or 30 years and the reserve fund is 
made up to the full amount, is it necessary to further depreciate the 
plant? This largely depends upon the life of the plant, and if this 
will, on the average, last the period of the loan, there does not seem 
to be any need of & depreciation fund as far as the life of the plant 
is concerned. Municipal undertakings in this respect are working 
under different conditions to companies. Electricity supply com- 
panies have & definite number of years, 42 in most cases, during 
which they are given statutory powers to supply electricity in a 
given area, but at the end of that period the Local Authority can 
buy up the undertaking, not as a going concern, but simply at the 
then value of the plant. That is, the business connection which the 
company has built up during these years, or goodwill, is not worth 
anything. Now consider a municipal undertaking. The capital has 
to be paid off in from 25 to 80 years as a rule. At the end of this 
period how do we stand? Buildings will still be quite good; the 
copper in the mains will be of very considerable value even if the 
insulation is not, and if our 5 has been kept in good order 
by general maintenance and perhaps by calling on the reserve fund 
for special cases, our successors will be in the very comfortable posi- 
tion of having a good business bequeathed to them along with a very 
considerable amount of plant without having to pay anything for it. 
The loan having been paid off they will be free to borrow again to 
replace machinery if necessary. Moreover, if the local authority at 
any time during the period of the loan or after, is desirous of selling 
the undertaking, judging from towns where the local authority has 
purchased from a company, they will be able to command 4 very con- 
siderable sum for goodwill. It seems, therefore, that local authorities 
are very much better situated in this respect than are companies. 

There is another side, however, to this question of depreciation 
which must be kept in view. It would be very unwise to say that 
the type of machinery in use to-day will also be installed 20 or 30 
years hence. But unless some entirely new method of generating 
electricity is discovered, any improvements that can be made in 
either steam or gas engines would not warrant the displacement of 
the present very efficient steam engine. With coal costing about 
1d. per unit (and this figure we are all gradually reaching) enormous 
economies would have to be obtained with any new method of gene- 
ration before it would pay us to do away with our present machinery. 

But we must not forget that we may have to face some altogether 
new form of artificial illuminant, and therefore it would seem a sound 
business policy to form a depreciation fund over and above the 
reserve fund in order to meet an emergency of this kind. | 

At the start of an electricity supply undertaking the output is fre- 
quently under-estimated, and so small units of machinery are put 
down. After a few years these are found to be inconvenient to 
work, although still quite suitable in other respects. Second-hand 
plant of this kind seems to have an extremely small value, in fact, 
very little more than the value of the material, unless a purchaser 
can be found who wants exactly this kind of machinery. Plant of 
this description therefore may depreciate in value very rapidly. This 
also should be provided for by means of & depreciation fund. 

In connection with the finance of municipal electrical under- 
takings, it is exceedingly satisfactory to notice how many more 
towns are now making a profit, and in many instances large profits, 
as compared with a few years ago. In the table of costs pub- 
lished in an electrical journal on May 25, 1905, the number of 
municipal electric 5 undertakings, not including tramways, 
making a profit, is 115, the surplus being about £486,000. Those 
showing a loss are 67 in number, the amount being £69,480. Of 
these 67 towns, 42 have only completed their third year of working. 
The figures given in the table of costs for a corresponding date in 
1902 are 46 towns with a surplus of about £89,000, and 58 towns 
with a loss of £86,500. . : 

Gas experts have succeeded in very much improving the incan- 
descent gas mantle, so much so that it is now very suitable for the 
lighting of streets where a large amount of light is not necessary, 
and where therefore arc lamps would be too powerful. Just at pre- 
sent there does not seem to be any form of electric lamp that can 
quite compete with the incandescent gas mantle for this purpose. 
There are some new forms of electric lamps more or less in the 
experimental stage at present that appear to be very promising, as 
they are exceedingly economical. We may, therefore, very soon 
expect to have a lamp that can be used for side-street lighting at a 
less cost than the incandescent gas mantle. The Paper on street 
lighting that will be read this morning is of special interest to us 
just now on‘account of the recent improvements of the gas mantle. 
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During the last 10 or 12 years enormous improvements have been 
made in the manufacture of machinery for generating electricity, 
but unfortunately very little, if any, advance has been made in the 
wiring of houses or other buildings for electric light. This work, as 
a rule, does not come directly under our care, but it is a matter that 
may very seriously affect us. 

The poor quality of the material used and the unsatisfactory way 
in which the work is carried out, are certain to give trouble. So- 
called indiarubber insulation for electric conductors frequently con: 
tains from 50 to 60 per cent of something that is not rubber at all. 
The elastic properties of this mixture soon disappear, and it becomes 
hard and brittle. If there is any moisture in the pipes the insula. 
tion fails, and t»en the house has to be re-wired. What will be the 
result of this? Will the consumer be content to be frequently 
having some of his lamps out of order, and after a period of, say, 10 

ears, find it necessary to re-wire his house? Will he not rather 
inclined to think that electric light wiring and fittings are too 
uncertain and expensive to keep up, and so go back to some other 
form of artificial illumination? The material now very generall 
used for insulation is not nearly so good, on account of the hi А 
price of rubber, as that employed 10 years ago. Contractors for 
electric installation work naturally buy the cheapest material they 
can, especially as competition in this class of work is very severe, 
but as a rule they have not any idea of what the insulation is com- 
posed of, nor have they the means of testing it. They simply trust 
to the makers of insulated cables to provide them with material that 
will pass the official test made by the supply authority. As iron 
pipes are now very generally used for protecting the wiring, a better 
insulation for the conductors is required than in the days when wood 
casing was practically the only material used. 

I do not suppose that the larger users of electric light would dis- 
continue it on account of these troubles, as its convenience and other 
advantages will with them outweigh these, but to the consumers 
using only a few lights the expense of re wiring their houses might 
be a very serious matter. As these smaller consumers are probably 
more profitable to us than the larger it will be to our advantage to 
do all we can t: improve the existing unsatisfactory way in which 
this work is done. We no not want to increase the cost of installing 
electric light, as this would prevent the smaller householders from 
using it. If possible we should try to make it less costly. 

For small houses where exposed wires would not be objectionable, 
is there any need for iron pipes or other expensive protection for the 
wires? During the last year or two. fire-proofed cables have been 
introduced. As a rule, the меро is quite efficient, and, as 
far as can be seen at present, does not have any harmful effect on 
the rubber. A system in which fireproofed cables are used, carried 
on suitable insulators fixed to the walls or ceilings, should be per- 
fectly good. The insulation of the cables would require to be of 
high quality, and good workmanship would be necessary, but the 
cost should be considerably less than with the present system with 
poor quality material. The re-wiring of this when necessary would 
also be an easy matter. On the Continent, it is usual to see ordi- 
nary twin flexible wires fixed to the walls, often without insulators, 
and these do not seem to give trouble. The pressure there is lowcr 
than is generally used in this country, but with good material and 
workmanship this system should be quite suituble. The cost of 
installing electric light is a very serious consideration to the small 
householder. That this is realised is shown by local authorities 
themselves wiring houses on what may be called easy payment 
terms. Whether this is advisable or not is a question that I will 
not deal with now, but I think that everyone will agree that it is 
better for the undertakers not to do it if the consumer will By 
reducing the cost of installation work, this end may be attained. 

The present position of supply authorities as regards the power to 
enforce wiring regulations is vague and unsatisfactory. On account 
of the use of inferior material and of bad workmanship tires have 
occurred through electricity. Thisin time may shake the confidenoe 
of the public in the safety of electric light. Inthe Electric Lighting 
Acts, and also in most provisional orders, there are clauses which 
may be taken to give the undertakers the necessary powers to 
enforce good work. But as these are not so definite as might be 
desired, your Council are now considering this matter with the 
view of asking the Board of Trade to sanction wiring regulations 
which will, as far as possible, insure the safety of the public from 
the risk of fire. 

The President last year referred to the testing of consumers’ 
lamps. This has been taken up very energetically by Mr. Wilkin- 
son, in Harrogate, who has made arrangements so that consumers 
or contractors can have their lamps tested at & nominal charge. 
Although testing the lamp when new will not prevent the consumer 
from using it after its useful life is past, it will at any rate insure 
that the lamps when new are efficient. This seems a simple way 
to prevent the consumer buying low priced inefficient lamps, simply 
because they are cheap at first. I think the majority of users of 
electrie light will be very glad to buy lamps that have been tested 
and certified by the Corporation. This matter is now being carefully 
considered by a Committee of this Council, and suitable rules and 
conditions are being drawn up which will be issued very shoitly. 


One of the aims of a municipal electrical undertaking is to utilise 
the machinery during the day-time ae much as possible, and there. 
fore electricity for power or heating purposes is sold at a low rate. 
But there is a weak point in this arrangement. The motors are 
used during the time of maximum lighting load during the winter 
months and, therefore, additional machinery must be provided for 
them. If we can arrange for the motors to be switched off during 
the two or three hours of maximum load for lighting in the four 
winter months, extra machinery will not be required, and so a very 
low rate can be charged. This system is just now being adopted in 
Edinburgh, and is also in force in a few other cities. M 

On analysing the consumption of electricity by motors, it is 
generally found that the load-factor is extremely low. The follow. 
ing figures show the average number of hours a day during which the 
total power installed is used for different classesof work in Edinburgh. 


Total H P. Full load. 
F orpona: installed. Hrs. per day. 

Elevators ......es.esessosesseesesso 610 PET 0:9 

Butchers aod bakers ................ 180 127 
Printing work. 1,827 1:52 
Breweries ........- een nnnm 247 1:13 
Joiners and builders............. ees 1,057 1:85 
Engineering works 981 2-08 
Laundries .......... een nn nnn 40 2-87 
Aerated water works and bottling stores 28 8:27 


Unfortunately these figures refer to kilowatts installed, not to 
maximum kilowatts required, but they show that the whole plant 
would only be used for an exceedingly short time each day. From 
these figures it is quite certain that the total power used at any one 
time is not half the power installed, and so the hours per day can at 
least be doubled, but even then the load-factor would not be good. 
As the cost of generating electricity will be in inverse proportion to 
the load factor of the motors, this should be considered when bxing 
the price of electricity for power purposes. 

The above figures M not of very much value, because they do not 
tell us how much of the inotor load overlaps the lighting load. In 
connection with the large power bill now before Parliament, a good 
deal has been said about the diversity factor, but is this not over- 
rated? As a rule, factories shut down about the same hour, say 
six o'clock in the evening, and probably the motors are in use more 
or less up to the time of stopping. In conclusion, I would suggest 
that the members of this Association would be collecting very valu- 
able data if they.could find out how. the motors connected to their 
system are used during the hours of maximum lighting load 1n the 
winter months 

Ald. ROBB (Tunbridge Wells) proposed a vote of thanks for the address, 
and urged that the temperate tone in which a large number of contro- 
versial matters were touched upon should be adopted by the various 
speakers in the discussion on the Papers that were to come. 

Prot. A. B. W. KENNEDY, F.R.S. (Londen), s-conded tbe vote of 
thanks. He said he was hardly the proper person to do this seeing that 
he was not a member of the Association, but inasmuch as many of the 
members were old boys of his, he miuht perh ps call himself the father of 
the Association, wil ich was better still. 


The following Paper was then read : 


LOAD FACTOR—ITS EFFECT UPON AN ELECTRICITY 
STATION. 


BY COUNCILLOR ALEXANDER SINCLAIR. 
(Chairman of the Electric Lighting and Tramways Committee, Swansea. ! 


Among desirable customers to assist in improving the load-factor 
are: public lighting, power and heat, and tramways, but there are 
also others of great importance, such as supply in bulk, small 
cottages, &c., but for the purpose of this Paper it is the writer's 
intention to deal only with those enumerated. For simplicity he 
divides his remarks into two parts; the first dealing with the station 
itself, and the other with the commercial aspect. A series of charts 
is submitted to illustrate graphically the effect attained by incor- 
porating the classes of supply mentioned with the ordinary 5 
These charts are neither in any way typical of any station nor ideal, 
but simply form an illustration of what might be done in common 
practice in a town of 100,000 to 150,000 inhabitants and a station 
of 1,500 kw. to 2,000 kw. They do not interpret the load on any 

articular day of the year, but what might be termed the average 
oads of 865 days reduced to one, but with, in each case, the maxi- 
mum kilowatts reached. Of course the usual irregularities of the 
daily curves are left out, and the figures, like the charts, are merely 
illustrative. | 

Chart No. 1. supposes an annual output of 613,200 units with a 
maximum load of 700 kw. for го lighting. 


The load-factor on this supply would be :— 
618,900 x 100 
Lv f 10 per cent. 
8,760 K 70 Ё 


It will be noticed that, notwithstanding this high maximum 
demand—the time of the demand is liinited and the rest of the day 
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the load is light—to supply a large number of customers with light 
during the early hours of darkness requires ten times the machinery 
that would suffice to supply energy to the same amount during the 
24 hours. Further, it will be seen that adding lighting customers 
only will surely add to the height of the pe 
filling in the rest of the diagram. 


without materially 


Hrs18 4 8 12 4 8 12 Hn. 8 12 
Midnight Noon. Midnight. Midnight. Noon. и 
No. 1. Nos. 2, 3 and 4. t. 


Chart No. 2 illustrates a public lighting supply giving an annual 
output of 219,000 units with a maximum demand of only 50 kw.; 
this would give a load - factor of 


219,000 x 100 
8,760 x 50 
It will be readily seen that with so small a plant capacity giving 
such a large output, the position of the station must improve. 


— 
PT TT TL] au LLLA 
— LL Bal LLL HL 


= 50 per cent. 


Kilowatts. 


Hrs. 12 4 8 12 4 8 19 Hrs. 19 4 8 12 4 8 12 
Midnight. Noon Midnight. Midnight. Noon. Mid- 
No. 5 No. 6. night 


Charts 8 and 4 refer to power and traction, giving a supply of 


459,000 units with a maximum of 125 kw. and 916,870 units with а. 


maximum of 225 kw. respectively ; their load-factors are 42 and 47 
per cent. These further illustrate the improvement to a station 


already related in the remarks re Public Lighting. 


50 60 
Load-factor per cent. 


No. 8. 


Chart No. 5 shows the combination of lighting (private and 
public) and power, whilst No. 6 depicts the same with traction 
added. In the first example, with 1,281,200 units and a maximum 
demand of 875 kw. the load-factor is increased to 16°71 per cent., 


10 20 30 40 
Load-factor per cent. 


No. 9. 


50 60 


whilst in the other, having 2,207,570 units at 1,100 kw., the load- 
factor becomes 23 14 per cent. 


After much study and considerable experience, the author has 
compiled а series of curves showing cost per unit under varying 


SERE 
LI 
12 4 8 12 4 


Table A.- Giving Cost with Varying Capital Charges per Kilowatt of 
Maximum Demand. 


Cost per unit. 


. j Total plus interest and sinking fund at 51 7, 
Total. calculated on cost per kw. of maximum demand, 


2:038! 21% 
1:970| 203» 
1:907, 1-969 
1:850| 1:910 
1:797, 1:854 
1:578, 1:626 
1:294| 1:330 
1:100! 1:128 
0961; 0:835 


1:840 
1:783 
1:730 
1:682 
1:483 
1:233 
1:044 
0:912 


1:775 
1:721 
1:670 
1:624 
1:435 
1187 
1:018 
0:887 
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Table B.- Giving Actual Cost per unit compared with those contained 
in Curves 7 and 8. 


Actual, Curves 7 and 8, 
Place. Units. 95 55 E: 2 8 bei 8 
Wo ks f 8 2 Total Works! 4 8 f Total 
8 83 
| 2 zl | — 

% d. d. d. d. d. d. 

Colwyn Bay. 145,406 | 7:38 | 1:77 | 0-71 248 1:95 | 0°75 |270 
Hereford ..| 108,851 | 845 1:39 | 0:81 | 220| 1-61 | 0°59 | 2-90 
Llandudno. 336,936 841 1:47 | 0-69 | 2:16, 1-61 | 0-59 | 2°20 
Leicester ..| 1,719,001 | 9:64| 1:24 | 0°59 | 1:79| 1:36 | 0:56 | 192 
Luton ....| 160,844 | 990| 112 | 074 | 1°86) 1-33 | 0:55 |188 
Longton....| 61,747 | 10-19| 1:45 | 0°38 | 1:83! 1:31 | 0°54 |185 
Lancaster. 604,948 | 10°20! 1:30 | 0:51 | L'81| 1-31 | 0°54 |185 
Darlington. 266,311 | 10:87 | 1:04 | 0-79 | 1:83| 1:25 | 0:58 |178 
Lincoln... 399,797 | 12:24! 1:09 | 0:51 | 160! 1:14 | 050 |164 
Birmingham| 4,367,164 | 12:25, 188 | 0°51 | 1:74, 1-14 | 0:50 | 164 
Birkenhead | 661,171 13-30 1:13 | 046 | 1:59 1:07 | 0°48 | 1°55 
Derby 1,490,611 | 13:58! 1:11 035 | 1:45 1:06 | 047 |153 
Burton ....| 678,020 | 14:42; 1:15 038 | 1:53. 1-01 | 046 [147 
Cheltenham .| 1,534,144 14°95 1:05 0-42 | 1-47] 0-99 | 045 [1-44 
Newport 1,572,362 | 15-30! 1-10 | 0-21 | 1:31. 0-98 | 04 |142 
Swansea 871,555 | 15:81! 0-98 | 0:38 | 1:36. 0:96 | 048 |1°89 
Cardiff ....| 2,385,472 15˙85 111 | 0:30 ; 1411096 | 0-48 |19 
Leyton 1,194,944 | 15:93. 1:02 0 40 | 1:42, 0:96 | 0:42 |138 
Bury ...... 671,911 16:26 0:9» | 0°38 | 1:30 0-94 | 042 | 1:86 
Govan ...., 894,702 | 17:03 1:02 | 0:42, 1:44: 0-92 | 041 |133 
Sunderland. 3,508,139 | 19:21, 0:92 | 0:38 . 1:30! 0:82 | 0:89 |131 
Devonport . 1,349,645 | 20-46: 0°87 0:22 1-09) 078 | 0:38 |116 
Greenock .. 1,413,783 20:27 0-86 | 0:38 | 1-24! 0-79 | 0°38 | 1:17 
Ayr...:....| 1,047,781 22 55 0:99 | 0:30 | 1:29, 0-74 | 087 |111 
Bootle ....' 1,785,486 | 24-97 0°72 | 018 1:90 0°70 | 0°35 |105 
Motherwell.. 724,279 | 97-06 0:64 | 0-24 ; 1:88, 0°68 | 0:34 |102 


load-factors; these must not be taken as indicative of either the 
relatively good or the relatively bad, or to the very large or ve 
small stations, nor of any particular one, but may be applied to all, 
correcting for variations due to locality or other cause. Curve No. 7 
is intended to illustrate the works cost under different load-factors ; 
it is made up of station charges for coal, wages, repairs, oil, stores, 
&c., but as the figures are reasonably within ordinary results it is 
not necessary to comment thereon. Curve No. 8 is an effort to 
depict the total charges. e., works cost plus management, rent, 
rates, taxes, insurance, &c. р 

In curve 9 will be found the cost per unit in pence under different 
load. factors for total costs plus interest and sinking fund; for the 
purpose of this curve an average capital expenditure of £120 per 
kilowatt of maximum demand has been taken and the calculation 
worked out on the basis of 5} per cent. for interest and sinking fund. 
For simplicity the author has tabulated in Table A the results 
obtained in curve 9, but with capital charges rated at from £30 to 
£140 per kilowatt of maximum demand. | 

The figures above quoted, as already pointed out, are not symbolic 
of any particular station, but taken as a whole they will be found to 
coincide fairly with modern practice, as is demonstrated in Table B. 
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Now as to the commercial advantage likely to accrue from im- 
proved load-factor, it is only necessary to take the earlier examples 
as shown in charts 1, 2, 8, 4, 5 and6 in combination with No. 9. It 
will be noticed that for private lighting alone each unit costs at 10 
per cent. load- factor, 8°595d.; public lighting alone with 50 per 
cent. ‘load-factor, 1:072d., power alone with 42 per cent. load-factor, 
1:2d.; traction with load-factor of 47 per cent., 1:14; whilst the four 
combined, with a load-factor of 28:14 per cent., cost only 1°885d., 
or practically half the cost for private lighting alone. 

Ass to the reliability or otherwise of these figures, and assumin 
for the moment they represent the revenue per unit, they shoul 
give on the collective load-factor a similar amount as on the indi- 
vidual load-factor. For this purpose are again taken the figures 
of the earlier illustrations— viz. :— 

Private lighting 613,200 units at 3°595d.—£9,185 


Publio i 219,000 „ „ 1:073d.—£0,978 
Power » 415,000 „ „ 1°200d.—£32,075 
Traction „ 916,370 „, „ 1:1004.—£4,200 

£16,438 


whilst collectively the result is :— 
2,163,570 units at 1:835d.— £16,502. 


The author thinks it plain from his remarks that it is essential 
to the cheap generation of electricity to increase the load-factor 
of a station by every possible means. He would advise first, the 
increasing of the ordinary lighting load by systematic canvassing, 
thereby bringing before the notice of probable consumers, in an 
attractive form, by booklet or otherwise, the great advantages of 
electric lighting over other forms of illumination; lighting is 
mentioned because, although an increased lighting load does not 
materially decrease the cost per unit, still the larger the output the 
better it is for the general welfare of the undertaking. Secondly, 
public lighting should be extensively used, for by its use the 
financial position is so improved as to allow energy to be sold at 
cheaper prices; Edinburgh and Glasgow may be cited as typical 
examples of the fruitfulness of this supply. He also is of opinion 
that this point does not always receive its due consideration by 
Electric Lighting committees and where it is tried, more or less 
extensively, its progress is often throttled by the charge per unit 
being too high, thus affording adverse comparison with other forms 
of street illumination. Thirdly, and on this point he lays particular 
stress, that great hopes may be held for the future of stations by 
dispensing power on a large scale to small users at cheap rates. 
Where powers are held for the hiring out of motors, this class of 
consumer is making great headway because many view with much 
apprehension the scrapping of their present plant and substituting 
electricity with what they think the possibility of failure. When 
they know that by hiring a motor their liability—should they wish 
it—ends with the year, they are more prone to enter into a trial in 
what they consider to be more or less an experiment. The expe- 
rience in this direction in Swansea has been to add very largely to 
the business, and to some extent to account for its successful run- 
ning ; in two years we have improved our load-factor from 12 to 
nearly 18 per cent. Lastly, with regard to traction: it is not many 
stations which are so fortunate as to have this valuable asset, but 
the experience of those having such a load is quite sufficient to 
demonstrate its help in producing excellent results. 

There is another feature the author has not yet touched upon: his 
belief that electricity cannot be purveyed ; a uniform price per unit 
cannot be fixed, but must depend on the nature of the supply—:.e., 
quantity and load-factor. The maximum demand system meets the 
requirements of the case, but, unfortunately, its explanation is so 
complicated to the ordinary individual that he either cannot or will 
not try to understand it. The author would like to throw out a 
suggestion which may or may not bear fruit. Ifa system simple 
in itself could be arrived at whereby a customer's load-factor could 
be readily and easily ascertained, his charge per unit could then be 
regulated by a discount on its rated price. By some such means 
the ordinary customer, usually a man of business, would be appealed 
to because he would readily accept the situation if he is aware that 
his account is subject to a discount on the quantity (as gauged by 
his load-factor) of energy he uses, whereas when confronted with 
the complex explanations of the maximum demand, he is amazed— 
always confused—and if his bill be high, never satisfied. 


Mr. J. F. C. SNELL (Sunderland), who opened the discussion, said that 
he did not agree with the author's load-factor for public lighting. He 
wished it were 50 per cent. His own experience was that it was some- 
where about 20 to 24 per cent. Again, he disagreed with the author's 
load-factor of tramways—42 to 47 per cent. That was a very abnormal 
figure, and his experience was that 28 per cent. was entirely outside the 
actual percentage. The author also took £120 per kilowatt of maximum 
demand, not per kilowatt installed. This, again, was a high figure, because 
in these days one hardly expected to have more than £60 or £70 per 
kilowatt of plant installed, and presumably none of them hoped to run 
with a cent. per cent. stand-by plant. It was stated in the con- 
cluding paragraph of the Paper that the consumer was rarely satisfied 
with the maximum-demand system, and here he was in ment 
with the author. In spite of the great success that had attended 


its use in its birthplace, Brighton, hie felt confident that the maximum- 
demand system was only an expedient and was not a system that would 
remain. When all the talk about diversity factor been forgotten, 
and when electricity had settled down to be used much in the same way 
that gas was used to-day, and more cularly when it was possible to 
store it, he believed a flat rate would be the best, and there was no better 
example than the City of Edinburgh, where he believed a flat rate was 
used with very great success. To bear out the contention of Councillor 
Sinclair on the question of load-factor, he would like to make a short 
refe to his own station. In Sunderland they had to compete with 
gas at a phenomenally low figure—1s. 5d. per thousand—and his committee 
saw ata very early date that some method would have to be adopted to 
spread the use of electricity—to make it more than a purely illuminating 
agent ; that they would have to adopt a progressive policy of endeavouring 
to capture some of the big shipyards and engineering works in the town. 
This progressive policy had been phenomenally successful. Out of 11 
shi and engineering works at present in Sunderland, there were 
eight actually already oonnected and two in process of being counected. 
Whereas he only sold 500,000 units for power last year, this year he 
anticipated he would sell 7,000,000 units, and next year he hoped 
the ouptut would be 10,000,000 or 11,000,000. The large increase in his 
output had decreased the coal per unit generated from 81b. or 9 lb. to 
481b. The load-factor had correspondingly improved, and, taken over 
the whole 24 hours, it now was 47 per cent. This жава high figure, and 
one which he did not think would always remain. If they attempted to 
make electricity purely an illuminating agent, he did not think that in 
these days of the great improvements in gas mantles they could possibly 
hold their own. They must not, however, be led away by a mistaken idea 
that the temporary improvement of ак чеш was going 
to remain. e addition of a tramway load resulted in a better 
load-factor, and, of course, reduced costs, but the ratio of the tramwa 
load to the increasing general load must decrease, and, therefore, the load- 
factor had a tendency to slip back again, and not be so good as when the 
tramways were first added. Some method of accumulation or storage 
might meet the possibly decreasing load-factor when the lighting became 
a bigger ratio of the general load. This would have to be borne in mind 
by “үш and chairmen of committees. 

Bailie WILLOCK (Glasgow) disagreed with the views of Mr. Snell on 
the question of the flut rate. The Glasgow people had realised the ad- 
vantages of giving better terms when the supply was taken at particular 
hours, What the electricity committee in Glasgow did was to offer a 
rate of 144. per unit for 1,200 or 1,800 hours, and then id. per unit. 
Many works in Glasgow were going in extensively for electricity on these 
terms, and one firm were going in for it so extensively that they would be 
able to get their current at an average price of jd. per unit. Heregarded 
the increased use of electricity as an important factor in reducing the 
smoke nuisance. In return for these cheap rates they asked that manu- 
facturers should not take current between four and aix o'clook during the 
months of October, November and December. | 

Mr. H. FARADAY PROCTOR (Bristol) asked what was the basis upon 
which the curves in the Paper were constructed. For instance, was curve 6, 
which showed the different costs per unit for different load-factors, pre- 
pared by taking observations of the costs month by month in any one par- 
ticular undertaking, or was it averaged up from other undertakings ? 
this curve could be authoritatively referred to, it would be extremely use- 
ful and would not necessitate the preparation of a similar curve by each man 
for himself. He agreed with Mr. Snell on the question of the maximum- 
demand system of charging, although he had, to a certain extent, adopted 
it himself. The system was all right in general principles, but there were 
one or two points that had been missed by many who had taken it up. 
The first was that the system as at present used regulated the charge 
according to a consumer’s demand rather than according to the demand 
of & particular class of consumer. It was a class of consumer which 
really affected the cost of supply, i.e., it was the demand upon the whole 
plant, and this seemed to be one of the weaknesses. On the question of 
overlapping loads, referred to by Bailie Willock, he was afraid that it was 
unreasonable to expect a manufacturer in a large town to shut down for 
two hours, especially as in many cases the cost of his energy would be 8o 
small that the extra saving he would gain thereby would not appeal to 
him. He was surprised that such a suggestion should come from Glas- 
gow. Mr. Kilgour was making the same suggestion in his Paper, but in 
a town like Cheltenham, where manufacturing was not the essential 
feature, there was reason in the suggestion. 

Mr. H. BOOT (Tunbridge Wells) thought they were all agreed that 
the tariff should be arranged according to the load-factor. He was sur- 
prised to hear Mr. Snell speak as he had done, because in Sunderland the 
flat rate was not really used, as different charges were made for lighting 
and power. It would be possible to calibrate demand indicators in acoord- 
ance with the load.factor. He knew of опе or two cases in which it had 
been done for motors. He took it that curve 9 was simply an average, 
because for a 15 per cent. load factor, including capital charges, the 
result was rather high for an economically-managed station. With regard 
to public lighting, he found the load-factor certainly exceeded 20 per cent., 
although, perhaps, it would not go quite so high as 50 per cent. In most 
towns that were lighted properly and that did not depend on the moon 
for clear nights the average number of hours per day would be 10, and 
this would give a 40 per cent. load-factor. a 

Councillor BUZZEY (Poplar, London) suggested that adjoining local 
authorities might link up, and so help one another, although, of course, 
the question of the different voltages would cause some difficulty. Hé 
entirely disagreed with the suggestion that in a place like London mana- 
facturers could be expected to shut down for two hours a day because 
they got their current at a cheap rate. The Poplar Borough Council had 
experienced a case in which the advantages of linking up, as he had sug. 
gested, would have been very great. They had offered to supply the 
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Whitechapel & Bow Railway at 0°84., but had been threatened with pro- 
because the energy would have had to be used outside the borough 
area. Such a linking up would help them to fight the power companies. 
Bailie WILLOOK, in reply to the remarks as to shutting down works, 
‘said that he did not suggest that this should be done, but merely that if 
current were used between four and six o'clock in October, November and 
December the full price should be que during those two hours. 
Couneillor CAMSON (Erith) said that, although a member of a com- 
‘mittee, he was not а user, He would, however, be a user to the extent of 
а 90 per cent. load-factor if he could be supplied at a reasonable price. He 
recommended the maximum-demand system in principle. 
Councillor SINCLAIR, in reply, said he would give way to Mr. Snell in the 
matter of the street-lighting load-factor, as he had, no doubt, had a greater 
i . He had taken. however, towns of moderate size where the 
lighting was for the whole night. With regard to the tramway load-factor, 
probably he was too higb, and his figure was illustrative rather than an 
evidence of fact. He believed that Mr. Snell's figure of 38 рр was 
too low, and that his figure of 42 per cent. was too high. e figure of 
£190 per kilowatt of maximum demand had been arrived at by dividing 
the capital 5 by the kilowatt capacity, as the cost of the plant 
‘as а whole, He did not think his figure was far wrong. Mr. Proctor had 
‘asked for farther } with regard to the curves, but he had not his 
notes with him. He could prepare some further details for the Procced- 
mys on the point. Mr. Возаеу, of Poplar, had got rather away from the 
aper in speaking of linking up stations, bat he quite agreed with this in 
principle, 
The next Paper was 
STREET LIGHTING. 


BY k. k. HOADLEY. 
(Chief Electrical Engineer, Manistone.) 

The subject of street lighting, although a well-worn one, and one 
about which several Papers have previously been written, and read 
before this Association, is, to the author's mind, a subject admitting 
of a great deal more discussion, and on which there is still a 
ameunt of So and experience to be gained, if anything like 
univ х good successful results are to be obtained. 

In the the author proposes to deal with the question from 
the point of New of a central-station engineer, and to contine himself 
more iallv to those problems which occupy the attention of an 
envineer in a town of moderate size, say, 90,000 people, leaving to 
Others, more с м and with greater experience, the ficht as to 
the best means of Lighting the principal streets of the metropolis and 
eur other creat towns, It is the hope of the author thas these remarks 
will nde a healthy discussion and be found of interest to ar 
kast sue of the members, and if the result is thas a Lancer number 
«4 Ure streets in those towns having an electricity supply are in the 
future ted. this Paper eid not have been written in vain. 
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the one most generally used; this lamp has a vertical glower, or 


light-giving filament, and is made to take either $ or 1 ampere at 
pressures varying from 100 to 250 volte, This 4-ampere lamp at 
230 volts giving about 75 c.p. has so far proved by far the most 


‘satisfactory in use in Maidstone. 


Secondly, the “B” type lamp, which is a smaller form and 
fitting into an ordinary lampholder, and having a horizontal glower ; 
this was the type the author originally hoped to use, as а m 
кееш only } ampere at 280 volts will give from 32 c.p.to 35 c.p., an 
eemed to be just the lamp required at the time ; this, however, had to 
be given up for reasons set out hereafter. 

en we come to the rather newer forms of the Nernst lamp, the 
“C” type or “ Luna " lamp, having a horizontal glower fixed close 
up to a white in backplate; and, last of the D“ t 
which is a B" type lamp enlarged and improved and giving about 
75 c.p. with an energy consumption of about 110 watts. 

Experiments in street lighting and tests have been made in Maid- 
stone with examples of all these various types of lamps, with the 
following results :— 

The tests were made to determine, firstly, the average life of the 
burners; secondly, the effect on the life of variation in voltage and 
vibration; and, so far as the results of these tests prove, both with 
the “A” and “B” types, very little difference in the life was 
observed either with a voltage rise of nearly 4 per cent. or in lamps 
exposed to & considerable amount of vibration. : 

The first test consisted in taking batches of six B" type Nernst 
lamps. the first six having a 210-volt burner and а 20-volt resistance, 
the second six having a 215-volt burner and a 20-volt resistance, 
and the third six having a 220-volt burner and a 20-volt resistance ; 
these were all connected up on a nominal 230-volt circuit and 
switched on, they were then switched off once each day and allowed 
to get cold and then switched on again, so as to approximate as 
closely as possible to the usual working conditions. The following 
results were then obtained :— 

2$0-rolt Lamps. 
1. Failed at 555 hours. 
3. Failed at 1,494 hours. 
3. 4, 5 and 6 Still burning at the end of 1,800 hours. 

Average barning life, 1,543 hours ‘assuming the burners to be useless 

at 1,00 hours. 
235-roit Lamps. 
1. Failed at 1.675 boura. 
2 Failed at 58s hours, 
3, 4. 5, and Suii barning ai the end of 1,300 boars. 

Average barning hours, 1,580. 

259-04: Lamps. 
1. Still burninz at end of 1, 330 hours. 
3. Failed ах 707 hours. 
& Failed ах SH hours. 
4. Sell burning at the end of 1.500 boars. 
S. Failed at 455 hoars 
6. Failed at 411 hours. 


Average life 1,904 hours 


Tbe lamps have been taken as burni out ai the end of 1. 3X) Soars, 
as. ahbe tze lamps were stil intact. tbe candle power had very 
conideral.v decreased. 
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obtained by using a 220-volt burner апа а 20-volt resistance on a 
280 volt circuit, and this result has been confirmed by several 
engineers in other towns who have been large users of these lamps, 
And alo by the manufacturers themselves. 

The author has some 850 posts at the present time, most of them 
having а }-ampere lamp rigidly fixed and suspended from a swan- 
neck at the top of the existing gas column, the burner being about 
11ft. from the ground, each lamp being housed in by the upper part 
of a special reflector which is used to get a better distribution of the 
light; clear glass globes are used, the general public preferring bril- 
liancy to good distribution, although a good many prism globes were 
used at first. There are also some 80 posts fitted with the new * D" 
type lamp, but these have been in use for so short a time that the 
author cannot speak with any certainty as to their performance. 

The “ A" type lamp, however, has been in use at Maidstone for 
about three years, and during this time the life of each individual 
burner has been kept very accurately, and from the results obtained 
from a good many hundreds, it is found that the average life is 676 
hours, and this has somewhat improved lately. Very few resistances 
fail, but there has been at various times a good deal of trouble with 
the cut-out coils in the lamps burning out; this was pointed out to 
ihe makers, and evidently more attention has been given to this point, 
as lately very little trouble in this direction has been experienced. 

It is the author's general experience that wet weather exercises a 
deleterious effect on the burners, which have to be replaced much 
oftener during a фо of wet weather than during an equal period 
of fine weather. The author would like to hear whether this has 
been found to be the case elsewhere, and whether anyone can offer 
a reliable explanation. 

The average illumination results obtained from a $-ampere “А ” 
type burner with a well-designed reflector are as follows :— 


10 ft. 15 ft. 20 ft. 80 ft. 40 ft. 
0:14 o.p.f. .. 0:06 c. p. f.. . 0°03 c.p.f. .. 0:014 o. p. f.. . 0:007 o.p.f. 


and these figures compare very favourably with many results taken 
by the author from a single gas mantle in good average condition 
throughout the town. 

Experiments were also made with ће “ Luna” type of lamp, but 
owing to the position of the burner the distribution of light is not 
in the author's opinion at all satisfactory or suitable for street 
lighting; no arrangement of reflectors that he has, up to the 
present, been able to devise has got over the fact that the larger 
proportion of the light is thrown vertically downwards. 

o sum up the author's pp with Nernst lamps in a few 
words, the greatest fault he to find with them is their want o 
uniformity. This is most apparent in the life of the burners, as, 
although the average life obtained in Maidstone is 676 hours, yet 
they have had many burners in use for over 1,000 hours, and several 
between 2,000 and 8,000, equally they have had many which have 
failed before they have reached 100 hours burning. This want of 
uniformity is also noticeable in the way in which the candle-power 
falls off, some burners do not appreciably drop for quite a long life, 
while others lose a great deal of their light-giving properties in a 
very short time, and will then last in this condition for a long while. 

hese remarks finish all the author has to say on Nernst lamps 
themselves and he would like to now consider the three problems 
which confront the station engineer before he can get the street 
lighting into his own hands. 

Firstly, to give a light atleast equal to that given by the ordinary 
gas mantle: A g- ampere A" type lamp at 280 volts will give а 
degree of illumination superior to that given by a gas mantle, both 
when measured by an illumination photometer in the streets, and, 
те. is far more important, when judged by the eye of the general 
public. 

This point having been settled, there remain the two more impor- 
tant ones, namely, that the cost shall not be greatly in excess of the 
cost of gas lighting, and that the electricity supply works shall 
get a profit out of the business. 

As the result of a great many inquiries the author finds that the 
annual cost per post for a gas lamp having a single mantle varies 
from £3 to £4 as a general rule, which price is inclusive of trimming 
and maintenance charges; and he thinks £8. 10s an average figure. 
These gas lamps are generally placed at distances apart varying from 
40 yds. to 50 yds., thus the cost of lighting a mile of street will vary 
from £122. 10s. to £154 accordingly. An equally-illuminated street 
can be got by means of 4-ampere Nernst lamps placed at a distance 
of 55 yds., although in Maidstone, as the existing gas columns are 
used, they average 50 yds., and the author hopes to be able to show 
that a }-ampere lamp can be kept alight from dusk till dawn for 
£8. 10s. per annum. 

The lamp having a 220-volt burner and a 20-volt resistance on a 
280-volt circuit requires 890 B.O.T. units during the year, and has 
actually cost: 9s. for renewals of burners, resistances, &c., 10s. for 
lighting and extinguishing and cleaning ; interest and sinking-fund 
charges, calculated at 6 per cent. on £6, absorb 7s. 6d., repairs and 
maintenance of fuses, &с., have actually cost 2s. 6d. per annum, 


thus leaving £2. 1s. for the 890 units of electricity consumed, or 
13d. per unit. . А 


Before proceeding further, it may be of interest to explain how 
the lamps are looked after and the details of converting a gas-lighted 
post to a Nernst lamp. Maidstone has about 850 posts to be main- 
tained, spread over practically the whole of the town, and each post 
is supplied from the ordinary distributing mains, and has its own 
switch. There is a staff of four lads who do the whole of the repairs 
and renewals of burners, &c., cleaning, lighting and extinguishing ; 
one lad acts as a sort of foreman, and his duties consist in lighting 
up one round of about 60 lamps each evening and during the day- 
time seeing to all the necessary repairs and renewals. Two other 
lads switch on a round each, and take alternate weeks in being on 
scout duty during the evenings for the renewal of burners that fail 
after lighting-up time, and assisting in the daytime in the same 
work; these two also switch off one-third each of the total number of 
lamps in the morning. The fourth lad switches on a round in the 
evening, Let шу cleans 80 lamps, globes and reflectors each day, 
and switches off one-third of the ps in the morning. A few of 
the lamps round about the station are switched on by a jointer's 
mate, and are not included in the above. The lads walk for the 
rounds in the town and cycle over the longer ones. The switching 
on is done in from 50 to 55 minutes, and the switching off in just 
over the hour, which are the times specified by the Highways com- 
mittee. As stated above, the average cost of attendance comes out at 
10s. per post per annum, and for this sum they are kept in first- 
class order. 

Now, as to the exact method and cost of conversion of each post. 
As it was necessary to keep the capital cost down as low as possible, 
special permission was obtained from the Board of Trade for the use 
ot а very small cable for the lamp service ; after the gas supply is cut 
off, a service is run in from the nearest distributing main, using a 
special small service box and a twin-armoured cable of 0°0042 cross- 
section, which cable is run right up to the top of the pe without 
any joints whatever, where the ends are clamped to the terminals 
of the switch box, which is an integral part of the swan-neck 
fitting. This latter is wired from the switch terminals to the lamp- 
holder with twin rubber-insulated lead-covered wire of No. 8/22 
size. The top of the lampholder and both openings of the switch 
box are then Alled in solid with box compound, and this has resulted 
in a very great reduction in the number of faults other than those 
due to the Nernst lamp itself. The actual cost of conversion of a 
lamp, including the post purchased from the gas company for 
£1. 10s., the swan neck and fitting £1. 19s., the Nernst lamp, 

lobe, wiring, cable, excavation, making good, is about £6. These 

ps, when converted and painted, and with a special fitting and 

reflector made to the author's design, look exceeding well in the 
streets. 

Having shown that the light iven by a ee lamp is some- 
what superior to that given by the ordinary single-mantle gas lamp 
using gas under the ordinary pressure, and that the cost to the rate- 
payers per post need not be more than that . for gas 

ghting, at which price energy is to be supplied at 18d per unit, it 
remains for the author to give his reasons for stating that at this 
low price energy can be supplied at a small profit to the electricity 
department giving the supply. The author looks at the matter from 
the point of view that this street-lighting business is a very desirable 
one to obtain, for, first of all, it is a load that is alsolutely constant 
for 10 hours out of the 24 averaged throughout the whole year ; this 
means a 40 per cent. load-factor on a perfectly steady load, which is 
a thing that is not picked up every day. Beyond this there is the 
fact that street lighting, provided. it 1s well done, is a good adver- 
tisement, and will lead to mains being laid in a great many streets 
where otherwise they would not be laid, at least until some time 
later. Having acknowledged these two facts, the question is whether 
by taking on this street lighting at 1:84. per unit, we should gain or 
lose money. | 

The authors calculations and experiments were made on a basis 
of 850 4-ampere lamps, or exactly 87 kw. Now the extra expense to 
the electricity works is made up of interest and sinking-fund charges 
on the value of the 87 kw. of our undertaking, which, in the case of 
Maidstone, means £147. 12s. per annum, and the extra cost of gene- 
rating the extra 185,050 units required per annum for these lamps. 


Before deciding the matter, the author made some very careful 
experiments, lasting over six weeks, to determine what was the 
actual cost of generating these extra units, bearing in mind the fact 
that stand-by and up-keep losses must occur whether they supplied 
the street lighting or not; thus the author contends that for this 
purpose it is only necessary to take into consideration the cost of 
АГ oil, waste, stores, &c., and repairs. From his experiments this 
totalled up to 0:64. per unit generated, or allowing a 20 per cent. 
loss between the switch-board and the lamps, it amounts to 0°75d. 
per unit; this with the capital charges makes up 14. per unit, 
leaving & profit even after allowing for office expenses, &c., which 
are exceedingly small, as there is only one account to be made out. 


and no trouble at all in collecting it. 


The author is aware that in looking at the matter from this point. 
of view he will be considered wrong by a great many people, but he. 
cannot help thinking that this street-lighting business is of such a 
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nature as to warrant it being considered from this standpoint, and it 
is, In his opinion, worth while looking at it from the point of view 
that Shall we, as the supply authority, actually gain or lose money 
by taking it on." f 

In conclusion, the author would like to say a word or two about the 
future of side-street lighting. With the Nernst lamp, the mercury- 
vapour lamp, the osmium lamp and later still with the tantalum 
lamp he has no fear but that central-station engineers will be able 
to keep the business in their own hands. It behoves them all in 
these days of strenuous competition to do all that they possibly can 
to коше economy at both ends of the line—that is, in the cost 
of the production of energy and the efficiency of the light-giver—by 
giving careful thought and trials to these new appliances as they 
come along, and not always waiting for the results of someone else's 
experiments. The introduction of these newer lamps seems to the 
author to be of the highest importance, as it means the same amount 
of light as with the carbon-filament lamps for less than half the 
same expenditure of energy, and it is at this end of the line, he feels 
sure, that the greatest advances will be made, advances which will 
have much more effect on the final result than at the power station 
end, as he would be a bold prophet who would state that within the 
next few years a reduction of 50 per cent. will be made in the cost 
of production of the unit. 

Personally, the author considers the Nernst lamp, although still 
far from perfect, to have been the saviour of the side-street light- 
ing business for the electrical world; the chief improvements he 
would suggest in its manufacture are: That the burner should be 
made a more mechanical job, and that the actual filament when 
broken should be capable of easy replacement by the user at a cost 
of a few pence, instead of, as at the present time, the whole burner 
including the heating coil and its supports and connections being 
thrown away, at a cost of nearly 2s. 

So far as his experience with the “ D ” type lamp goes, the author 
is inclined to think that chis will be the most useful type for street 
lighting. as up to the present, beyond burners going, he has not had 
a single failure due to resistance or cut-out troubles or from bad 
insulation in the lamp, and it is much more easily dismantled and 
put together than the larger and earlier “ A ” type, and is only half 
the price. The author cannot say anything about the other new 
lamps, as he has not yet been able to test them under street- lighting 
conditions. The mercury vapour lamp seems to have the germs of 
а very useful article in it, but so far the lamp he has had under test 
has only recently been promoted from the test room to the street, 
the makers having only lately successfully dealt with the annealing 
troubles in sealing off the glass tubes holding the mercury. After 
several experiments this difficulty seems to have been quite overcome 
and the lamp has now been up some weeks without giving the 
slighest trouble ofany sort. Voltage variation within ordinary limits 
creates no appreciable effect, the light has good penetrating qualities, 
it being possible to read & newspaper at a distance of 55 ft. from the 
lamp, the colour of the light is not a great drawback for street light- 
ing and with an underrun glow lamp it is not at all bad. It certainly 
is worthy of every trial and consideration. 

The ideal lamp for the lighting of the less-important streets will, the 
author thinks, be found eventually in a small flame arc lamp taking 
about 100 watts, and having a magazine feed so that it will burn for 
some 60 or more hours without attention. The manufacturers who 
first produce a reliable lamp of this description, or something of 
equal efficieney, will reap a rich harvest. 

The author hopes that these few remarks he has been enabled to 
put before the Association will lead to a and profitable discus- 
sion. as there are many points on which he and others are anxious 
to gain information. 


Mr. G. WILKINSON (Harrogate), who opened the discussion, said that 
the author had been extremely enterprising in going in so extensively 
for street lighting. In Maidstone he believed that quite half the lamps 
in the streets were Nernst. Most schemes of street lighting hitherto had 
related to main streets where capital outlay had not been the first con- 
sideration. These streets formed from 5 to 10 per cent. of the street 
mileage of their towns. Side streets, however, had hitherto remained 
the monopoly of the gas lighting authorities. So far as Nernst lamps 
for side.street lighting were concerned as a competitor with the gas 
mantle, there was no better lamp on the market at present, but there 
were many points in it that were objectionable. So long as it remained 
& monopoly and could only be made in Germany— where they would not 
listen to requests for detailed improvements—we could not hope to get 
the lamp as effective and efficient as it would become directly the patent 
rights ran out. Mr. Hoadley had stated that some of the lamps lasted for 
2.000 to 3.000 hours. Did he include these long-life burners in his averages. 
because his own experience was that after 1,000 hours the lamps were 
Practically useless for street lighting. It must be remembered that local 
authorities had already expended money in vas lamps and accessories. 
and therefore the true economy of conversion must be such that the 
annual saving effected by electric lichting must be such as to pay 
uiterest and sinking fund charges on the amount of capital out. 
Standing on account of the displaced gas lighting. He was sanguine 
enough to believe that before long we should be able to comply with 
that condition even with the German Nernst lamp. The author 
stated that he ran a service main to each lamp from the low-pres- 
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sure distribution network. To his mind this was quite a mistake. 
All street lighting should be laid out with the ultimate end in view of. 
supplying the street lighting from separate mains run from the generat- 
ing station. The first reason for this view was that 80 per cent. of the. 
breakdowns were due to joints in the supply mains for street lighting. 

Another reason was that the lamps could be “ staggered.” The next- 
reason was the cost of lighting and extinguishing. In Harrogate, where the 
lamps were put out at 12:30, they could generate the electricity at a price 

within a very few pommes of the cost of lighting and extinguishing, and 

although an incandescent gas lamp was said to cost only 158. a year for 

gas, that was only part of the story. The average total cost was 45s. per 
annum, Side-street lighting on an extensive scale would enable them to 
use the spare plant lying in the station, and only now used once in three 

or four years, when there might be some extraordinary breakdown. With 

street-lighting mains direct from the generating station this reserve plant. 
could be very well utilised for the purpose. He would provide for emer- 

gencies by putting a certain number of the lamps in the busiest streets on 

the low-pressure network. In the case of alternating stations, the old trans- 

formers which had been scrapped because of their high magnetising cur- 

rents at light load would very well do for street lighting if they were 

switched on when the street lighting was required. With regard to flame 

arc lamps, he could not say much about them, except that they did not 

barn efficiently for many hours. With a 3-ampere flame arc lamp the 

economy was rather worse than that of a Nernst. The watts per candle 

on the photometer worked out at 1:88, against something like 1-2 for the 

Nernst lamp. 

Councillor STEVENSON (Edinburgh) said that in Edinburgh they 
charged the Street Lighting committee cost price. Experiments had been 
made in Edinburgh with Nernst lamps in two side streets, and he would 
give the figures which Mr. Newington had got out in connection with 
them. In one case Mr. Newington had put two 3-ampere Nernst lamps in 
one globe, and this he regarded as the best solution. One lamp would be 
switched off at 12 o'clock at night, just as was done now with the aro light- 
ing, every alternate lamp being shut off. Mr. Newington's figures for each 
post containing two lamps were: for generating cost, burners, cleani 
and attendance, £2. Os. 5d. ; for interest and sinking fund, 4s. 8d. ; total 
£2. 5s. 1d. As to conversion, the simple expedient had been adopted of 
getting some brackets and simply taking out the gas globes and putting 
in the brackets and fixing in the lamps, the total cost of which was 
37s. 6d. They could put their own value on the interest necessary to add 
to the £2, 5s. Id. Hitherto the side-street lighting had been the monopoly 
of the Gas Commissioners, There were 1,000 street arcs in Edinburgh, 
however. The charge for arc lamps had been £10. 15s. per annum (for 
the ordinary 10-ampere lamp burning 20 hours), but an offer had just 
been made to, and accepted by, the Street Lighting committee to erect 
200 further arcs burning 60 hours for £9. 10s. each. The policy of the Gas 
Commissioners in Edinburgh, in order to induce the Corporation to take 
on incandescent street lighting, was to charge 2s. per 1,000 cubic feet of 
gas, instead of the 2s. 5d. per 1,000 originally charged for the ordinary flat 
flame. But the Corporation could now even compete with that by means 
of Nernst lamps, using the figures given above. The cost per annum of 
gas lamps was £1. 3s. 7d. plus 3s. 6d. per annum for mantles, 13s. for 
general upkeep and wages, capital expenditure 4s. ; in all £2. 4s. 1d. against 
£2. 5s. id. With regard to the new arc lamps at £9. 10s., he would point 
out that each of these would displace four incandescents, costing in all 
£9. 16s. per annum. qe 

Mr. T. P. WILMSHURST (Derby) said there were two objections to 
the flame aro lampe at the present time—viz., their high cost of carbon- 
ing, and the comparatively short life of the lamp after recarboning. 
Open-type arc lampe would burn up to 60 hours, but the longest Hame 
lamp with which he was acquainted had a life of only something like 
18 hours. Incidentally he would like to ask why we had to go abroad for 
& good flame arc lamp! Were our lamp makers going to wait until the 
field bad been covered and then discover that there was a demand for a 
flame arc lamp? He quite agreed with the author that the ordinary 
carbon filament incandescent lamp was of no use for street lighting as a 
competitor with a good gas mantle. He spoke rather feelingly, because 
in Derby there were some 5 or 6 miles of electric incandescent lighting, 
and he was bound to admit that, cost for cost, it was not as good as a 
good gas mantle, and he thought we had to look to the Nernst lamp, or 
some similar improvement, as the salvation of side-street electric lighting. 
He heartily congratulated Mr. Hoadley on his boldness in having put up 
something like 350 large Nernst lamps with the comparatively small 
experience that we had, and he was very glad to hear of the good results 
obtained. At the same time he could not help thinking that some of his 
success was due to the comparatively large revenue which he received per 
lamp. In moet towns that he was acquainted with about half the amount 
paid in Maidstone was the usual figure—viz., 30s., inclusive of everything 
except lighting and extinguishing. While feeling that in order to improve 
the Nernst lamp they should be as indulgent as they possibly could, he 
could not help feeling also that the firms who supplied the lamps bad 
been a great deal to blame in making extravagant claims for them, and 
also in not using sufficient caution in warning users as to their faults. He 
had been told that the alternating.current lamps gave better results 
than the continuous—presumably because he was supplying alternating. 
Then he was told that lamps of all voltages were equally suitable. 
He installed a number of 100.volt lamps, and had to complain of 
very bad results. Then he was told tbat the makers did not recom. 
mend 100-volt lamps, but only 200 volts or over. He got very poor 
results indeed as to the length of life of the filament. His early ex- 

rience was something like 200 hours only. By underrunning the 
[шо considerably this was raised to 300 or 400 hours, but the life of the 
lamp was exceedingly small. The results given by Mr. Hoadley were in- 
testing, but he wished the author had given the candle. Power at the end of 
each life. Another complaint that he had to make was that in the small 
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lamps the construction was very bad. The pins which beld the lamps in 
the holders frequently came out, the globes came out of tbe ings which 
held them, and various parts shook out in an altogether abnormal way. 
Again the distance of the filament from the heater was very badly 
adjusted. He was now speaking of the new type of burner, and in 
many cases it was so far away from the heater that without adjustment it 
would not light at all. In his works there were about a dozen ofthe “ A ” 
type lamp, and although when the lamps were new they would light up 
within one or two minutes of switching on, after a few hundred hours some 
of them took something like 20 minutes to light up. Could Mr. Hoadley 
say whether this was due to a gradual failure of the heating coil, or whether 
it was due to a change in the chemical composition of the burner? 
He did not agree with all that Mr. Wilkinson said about using the 
spare plant for een street lighting. It should not be the first thing 
to be sacrificed if anything went wrong. Neither did he agree with taking 
transformers from the obscurity of the scrap heap to run them on the 
unfortunate street lighting. This ought to be as good as it could be made, 
for it was the best advertisement they had. 

Ald. F. SMITH (Liverpool) said that although he looked with consider. 
able interest upon all forms of development in the use of electricity, he 
did not think that it was appropriate to street lighting. Councillor 
Stevenson had told them in enin: terms of what he hoped to do, but 
he ssid nothing of the breaking up of the streets and the laying of the 
mains, which would entail a cost far out of proportion to the saving anti- 
cipated. When the gas undertaking was taken over in Liverpool by the 
Corporation the whole question of street lighting had been very carefully 
gone into and the experience of other large towns investigated, and the 
Sea was that they adopted the incandescent gas lamp as giving the best 
result. 

Judge McPHERSON (member of the Edinburgh Electricity committee) 
referred to the astounding progress that had been made in gas illumi- 
nation during the last five years. The incandescent gas mantle would 
prove a formidable competitor, not only for street lighting but for private 
house lighting, unless electrical engineers could make greater progress 
than they had made within the last 10 years. He had heard a lot of 
good things said about the Nernst lamp, but he would rather accept the 
statement in the Paper, viz. : that it was still far from perfect. The Edin- 
burgh Gas Commission were of the same opinion. The other point that 
struck him was, Why should we have to go to Germany for this lamp to 
compete with gas! 

Mr. I. HAYDN HARRISON pointed out that Mr. Hoadley had not men- 
tioned the tests which had been made on incandescent gas mantles, and 
he rather believed that these had been omitted out of kindness of feeling 
to the gas man. Mr. Bradley, of Westminster, and Mr. Pearce, of 
Manchester, had published the results of such tests, and yet we were 
repeatedly hearing statements that gas was better than eleotric lighting. 
Gas mantles had been put into the City of London a short time ago, but 
the candle-power to-day was only one-third the original power. And the 
same thing had happened in connection with electrio lighting, and the 
reason for it was that the candle- power was put too high at the commence- 
ment. There were 2,000 c.p. arcs, for instance. We knew perfectly well 
that they would give 2,000 c.p. with all the globes off, but they would not 
give it in the street. This method of measurement should be given up. 
Mr. Hoadley measured the illumination in candle-power feet, but there 
were not 10 men in 100 who realised what candle-power feet meant, and 
therefore it was better to give the result in actual candle-power. Mr. 
Hoadley’s figures worked out at an average of 40 c.p., which was as good a 
result as he had ever got; but he had got as bad as 20 c.p., due to dirty 
globes. In the same way with arc lamps, he had got 800c.p. for one 
lamp and 300 c.p. for the next, simply owing to the faot that the lamps 
had not been kept in an efficient condition. 

. Mr. 8. E. FEDDEN (Sheffield) said that in Sheffield he had not a 
eingle public lamp, and no matter how he tried he could not induce his 
committee to adopt electricity because of the cost. He had not had the 
success with the Nernst lamp that Mr. Hoadley had. With the B ” type 
of lamp Mr. Hoadley claimed that he had got from 30 to 32 с.р. Не 
(Mr. Fedden) had mae a large number of tests for life and candle-power 
with these lamps, and taking the mean horizontal candle.power he bad 
got 13 с.р. and 15c.p. at the commencement. At the end of 721 hours the 
light had fallen off to 7:2 с.р. With the D" type of lamp he had never 
got beyond 34 o.p., although 75 с.р. was claimed for it. After 381 hours 
the lamp had burned out altogether. 

Mr. HARRISON : Is that with the globe on? 

r. FEDDEN said yes. The lamps were exceedingly fragile, and thoy 

felt the variations in pressure, so that he had practically given them 
up as a failure. In dealing with the question of street lighting the 
vublic was struck with the general appearance of the street; it was not 
һе candle.power at all. He had seen streets in Sheffield that looked well 

ighted, although small objects in the middle of the road could not be seen. 

With the tall tramcars and high shop fronts which were now being built 
he thought the lighting would have to be very much higher than with the 
ordinary gas lamp. But whether the more powerful gas lamp or electric 
light was used was merely a question of price. He had made a lot of 
tests between the flame arc lamp and the so-called 2,100-c.p. gas lamp. 
This latter had three mantles of 700 c.p. each, and the biggest test he got 
was 700 c.p., whilst with the flame arc lamp he got as high as 2,700 c.p. 
With regard to prism globes, in Bridlington all their lamps had been 
treated in this way with very great success. He had never had 
trouble with cut-ont coils on the Nernst lamps, but he would like to 
ask Mr. Hoadley if he ever had arcing at the cut-out, because he 
(the speaker) bad found that, after 300 or 400 hours, there was very 
considerable arcing there. He had made a few tests on the osmium 
lamp. At 55 volts he got 22c.p. The lamp went on burning with 
anaverage of 13} c.p. for 1,223 hours. At that point the filament broke, 
and he manduvred it until it stuck again, with the current on, and it 


‘burned another 100 hours, во that the candle-power was greater at the 


1,200 hours than at the beginning. The tantalum lamp seemed to be 


the most favourable lamp as far as he had carried out tests. At pre- 
sent it was made for 100 volts and 110 volts, and at 100 volts the 
candle-power was 16 and at 110 it was 22. The watts were less than 
2 watts per candle. He was putting a number in with double fittings so 
as to go on at 200 volts and he hoped that if anything would help them in 
this matter it would be the tantalum lamp. If Councillor Stevenson had 
had to compete with gas at 1s. 2d. as was the case at Sheffield, he would 
have a different story to tell. 

Mr. G. H. CORRINGHAM said that Nernst lamps seemed to have been 
very successful at Darwin, where the gas engineer admitted he could not 
compete with them. At Motherwell a similar success had been met with. 
As to the value of a street-lighting load, conditions muet differ a very 
great deal and the value of a street-lighting load in the South of England 
must be a very great deal more than in the North of Scotland. 

Mr. Ald. SMITH (Barrow-in-Furness) made a spirited reply to Ald. 
Smith of Liverpool, and pointed out that the results of the street lighting 
in Edinburgh would compare well with those at Liverpool. 

The PRESIDENT said that the figures quoted by Councillor Stevenson 
were estimates which he thought would not be very far out. 

There being no time for Mr. Hoadley to reply to the discussion, he 
agreed to send in his remarks for publication in the journal. 


In the afternoon visits were made to the Edinburgh Corpora- 
tion electricity works at Dewar-place and McDonald-road. The 
stations mainly supply lighting, the tramways in Edinburgh 
being cable lines. At the Dewar-place station, which was the one 
first erected, there are several small units of plant, from 300 kw. 
downwards, the aggregate capacity of the station being 7,000kw. 
The majority of these sets supply continuous current at 2 > 230 
volts, and there are some ig Ge supplying single-phase 
current for the outlying districts where the ordinary trans- 
former system is used. The arc lamps were originally run 
from rectifiers, but although these are still in the station, they 
are no longer used, the arcs being connected in series across 
the 460-volt mains in the usual way. The McDonald-road 
station bas a capacity of 9,000 kw., the sets being mostly 
800-kw. Willuns-Siemens units, but one Belliss-Dick, Kerr set 
of a similar size has recently been added and a second опо is 
on order. These all generate continuous current and feed 
directly into the samo ring mains as does the Dewar-place station. 
An interesting feature of the McIonald-road station is a sub- 
way, a mile long, in which the principal feeders are carried 
into the town. 

In the evening the Lord Provost, Sir Robert Cranston, and 
the Magistrates and Council of the City of Edinburgh held a 
reception, at which the members and guests and a number of 
ladies were present. 


Wednesday, June 28th. 


The members proceeded by special train to Glasgow, where 
they were welcomed, in the Hall of the Institute of Engineers and 
Shipbuilders, by the Lord Provost of Glasgow, Sir John Ure 
Primrose, Bart., in an eloquent speoch, in which he emphasised 
the importance of having qualified and trained engineers at 
the head of all municipal electrical undertakings. It was, he 
said, of importance to set a high standard of official life for 
carrying on such undertakings, and, above all, to give prizes 
in municipal service commensurate with those obtained in the 
commercial world. 

Bailie Willock, convener of the Glasgow Electricity Com- 
mittee, added a few words of cordial welcome. The following 
Paper was then read :— 


NOTES ON COSTS AND TARIFFS FOR ELECTRIC 
SUPPLY. 


BY HAMILTON KILGOUR 
(Chief Electrical Engineer, Cheltenham.) 


When an electric supply undertaking has but а single class of 
customers, as was generally the case a few years ago, a compara- 
tively simple analysis of the costs of supply is all that is necessary 
in order to determine upon a suitable tariff; nowadays, however, 
most electric supply undertakings have at least two distinct classes 
of customers, and some have as many as four, with the result that 
a more detailed analysis of costs is essential if an appropriate tariff 
is to be established for each class. 

Some 12 months ago somewhat extensive inquiries were made as 
to the scales of charges obtaining in various towns for energy sup- 
plied for traction and as to the governing conditions which deter- 
mined the agreed upon scales ; and, through the kindness of brother 
engineers, a considerable amount of useful and instructive informa- 
tion was obtained. A study of the data disclosed not inerely.very con- 
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siderable differenceslbetween the tariffs, which was quite natural, but 
also very considerable differences of opinion among engineers as to 
the proper allocations of the costs of supply as between, for instance, 
traction and general supply; and several engineers suggested, or 
acquiesced in the suggestion, that a meeting of those interested in 
traction supply should be held in order that a general interchange of 
ideas re traction cost allocations and tariffs should take place ; it was, 
however, found impracticable to arrange for this last year. 

The capital expenditure upon an electric supply undertaking is, of 
course, absolutely determined by the total liabilities undertaken, or 
thought to have been undertaken, by the acceptance of customers; 
hence, all annual charges upon capital, whether compulsory or 
optional, are similarly determined, and are quite independent of 
whether supply is, or is not, actually given to customers; the com- 
pulsory annual charges are those for interest and sinking fund, and 
the optional those for insurances in respect to property. 

The revenue expenditure* of an electric supply undertaking, or its 
annual cost as a going concern, is obviously divisible into two dis- 
tinct parts—viz., that dependent upon the liability undertaken to 
give supply as and when required by the customers, and that depen- 
dent upon the extent to which customers avail themselves of their 
opportunities for taking supply: these two kinds of costs are often 
called the “cost of getting ready to give supply" and the running 
cost" respectively, and the former plus the annual charges on 
capital is usually called the stand-by cost." No one of these three 
terms is very aptly descriptive of the cost to which it refers, but, 
pending agreement as to a more appropriate nomenclature, it will 

convenient to employ them. The author would prefer to call 
them liability costs and supply costs. 

The “cost of getting ready to give supply ” clearly includes all 
costs of distribution, of meter reading and maintenance, and of 
management (in fact, all costs except those of rates and taxes and 
of labour and materials employed at the works), since these solely 
depend upon the number and kinds of customers connected, and 
upon their topographical distribution ; it is indisputable also that a 
part of the works costs is due to the undertakers’ obligation to be 
always ready to give supply—i.e., to have an adequate quantity of 
machinery running and an adequate number of men on duty at 
every moment of every day. 

The usual method of ascertaining the average value of the“ running 
cost " per unit generated is to subtract the total works costs of the 
six light load months from the total works costs of the six heavy- 
load months, and to divide the remainder by the difference in the 
numbers of units generated in these two periods ; not infrequently 
and more properly, as appears from what has been already stated, 
engineers take for this purpose the costs of coaland water alone 
instead of the total works costs. Each of these two methods will 
usually give too large a value for the running cost "' aforesaid, in 
spite of the fact that in most works plant is run under less econo- 
mical conditions (%.е. at lower average plant-load-factors) during the 
six light-load months than during the six heavy-load months. 

For works in which it is customary to make periodic steam con- 
sumption tests on each unit of plant (including auxiliaries), and in 
which the coal required per hour is known (approximately) for each 
boiler (a) at full steam pressure—stop-valve closed, and (6) banked, 
the average value of the running cost per unit generated can be 
obtained directly from the performance records (log sheets or sum- 
maries of them) of the various units of plant. 

In & modern works with fairly large units the average value of 
the running cost per unit generated should not exceed one-fifth 
of & penny, unless the circumstances are peculiarly adverse, At 
the Cheltenham works, which have been running for more than ten 
years, and which have rather small units in consequence of both 
alternating and continuous-current supply being given, the average 
value of the running cost" per unit generated in a certain year 
was 0°25d. according to the second method of estimation described, 
and 0:284. according to the third; the author believes the latter 
value to be the more nearly correct. 

The works “cost of getting (or keeping) ready to give supply " 
during a particular period is, of course, the difference between the 
total works cost for that period and the total running cost” of the 
energy generated therein; in general, it will be found that the ratio 
of the works созі of getting ready to give supply to the total 
works running cost" for any year ranges from about three to one 
for a bad load-factor and a small output up to about one to one for a 
very good load-factor and a fairly large output. 

The annual charges against an undertaking for rates and taxes 
are totally different in character from any of the costs and charges 
previously considered : thus, local rates are supposed to be propor- 
tional to the rent a hypothetical tenant would be willing to pay for 
the undertaking, and income tax is proportional to the gross profit 
less an allowance for depreciation. Virtually, therefore, both rates 


and taxes depend on the actual, or—as the case may be—the pre- 


* Exclusive of that incurred for, and reimbursed by, customers on 
account of materials and labour supplied for their installations; this ex- 
penditure includes that for carbons, trimming, &c., of street lamps, which 
are virtually installations belonging to the public lighting authority. 


sumably possible, trading results, and should be regarded as first 
charges upon the profits rather than as elements in the cost of work- 
ing: for this reason it appears not merely convenient but also cor- 
rect to t&ke no account of them when considering cost—they have, 
of course to be allowed for when settling tariffs. - 

In general it is quite impossible to ascertain precisely the actual 
cost of the supply given in any particular year to any particular 
customer ; and, were it possible to ascertain the supply cost of every 
single customer of an undertaking, the expense of the work involved 
would be prohibitive. It follows, therefore, that it is quite imprac- 
ticable to frame & tariff which is equitable in the sense that it will 
ensure that every customer is charged his supply cost plus a fixed 
percentage. If, however, the customers be grouped into a few dis- 
tinct classes, each with well-defined characteristics in respect to the 
liabilities of the undertaking towards it, different supply costs 
of the different classes can often be approximately ascertained, and 
a tariff, or set of tariffs, can be determined which will ensure that 
each class pays its supply cost plus the same percentage, approxi- 
mately. The tariff for each class may take the form of a flat rate, 
which has the great advantage of simplicity and the great disadvan- 
tage of discouraging the profitable and encouraging the unprofitable 
customers, or of a sliding scale based, for instance, on either the 
Hopkinson or the Wright system. 

Every method by which it is sought to divide the total annual 
costs of an undertaking equitably among certain different classes 
of customers must comprise three principal operations, viz. :-— 

1. The allocation of the energy wasted in distribution, and of the 
energy used in the works, offices, &c., between the different classes 
of customers so that the number of units generated for each class— 
and, therefrom, its total “running cost "—may be known. 

2. The allocation of the total capital expenditure between the 
different classes of customers so that the annual capital charge 
proper to each may be known. 

3. The allocation of the total ** cost of getting ready to give supply 
between the different classes of customers. 
and, when these allocations have been more or less satisfactorily 
made, it remains to allocate the annual charge for rates and taxes. 

Now, each of the three operations mentioned may be regarded as 
comprising two subsidiary and distinct operations—viz., the alloca- 
tion of energy wasted or used, or—as the case may be—of cost 
incurred, specifically in connection with a particular class of cus- 
tomers and the allocation of energy wasted or used, or of cost 
incurred, without special relation to any particular class ; the former 
kind of allocation is simple and generally quite easy, the latter is 
very difficult and sometimes exceedingly laborious. 

Until comparatively recently the author thought* that it was 
desirable to attempt an equitable allocation of the total annual costs 
of an undertaking between such different classes of customers as 
those taking electric supply for private lighting, motors, public light- 
ing and traction; also that by comparing the allocated cost of each 
class with the income derived from it some useful conclusions might 
be arrived at; he has since become convinced, however, that equity 
has nothing to do with the matter. 

The proper way of viewing the question is to recognise that the total 
annual costs of an undertaking include a general establishment 
charge besides the actual annual costs of the different classes of cus- 
tomers—the actual annual cost of any given class of customers 
being defined as the amount by which the total annual cost of the 
undertaking would have been less had the class of customers never 
existed and had no provision, therefore, been made for giving supply 
to it. It is necessary to add that, under certain circumstances, the 
actual annual cost (as before defined) of a particular class of cus- 
tomers may increase abnormally—that is to say, the precise dupli- 
cation of every individual customer may cause the actual annual 
cost of the class to be more than doubled; for instance, at a par- 
ticular epoch in an undertaking’s history it may easily happen that, 
bad a certain class of customers never existed, the capital expendi- 
ture (and, as a consequence, the capital charges) would not have been 
less to any appreciable extent, and, therefore, that the actual annual 
cost for the said class of customers may be surprisingly small. It may 
also happen that at the epoch considered it may be possible to distri 
bute the bulk of the general establishment charges among the other 
classes of customers, and so to offer specially favourable terms to & 
particular class (in view of competition) without immediate loss 
resulting therefrom. Now it is not unlikely that the favoured class 
of customers will grow at a much more rapid rate than the remaining 
classes, and it is possible that it may become more important (in 
respect to its use of energy and to its maximum rate of use of 
energy) than all the other customers taken together, with the result 
that the actual annual cost of this class may increase very consider- 
ably and, unless the tariff be revised, may lead to supply being given 
at an absolute loss. The moral is that not merely the actual annual 
costs of the present, but also those reasonably probable in the future, 
should be considered when settling tariffs—and the reference is to 
day-load (motor) customers. 

Just as the total annual cost of an undertaking is influenced 


As he believes many do still. 
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mainly by the habilities undertaken for giving supply as and when 
the customers generally require it, so in regard to any particular 
class of customers the cost of supply is mainly determined by the 
liabilities assumed with respect to it, and it may be well to briefly 
discuss now some of the characteristics in regard to liabilities of the 
four classes of customers previously mentioned—viz., those for private 
lighting, motors, public lighting and traction. The liability of an 
undertaking towards an individual customer, or towards a class of 
customer, depends on— 

1. The maximum demand—possible and probable. 
. 2. The time or times at which the maximum demand occurs. 

8. The duration of the maximum demand or of a demand nearly equal 
to the maximum. 


4. The degree of knowledge possible with reference to the variations of 
the demand with time; and 


5. The periods, if any, during which supply may be discontinued. 

Inthe case of ordinary customers for lighting experience has proved 
that the maximum demand, or greatest actual rate of supply, of 
almost every customer is considerably less than the demand pos- 
sible with his installation ; also that the maximum demands of all 
these customers are by no means simultaneous; the net result being 
that the maximum load, or maximum demand, on the works is from 
45 to 65 per cent. of the maximum possible load—thus, the actual 
liability, in respect to provision of plant (and, in & lesser degree, of 
mains, &c.), and in respect to capacity of running plant, is very 
much less than the apparent liability. Again, with regard to the 
predicated class of customers, experience has demonstrated that 
the time-load curves of one year are very similar, except, perhaps, 
in the first two or three years, to those of another and that a 
time-table of actual liability can be drawn up with a fair amount 
of accuracy: such a time-table will show, of course, a relatively 
small liability except during a few hours daily, in which the liability 
will rapidly increase to a maximnm (variable with time of year) and 
then more slowly diminish. Discontinuity of supply to private cus- 
tomers for lighting is usually possible in the hours of broad daylight 
without the consumers suffering inconvenience, but it is not possible 
during the hours of heavy load; hence work on mains is easily 
arranged for, but spare plant is necessary at the works, and—on 
account of the period during which the load on the works exceeds 
90 per cent. of its maximum value, lasting for some three hours in 
winter—the plant capacity cannot be taken at an overload rate. 

With regard to motor supply when this is developed in industrial 
towns, the variation of the demand, with time, can doubtless be fore- 
seen as accurately as that for private lighting, so that a motor supply 
on а fairly large scale can be very much on a par with supply for 
private lighting. The length of time during which the peak load 
continues will be so considerable that the plant cannot be taken 
on its overload rating. As regards street lighting the necessary 
provision of plant, mains, &c., is evidently determined by the 
extent of the character of the street lighting scheme and the 
time-table of actual liability can be easily added up. As re- 
gards traction this is very similar to a motor supply to a com- 
paratively small number of motors. The variations of load are 
very large, and they cannot be actually supplied throughout the 
whole period of supply of possible maximum, whereas with the 
private lighting the period for maximum demand is often but 
two or three hours of the evening. The consequence is that for 
traction the same plant is running throughout the whole period 
of supply, whereas for lighting the capacity falls as the demand 
falls. On the other hand, with traction the capacity of the plant 
ean be rated much higher, because the variation of the peaks is 
very short, and therefore the capacity can be taken at its overload 
rate; certainly, at a half-hour overload under ordinary conditions. 
My view of the method of passing from costs to tariffs is this: You 
have the extra cost of all these three classes A, B and C. These 
extra costs of supply will not add up io the total cost. There 
remains yet the cost of rates and taxes, which should be allocated 
simply and only according to the compctition which you have to 
meet with the different classes — . e., you can impose the burden on 
A, B or C, or to any extent on any of them, just as you want to 
encourage the particular class or have to meet a particular competi- 
tion. The question of equity has nothing whatever to do with it. 
You are undertakers, not for the benefit of your health, but to make 
money if you are a company, or, if you area municipality, to extend 
the benefits of the undertaking as widely as you can—and that is 
precisely the same thing as to make profits, except that directly you 
begin to make profits you lower all your charges pro rata, and you 
widen the scope of the undertaking. 


Mr. H. FARADAY PROCTOR (Bristol) thought that the whole thing 
was put in a nutshell by Mr. Kilgour when he said that “the cost of 
supply in general depends almost entirely upon the liabilities under- 
taken, and little upon the actual supply given." Publio lighting, which 
had claims upon them at every point, might be said to have a 100 per 
cent. load-factor, when estimating the running costs, and it was only 
when capital charges came in that anything else need be thought of. 
Many of them did not fully realise that part of the cost of actually 
having machinery running and having men on the premises should not 
be regarded as running costs; they were really merely costs incidental to 


being ready to give a supply. Many committeemen did not appreciate 
the fact that in the winter months the losses were greater than in the 
summer months. This, of course, arose from the fact that if there were 
a greater number of boilers and engines running, the day-load losses were 
greater than in the summer months, when there was leas plant running. 
And in considering the running costs day-load losses must not be in. 
cluded, This was why the first two methods of determining the running 
costs gave-results rather too high. Mr. Kilgour had said that in a 
modern works with fairly large units the average value of the running 
cost per unit generated should not exceed id." Curve No. 7 in Mr. 
Sinclair's Paper showed that Mr. Kilgour was very reasonable in what he 
claimed, for Mr. Sinclair gave for a 2 per cent. load-factor 0:84. per unit 
and for a 4 per cent. load-faetor 0'56d. That was to say that on a 4 per 
sent. load.factor the cost of generating 2 units would be 0:92d., and with 
2 per cent. 0-84. for 1 unit. The extra cost of the extra unit was only 
0:12d. whereas Mr. Kilgour allowed 0:2d. It was pleasing to find a Chair- 
man of Committee going a little further than an engineer in this direction. 
Mr. Kilgour advocated the grouping of consumers into a few distinct 
classes and he hoped that someone from Glasgow would speak upon this 
matter. He believed the Glasgow methods were quite a lesson in sim- 

licity, for all their rates and charges could be summed up in half-a- 
dozen pages! A point which might have been touched upon in the 
Paper was what Mr. Kilgour considered should be the maximum and 
minimum charge which should be made to different classes of consumers. 

Councillor ALEX. SINCLAIR said that the views expressed by Mr. 
Kilgour were on the right lines, and that he would look forward to & more 
complete coniribution to the subject from him at a later date. 

Mr. C. E. C. SHAWFIELD (Wolverhampton) said there were many 
points in which he differed from Mr. Kilgour. He could not see, for 
instance, by what method of argument he allocated rates and taxes to 
running costs. 

Mr. KILGOUR : I do not. 

Mr. SHAWFIELD: I understood you to say so. It seemed to him 
that those were stand-by charges, and therefore could hardly be expected 
to be met out of the profits. A great deal of hampering had been done 
to the electricity supply industry by paying too much attention to & cast- 
iron system of tariffs. It was, of course, impossible to devise a flat rate 
to meet the requirements of all classes of consumers, and it was equally 
difficult to devise & sliding scale to meet allclasses. For instance, sup- 
posing there were two large manufacturing works each requiring a 
1,000 н.г. motor load, the running hours in each case being identical, but 
one works situated two or three hundred yards away from the generating 
station and the other two or three miles off, was it possible to frame & 
tariff which would be equitable in both these instances? The worke close 
to the station would be paying an undue proportion of capital charges. 
He thought it would be well for the association to induce Parliament to 
grant a remission of that clause in all provisional orders which prohibited 
preferential charging. There was no reason why the sale of electricity 
should be hampered by a restriction of this kind any morethan any other 
trading concern. They should be left free to make their own bargains 
with their customers, In comparing costs and tariffs he thought it was 
easy to be led astray. If they looked at their cost of produotion first and 
then based their tariff on that, it was possible they would be hampering 
their undertakings by fixing the prices too high. "The proper thing to do, 
in his opinion, in the majority of cases was to take their courage in both 
hands and make the prices suit the customers. In these days of incan- 
descent gas mantles, suction gas plants, and Mond gas there was keen 
competition. Therefore, having got the prices down, they must make 
the costs fit the prices. 


Councillor IRWIN (Dublin) said that they gave special rates in Dublin 
(for instance to public-houses) and employed a differential tariff without 
being tied down toa cast-iron system. Short hour consumers were charged 
a higher rate. 

Alderman BRODIE (Blackpool) spoke of the difficulties of explaining 
the maximum-demand system and of the desirability of having a fair 
uniform flat rate. Complicated methods of charging such as that 
advocated in the paper would only put them in awkward positions when 
they had to meet their ratepayers in November. 

Mr. R. B. LEACH (Faraworth) advocated a flat rate and a discount in 
accordance with the consumer's power factor. 

Alderman ROBB (Tunbridge Wells) said his committee was just now 
in the throes of the tariff question. He was no lover of the maximum- 
demand indicator, but his difficulty had been to find any satisfactory 
manner of superseding it. From the engineer's point of view he thought 
the scientific aspect of the question was carried too far. He thought it 
should end at the works and should not in any way be carried into the 
consumer’s premises. It was very necessary for the proper running of the 
station that the works costs, &c., should be gone into with much detail 
and upon a scientific basis, but when they made a consumer a party to 
this by installing these indicators in his premises, that, in his opinion, 
was the weak link in the chain. Let them be as detailed and scientific as 
they pleased in arriving at the basis upon which they were going to charge, 
but let them not bring the consumer into the calculation in any way. 
Simply make the charge and let him pay. A complaint that was 
experienced over and over again was that the maximum-demand indicator 
worked very unfairly in many cases. He did not believe it was possible 
to define consumers sharply into a class or a number of classes. Any 
attempt to do that, he thought, must end in failure. He believed the 
solution of the question would be found more or less in а flat rate for all 
ordinary consumers, and special agreements for special cases. He did 
not agree that there was no power to do that under their Provisional 
Orders. The words were under the same circumstances," or something 
to that effect. 

Mr. J. F. C. SNELL (Sunderland) wished to correct an impression that 
he had apparently given Mr. Boot yesterday, that he disagreed with the 
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siderable differences|between the tariffs, which was quite natural, but 
also very considerable differences of opinion among engineers as to 
the proper allocations of the costs of supply as between, for instance, 
traction and general supply; and several engineers suggested, or 
acquiesced in the suggestion, that a meeting of those interested in 
traction supply should be held in order that a general interchange of 
ideas re traction cost allocations and tariffs should take place ; it was, 
however, found impracticable to arrange for this last year. 

The capital expenditure upon an electric supply undertaking is, of 
course, absolutely determined by the total liabilities undertaken, or 
thought to have been undertaken, by the acceptance of customers; 
hence, all annual charges upon capital, whether compulsory or 
optional, are similarly determined, and are quite independent of 
whether supply is, or is not, actually given to customers; the com- 
pulsory annual charges are those for interest and sinking fund, and 
the optional those for insurances in respect to property. 

The revenue expenditure* of an electric supply undertaking, or its 
annual cost as a going concern, is obviously divisible into two dis- 
tinct parts—viz., that dependent upon the liability undertaken to 

ive supply as and when required by the customers, and that depen- 
ent upon the extent to which customers avail themselves of their 
opportunities for taking supply: these two kinds of costs are often 
called the ‘cost of getting ready to give supply" and the running 
cost" respectively, and the former plus the annual charges on 
capital is usually called the “ stand-by cost." No one of these three 
terms is very aptly descriptive of the cost to which it refers, but, 
pending agreement as to a more appropriate nomenclature, it will 
convenient to employ them. The author would prefer to call 
them liability costs and supply costs. 

The “cost of getting ready to give supply clearly includes all 
costs of distribution, of meter reading and maintenance, and of 
management (in fact, all costs except those of rates and taxes and 
of labour and materials employed at the works), since these solely 
depend upon the number and kinds of customers connected, and 
upon their topographical distribution ; it is indisputable also that a 
part of the works costs is due to the undertakers' obligation to be 
always ready to give supply—z.e., to have an adequate quantity of 
machinery running and an adequate number of men on duty at 
every moment of every day. 

The usual method of ascertaining the average value of the“ running 
cost per unit generated is to subtract the total works costs of the 
six light load months from the total works costs of the six heavy- 
load months, and to divide the remainder by the difference in the 
numbers of units generated in these two periods; not infrequently 
and more properly, as appears from what has been already stated, 
engineers take for this purpose the costs of coal and water alone 
instead of the total works costs. Each of these two methods will 
usually give too large a value for ће “ running cost” aforesaid, in 
spite of the fact that in most works plant is run under less econo- 
mical conditions (i. e. at lower average plant-load-factors) during the 
six light-load months than during the six heavy-load months. 

For works in which it is customary to make periodic steam con- 
sumption tests on each unit of plant (including auxiliaries), and in 
which the coal required per hour is known (approximately) for each 
boiler (a) at full steam pressure—stop-valve closed, and (6) banked, 
the average value of the running cost per unit generated can be 
obtained directly from the performance records (log sheets or sum- 
maries of them) of the various units of plant. 

In a modern works with fairly large units the average value of 
the “ running cost” per unit generated should not exceed one-fifth 
of & penny, unless the circumstances are peculiarly adverse. At 
the Cheltenham works, which have been running for more than ten 
years, and which have rather small units in consequence of both 
alternating and continuous-current supply being given, the average 
value of the “running cost” per unit generated in a certain year 
was 0°25d. according to the second method of estimation described, 
and 0'28d. according to the third; the author believes the latter 
value to be the more nearly correct. 

The works “cost of getting (or keeping) ready to give supply " 
during a particular period is, of course, the difference between the 
total works cost for that period and the total ** running cost” of the 
energy generated therein ; in general, it will be found that the ratio 
of the works “ cost of getting ready to give supply " to the total 
works running cost for any year ranges from about three to one 
for a bad load-factor and a small output up to about ono to one for a 
very good load-factor and a fairly large output. 

lhe annual charges against an undertaking for rates and taxes 
are totally different in character from any of the costs and charges 
previously considered : thus, local rates are supposed to be propor- 
tional to the rent a hypothetical tenant would be willing to pay for 
the undertaking, and income tax is proportional to the gross profit 
less an allowance for depreciation. Virtually, therefore, both rates 


and taxes depend on the actual, or—as the case may be—the pre- 


* Exclusive of that incurred for, and reimbursed by, customers on 
account of materials and labour supplied for their installations; this ex- 
penditure includes that for carbons, trimming, &c., of street lamps, which 
are virtually installations belonging to the public lighting authority. 


sumably possible, trading results, and should be regarded as first 
charges upon the profits rather than as elements in the cost of work- 
ing: for this reason it appears not merely convenient but also cor- 
rect to t&ke no account of them when considering cost—they have, 
of course to be allowed for when settling tariffs. - 

In general it is quite impossible to ascertain precisely the actual 
cost of the supply given in any particular year to any particular 
customer ; and, were it possible to ascertain the supply cost of every 
single customer of an undertaking, the expense of the work involved 
would be prohibitive. It follows, therefore, that it is quite imprac- 
ticable to frame a tariff which is equitable in the sense that it will 
ensure that every customer is charged his supply cost plus a fixed 
percentage. If, however, the customers be grouped into a few dis- 
tinct classes, each with well-defined characteristics in respect to the 
liabilities of the undertaking towards it, different supply costs 
of the different classes can often be approximately ascertained, and 
& tariff, or set of tariffs, can be determined which will ensure that 
each class pays its supply cost plus the same percentage, approxi- 
mately. The tariff for each class may take the form of a flat rate, 
which has the great advantage of simplicity and the great disadvan- 
tage of discouraging the profitable and encouraging the unprofitable 
customers, or of a sliding scale based, for instance, on either the 
Hopkinson or the Wright system. 

Every method by which it is sought to divide the total annual 
costs of an undertaking equitably among certain different classes 
of customers must comprise three principal operations, viz. :-— 

1. The allocation of the energy wasted in distribution, and of the 
energy used in the works, offices, &c., between the different classes 
of customers so that the number of units generated for each class— 
and, therefrom, its total ‘‘running cost "—may be known. 

2. The allocation of the total capital expenditure between the 
different classes of customers so that the annual capital charge 
proper to each may be known. 

3. The allocation of the total ** cost of getting ready to give supply ” 
between the different classes of customers. 
and, when these allocations have been more or less satisfactorily 
made, it remains to allocate the annual charge for rates and taxes. 

Now, each of the three operations mentioned may be regarded as 
comprising two subsidiary and distinct operations—viz., the alloca- 
tion of energy wasted or used, or—as the case may be—of cost 
incurred, specifically in connection with a particular class of cus- 
tomers and the allocation of energy wasted or used, or of cost 
incurred, without special relation to any particular class; the former 
kind of allocation is simple and generally quite easy, the latter is 
very difficult and sometimes exceedingly laborious. 

Until comparatively recently the author thought* that it was 
desirable to attempt an equitable allocation of the total annual coste 
of an undertaking between such different classes of customers as 
those taking electric supply for private lighting, motors, public light- 
ing and traction ; also that by comparing the allocated cost of each 
class with the income derived from it some useful conclusions might 
be arrived at; he has since become convinced, however, that equity 
has nothing to do with the matter. 

The proper way of viewing the question is to recognise that the total 
annual costs of an undertaking include a general establishment 
charge besides the actual annual costs of the different classes of cus- 
tomers—the actual annual cost of any given class of customers 
being defined as the amount by which the total annual cost of the 
undertaking would have been less had the class of customers never 
existed and had no provision, therefore, been made for giving supply 
to it. It is necessary to add that, under certain circumstances, the 
actual annual cost (as before defined) of a particular class of cus- 
tomers may inerease abnormally—that is to say, the precise dupli- 
cation of every individual customer may cause the actual annual 
cost of the class to be more than doubled; for instance, at a par- 
ticular epoch in an undertaking’s history it may easily happen that, 
bad a certain class of customers never existed, the capital expendi- 
ture (and, as a consequence, the capital charges) would not have been 
less to any appreciable extent, and, therefore, that the actual annual 
cost for the said class of customers may be surprisingly small. It may 
also happen that at the epoch considered it may be possible to distri 
bute the bulk of the general establishment charges among the other 
classes of customers, and so to offer specially favourable terms to a 
particular class (in view of competition) without immediate loss 
resulting therefrom. Now 16 is not unlikely that the favoured class 
of customers will grow at a much more rapid rate than the remaining 
classes, and it is possible that it may become more important (in 
respect to its use of energy and to iis maximum rate of use of 
energy) than all the other customers taken together, with the reault 
that the actual annual cost of this class may increase very consider- 
ably and, unless the taritf be reviscd, may lead to supply being given 
at an absolute loss. The moralis that not merely the actual annual 
costs of the present, but also those reasonably probable in the future, 
should be considered when settling taritffs—and the reference is to 
day-load (motor) customers. 

Just as the tota] annual cost of an undertaking is influenced 
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mainly by the habilities undertaken for giving supply as and when 
the customers generally require it, so in regard to any particular 
class of customers the cost of supply is mainly determined by the 
liabilities assumed with respect to it, and it may be well to briefly 
discuss now some of the characteristics in regard to liabilities of the 
four classes of customers previously mentioned— viz., those for private 
lighting, motors, public lighting and traction. The liability of an 
undertaking towards an individual customer, or towards a class of 
customer, epends on— 

1. The maximum demand—possible and probable. 

2. The time or times at which the maximum demand occurs. 

8. The duration of the maximum demand or of a demand nearly equal 
to the maximum. 

4. The degree of knowledge possible with reference to the variations of 
the demand with time; and 

5. The periods, if any, during which supply may be discontinued. 

In the case of ordinary customers for lighting experience has proved 
that the maximum demand, or greatest actual rate of supply, of 
almost every customer is considerably less than the demand pos- 
sible with his installation ; also that the maximum demands of all 
these customers are by no means simultaneous; the net result being 
that the maximum load, or maximum demand, on the works is from 
45 to 65 per cent. of the maximum possible load—thus, the actual 
liability, in respect to provision of alant (and, in a lesser degree, of 
mains, &c.), and in respect to capacity of running plant, is very 
much less than the apparent liability. Again, with regard to the 
predicated class of customers, experience has demonstrated that 
the time-load curves of one year are very similar, except, perhaps, 
in the first two or three years, to those of another and that a 
time-table of actual liability can be drawn up with a fair amount 
of accuracy: such a time-table will show, of course, a relatively 
small liability except during a few hours daily, in which the liability 
will rapidly increase to a maximnm (variable with time of year) and 
then more slowly diminish. Discontinuity of supply to private cus- 
tomers for lighting is usually possible in the hours of broad daylight 
without the consumers suffering inconvenience, but it is not possible 
during the hours of heavy load; hence work on mains is easily 
arranged for, but spare plant is necessary at the works, and—on 
account of the period during which the load on the works exceeds 
90 per cent. of its maximum value, lasting for some three hours in 
winter—the plant capacity cannot be taken at an overload rate. 

With regard to motor supply when this is developed in industrial 
towns, the variation of the demand, with time, can doubtless be fore- 
seen as accurately as that for private lighting, so that a motor supply 
on & fairly large scale can be very much on a par with supply for 
private lighting. The length of time during which the peak load 
continues will be so considerable that the plant cannot be taken 
on its overload rating. As regards street lighting the necessary 
provision of plant, mains, &c., is evidently determined by the 
extent of the character of the street lighting scheme and the 
time-table of actual liability can be easily added up. As re- 
gards traction this is very similar to а motor supply to a com- 
paratively small number of motors. The variations of load are 
very large, and they cannot be actually supplied throughout the 
whole period of supply of possible maximum, whereas with the 
privato lighting the period for maximum demand is often but 
two or three hours of the evening. 'The consequence is that for 
traction the same plant is running throughout the whole period 
of supply, whereas for lighting the capacity falls as the demand 
falls. On the other hand, with traction the capacity of the plant 
can be rated much higher, because the variation of the peaks is 
very short, and therefore the capacity can be taken at its overload 
rate; certainly, at a half-hour overload under ordinary conditions. 
My view of the method of passing from costs to tariffs is this: You 
have the extra cost of all these three classes A, D and C. These 
extra costs of supply will not add up io the total cost. There 
remains yet the cost of rates and taxes, which should be allocated 
simply and only according to the competition which you have to 
meet with the different classes — f. e., you can impose the burden on 
A, B or C, or to any extent on any of them, just as you want to 
encourage the particular class or have to meet a particular competi- 
tion. The а of equity has nothing whatever to do with it. 
You are undertakers, not for the benefit of your health, but to make 
money if you are a company, or, if you are a municipality, to extend 
the benefits of the undertaking as widely as you can—and that is 
precisely the same thing as to make profits, except that directly you 
begin to make profits you lower all your charges pro rata, and you 
widen the scope of the undertaking. 


Mr. H. FARADAY PROCTOR (Bristol) thought that the whole thing 
was put in a nutshell by Mr. Kilgour when he said that the cost of 
supply in general depends almost entirely upon the liabilities under- 
taken, and little upon the actual supply given." Public lighting, which 
had claims upon them at every point, might be said to have a 100 per 
cent. load-factor, when estimating the running costs, and it was only 
when capital charges came in that anything else need be thought of. 
Many of them did not fully realise that part of the cost of actually 
having machinery running and having men on the premises should not 
be regarded as running costs; they were really merely costs incidental to 


being ready to give a supply. Many committeemen did not appreciate 
the fact that in the winter months the losses were greater than in the 
summer months. This, of course, arose from the fact that if there were 
a greater number of boilers and engines running, the day-load losses were 
greater than in the summer montbs, when there was leas plant running. 
And in considering the running costs day-load losses must not be in- 
cluded, This was why the first two methods of determining the running 
costs gave-results rather too high. Mr. Kilgour had said that "in a 
modern works with fairly large units the average value of the running 
cost per unit generated should not exceed jd." Curve No. 7 in Mr. 
Sinclair's Paper showed that Mr. Kilgour was very reasonable in what he 
claimed, for Mr. Sinclair gave for a 2 per cent, load-factor 0:84. per unit 
and for a 4 per cent. load-faetor 0°56d. That was to say that on a 4 per 
dent. load-factor the cost of generating 2 units would be 0°92d., and with 
2 per cent. 0:84. for 1 unit. The extra cost of the extra unit was only 
0:12d. whereas Mr. Kilgour allowed 0:2d. It was pleasing to find a Chair- 
man of Committee going a little further than an engineer in this direction. 
Mr. Kilgour advocated the grouping of consumers into a few distinct 
classes and he hoped that someone from Glasgow would speak upon this 
matter. He believed the Glasgow methods were quite a lesson in sim- 
plicity, for all their rates and charges could be summed up in half.a- 
ozen pages! A point which might have been touched upon in the 

Paper was what Mr. Kilgour considered should be the maximum and 
minimum charge which should be made to different classes of consumers, 

Councillor ALEX. SINCLAIR said that the views expressed by Mr. 
Kilgour were on the right lines, and that he would look forward to a more 
complete contribution to the subject from him at a later date. 

Mr. C. E. C. SHAWFIELD (Wolverhampton) said there were many 

ints in which he differed from Mr. Kilgour. He could not see, for 
instance, by what method of argument he allocated rates and taxes to 
running costs. 

Mr. KILGOUR : I do not. | 

Mr. SHAWFIELD: I understood you to say so. It seemed to him 
that those were stand-by charges, and therefore could hardly be expected 
to be met out of the profits. A great deal of hampering had been done 
to the electricity supply industry by paying too much attention to a cast- 
iron system of tariffs. It was, of course, impossible to devise a flat rate 
to meet the requirements of all classes of consumers, and it was equally 
difficult to devise a sliding scale to meet all classes. For instance, sup- 
posing there were two large manufacturing works each requiring a 
1,000 n.r. motor load, the running hours in each case being identical, but 
one works situated two or three hundred yards away from the generating 
station and the other two or three miles off, was it possible to frame a 
tariff which would be equitable in both these instances? The worke close 
to the station would be paying an undue proportion of capital charges. 
He thought it would be well for the association to induce Parliament to 
grant & remission of that clause in all provisional orders which prohibited 
preferential charging. There was no reason why the sale of electricity 
should be hampered by a restriction of this kind any more than any other 
trading concern. They should be left free to make their own bargains 
with their customers, In comparing costs and tariffs he thought it was 
easy to be led astray. If they looked at their cost of production first and 
then based their tariff on that, it was possible they would be hampering 
their undertakings by fixing the prices too high. The proper thing to do, 
in his opinion, in the majority of cases was to take their courage in both 
hands and make the prices suit the customers. In these days of incan- 
descent gas mantles, suction gas plants, and Mond gas there was keen 
competition. Therefore, having got the prices down, they must make 
the costs fit the prices. 


Councillor IRWIN (Dublin) said that they gave special rates in Dublin 
(for instance to public-houses) and employed a differential tariff without 
being tied down to a cast-iron system. Short hour consumers were charged 
a higher rate. 

Alderman BRODIE (Blackpool) spoke of the difficulties of explaining 
the maximum-demand system and of the desirability of having a fair 
uniform flat rate. Complicated methods of charging such as that 
advocated in the paper would only put them in awkward positions when 
they had to mect their ratepayers in November. 

Mr. R. B. LEACH (Faraworth) advocated a tlat rate and a discount in 
accordance with the consumer’s power -factor. 

Alderman ROBB (Tunbridge Wells) said his committee was just now 
in the throes of the tariff question. He was no lover of the maximum- 
demand indicator, but his difficulty had been to find any satisfactory 
manner of superseding it. From the engineer’s point of view he thought 
the scientific aspect of the question was carried too far. He thought it 
should end at the works and should not in any way be carried into the 
consumer’s premises. It was very necessary for the proper running of the 
station that the works costs, &c., should be gone into with much detail 
and upon a scientific basis, but when they made a consumer a party to 
this by installing these indicators in his premises, that, in his opinion, 
was the weak link in the chain, Let them be as detailed and scientific as 
they pleased in arriving at the basis upon which they were going to charge, 
but let them not bring the consumer into the calculation in any way. 
Simply make the charge and let him pay. A complaint that was 
experienced over and over again was that the maximum-demand indicator 
worked very unfairly in many cases. He did not believe it was possible 
to define consumers sharply into a class or a number of classes. Any 
attempt to do that, he thought, must end in failure. He believed the 
solution of the question would be found more or less in а flat rate for all 
ordinary consumers, and special agreements for special cases. He did 
not agree that there was no power to do that under their Provisional 
Orders. The words меге under the same circumstances," or something 
to that effect. 

Mr. J. F. C. SNELL (Sunderland) wished to correct an impression that 
he had apparently given Mr. Boot yesterday, that he disagreed with the 
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maximum demand principle. He did not. Не certainly advocated the 
flat system, but underlying that system muet be the maximum-demand 
principle. Itappeared to him that the Chairman of Committees seemed to 
think that this was & tortuous method of charging proper prices to con- 
sumers. After all, the Chairman must recollect that the engineers had 
to advise as to the distribution of the pricee, and underlying this must 
be the maximum-demand principle. A very simple method which he 
had adopted for many years past for dealing with the matter was to 
take the cost of the previous year. 
standing charges by simple arithmetic, and similarly the works costs, By 
looking forward & year or two it was possible to estimate with very close 
precision the standing costs and the works costs for an enlarged station. 
This always gave two limits—viz., the high-cost limit (the cost at the 
pene moment) and the low-cost limit (the estimated cost a few years 

ence). He took some cost between these two limits, and although for 
the first year or two it might be that supply was being given at bare cost, 
or even & little less, in a year or two the consumer became a really profit- 
able one. He commended that method to the meeting as a simple one. 
He did not agree with Mr. Kilgour in one statement, and that was that 
equity had nothing to do with the case. This should not go forth as the 
opinion of the meeting, because the real object of all was to get an equi- 
table distribution amongst their various classes of consumers, and, as he 
said yesterday, he was convinced that present methods of charging were 
merely expedients, and that in a few years every town would be charging 
upon some flat rate. 

Alderman PEARSON (Bristol) did not think electricity committees 
would be wise not to take their engineers into their counsel when fixing 
their tariffs. At Bristol they had fixed a flat rate because they could not 
find anything better, and they had made arrangements which worked 
fairly well, discounts being allowed up to 30 per cent. for lighting and up 
to 20 per cent. for power. At one time their opinion in Bristol was that 
agreements could not be legally entered into with large consumers, but 
since they had changed their town clerk they had changed their legal 
opinion. Until some genius arose in the electrical world to find out a perfect 
method, the flat rate would be charged in Bristol, modified as at present 
in special cases. He had had the maximum-demand system explained to 
him many times, and had explained it in turn to about 50 other people, 
but he believed he was right in saying that they had 49 different opinions of 
what he had told them. He agreed that it was the best policy to tell the con- 
sumer what the charge was and also his discount, and let him pay the bill. 

Councillor KEM (Aberdeen) said that a man who is frightened of 
November should not be where he is. 

Mr. BRODIE (Liverpool): That does not apply to me; Iam an alderman. 

Councillor KEMP said that they had no aldermen in Scotland ; they 
believed in having men they could handle. He was in charge of the gas 
department as well as the electricity department, so that competition did 
not trouble him. It was wrong to curry favour with a particular class of 
consumer, to the disadvantage of others, by giving him a flat rate. He 
also thought that it was not feasible to differentiate between consumers 
on the question of their distance from the works, but it was necessary 
to differentiate between different classes of consumers, and this could 
best be done by the maximum-demand system. 

Mr. HAMILTON KILGOUR (Cheltenbam), who will send his full reply 
to the Proceedings, thought that some of those who objected to his saying 
that equity had nothing to do with it were even more inequitable in their 
methods now than he suggested ought to be the case. It was merely an 
accident that the works were put in a particular spot, and yet the con- 
sumer furthest away had to pay more than the consumer close to the 
worke. He thought he must have expressed himself very badly if he had 
given the impression that there was anything tortuous or difficult about 
what he suggested. He found what was the cost at which a certain class 
could be supplied, and if this sum was not received from them then a loss 
was being incurred. But the revenue must be made to yield a certain 
sum in addition, which was obtained by putting it upon one or other 
class, or dividing it between the other classes. Everyone did it now, 
although they did not express themselves in the same way. 


The next Paper was 
THE SUPPLY OF ELECTRICITY IN INDUSTRIAL 
AREAS FROM A MUNICIPAL POINT OF VIEW. 


BY COUNCILLOR WILLIAM HODGSON. 
(Deputy Chairman of the Salford Corporation Electricity Supply Committee.) 


Electric tramways and railways are recent illustrations of the 
practical applieation of electricity, but their advent is only of minor 
importance compared with the ** upheaving " throughout the world 
which the extensive varied commercial and industrial use of electric 
power is now forcing into prominence. Electricity is now generally 
acknowledged to be the most controllable and versatile form of 
energy yet discovered by man. The near future will demand a 
1 of cheap electric power to be available whenever and where- 
ever it is wanted, and whilst making no attempt at prophesying, the 
author is strongly of the opinion that the direet use of steam power 
will wane and become in a few years probably ав“ ancient " as water 
mills are now. 1t is this new and unforeseen condition of things, 
coupled with tho clearly demonstrated and increasing demand (and 
to which there seems no limit) of recent years for electricity for all 
purposes, which puts additional responsibility upon the committee 
entrusted with the carrying out of the electricity ** order ” of muni- 
cipalities. 

Mernbors of the committee are called upon to consider whether 
they—as representing for the time being the general body of rate- 
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payers, who find the capital and whose pockets are affected, and 
who are seriously concerned in both present and future prospects— 
should encourage and promote a further and increased application 
and development of electricity for ай industrial demands. They 
must also guard against what seems to be the tendency of the pre- 
sent time—viz., to unduly increase municipal liabilities, by taking 
care that any scheme or extension they recommend for adoption 
shall show some reasonable prospect of an adequate return for the 
outlay. The engineering, scientific and technical section of the 
undertaking must act in harmony and sympathy with, and to a large 
extent be controlled by, enforced commercial and financial con- 
siderations, these two latter being often by their supreme impor- 
tance placed in front of engineering achievements. 

The electrical world seems to have entered upon & new and 
vigorous phase, opening up new possibilities and imposing new or 
altered conditions, and it 1s incumbent upon those responsible to 
realise and grasp intelligently the new state of things, and to lay 
themselves out for coping with this new but pronounced demand, 
by either adding to their present stations or making provision for 
others on the most economic “ up-to-date " lines. These conditions 
being acknowledged, the committee having charge of this important 
branch of municipal work cannot assume a passive indifference and, 
Micawber-like, wait for “ something turning up.“ They must, per- 
force, also take seriously into their notice the fact that recent events 
are revealing the tendency of bringing into being large power com- 
panies in different parts of the country with practically unlimited 
capital, whose schemes involve the putting down of immense plant 
with the object of supplying current for all purposes cheaply in 
manufacturing and residential districts. These power companies, 
covering vast areas, are now in evidence, and have in some cases 
commenced operations, and they are offering prices for a combined 
lighting and power supply such as the inunicipalities have not even 
thought of ; for instance, in the neighbourhood of Manchester, con- 
tracts are being made by a power company at prices varying between 
4. and 2d. per unit. There are also other projected companies now 
seeking Parliamentary powers to supply in areas already covered by 
“ orders " granted to municipal authorities. 

It must be borne in mind that, in order to obtain consumers, the 
power companies have frequently to transmit their power several 
miles, involving heavy capital outlay on cables, and an appreciable 
maintenance charge. If the power companies can afford to supply 
at the low figure mentioned, in spite of the distance over which the 
power has to be transmitted, surely the municipalities, with the 
demand for energy at their very door, can do so even better. 

What, then, is the reason that municipalities have not yet been 
in a position to offer the low rates for power such as the power com- 
panies are now contracting at? The answer seems to be two- 
fold: (a) They have not realised the possibilities of power supply 
on а large scale, and are consequently not prepared for it. (b) They 
have hitherto hesitated to lay out the large sums of money required 
for adequately dealing with the problem. | 

With regard to the first reason, it is now evident that there is a 
demand for cheap electrical power, and that the demand can be 
met and consumers supplied at a reasonable profit from power 
stations designed on broad lines, but with strict regard to economy 
in both buildings and equipment. Such a station would probably 
be designed for high-voltage plant on account of the heavy powers 
to be dealt with, but it would work economically in conjunction 
with a low-tension station, such as is usually found in most indus- 
trial areas. It would probably be possible to shut down the power 
station altogether during certain hours of the night, the supply 
being maintained from the low-tension station. | 

In the next place, with regard to the financial problem involved 
in a general power supply: The municipalities, having been given 
a monopoly of the public supply of electricity within their area, are 
bound to undertake the supply of power on a sufficiently liberal 
scale to ensure the town manufacturers—often large ratepayers and 
employers of labour the same facilities as will shortly be available 
in the country, and should they fail in their duty in this respect, 
they must not be surprised if the legislature curtails the present 
monopoly and grants to power companies the rights to supply power 
to users in municipal areas. Large towns, probably towns of 100,000 
inhabitants and upwards, can undoubtedly deal with the problem 
themselves in a highly economical manner, but it is quite possible 
that small towns may find it advisable to take power in bulk froma 
power company ; but local conditions may largely ente" into the 
question, and must be carefully considered in each case. 

It must not be overlooked, and may at once be conc. ded, that 
ratepayers requiring power have also rights and privileges which 
must be recognised and ought not to be set aside, and municipalities 
should learn that it is inexpedient to stand between such ratepayers 
and a cheap supply of electricity for power purposes, which would 
probably mean the increased development of the district. This fact 
ought to induce them to adopt a sound progressive policy, or give 
facilities to a power company to provide what they are either un- 
willing or unable to furnish—i.e., electrical power at the lowest rates. 

Municipalities have many advantages over companies. They have 
compact areas, goodwill, financial strength and the necessary Parlia- 
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mentary powers; all that is required is for them to meet the exigen- 
cies of the situation and cater for the demand which has undoubtedly 
arisen; failing the adoption of this course, it is their duty to assist 
&nd not prevent others, who are prepared to do so, from carrying 
out the work. With plant rapidly approaching its full capacity, 
electricity committees are now, therefore, faced with the question, 
and must answer it: Is new additional plant to be put down by 
them with a view to affording manufacturers a cheap supply of 
electrical power with a probable small margin of profit to the cor- 
poration, or is the alternative to be adopted—viz., to maintain the 

resent comparatively high price of current, with its tendency to 
eu large consumers, and so render further extensions unne- 
cessary, or, in ot her words, contribute to their own extinction ! The 
author has no doubt that the right decision of the committee would 
be to answer the question in the affirmative and determine upon a 
progressive policy. 

The trend of financial, expert and progressive opinion is to make 
or produce electricity so cheap that no one will be able to do with- 
out it. This may бе a high and laudable ambition, but if that 
aspiration can only be realised we cannot tell what advantages it 
may bring to both industrial and residential areas. It is more than 
an aspiration, it is a probability, and its accomplishment would 
mean the providing of cheap power for trains as well as trams; it 
would operate docks and canals, it would dispense with the unsightly 
tall factory and works chimneys for ever belching forth dense black 
smoke, it would shut down the thousands of chimneys of dwelling 
houses through which the air-polluting domestic fires emit their 
poisonous atmosphere, and which are so largely resposible for the 
fogs experienced in our large cities and towns; in their place we 
should have cheap light, power and heat, besides other apparent 
advantages, the description of which is outside the scope of this 
Paper. 


Alderman PEARSON (Bristol) opened the discussion. He exprossed 
himself in general agreement with the author. He had no fear, how- 
ever, of increasing PA n indebtedness in legitimate directions. 
They must be ready at times to meet any demand for electrical 
energy, and having been created monopolists should not shirk the 
responsibilities of monopolists. In Bristol this had always been their 
attitude. Only in this way would they keep out the power companies. 
Bristol was the first town in the United Kingdom in which a power 
company was allowed to come in under certain conditions, but they 
would never be allowed to come in if human means could prevent it. 
Bristol’s answer to the Parliamentary Committee which sanctioned the 
Somerset Power Bill was to vote £125,000 for additional machinery for 
power purposes. He di with the view of the author that the power 
companies had unlimited capital. In Bristol they had a power com- 
pany without any capital whatever. Everybody had a great difficult) 
in getting money for any purpose; for local authorities these were 
not the 24 or 3 per cent. days of years gone by. But if the local 
authority had to pay 3} per cent. a company could not raise any 
money at all. It was an instructive return of the doings of the power 
companies that was made to Lord Camperdown's Committee on the 
London power bills, for it showed that out of 23 concerns only six were in 
operation, and he believed that only three were in active operation to any 
considerable extent. That would not last for ever, but at tbe same time 
he thought that the majority of power companies would exist upon the 
statute book only. The scattered nature of the areas was all against them 
in spite of the advantages of their generating stations being situated at the 
mouth of a coal mine. A man would go where he could get the cheapest 
power, and they were trying to induce the manufacturer to come to Bristol, 
although they had no intention of making presents in order to secure him. 

Ald. IVEY (West Ham) did not agree that holders of provisional orders 
had a monopoly. Anybody else could supply, or a private company witb- 
out statutory powers could supply without asking anyone's permission. 
(Cries of No.“) He could quote a case. They had only to go to Finchley, 
in the North of London, where a company had not statutory powers, and 
had been supplying for a number of years, A test case was taken to the 
law courts on the question of running an overhead main across a public 
highway, and the company won and proved its right to take a bare wire 
across the road in spite of the sal ырыл of the local authority. He main- 
tained that there was no monopoly in the granting of a provisional order. 
It was for the municipalities to extend their works in order to maintain 
undisputed possession of their district and prevent power companies 
applying for powers, They should take their duties more seriously, and 
be ready to give a supply, and he would like to ask why this had not 
been done years ago. He did not consider that a municipal elec- 
tricity works could call itself a commercial undertaking until it could pay 
its way, and he thought he knew the reason why so many municipal 
electricity works were not remunerative. The stations had been put in 
the wrong place, they had no condensing water, and they were far away 
from a coal supply. 

Alderman BU ZZEY (Poplar) also joined in the discussion, and in the 
course of bis remarks said that in the case of a particular power bill 
shortly to come before the House of Commons he had heard it stated 
that if they could only sell that bill at a certain price the promoters 
would be glad to get out of it. Не also supported Alderman Ive's 
remarks as to catering for all classes of consumers, so as to keep out the 
power companies. The fact that the local authorities had not been able 
$o do this was one of the strong points in the case for the Administrative 
County of London Power Bill. 

Alderman BRUCE (Sunderland) related what had been the position of 
Sunderland with regard to a power company. They had refused to 


entertain the proposition to take power in bulk from & power company 
and had spent £75,000 on extensions of plant themselves so as to supply 
electricity on a large scale for power purposes. One engineering works in 
Sunderland also had works on the Tyne where they were being supplied 
by a power company, and they therefore knew the lowest price at which 
they could get their energy. For this firm’s works in Sunderland the 
Corporation quoted the price of 14d. per unit (a voice: “ Terribly dear ’’) 
and the firm willingly entered into в contract for five years. 

Judge McPHERSON (Edinburgh) thought that Alderman Ivey was 
not right in giving Finchley as a case for universal application, although 
there were many cases like Finchley. There was а tendency in Parlia- 
mentary circles to encourage company trading in the matter of the supply 
of power, and he hoped they would keep pace with the times to prevent 
ge doe by power companies. | 

: E H. „55 (Bristol) remarked that in Bristol no w, 
and for а very considerable time past, they had been supplying at ! 3d., 
and he believed sincerely that ihis was profitable. жык. 

Mr. A. Н. SHAW (Шога) pointed out that on the Tyne the power com- 
pany was not only supplying at very low rates, but also provided the 
motors, &., which were installed in place of the steam engines. He 
thought that local authorities did not possess this power. 

Mr. J. Е. C. SNELL (Sunderland) referring to the price of 13d. quoted 
by Ald. Bruce, which had been called too high, said that he had had 
exceptional opportunities of studying the actual costs of the private in- 
stallations in Sunderland, and in one caseit was 1!d. per unit and in 
another 1:084. These were bona fide figures, and it the people them 
selves could not supply at less than 144. per unit, he thought the munici- 
pality was in the position —and should avail itself of it —of being able to 
secure the most favourable terms. With regard to the Tyneside Power 
Co., he knew for a fact that they were supplying motors; but with regard 
to the charge of 4d. per unit mentioned by the author, this was rather 

ious. Very often they charged this for current; but the charge for 

e hire of the motors was so abnormally heavy that what they lost on the 
energy they gained on the motor. 

Councillor HODGSON then briefly replied. 


After the meeting the Association was entertained at lunch in 
the City Chambers by the Lord Provost, the convener and mem- 
bers of the Electricity committee of the Glasgow Corporation. 


The LORD PROVOST, in proposing the toast of “ ТЬе Ino >rporated 
Municipal Electrical Association," referred to the necessity of m air tain 
ing, in addition to the sinking fund, sufficient depreciation and reserve 
funds in connection with municipal electrical undertakings. Ifan under. 
taking neglected this, it was at the peril of its reputation as a 
municipal enterprise. 

Mr. NEWINGTON, the President of the Association, replied, and Sir 
JOHN TURNEY (Nottingham) proposed tbe toast of ** The Lord Provost 
and Corporation of the City of Glasgow," which was responded to with 
enthusiasm. 


Visits were then paid to the municipal lighting and tram- 
way stations and to the works of the Clyde Valley Electric 
Power Co. at Yoker. The last works were fully described in 
our issue of last week. 


The tramway station contains four 2,500-kw. 6,500-volt three-phase 
sets driven by vertical engines. The dynamos are made by the General 
Electric Co. (U. S. A.), two of the engines being supplied by Messrs. Mus- 
grave & Co. and two by the Allis Co. In addition there are two smaller 
D.C. sets, rated at 500 kw. each, the dynamos being by the same makers 
and the engines by Messrs, D. Stewart & Co. These latter supply directly 
into the tramway network, whilst the high-tension plant supplies rotary 
converter sub-stations. The engine room is divided into two main bays, 
one for the main generating plant and exciter sets and the other at a 
lower level for the auxiliary plant, which is all electrically driven. A 
recent addition to the station is a new switchboard, on the remote control 
principle, chiefly of Westinghouse manufacture, with some instruments 

y Messrs. Elliott Bros. 

The tramway and lighting stations are independent, except that some 
of the reserve power in the tramwa wer house is used for supplying 
the Electric Lighting committee in bulk. 

There are three generating stations for lighting and general power 
distribution, the two largest of which generate current all the year round, 
the smaller only for about two months during the winter. 'The largest 
station is situated on the north side of the Clyde, on the banks of the 
Forth and Clyde Cana! at Edington-s:reet, Port Dundas. The station is 
designed to hold 80,000 н.р, of plant, but the present plant in it amounts 
to 12,100 н.р. Two turbines of 4,000 H.. each are now being installed, so 
that the total horse-power will be over 20,000 within a month or two. 

The boilers are of the B. & W. type, with superheaters and chain- 
grate stokers. The latest boilers, which are of the largest size yet con- 
structed, were recently described in our columns. 

The pressure of supply at consumers’ terminals is 250 and 500 volts, 
and the older machines generate directly that pressure, but the turbo- 
alternators, which are being installed, will supply current at 6,500 
volts and a frequency of 25 ~ рег second to sub-stations, The turbines аге 
being made by Messrs. Willans & Robinson, and are to be coupled to 
alternators made by Messrs. Dick, Kerr & Co. The new high-tension 
switchboard is supplied by Messrs. Witting, Eborall & Co. 

The second station, at St. Andrew’s Cross, is designed to contain 
15,000 н.р. of which 5,800 н.р. is now in operation. 

The most recent addition to the plant in this station is a Siemens con- 
tinuous-current dynamo driven by a Willans & Robinson steam turbine. 
The speed of this generator is to be 1,500 revs. per min. There is also an 
engine by Alley & M‘Lellan, of Glasgow, coupled to two multipolar 250 
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and 500-volt dynamos by the British Electric Plant Co. of Alloa. The 
steam pipes in both stations are of mild steel and are covered with asbestos 
non-conducting composition made by the Cape Asbestos Co., or by mag. 
nesian sectional covering, supplied by Reid M'Farlane & Co. of Glasgow. 
The third generating station is a small one containing а 1,080 H. p. 
Willans-Peebles set. ae | | 
The sub-stations, containing plant made by the British Westinghouse 
Co. and the Electrical Co. (Ltd.), are at Waterloo-street and French- 
street, Bridgeton. These receive current at 6,500 volts and supply it at 
250 voits on the distributors. A new sub-station is being erected in 
Stirling-road, in an industrial quarter in the centre of the city. 


(Continued on page 431.) 


ANNUAL REPORT OF THE ELECTRICAL INSPECTOR 
OF FACTORIES AND WORKSHOPS. 


We give herewith an abstract of the report for the year 1904 
of Mr. G. Scott Ram, electrical inspector of factories :— 


In my last year’s report I commented upon the activity and growth of 
the electrical industry generally and particularly the increasing use of elec- 
tricity for purposes of motive power in factories, and I gave an estimate 
of the amount of this latter, where the power is taken from the mains of 
electricity supply undertakings, as over 100,000 n.r. This estimate, which 
was based on the figures then available from published returns of 200 out 
of a total of 560 undertakings, is now proved to have been fully justified. 
The returns referred to are published annually by The Electrician news- 
paper, and may be relied upon as accurate, the information being obtained 
directly from the engineers of the various undertakings. The return just 
published, giving figures up to January of tbis year, is much more com- 
plete than any previous one, and gives the figures concerning motive 
power for some 340 electrical supplies as against only 200 last year. 
These 340 undertakings have 148,000 н.р. of motors connected to their 
mains. Thie, however, still leaves 40 or 50 undertakings concerning which 
the information i: withheld. Allowing the same average for these, the 
total of motors connected to the mains of all the supply undertakings will 
be about 170,000 H.P. Comparing the present figures of the 200 under- 
takinga, which furnished returns a year ago, with their corresponding figures 
of last year, the rate of increase for the year works out at 57 per cent., showing 
that my estimate of 100,000 н.р. for a year ago was very close. These 
figures do not, of course, include motive power for traction purposes or the 
“ bulk " supply of power distribution companies Probably 90 per cent. of 
the whole may be considered as supplied to premises which are factories. 
An addition of between 60,000 and 70,000 HP., probably represented 
by 15,000 motors of various sizes, in one year is sufficient indication 
of the increasing popularity amongst occupiers of factories of this method 
of obtaining power, but it by no means represents the total increase, 
as it does not take into account those factories where the supply of elec- 
tricity is generated on the premises, Naturally this large increase in the 
number of motors connected to the mains of the supply undertakings is re- 
tected in the generating stations, which are constantly being enlarged. 
During my visits I have observed it to be the rule, rather than theexception, 
to find extensions of the plant in progress. During the year a number of 
new electrical supply stations have also been put iato operation. 

A return of all sub-stations throughout the country has been obtained 
during the past year from the various electricity supply authorities. Sub- 
stations may include large buildings in which persons are constantly em- 
ployed, down to small chambers which are only occasionally visited. In 
obtaining a return it was, therefore, desirable to attempt some classifica- 
tion, and the most useful line of distinction in respect of the application of 
the Factory Act appeared to be that in regard to employment of peraons in 
the sub-stations. All sub-stations are “factories " under the Act, but it is 
evident that the provisions of the Act apply in a greater measure to those 
stations where persons are constantly employed than to the smaller chambers 
which are visited only at intervals, and in many of which there is not even 
vacant space on the wa'ls sufficient to accommodate the usual Abstract of 
the Act. Particulars were therefore asked for, on a special form, under 
three classes, as follows: Class A.—Sub-stations in which there is regular 
attendance (say more than 40 hours рег week). Cla:s B.—Sub-stations in 
which there is partial attendance (say 10 to 40 hours per week). Class C.— 
Sub-stations which аге visited periodically for purposes of inspection, &c., 
only. In class A there ато 104 above and 5 below ground ; in class B, 50 
above and 41 helow ; and in class C, 420 above and 1,105 below. 

Further particulars of interest are the following :— 


Number of sub-stations. 


Having moving 


machinery (i. e., Having extra-high Of over 100-k w. 


pressures (d. c., over 


motor - generators or i] capacity. 
Irotary transformers). $,000 volts). Р 
Class А 90 78 | 14a 
Class В ......... 34 | b 56 
Class . 21 37 | 273 


It is satisfactory to note that the assumed relative importance of the 
three classes based upon the period of employment coincides with the im- 
portance as indicated by the proportion of each class having moving 
machinery, using extra-bigh pressure, and being of over 100 kw. capacity. 
The importance of Class A sub-stations, from the electricity supply point 
of view, is further shown by the following additional particulars as to their 
capacity for transforming or converting the current for distribution, thus 
proving my previous statement that they are of greater capacity than many 
generating stations. 


Capacity of Class A sub-stations in kilowatts. 


100 to | 500 to 1,000 0.2, O00 (05,000 to|4.000 to Above 
500. 1,000 | 2,000. | 3,000. 4,000. 5,000. 5,000. 


— — — | — 


— — 


No. cf sub- stations 


21 7 7 2 | 5 


-———— 
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Sub-stationa in which moving macbinery is used under Class C, without 
attendance, are all in connection with high-pressure continuous-current 
systeme, the machinery consisting of converters which are started and 
stopped and otherwise controlled entirely from the main switchboard at 
the generating station. 


I—AccipENTS AT ELECTRICAL STATIONS OF ELECTRICITY SUPPLY CoN- 
PANIES OR LOCAL AUTHORITIES DURING 1904. 


31 


(a) Non- electrical Accidents. Non--fatal. Fatal. 
At engines, pumps, & UUUUU!U! i 10 == 
At boilers and steam planSnW ie . 10 — 1 
At coal handling planten g UEILᷣBB . 4 * 1 
CCCCCCCCCCVVVVVVVTVCTVCCCCCCCCCCCCCCC N 36 — 4 
Struck by falling bodies 3 3 S sss 16 — 
Asphyxiated by ga/ , . 2 5 e. — 
Miscellaneous . „ e 55—154... — 6 
(b) Electrical. Accidents. Non-fatal. Fatal. 
At switchboards, when engaged in ordinary routine 
work. Mostly due to faulty design of apparatus ... 9 „— 
Cleaning, repairing, &c., at live" switchboards ...... 8 . 1 
Cleaning, repairing or other handling of switchboards 
supposed to have been made dead ” :— 
(a) Skilled persons ........................ T ‚. 2 . 1 
(0) Unskilled person een — «E 
Adjusting dynamo ЫЬгизһев.................................- 4 a= 
Miscellaneous exi 8 e 88 10—55 ... — 3 


Of the non-fatal accidents, which admit of classification, falls are, as last 
year, the most numerous. Many were due to the want of proper fencing 
in dangerous places, such as along the edge of boiler flues, economisers, 
coal bunkers, &c., and to the use of temporary ladders and gangways of 
planks in places where permanent and properly railed and fixed ladders 
and gangways should be installed. Boiler houses are frequently very dan- 
gerous in this respect, and owing to bad lighting the risk is often increased. 
The accidents at engines do not admit of classification. Of those at 
boilers, &c., five were due to absence of protection of the gearing of 
mechanical stokers. The fatal one was due to the failure of & cast-iron 
steam stop valve. Of the gas accidents, three occurred in gas-driven elec- 
trical stations by the escape of gas from the producing apparatus, causing 
poisoning and insensibility. The other two occurred in an underground 
sub-station, and were due to the escape of coal gas from a fractured gas 
main at some distance from the chamber. That there had not been an 
explosion in this sub-station some hours previously was probably due to 
the fact that there was too much gas, as some children had actually set 
alight to the gas issuing from the ventilator without producing that result. 

The number of seported electrical accidents in the stations of supply 
undertakings, 39, does not seem great, but they are nearly all of a severe 
nature, and there were three fatalities as against none in 1905. Those 
occurring during ordinary routine work were mostly due to arcing of 
switches and fuses. One or two were primarily due to a mistake on the 
part of the switchman. In five cases severe burns were caused by the 
ignited oil from oil switches or fuses which had failed to extinguish the 
are, The result of such failure when there is a large power behind 
appears to be to instantaneously vaporise and ignite the oil, the burning 
vapour being thrown out in a flash or explosion which will cause the 
most severe injuries to anyone who may be within range. Working on 
live switchboards is always attended with risk, even though, as in sone 
of the cases reported, precautions appear to have been taken. Thus in 
one case, before drilling a hole in a 'bus bar, the adjacent conductors 
were covered with a rubber sheet, which, however, was cut through by 
the tool accidentally slipping, thereby causing a short-circuit. In two 
other cases shock was guarded against by the provision of arubber mat and 
the wearing of rubber gauntlete. This, however, did not prevent the 
accidental slipping of a pair of pliera in one case and a spanner in the 
other, with the consequent short-circuits. The fatal accident occurred 
in the cleaning of a low-pressure alternating-current switchboard, the 
pressure not exceeding volts. The accidents at switchboards “ sup- 
posed to have been made dead” were few but s:rious, two being 
fatal. One which occurred to a skilled person has not been satisfac- 
torily explained. Several theories have been advanced to account for 
it, one being that the electrical charge left in the cable after switching 
off the generators was the cause. Subsequent experiments, however, failed 
to support this theory. Probably the true explanation is of a much more 
commonplace order, but the ditticultiea in the way of definitely elucidating 
the mystery by experiment appear to be insuperable. In any case the 
victim of the accident may be considered to have brought it upon himself 
as a consequence of removing certain fuses with his hands instead of with 
insulating tongs, which were provided, and which the instructions definitely 
required to be used, whether the mains were alive or not. He doubtless 
used his own discretion in not using the tongs, imagining that it would be 
perfectly safe. Being switchboard attendant he must have had a certain 
amount of electrical knowledge and experience. If he had had less know- 
ledge he would probably not have taken the risk, and, on the other hand, 
if he had had more—he was only 22—he would probably have taken care to 
be on the safe side, even if there had been no instructions. . 

In the other accident, a boy of 16 was killed when cleaning an extra-high- 
pressure switchboard in a class A sub-station. The accident raises the 
question of the desirability of employing boys in such places at all. No 
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doubt it would be considered a hardship if the supply authorities were 
compelled to рү only skilled persone in such stations, but there would 
probably be lees risk in the employment of adult unskilled labour than 
boys, as a man would be more likely strictly to observe the rules of the 
station and the instructions of his superiors. The argument put forward 
in favour of employing boys ie that they are being trained to take up more 
responsible positions later ou. 

The responsibility resting upon the superintendent must always be a 
heavy one, and previoue accidents prove that a mistake leading to disastrous 
consequences is easily made. Where practicable a second person with know- 
ledge of the switch gear and working of the station, should be employed 
to check the position of the switches, fuses, &c., before the order is given 
for work upon the board to proceed. In some . stations this idea 
is carried still further. Ia order to prevent mistakes, the leading switch- 
board attendant is not allowed to proceed with any switching operation 
until another member of the staff has checked his pro movement, and 
seen that he has hold of the correct switch. Among the miscellaneous 
accidents, one serious one was due to the abeence of protection of the atator 
coils of an extra-high-preesure motor, 

The similar accidents at private (i.e, not for public supply) electrical 
generating stations are as follows :— 

]I.—AccipgwTs AT PRIVATE ELECTRICAL GENERATING STATIONS, 
(a) Non- Electrical. 


Non.fatal. Fatal. 
At dynamos ............ 0 LS DAE E 2 — 
At engines Г Cocco esso *** 7 = 
At boilers and steam plan . 2 — 
Felle ЖОН coss c УУ 10 — 
Struck by falling bodies .............................. 7 — 
Miscellaneous . 12— 40 — 
(b) Electrical. 
Cleaning, repairing, &c., at live switchboards. 4 wo 
Miscellaneous . woes tants 5-9 .. — 
]II.— REPORTED ELECTRICAL ACCIDENTS IN FACTORIES, ERGINEERING 
Works, &c. Non-fatal. Fatal, 
1 Arcing of switches e 8 15 — 
2 Arcing of fuses, when replacing fuse wires. 7 .. = 
3 Unprotected conductors, switches, terminale, ſusen, Kc. 9 e — 
4 Faulty apparatus (other than switches) .. 13 s | 
5 Carelesaneas or ignoranceö mw . ã⁊ 18 wo 
6 Flashing at motor brushes when adjusting. j — 
7 Electric travelling cranes 
(a) Unprotected electrical apparatus iu driving cage.. 4 n 
(L) Faulty apparat nnnm 1 eo 
00 Careless nei . еә 3 io = 
8 Miecellaneous accidents in testing electrical appa- 
ratus in course of manufacture........ ОРИ 13 Ag. ui 
9 Miscellaneous Mm 1—87... 1—3 


Unprotected conductors and apparatus (3) are unfortunately very com- 
mon, and the only possible apology ie cheapness. Whilst small smitches 
and fuses for electric lighting are almost invariably provided with covers, 
the larger variety required for motors are often uuprotected. I bave 
found hundreds of unprotected switches and fuses in factories frequently 
in very dangerous places, that is within easy reach, 4 ft. or 5ft. from the 
Hoor, in places where persons are working or have constantly to pass, and 
often where the floor consists of iron plates or grids, thus making the 
mere touching of one pole almost certain to produce a dangerous shock. 
Faulty apparatus (other than switches) (4), often results from neglect of 
proper testing and examination. The fatal accident under this heading 
was due to a leak at à pendant metal fitting. The fitting consisted of a 
piece of iron tube about 12 in. long, with lamp holder and metal shade, 
suspended by the insulated conductors which were attached to insulators. 
The current was alternating, and the pressure 250 volts only. The fitting 
was out of doors, and it was raining. A man took hold of it and was 
killed. The leak was probably in the lamp holder. Had the fitting been 
connected to earth the accident could not have happened. Two other 
cases of shock due to leakage at flexible pendant fittings occurred. In 
one case the man was rendered insensible by təkiog hold of the fitting. 
In the otber case the fitting had charged up the starting gear of a 
lathe, and the man taking hold of the latter was unable to leave go 
until pulled away by others. Both of these were again by alternating 
current. Three accidents causing severe burns to the face were due 
to the blowing of motor fuses when switching on motors, I have in- 
cluded these under the heading of “faulty apparatus," as the design or 
arrangement is faulty. А fuse should be so desigaed or protected that it 
should blow without danger to anyone under ordinary conditions of work- 
ing. Carelessness or ignorance (5) accounted for a number of accidents, 
These were mostly by short-circuita causing burns, and due to working on 
“live” conductors or awitchboards. Accidents due to arcing when adjust- 
ing motor brushes (6) are very few when the number of motors in use is 
considered. Electric travelling cranes (7) I dealt with somewhat fully in 
my last year’s report. I pointed out the necessity for proper protection of 
apparatus in the crane cage and for the earthing of all metal covers and the 
Crane itself. Accidents in testing departments of electrical manufacturers 
are due to various causes, mostly ehort-circuite causing burns. As skilled 

na are necessarily in charge of the operations, it may be assumed that 
in general adequate precautions are taken. On the other hand, there is 
sometimes evidence of the “ familiarity which breeds contempt ” of danger. 
The fatal accident occurred during the testing of a generator at 500 volts ; 
the victim, it is supposed, slipped and came in contact with the brushes. 
The fatality under the heading “ miscellaneous" was due indirectly only 
to electric shock. A man was trimming an arc lamp from a ladder about 
12 ft. from the ground, and is supposed to have received a shock which 
caused him to fall and fracture his skull, 


During the year there have been no extensive switchboard fires, although 
some of minor importance occurred. Electrical fires sometimes appear to 
attain serious proportions almost instantaneously, but there are no doubt 
plenty of cases where they proceed gradually from small beginniogs under 
conditions where tbe inflammability or otherwise of the insulation of the 
cables might readily make all the difference between disaster or a trifling 
breakdown. There are still many switchboards at important eupply stations 
where the arrangement, or rather want of arrangement, of the cables at 
and in the neighbourhood of the switchboard appear to court disaster. 
Serious accidents have occurred to switchboard attendants from the 
arcing of ewitches and fuses of both air-break and oil-break types, proving 
that where large powers or very high pressures are used there should be 
at least a substantial screen between the apparatus and the attendant. 
The necessity for this has been recognised, more particularly by foreign 
engineers, for some time, and many high-pressure switchboards are now 
in use in this country, having the switch and fuse gear behind substan- 
tial screens, generally of marble or slate, the switches being worked by 
rods or levers from the front. A further development, giving still greater 
security, comes from America, and has already been adopted by some of the 
largest stations in this country. The main oil-break switches, which also 
act as automatic circuit-breakers and obviate the necessity of fuees, are 
enclosed in brick or other substantial fireproof cells located in any suit- 
able place in the generating atation or in a separate building, but at a 
distance from the point whence they are controlled. They are worked 
by electric motors or solenoids which are actuated from an operating or 
control board, which can be situate in the most convenient ition 
in the engine room. Low- pressure continuous current is used for the 
local-operating circuits. On some control boards I have noticed that 
the switches are extremely small. I think that this is à mistake. It 
seems absurd that switches with handles only large enough to admit of 
being held by two fingers should be used to control, h the main 
switches, circuits of hundreds of horee-power. The control switches should 
be of solid construction with handles enough to bs properly grasped 
by the hand. Similar oil-break switches in brick cells are also being used 
in important sub-stations with a distant control by hand-worked levers and 
connecting rods. There can be no doubt that so far as safety to the switch- 
board attendants is concerned, distant control is the best method of operat- 
ing & ewitchboard, or, rather, switch gear. The risk ia cleaning or working 
at any portion of the high-pressure apparatus “supposed to be dead” 
w ll always remain, but this is largely a matter of system and super 
vision in working, and in any case ought not to be any greater; the 
separation of cabies, &c., referred to above should rather render mistakes 
less probable, 

Continuous-current medium-pressure switchboards, 500 to 600 volts, 
such as are generally found in stations giving a supply for both lighting 
and traction, are sometimes arranged to offer quite unnecessary risks. 
Thus positive and negative 'bus bars at the back of the board, consistin 
of bare copper strips fixed side by side, at about 4 ft. from the ground aad 
only бір. apart, are to be found in modern stations. Such an arrange- 
ment seems to court disaster by short-circuit. Work has at times to be 
undertaken behind the boards, and, although precautions may be taken by 
covering up with rubber mats a few feet of the bars, where the work is to 
be undertaken, experience shows that accidents occur in spite of such pre- 
cautions. А slate partition between the bars, or specia!lg-made porcelain 
protectora to reat on each bar, covering the sides and top, or other simple 
means cogld generally be adopted to prevent such risk, but frequently no 
p ecautions are taken. A disposition on the part of an vs and to regard 
tome perticular recommendation as a fad can generally met with & 
concret: exampls of a serious accident under conditions similar to those 
under discussion. During the year I have inspected a number of elect ‘ical 
installations, mostly for power, in factories, &c. The dangers met with, are 
due principally to unprotected conductors and apparatus, badly designed 
accessories, and careless workmanship. Not unfrequently they are 
primarily traceable to the cutting of prices by the firms tendering for the 
work. Where it is known that there is likely to be keen competition 
for a job, unless there is & very strict specification to be complied with — 
and frequently there is none at all—the first thing to be sacrificed ia the 
process of price cutting are those which form the safeguards. Switches 
and fuses will be supplied without covera, slip.joint tubing put in 
instead of screwed, &c, &c, and inferior material will be used 
all round. I have drawn at‘ention to numerous dangers in such 
installations, and although there are at present no regulations under 
the Factory Act directly dealing with these matters I have been able to 
accomplish a good deal. The number of unprotected and dangerous 
switches, for instance, which I have caused to be protected will run into 
many hundreds. In a recent case a workman had recovered substantial 
damages (£850) for injuries received, in a suit which he brought against 
his employers on the ground of negligence. I had previously visited the 
works in question and had drawn the firm's attention amongst other things 
to a number of dangerous switches. The firm had subsequently provided 


covers for many of these, but not for all of them, and the workman was 


injured by coming into contact with one of those which had not been 
attended to. The fact that I had drawn the firm’s attention to the danger 
was elicited at tbe trial, and admitted by the defendants, and doubtless 
formed an important factor in the establishment of negligence upon which 
the verdict was based.* 


The Draft Regulations for the use of electricity in factories 
and other places under the Factory and Workshop Act, 1901 
(The Electrician, Vol. LIV., p. 18), are embodied in an appendix 
to Mr. Ram's report. 

* The verdict and judgement have since been upheld by the Court 
cf Appeal ` | 
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MR. NEWINGTON'S PRESIDENTIAL ADDRESS. 


Mr. FRANK A. NEWINGTON'S Presidential Address to the 
Incorporated Municipal Electrical Association was retrospec- 
tive, but retrospective in a different sense to that usually applied 
to speeches of this nature. It was not a review of the past 
year's events, nor was it a summary of the progress made during 
the preceding decade or century. Mr. NEWINGTON took up, 
one by one, the points of general policy which were questions 
d'actualité at the first convention of the Association nine years 
ago, and reconsidered them in the view of the development of 
Municipal Electrical Engineering in the interim. Strange to 
say, not only are the questions the same, tut the mode of 
answering them is not very different. In some cases they still 
present the same aspect, while in other cases we venture to 
suggest that Mr. NEWINGTON has not taken account quite 
sufficiently of the trend of ideas during the last few years. 

The repayment of loans was the first subject touched upon, 
and it was pointed out that, as was the case in 1896, there is 
still no standard rate of repayment. A certain amount of 
standardisation in this respect was certainly desirable in the 
early days of the municipal electric supply industry, but with 
the large number and variety of municipal supply systems, 
such standardisation is becoming more and more difficult, and 
we do not blame the Local Government Board for exercising 
to the full its discretionary power in the matter. The subject 
is down for discussion at the Business Meeting to-day. We do 
not doubt that some of the leaders in municipal circles, who 
are in the position of being able to take a broad view of the 
situation, will share our opinions in this respect; they will 
realise that the same rules which apply to a large and flourishing 
undertaking with up-to-date plant do not apply to those which 
are only able to show a good balance-sheet by neglecting to 
take sufficient account of the antiquation of their machinery. 
The question of the proper allocation of profits is bound up in 
this, and here Mr. NEWINGTON wisely admonishes municipal 
committees and their advisers to bear in mind the numerous 
causes which may depreciate their assets at a far greater rate 
than that at which the capital expenditure is wiped out by the 
sinking fund. 

The attitude of the supply station engineer towards the 
wiring contractor is the next question considered, and it 
appears that the Council of the Association are proposing 
to go back to the suggestion made by Мг. T. P. Wims- 
HURST nine years ago, and to ask the Board of Trade to 
sanction the enforcement of wiring regulations by the elec- 
tricity undertaker. In our opinion this would be a retrc- 
grade step. By this time the trade of electric wiring should 
be old enough to stand independently, and the electricity 
supply industry should be strong enough to resist the infliction 
of injury by such indirect causes as occasional bad examples of 
house wiring. Neither needs any longer the same motherly 
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care that it did in the early days of itsinfancy. The use of elec- 
tric light is so universal that the consumer knows it to be at his 
own risk that he accepts cheap work or employs firms of inferior 
reputation, and a badly-wired house acts simply as a nega- 
tive advertisement to the firm that has done the wiring, and not 
to the electric light industry generally. We do not wish to imply 
that no supervision of any sort is necessary, but we contend that, 
except in the case of small electricity supply undertakings, tho 
supply undertaker's engineer need take no active part in the 
enforcement of detail regulations or the supervision of wiring 
work. Let him by all means issue advice to the consumer, 
notifying him that the work should be done in accordance with 
the wiring rules of the Institution of Electrical Engineers, and 
let him test each installation, as he does now, in order to make 
sure that its connection to the supply mains will not atfect the 
supply network injuriously. But he should leave other detail 
to the consumer and his wiring contractor, to the Fire Office 
inspectors, and to the large section of consulting electrical 
engineers which exists for the main purpose of maintaining 
house wiring at its highest standard. It would be almost as 
unreasonable for the manager of an ironworks to supervise the 
fitting and erecting shops of his customers in order that this 
metal should not fall into disrepute, as for the manager of an 
electricity supply works to insist on supervising the clectric 
wiring work in his district. It is hardly necessary to remind 
the central station manager that the wiring contractors are 
his best friends and canvassers. We think, however, that 
the Association will not receive much encouragement from the 
Board of Trade in its appeal for the official sanction of wiring 
rules. The duty of the Board under the Electric Lighting Acts 
is to issue regulations to ensure a proper and efficient supply 
and the safety of the public ; but it hardly comes within the 
scope of the Board's duties to protect the consumer against 
himself or against the contractor he may employ in the ordinary 
way of trado. 

The last point touched upon in Mr. NkwiNGTON's address 
was that of motor load, and this was also dealt with at some 
length in Mr. SINCLAIR’s Paper and in the discussion which 
followed. Some remarks on this question will be found in our 
editorial notes. The address had one good feature above all. 
Although a Presidential Address is not an ordinary Paper read 
for the sake of discussion, it may, nevertheless, help consider- 
ably towards the succeeding debates by suggesting more or 
less the lines upon which these discussions might follow with 
advantage. The whole tone of a meeting may frequently be 
set by the address with which it is opened, and in this respect 
Mr. NEWINGTON has certainly done his duty. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Positive Leak from Hot Platinum.—O. W. Richardson has 
determined the rate of leak of a positive charge from a plati- 
num wire at various pressures of the surrounding gas. Fora 
mean potential of 3:5 volts, the results at pressures below 
lmm. show a lincar relation between the current and the 
pressure. Thus the leak consists of two parts, one of which is 
proportional to, and the other independent of, the pressure. 
Similar results were obtained with a potential of + 80 volts on 
the filament. The part of the leak which is independent of the 
pressure was found to be nearly independent of the potential 
over a range from 40 to 200 volta. 


[O. W. Ricuanpsow, Proceedings of the Cambridge Philosophical Society, 
May 24, 1905.) 


_ Protection against Röntgen Ruys—J. Bergonié describes a 
simple method of protecting operators against the cumulative 


effects of X-rays. It consists in placing the plane of the anti- 
cathode within a foot or two of the floor. The operating room 
is thus divided int» two spaces, the upper onc being entirely 
free from Róntgen rays, while the lower one contains only the 
patient and, at most, the knees of the operators. This arrange- 
ment makes all the spectacles, gloves, and protective aprons 
hitherto used superfluous. It is also unnecessary to surround 
the ray tube with an impervious cover, which has the disadvan- 
tage of altering the е field. Тһе Bordeaux hospital 
operatora have used this arrangement for a long time with 
success. It is, however, not applicable to eye observations 
with the fluorescent screen. | Ў; 
|J. BERooNIÉ, Comptes Rendus, June 5, 1905.) 


Stationary Electric Oscillations. —E. Grimsehl uses a modifica- 
no t. of the Arons tube in order to make stationary electric 
osciillations visible. In the Arons tube, two parallel wires are 
mounted in the interior of an exhausted glass tube. In the 
new form, narrow strips of tinfoil are stuck along the outside 
of the tube, and are connected with the exciter at one end. 
As in the Arons tube, the gas shines out at the points where 
high differences of potential exist. "The bridges are made of 
bent copper wires pressing elastically against the tinfoil strips. 
The latter are easily shortened, and may be lengthened by 
sticking on further strips. Thus it is possible to get accurate 
tuning. Several tubes may be placed in series MES connected 
by short wires. For some experiments, the author uses serpen- 


tino tubes. 
IE. GnrsskHL, Physikalische Zeitschrift, June 15, 1905.] 


Resonance in Wireless Receivers.—J. Hettinger describes a 
resonance apparatus designed to secure the maximum selecting 
power. The lower end of the antenna (see diagram) is con- 
nected with two identical induc- 
tances L, L, at 1. The ends of 
these are joined at 2 and earthed, 
If the receiving station works with. 
a single wave-length, L, must have 
a value such that it oscillates with 
the antenna 1A in a quarter of that 
wave-length. This gives the. first 
resonance effect, and the E. M. F. 
between 1 and 2 becomes a maxi- 
mum. If a capacity C, is mounted 
parallel to Li L,, and if the con- 


iss 412 L ; 
dition of resonance payee is 


fulfilled, there is a second resonance 
effect. A third effect may be ob- 
tained by connecting two turns 3’ 
and 4’ through a suitable induc- 
tance and capacity. The author 
utilises all these resonances in order to make the resonance 
curve as pointed as possible. But he reduces them all to near 
the minimum of response, so as to obtain the greatest. selective 
power. 


(J. Hetrincer, Physikalische Zeitschrift, June 15, 1905.] 
Magnetic Properties of Pyrrhotine.—P. Weiss establishes a 
remarkable dissymmetry in the magnetic structure of pyrrho- 
tine. It is practically ferromagnetic in the magnetic plane and . 
only paramagnetic normal to that plane. He studied this pro- 
perty by means of a new torsional method, and found. that the 
atomic susceptibility of the iron in pyrrhotine, measured nor- 
mally to the magnetic plane previously discovered by the 
author, is very ncarly equal to the atomic susceptibility of iro 


in other paramagnetic compounds. | - 
[P. WEISS, Comptes Rendus, June 13, 1905.) 


Capacity of Cubles.— M. Devaux-Charbonnel describes а new 
method for measuring the capacity of submarine cables. He 
claims that it gives more accurate results than the methods 
generally employed, and is simple in theory and working. It 
consists essentially in charging at the same time as the cable a 
condenser of known capacity connected in cascade. The capacity 
of the cable is deduced from the charge taken up the condenser. 
If C is the capacity of the condenser and X that of the cable, 
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E the potential of the battery and V that of the common coat- 


ing, then, if the charges taken up are equal, we have 

C(E - V) = XV. 
If the condenser is detached and the coating at potential V 
is earthed, it will take up an additional charge, Q, = CV, 
measured by a ballistic galvanometer. With the battery only, 
the condenser takes a charge Q, = CE, and the capacity of the 
cable is given by 


x=% 
Qı 
The author found a capacity alwavs confined between 1,085:8 
and 1,087:4 in the Drest-Dakar cable. Earth currents and 
residual charges are eliminated. A serious fault of insulation 
does not sensibly affect the result. The author has found that 
the capacities of cables increase 0:3 to 0-4 per cent. after laying, 


probably owing to the enormous pressure on the insulation. 
[DEvaux- CHARBONNEL, Comptes Rendus, June 13, 1905.] 


New Platinum Contuct.—In physiological experiments with 
short electric currents it is usual to employ a Helmholtz pen- 
dulum for breaking the circuit. It is desirable to use the same 
means for closing it, but it is much more difficult to obtain an 
instantaneous make than an instantaneous break, since the 
terminals suddenly thrown into contact are liable to vibrate 
and lead to several breaks before the 
circuit is finally closed. M. Gilde- r 
meister and O. Weiss have worked 
out a successful contact, which, with 
care, works accurately to within one- 
millionth of a second. It is an im- 
proved form of that devised by 
Edelmann, and consists of a lever, b 
(see diagram), which is hit vertically 
by the arm of the pendulum advan- 
cing in the direction of the arrow. This releases the contact 
screw m and breaks the current. After a short interval, the 
stay n is withdrawn from the lever p, and the spring s draws 
it into contact with q, thereby closing the circuit. By gradu- 
ally reducing the interval the authors obtained a zero point, 
and judged by its steadiness whether there was any vibration. 
Findmg that there was, they covered the spring s with thin 
rubber tubing, stuck a steel pencil on to the lever p with wax 
and wound it with iron wire. This damped the oscillations 
effectively. The contact sounds “leaden” if it is good. 

[GILDEMEISTER and Weiss, Annalen der Physik, No. 6, 1905.] 


Absorption of Electric Waves.—Since Drude's discovery of the 
anomalous absorption of electric oscillations the methods of 
measuring such absorption have gained in interest. Among the 
newer methods there is that devised by Yule, Wildermuth and 
Berg, in which the intensity of the transmitted oscillations are 
measured. In the method proposed by Cohn, and carried out 
by Zeeman and Eichenwald, the thickness of the medium is 
made such that the incident waves are completely absorbed. 
O. von Baeyer has examined these two methods, and found 
that the first method gives deviations from the curves required 
by theory, and that these deviations cannot be eliminated. The 
second method gave good results with waves 70 cm. long 
traversing salt solutions. In examining a number of solutions 
with anomalous dispersion, the author corroborated the very 
high temperature coefficient of absorption. In glycerine and 
isobutyl alcohol the temperature coefficients turned out to be 
positive, against all expectations. 

[O. von BaEvER, Annalen der Physik, No. 6, 1905.] 


Royal Society.—On Friday evening last the Royal Society 
held the annual conversazione at their rooms in Burlington 
House. There was only a small number of exhibits, and very 
few of these were of electrical interest. As usual, many of 
the items that figured in the programme of the May soirée 
reappeared. Two exhibits, however, were fresh. The General 
Electric Co. showed the “Osmi” incandescent lamp and demon- 
strated that its efficiency was about 1:5 watts per candle, and 
Messrs, Siemens Bros. showed specimens of the metal fantalum 
as well as tantalum filament lamps of the type recently described 
in our columns. 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 376.) 


The Electrical Company's Prepayment Meters.—These prepay- 
ment meters consist either of a meter of the R.A. type for con- 
tinuous- current (see The Electrician, Vol. LIV., p. 833) or of 
one of the K.J. type for alternating-current (The Electrician, 
Vol. LIV., p. 622) circuits, together with a prepayment mecha- 
nism. A continuous-current or R.A. type prepayment meter, 
with its cover off, is illustrated in Fig. 94. The prepayment 
mechanism seen to the right is mounted on a separate back 
plato, the left-hand side of which forms an arc of the same 
radius as the meter back-plate, against the rim of which it butts, 
and is held by screws AA, One cover encloses the whole appa- 


Fic. 94. — ELECTRICAL Co.’s ConTINUOUS-CURRENT PREPAYMENT METER. 
Cover REMOVED. 


ratus, leaving the handle B ontside on the right and the 
terminal box C outside on the left. The meter illustrated is 
designed to take penny coins, and a penny has been inserted 
through the slot in the top of the case, and is scen in the 
receiver. The only portion of the work which the coin has to 
perform is to press back a stop-pin, which is supported on a 
piece of spring metal, and passes through a hole in the frame D ; 
the pressing back of this pin by the coin allows the shaft E 
carrying the plate F to be turned by the handle B. With no 
coin in the receiver the stop-pin prevents the plate F being 
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Fig. 95. —DirrrRENTIAL GEan or ELECTRICAL Co. s PREPAYMENT METER 


turned. Further turning, to the extent of about half a revc- 
lution of E, closes the switch, credits the consumer with one 
pennyworth of current, and allows the coin to fall out of the 
receiver by gravity into the till, which passes up through 
the bottom of the cover in a position immediately under the 
receiver. The shaft E carries a cog wheel, H, which gears 
with the pinion J, the latter being loose on the spindle k. 
This spindle is screwed as seen, and upon the screwed portion 
a nut, L, having a flange of relatively large diameter, is capable 
of running frecly up and down the screw between two stops, 
M, N, fixed on a rod, which is carried by two flexible supports 

From a fortheoming book to be published by The Electrician " 
Printing and Publishing Co. All rights are reserved. 
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in such a manner as to allow the rod to be moved slightly 
along its axis when the flanged nut L engages with either stop 
MorN. The flexible supports of this rod, by their spring, 
tend to push the rod and stops to the right. The right-hand 
flexible support is bent over and cut away to form a catch for 
a lever, which is pulled towards the front of the meter by a 
spring, and is pushed towards the back of the meter by a pin, O 
(driven into the shaft E), when the handle is turned. 

The switch arm consists of a plate of insulating material 
pivoted at the top and carrying a copper connecting piece 
which makes contact between two blocks—thus completing the 
circuit—when the insulating arm is pressed down by the lever 
referred to above, against the tension of a spring which tends 
to pull the switch off. The lever—being held by the catch in 
the right hand flexible support of the rod which carries M and 
N—thus holds the switch on until the catch is released. 

The pinion J, which is loose on the spindle K, has a long 
pin P, which runs parallel to the spindle K fixed to it, as 
shown in Fig. 95. "This pin passes loosely through a hole in 
the flange of L, thus it will be easily seen that on turning the 
pinion J (by means of the handle), L is also turned and travels 
to the right along the threaded spindle. The pinion Q, Fig. 95, 
being rigidly fixed on to the spindle K and connected through 
gearing to the main spindle of the meter, turns K when cur- 
rent passes, thus causing L to travel baek to its original posi- 
tion, the pin P now acting as a guide, and preventing L 
turning with the spindle. Returning to Fig. 94 the normal 
position of L is up against the stop M, by pressing against 
which the catch holding the lever, which in turn presses the 
switch on, is released, thus opening the circuit. Each coin 


inserted with the corresponding turn given to the handle B 
causes L to travel a definite distance towards N, against which 
it eventually presses if sufficient coins (about 10) are inserted. 
When this happens, the left-hand flexible support of the rod 
carrying M and N is pulled to the right, which causes a catch 
to engage with F, so preventing further turning of the spindle 
E and the insertion of more coins. 

The handle B is connected to the shaft E by means of a 
ratchet coupling in order to allow a spring lever to cause the 
shaft E to complete its revolution, and cause F to return to 
the proper position to receive a coin. 

The meter train proper is connected to a second train by 
the coupling R (Fig. 94), and thus the necessary turning of 
the screwed spindle K is made proportional to the ampere- 
hours taken. The price per unit is easily altered by intro- 
ducing change shes into the second train. A scale showing 
the number of pence prepaid is placed in front of the travelling 
nut L, the flange of this nut being used as an indicator, it being 
seen through a horizontal slit in the scale. The cover is pro- 
vided with a small window immediately in front of this scale. 

The prepayment mechanism, although not likely to get out 
of order easily if properly used, is somewhat delicate, and 
would not stand rough usage. For instance, if a consumer, 
not noticing that the maximum number of coins had been 
inserted, put another in and tried to force the turning, he 
might in all probability damage the mechanism. 

Devices, which prevent the insertion of the coin after this 
point, are much to be preferred to those which allow the coin 
to enter, but prevent it being used. 

(To be continued.) 
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А TRIPLE-EXPANSION SET FOR MELBOURNE 
CORPORATION. 


This plant consists of a large 1,160 1.H.P. triple- expansion engine 


those of the main reciprocating parts. The success of this system 
of balancing was a noticeable fact during the trials, the vibration 
being practically eliminated. The three cylinders are respectively 
18 in., 27 in. and 44 in. diameter, and have a stroke of 16 in.; they are 
made of a special mixture of hard, close and tough-grained cast iron, 


running at 275 revs. per min., built by Messrs. W. H. Allen, Son | having a tensile strength of from 12 to 15 tons per square inch. 


& Co., coupled directly to a 750-kw. continuous-current dynamo, 
built by Messrs. 
Crompton & Co. It 
was built to the order 
of the Corporation of 
Melbourne, Victoria, 
to form the main 
part of the generat- 
ing equipment of 
their lighting installa- 
tion. The engine is 
of Messrs. Allen’s 
standard three-cylin- 
der double-acting 
triple-expansion ver- 
tical enclosed type, 
the cylinders driving 
three cranks set at 
angles of 120deg. It 
has been designed 
throughout with a 
view to obtaining 
economical results 
over widely varying 
conditions of load 
when working with 
steam at 160 fb. per 
square inch at the 
stop-valve and 150 
deg. of superheat, ex- 
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ALLEN-CROMPTON GENERATING SET ron MELBOURNE, 


They are also provided with the usual accessories in the way of 
drains and relief 
valves and provision 
for indicating. 

The intermediate 
and low-pressure 
pistons are of cast 
steel, and are fitted 
with Rowan’s pack- 
ing rings, and the 
high-pressure piston 
is of cast iron of the 
solid block type, and 
is fitted with a solid 
packing ring of rec- 
tangular section, all 
three pistons being 
of equal weight for 
balancing purposes. 
The valves are all 
of the solid piston 
type, and take steam 
on the inside edges, 
thereby diminishing 
the pressure on the 
glands, as compared 
with valves having 
steam on the outer 
edges. The whole of 
the working parts 


. 


— 
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hausting either into the atmosphere or into a condenser capable of | of the engine are enclosed in a neatly-designed and substantial cast- 


maintaining a maximum absolute pressure of 4 in. of mercury ; the 
full load when running non-condensing is maintained by automati- 
cally by-passing high-pressure steam to the intermediate cylinder. 
The dimensions of the cylinders and the successive points of cut- 
off are so arranged as to produce as nearly as possible an equal dis- 
tribution of power between the three cylinders, thereby ensuring an 
exceedingly even turning moment throughout the revolution of the 
engine. The weights of the reciprocating parts on each crank are 
also equalised in order to produce a good balance. With a view to 


iron trunk, the walls of which carry the slides for the main cross- 
heads. Easy access to the interior of the trunk is provided by 
three large doors arranged along the front of the engine, each door 
being furnished with a smaller hinged panel in its centre, which 
permits of inspection of the working parts. The back of the trunk 
of the engine is also provided with smaller removable panels, in 
order to facilitate inspection and adjustment of the main bearings. 
Each cylinder is cast in one piece, with a flanged distance-piece, 


| by means of which it is securely bolted to the top of the trunk which 


reducing still further the vibration when running, cast-iron balance | has just been described, the cylinders being completely isolated from 
weights have been securely fixed to each of the cranks and arranged | each other. This design has been adopted by the makers for all 
at such an angle with the crank as to reduce, as far as possible, the | their standard types of engines, excepting the smaller two-cylinder 
unbalanced couples due to the inertia of the valve gear as well as ! types, as it ensures that there shall be no distortion of the frame of 
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the engine under any conditions of varying temperature, with the 
result that the working parts are always correctly in line and work 
freely. The whole of the trunk and cylinders complete are mounted 
upon a massive cast-iron bedplate, which forms a reservoir into which 
the oil drains and from which the oil is supplied at a pressure of about 
15 lb. per square inch to all the working parts by means of a small 
valveless force pump driven from one of the eccentrics of the engine. 
Piston rods, crankshaft, valve rods, connecting rods and eccentric 
rods are all of Siemens-Martin open-hearth steel, having an ultimate 
tensile strength of 28 to 82 tons per square inch, and giving under 
test an elongation of 28 per cent. in a length of 2in. The eccentrics 
are all of solid forged steel, the high-pressure-valve eccentric being 
securely keyed on to the shaft, the remaining two eccentrics being 
forged solid in one piece with the shaft. 

The apertures through which the piston and valve rods enter the 
engine trunk are fitted with a bush of special construction without 
packing of any kind, which effectually preventa water from the 
ipe from entering the crank chambers and oil from the crank 
chamber from passing upwards to the cylinders. The main stuffing 
boxes are all fitted with metallic packings, that on the high-pressure 
rods being of the Spherical Metallic Packing Co.'s manufacure, and 
that on the intermediate and low-pressure rods being of a special 
fibrous material of Messrs. Allen’s own manufacture. The whole 
of the bearings throughout, with the exception of the cross-head 
bearings, which are of gunmetal, are lined with white-metal and 
receive oil under pressure from the force pump described above. 

The governor is of the company’s standard crankshaft type and 
can be regulated by hand whilst the engine is running to give a 
speed variation of at least 5 per cent. above and below the normal, 
and operates a compound double-beat throttle valve of special design, 
placed between the main stop valve and the engine, and so arranged 
that at overload steam is by-passed directly to the intermediate 
pressure cylinder. On trial the governor showed a maximum 
momentary speed variation of 4°4 per cent., the steady variation 
from no-load to full-load being 23 per cent. 

The flywheel is of the solid disc pattern, and is forced on to the 
end of the crankshaft and securely keyed. The dynamo side of the 
flywheel is accurately faced up to form the coupling for the arma- 
ture. The cylinders, steam stop-valve, governor valve and steam 
separator are all properly lagged with asbestos non-conducting com- 
position and are neatly covered with blue planished sheet steel, the 
whole presenting an exceedingly neat appearance. 

All the hand levers, including those of the main stop-valve, drain 
cocks, by-pass valve and speed regulation are all operated from the 
floor level at the high-pressure end of the engine. In close proxi- 
mity to these are the sight-feed oil impermeator, tachometer and 
pressure gauges, an exceedingly convenient arrangement, which per- 
mits of the entire regulation of the engine from one point. 


CORRESPONDENCE. 


“А PLEA FOR LARGER UNITS." 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Asa result of reading the interesting article in your 
issue of April 28th by Mr. W. A. Vignoles on “Some Notes on 
the Efficiency of Steam Plant," and to noting the invitation, 
contained in your leading article entitled ** A Plea for Larger 
Units," to be enabled to publish similar tests from other stations, 
I amsending herewith some curves plotted from figures obtained 
in a station containing *a few relatively large units" which 
certainly appear to prove that better results can be obtained by 
their use tban by means of numerous smaller sets. 

The station in which these tests were carried out at pre- 
sent contains four double-current generators, one 750 kw., one 
600 kw. and two 300 kw. output at normal rating. The sup- 
ply given, partly continuous current and partly three-phase 
alternating, is mainly for lighting at present, although a small 
supply is also given for tramways. The conditions, therefore, 
appear to be very similar to those under which Mr. Vignoles’ 
station is working. 

Fig. 1, test of plant, shows the results obtained on one of 
several tests made in the same manner as Mr. Vignoles’ and 
requires to be compared with his curve on p. 43. 

Fig. 2 shows the steam consumption per kilowatt-hour as 
ascertained from the result of a series of tests made during the 
last six weeks. During these tests either one or two 300-kw. 
sets, or one 300-kw. and one 600-kw. set were running. As 
the steam consumption per kilowatt-hour of these plants at full 
load only differs by about 2 lb., there seems no reason to ex- 


pect the total steam consumption to follow other than, approxi- 
mately, the straight-line law. The figures would have been 
better but for the wastefulness of certain auxiliaries which are 
being replaced. It will, however, be noticed that at any load 
above 80 kw. the steam consumption is lower than Mr. Vignoles 
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gives on his test curve, and at all loads above 100kw. the 
actual figures we have obtained are better than those estimated 
by him for a single 1,000-kw. set. 

But interesting and instructive as are the figures obtained 
on special tests, much greater value attaches to the actual results 
obtained in every day working. Fig. 3 gives the average 


I 
P 
T 
. 


A] 
PAN 
EE 
NE 
d 
| [|l 3 
Et E 90 Š 
"ME „`° 
5 S Le 8 
А Ear: [з 
i ar a WEN 
E Yl ‚|| #2 
P АШ IBS Ж. 
ze * 
z Жш EH 
E ae uu M 
ES жы 
22 Ш 
ЕЕ L14 3 
mb | _ 
— E 
иш 
ШИГЕ 
EE 
mE 
100 200 800 100 5C-0 600 700 800 90 
Total Load on Plant in Kilowatts. 
Fio. 2. 


pounds of coal aud water per unit generated over a period 
during which the weekly output has varied by 55 per cent. 
and the load-factor by 18 percent. The small effect produced 
on these figures by the variations in output and load-factor are 
somewhat surprising. In practically every case in which the 
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coal and water per unit rise, or the pounds of water evaporated 
er pound of coal fall, the special cause is known. 

It is difficult to follow Mr. Vignoles’ argument that all sets 
in a station should be of one size, unless, indeed, it is possible 
to commence with units of the largest size that eventually can 
be economically used. There seems good reason to believe 
that in a station containing several similar size units or dis- 
similar size units having approximately the same steam con- 
sumption per kilowatt-hour, the total steam consumption will 
follow the straight-line law; but by using larger units as the 
load grows, the steam consumption of which, as also of the 
larger auxiliaries, is proportionately lower, the curve of total 
steam consumption should droop, and continue to droop, until 
the minimum steam consumption per kilowatt-hour possible in 
the separate units is reached. 
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The saving resulting from the use of large units of plant is 
not confined to the engine house, but by the use of large 
boilers capital expenditure can be reduced without Ша! СПА 
increasing the light-load losses, for, as Mr. Vignoles points out, 
the efficiency of boilers is fairly uniform throughout the 24 
hours, and does not vary much with the load. 

With regard to stand-by coal it would be most interesting to 
know what this amonnts to in mills; it would seem probable 
that as a percentage of the “ firing " coal it would appear high, 
since it is obvious that the higher the “ firing” coal is the 
lower will appear the percentage used for stand-by purposes. 
On test we have obtained the above figures. 

Ihope the publication of the foregoing will induce others 
to give the results of similar tests, which doubtless will be of 
interest to all engineers in charge of generating stations.— 
Yours &e., E. T. RUTHVEN-MURRAY. 

Willesden, June 22. 


WATTMETER CORRECTING FACTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The article by Mr. Stanley Smith in your issue of the 
16th inst. and the letter by Mr. Edgcumbe following it last 
Week raise again the important question of the accuracy of 
wattmeters. While Mr. Smith's article shows a commendable 
attempt to experimentally determine the magnitude of such 
errors, I must agree with Mr. Edgcumbe that no such method 
18 of the slightest value in dealing with the errors of modern 


well-designed instruments, and this is well shown by the fact 
that Mr. Smith finds no error in any of the actual wattmeters 
he tried. Furthermore, as Mr. Edgcumbe points out, these 
tests take no account of errors due to eddy currents which, as 
he rightly says, require the greater consideration. 

Dealing first with inductive errors, Mr. Smith quotes the 
old correction formula for wattmeters, and Mr. Edgcumbe 
follows him with an approximation of the same formula show- 
ing the percentage error produced by 1 deg. of lag in the 
шеше coil at various power-factors, which is of great value. 

n my opinion, however, it is inadvisable to express an induc- 
tive error in а wattmeter as a percentage of the reading, just 
as it would be absurd to express a zero error on an instru- 
ment asa percentage. Some time ago in these columns* I pub- 
lished a formula which I think much more clearly represents 
the real effect of inductive errors. This formula may bo written 
w zz (1-47 T?p?) — TpW sin ¢. for sinusodial waves where w and 
1" are the values of the true power in watts and of the power 
as given by the wattmeter, T the time constant of the shunt 
circuit, W the apparent power and ¢ the angle of lag in the 
main circuit. For any wattmeter in which Typ is less than 0:03 
the formula becomes w=w — TpW sin ф ог P =P -Tp sin ф 
where P is the true power-factor of the circuit and P' that given 
by the wattmeter. Whenever the phase difference in the mains 
is large, therefore, P = P' Тр or the power-factor has simply to 
be corrected by deducting a constant. For a lag of 0-1 deg. in 
the pressure coil, implying a value of Тр = 1/578, this would 
simply mean that the true watts would be given by deducting 
1/573 of the product of volts and amperes from the instrument 
reading for all power-factors below 20 per cent. At higher 


power-factors it would be sufficiently accurate for most purposes 
to take the instrument as correct, but for greater accuracy we 
may take w = w' — Tp V W? — w’, which is always easily worked 
out. There is no difficulty in making inductive errors almost 
or quite negligible. 

This way of looking at the subject may be better understood 
by reference to the sketch above where P is a curve, the ordi- 
nates of which are = cos ¢ representing the power-factor, and 
P' is the corresponding value of the power-factor as given by 
the wattmeter. The second curve lags behind the first by an 
angle а= Tp = Lp/R, and it is evident that the error is nil at 
ф= 0; but when фіз in the neighbouthood of 90 deg. the curves 
are parallel and at 45 deg., so that, P — P'is constan* and cqual 
to Lp/R. 

When we come to consider the influenco of wave form and 
of eddy currents we see that all the possible electromagnetic 
disturbances can only actin two ways (a) by altering the mag- 
nitudes of the fields of either or both coils, or (b) by affecting the 
phase difference between these fields. It, therefore, follows that 
a general formula for wattmeters is w=aw —bTpW sin ф, or 
P zaP' - bTpsin &, where a and b are coefficients depending 
upon the frequency and wave-form, on the neighbourhood of 
metal parts and on the inductance and capacity in the shunt- 
circuit; and ꝙ is the angle of power lag. It follows that both 
a and (Tp can be experimentally determined by checking the 


instrument against a standard having no errors, for two values 


* The Electrician, Vol. XLVI., p. 774. 
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of P. The most convenient values are obviously ф = 0, for 
which P=aP’=a, and ¢=90deg. approximately, for which 
P—aP' - bTp. 

Wherever a source of two-phase supply is available, there- 
fore, these two readings can be readily obtained, and tell us all 
that is required for the correction of the instrument under the 
conditions of test. If angles of exactly 0 and 90 deg. can be 
obtained the coefficients are given immediately. Several tests 
have been made in this way in the laboratories of this institute 
by Messrs. A. C. Jolley, C. M. Dowse, and the writer with 
the aid of a phase-shifting transformer which we devised,* 
and which enables us to set the phase to any angle desired, as 
indicated by a standard inductionless wattmeter. Details will 
be published in due course, but it may interest Mr. Edgcumbe 
and others to know that out of six wattmeters tested, of 
Messrs. Siemens & Halske, Kelvin & White, Everett, Edgcumbe, 
the A.E.G. dynamometer and induction patterns and the Weston 
portable, the following were the values of the power-factor 
indicated by them on a circuit of zero power-factor at 50 ~ :— 
– 0:01, + 0:03(1) + 0:01, 0, – 0:015, — 0:007 respectively. The 
A. E. G. dynamometer instrument was correct within 1 per cent. 
at every power-factor and was in a brass case. This shows that 
eddy currents are not probably of as serious effect as has been 
supposed ; but it would, of course, be rash to assume that they 
may not cause serious errors in special cases until further investi- 
gation is made on the subject. One thing, however, is certain 
from our teste, and that is that the errors in wattmeters are of 
far less amount than is generally supposed, and I believe that 
Dr. Rosa, from tests made at the National Bureau of Standards 
at Washington, has come to the same conclusion. —Youra, &c., 

CHARLES V. DRYSDALE. 

Northampton Institute, E.C., June 27. 

P.S.—It may just be worth mentioning that Fig. 5 of Mr. 
Smith's illustrations is evidently in error. ‘The oscillograph 
strip is shown shunting the mains instead of tho“ low non- 
inductive resistance." 


TO THE EDITOR OF THE ELECTRICIAN, 


Sin : In determining the correction factor of a wattmeter or 
watt-hour meter of the dynamometer type, it has to be remem- 
bered that it is the wave-forms, phase relations and proportion- 
ality of the magnetic fluxes in the shunt and series coils to the 
E.M.F. and current, respectively, in the supply circuit, which 
must be considered before saying what the correction factor is. 
Therefore, it is not sufficient merely to determine the phase 
relation of the current in the shunt circuit with the P.D. at its 
terminals. There is no doubt that in many commercial instru- 
ments eddy currents in the massive series turns, and in external 
metal near, seriously affect the wave-form and phase of the flux 
due to the current in the series turns. 

There is, however, another source of error, which seems to 
be often overlooked. This is the E. M. F. induced in the shunt 
coils by the alternation through them of the flux due to the 
current in the series turns. In a ‘Thomson watt-hour meter, 
designed to work on a 500-volt alternating-current circuit, I 
have measured an E.M.F. of 25 volts R.M.S., which was in- 
duced in the armature when the full-load current was passing 
through the series turn. This is 5 per cent. of the P.D. at 
the terminals of the shunt circuit. This E.M.F. is in quadra- 
ture with the flux from the series turn producing it, and, there- 
fore, with the E. M.F. of supply when the power-factor in the 
system is near unity. Its amplitude changes with the angle 
which the two coils make with one another and with the 
amplitude of the current in the series turn; aud its phase with 
regard to the E. M. F. of supply changes with each change of 
the power-factor in the system. 

It is quite clear that it is futile to expect such an instrument 
to read accurately on an alternating-current circuit. It is dif- 
ficult to see how this effect cin be allowed for, or how it ean be 
made negligibly small in any instrument of the dynamometer 
form, without allowing frictional errors to become great, ex- 
cept where the planes of the two coils are always at right angles 
to one another, as in the Siemens dynamometer wattmeter.— 


Yours, &c., W. Н. WILson. 
Acton, W., June 94. 
* Trav-actiona International Electric Congress, St. Louis. Discussion 


an 


L'ovd and Reid’s Paper, Induction Meters.” Sec. B., p. 574. 


| BLACKENING OF INCANDESCENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I notice with interest your editorial note in the last 
issue of The Electrician on the blackening of lamps. The dis- 
crepancy in the results obtained by Mr. Bainville and Prof. 
Wedding, I think, can be explained if, as I suspect, Prof. Wed- 
ding’s lamps were black and Mr. Bainville’s brown. 

In the days before chemical exhaustion came into vogue 
lamps used to go an honest black, which spread evenly over 
the whole surface of the bulb. Now, it is not at all an uncom- 
mon experience to find that rich brown patches appear on the 
inner surface of the bulbs after the lamps have been run for a 
few hours. There is not the least doubt that this brown colour 
absorbs very much more light than the ordinary blackening. 

It is usual when looking at a lamp for blackening to view it 
in a room with light shining on it from all directions. If, 
however, the lamps are taken into a dark room and viewed 
with transmitted light only, it will be found that the black 
lamps absorb very much less light than the brown ones, although 
by reflected light the reverse appears to be the case.— Yours, 
&c., LANCELOT W. WILD. 

Westminster Electrical Testing Laboratory, June 23. 


PREPAYMENT METERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: With reference to Mr. Gerhardi's interesting article on 
electricity meters in your issue of the 23rd inst., in which he 
discusses the question of prepayment meters, it is stated that 
the rate per unit should be capable of being easily changed to 
meet differing conditions, and also the reductions of price that 
may be desirable from time to time, As Mr. Gerhardi very 
sympathetically remarks, the prepayment mechanism has much 
to contend with, and the designing of a suitable arrangement 
for easily changing the rate without having to remove the 
meter, and, maybe, recalibrate it, is a difficult matter. 

I should like, therefore, to suggest that this difficulty could 
be just as well overcome by having a standard rate, say, 6d. 
per unit, and any alteration below this price could be effected 
by giving the consumer a discount, or, what amounts to the 
same thing, by the collector replacing so many of the coins 
back into the meter. Where the rate is liable to change, 
matters would be much simplified for both the meter manu- 
facturer and also the supply company’s meter department.— 
Yours, &c., ROBERT HORNBY. 

London, W.C., June 26. 


STANDARD LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: With reference to a note on page 360 of The Electrician 
for June 16th, calling attention to screw-socket lamps for sub- 
standards, a few words of caution are necessary. 

The errors produced by the use of an ordinary bayonet cap 
are sometimes very large, but a screw cap is very little better. 
The only satisfactory method is to use soldered joints and to 
connect the wires to screw terminals. The use of large bulb 
lamps is only satisfactory if the filament is suitable for a sub- 
standard. A carefully selected glow lamp with a flat filament 
and soldered connections can be relied upon if used properly. 
Lamps of this description have been in use for years, and, in 
addition to comparisons with a pentane standard, have been 
sent to the more important standardising laboratories here and 
abroad, and have been found very satisfactory.—Yours, &c., 

Faraday House Testing Laboratory, 

Southampton-row, June 21. 


APPLICATION OF BRAUN'S TUBE. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: We are much indebted to Dr. Alfred Hay for pointing 
out that hysteresis loops had previously been obtained, by 
means of Braun's tube, by Prof. K. Angstrom. We had found 
no account of such experiments in any available English or 
German periodical, and we therefore ventured to suggest that 
ours might be new. 

Unfortunately, we have in Edinburgh no opportunity of con- 
sulting several important foreign periodicals.—Yours, &c., 

Heriot Watt College, VW. MAnserGH VARLEY. 

Edinburgh, June 23, W. Н. F. MURDOCH. 
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TENTH ANNUAL CONVENTION OF THE INCOR- 
PORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


( Continued. from page 122. 


Thursday, June 29th. 
The third day's proceedings, at Edinburgh, opened with a 
Paper on 


EXTENSIONS TO OUTLYING AREAS. 


BY A. B. MOUNTAIN. 
(Chief Electrical Engineer, Huddersfield.) 


The Municipal Electrical Association, at its first annual Conven- 

tion held in 1896, discussed an important Paper read by Mr. A. H. 
Gibbings upon “ Extensions to Outlying Districts,” the consideration 
then being confined to the value of extending inains from the 
central portion of a town to its residential suburbs. "The discussion 
upon this Paper was most interesting, and will well repay members 
for reading again. It is proposed to confine the present Paper to 
extensions to the urban or rural districts, which in so many cases 
are found surrounding the incorporated areas, and into which the 
Popu aeon of such towns has extended or is now spreading. The 
act that large works are now being built in these outer districts, 
owing to the lower cost of land, and in many cases lower rates, is a 
serious matter for the central area financially, although no doubt 
very desirable, as it enables the workman to livein a healthy district 
yet close to his work. The extension of tramways has largely 
assisted this movement, and if cheap electricity can be ома for 
motive power and lighting a still further drifting of the population 
should ensue. 

Many corporations are supplying water and gas, and a few are 
supplying electricity to the adjacent areas, and in practically every 
case are charging from 10 to 25 per cent. more outside the boundary 
of their own area. 

It is difficult, at the present time, to understand how and why 
the existing boundaries were formed, and it would certainly seem 
extremely desirable, to havea readjustment. We find in some cases 
two towns actually side by side, managed separately, with duplicate 
undertakings, which could by combination even now effect very con- 
siderable economies; ог, in other cases, we find the central or prin- 
cipal area surrounded by districts in which the actual workers of the 
town reside, whose interests are identical with both areas, and yet, 
in many cases, the question of amalgamation has not been seriously 
considered. By deferring amalgamation enormous suins of money 
have been practically wasted upon the duplication of sewerage, 
water, gas, tramways, electrical and many other works or depart- 
ments which could be more economically and successfully managed 
by one central authority controlling a large area. The argument of 
the outer areas is nearly always based upon the fact that rates are 
lower in their area than in the central one, but this is only because 
their responsibilities are less, and the advantage in the rates is often 
more than counterbalanced by the increased charge for water, gas 
and electricity. 

It is exceedingly difficult to define the limit of expansion for the 
boundaries of a town; but, assuming the question of housing the 
working classes to be a controlling point, the limit of residence г Сия 
the centre of the town would be the time which it would be reason- 
able to allow for travelling night and morning, and, assuming this to 
be half an hour, it would mean, taking 10 miles per hour as the speed 
of travelling, that the limit of residence would be within a radius of 
about 5 miles, and this would represent an area of 50,265 acres. 

It would seem to the author to be the actual duty of all the large 
central authorities to extend the electric supply mains into those 
districts immediately surrounding the central area, if it is considered 
probable that future extensions of their boundaries will bring these 
districts under the control of the central authority. If this will not 
be the case the matter becomes a question of municipal trading, 
and it must be considered upon purely business lines. In many 
cases it will, no doubt, be profitable, but the revenue obtainable 
from the outer districts is usually small in proportion to the capital 
expended, and although the price may be increased to the statutory 
limit, this will tend to reduce the demand and be of little advantage. 

The price to be charged for the energy supplied to the districts 
outside the control of the central authority involves several com- 

licated points: the districts bear no risk of contributing to any 

osses upon the undertaking, nor do they receive any profit, but 
they contribute towards the repayment of capital or purchase of the 
works, which eventually belong to the central authority, so that the 
charge might be uniform throughout the whole area, if it were not 
for the fact that the cost of supplying such outer districts, owing to 
the increased capital outlay per consumer, is more than for the 
central position of the area. In most cases an additional charge of 
10 per cent. would be ample protection, and, as will be shown later 
on, the cost of supplying electricity in the case of a small village 
MAR is so low that it is doubtful if more than this could 
obtained, 


If it be considered desirable to supply the outlying areas & com- 
mencement should be made as soon as possible, because the neigh- 
bouring power company will certainly endeavour to supply these 
areas, and should they succeed and the area afterwards me 
amalgamated, it will no doubt be & costly operation to buy out the 
company. 

Assuming that there are outlying districts within 5 miles of the 
centre of the town, and that such districts have a scattered resi- 
dential population, with the houses on the sides of the main roads, 
or in the ден of small villages, it is obvious that the cost of mains 
per consumer will be very much heavier than in the central portion 
of the area, and it is also a fact that the revenue or units sold per 
lamp is less; consequently it would not be profitable to undertake 
the supply upon the same lines adopted in the town unless such 
supply was a high-pressure one. 

If the outer districts to be supplied are of a residential character, 
the most suitable and economical arrangement would be to carry the 
high-pressure alternating current either one, two or three-phase by 
underground mains to theapproximate centre of each village, reducing 
the pressure by static transformers and distributing by overhead 
wires. Ifthe demand is large, rotary converters can be employed 
with direct-current distribution ; but in most cases it will be found 
more economical to employ static transformers, and the fact that 
the latter require practically no attention will help considerably to 
reduce the cost of supply. 

One of the advantages of alternating current for distribution is 
that the drop of pressure does not matter for isolated consumers. It 
will, no doubt, often happen that an extension of perhaps 4 mile 
is desired to reach some important detached residence; this would 
probably mean a drop of 20 volts or more upon the main, with 
which variation it would be impossible to supply satisfactorily, but 
by fixing a regulating transformer at the consumer's house the pressure 
may be kept constant and a considerable saving in capital effected. 


The cost of connecting consumers who will only contribute a 
small amount of revenue is, however, considerable, if the distribu- 
tion is by means of underground mains and service. The author 
has found from actual experiencethat the average cost of connecting 
consumers by underground low-pressure service is about £7. By adopt- 
ing overhead wiring for distribution, the average cost of the service 
is reduced to about £4, in both cases meters and fuses being included. 
The cost of overhead mains in a system where conductors of small 
sectional area are to be used may be put at about half the cost of 
underground mains, the heavicr the main the less being the advan- 
tage of placing the same overhead. There are other advantages 
with an overhead distributing system which make it particularly 
suitable for outlying areas. 

Extension may readily be undertaken to detached houses at little 
cost, and with practically no risk of capital, because the poles and 
wires may be taken down if desired and used elsewhere. The area 
of the main can at any time be increased by simply putting up a 
larger wire in place of the smaller, which is then available for use in 
other places, so that very considerable extensions may be under- 
taken with a very small expenditure of capital at the commencement. 
The connection of consumer's premises does not necessitate the cost 
and annoyance of disturbing the surface of the roadway or footpath. 
The cost of maintenance compares favourably with underground 
mains, and repairs are of the most simple kind and do not involve 
skilled supervision. At present, however, the feeling against over- 
head mains seems so strong that it is only possible to obtain consent 
for their erection in the more enlightened areas. 

In some cages the district council may prefer to purchase in bulk 
and distribute themeelves. From the consumer's point of view, 
there is little to be said in favour of this arrangement; it must 
increase the charge, due tothe extra engineering and clerical super- 
vision ; it will cost the central authority very little more to keep in 
order 50 extra meters, take readings from the same, and render and 
collect the accounts, whereas the district council would require to 
engage someone to do this work and generally supervise the distri- 
buting system, which would cost from 10s. to £1 per consumer. 
This useless addition to the cost will make it very difficult in small 
places to obtain consumers. 

The pressure at which the supply is to be given should have care- 
ful consideration; it is essential that the small houses and cottages 
should adopt electricity, and in such cases the cost of lighting is the 
important factor, which is materially affected by the efficiency of 
the lamps, and, since lamps of 5 c.p. and 8 c.p. will predominate, the 
lower the voltage can be kept the better. But the low cost of 
supply, although most important, will not be sufficient to induce 
the small consumers to adopt electricity. Prepayment meters, with 
or without free wiring, are essential, as the working classes as a rule 
are ossis or unwilling to pay bills rendered quarterly or half. 

early. 
d There are several advantages in supplying the surrounding areas. 
The load-factor is improved, due to the following facts :— 

The market day in the town is usually the village half-holiday. 

Fogs, thunderstorms and dark clouds seldom cover the whole area at 
the same time. 
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The demand being mainly for residence lighting, the load upon the 
works will be prolonged until late in the evening. 

The street lighting which may be obtained is of considerable assistance 
to the revenue and the load-factor, and if overhead wiring is adopted the 
lamps may be fixed most economically upon the poles and a switch wire 
run back to a central position, so that all street lamps may be switched 
on or off from one point without the expense of lamp-lighters. 

The enlargement of the demand reduces the proportion of the standing 
charges per unit sold throughout the whole area. 

To give some idea of the comparative cost of supplying from a 
small village installation and by means of mains extended from a 
central area, and to emphasise the importance of keeping down the 
capital expenditure, particulars are given of an existing installation 
just completed by the author, and the estimated cost of supplying 
from a central source by underground and overhead distributors. 

The population within the area is approximately 4,000, the esti- 
mated number of lamps which will ‘be connected at the end of the 
second year 2,800 of 8 c.p.; the revenue, based upon the preseni 
consumption, will be as follows :— 


16,760 units sold to private consumers at 44d. per unit .. £330 
3,240 units per 40 street lamps........... S Ew vac tes 40 
Meter rents 3 e 20 

£390 


Capital Expenditure, District Council's Installation. 
Cost of generating works having a capacity of 68kw. 


Gas engines, dynamos, and switchboard ............ 1,400 

Overhead wiring 54 miles, services and meters for 80con- 
sumers, 40 street lamps ........ eee re Т 1,600 
£3,000 


Central Supply, with Overhead Distributors. 
Proportion of cost of generating works, 68 kw. at £20 .. £1,360 


4 miles of 2,000-volt feeder cables with a capacity of 100kw. 1,230 
Sub-station and transformer eee 110 

54 miles of overhead wiring ........................ 
80 services and meter : Wd ad d 1,600 

40 street lamps N € Ó ORAE 8 
£4,300 

Central Supply, with Underground Distributors. 
Proportion of cost of generating works .............. £1,360 
4 miles of feeder cables оона 200 
Sub.station and transformers ............ „ А 110 
54 miles distributing cable ....... Vi Ba o ace ‚++... 1,950 
80 services and 40 street lamps .................... m 700 
£95,350 


The Cost of Supply, District Council's Installation. 


Pence per unit. 
Total cost for 20,000 units, excluding capital 


Shares E I S es 
Interest and sinking fund charges, 6 per cent. 
upon £3,000 ............ a UK RE edats 


4:41 = 2367 10 0 
Supply from Central drea, with Overhead Distributors. 
Total cost for 20,000 units sold in the outer area, 


excluding capital oharge se А 
nterest and sinking fund charges, 6 per cent, 
upon £4,300 ........ re T SOD 


4:09— £340 16 8 


Supply from Central Area, with Underground Distributors, 
Total coat for 20,000 units sold in the outer area, 


excluding capital charges “+, 1:00 
Interest and sinking fund charges, 6 per cent. 
upon £5,390 €e999€90999009 осооооооооосооеоо ов 3:85 


4:85 = 2404 3 4 
From the above statements it will be seen that by adopting over- 
head wiring a difference of fd. per unit could be made in the charge, 
which, as already pointed out, is of the greatest importance when 
dealing with small consumers. ‘The comparisons are, of course, only 
true during the first few years. As the feeders become loaded the 
capital charges per unit are reduced; the proportion of the capital 
allowed for the generating works is also reduced, due to the improve- 
ment in the Joad-factor. 


DISCUSSION. 
(By Telegraph.) 

Mr. S. L. PEARCE (Manchester) said althougli extensions to outlying 
areas might help towards the subsequent incorporation of these districts, 
the question should receive more attention from an engineering point of 
view; they were often inadvisable on engineering grounds. In Man- 
chester. out of seven or eight outside areas that had been incorporated, 
four only were supplied, owing to high capital cost of connecting up the 
remainder. He thought it inadvisable to charge a higher rate in these 
areas. Sab-stations should be as few and as large as possible. He had 
had difficulty in obtaining the consent of the Board of Trade to overhead 


mains, even in the case of tramway feeders in a rural district. His expe- 
rience was that addition of outside areas decreased the load-factor. 

In contradiction to Mr. Mountain’s result, Mr. R. A. CHATTOCK (Bir- 
mingham) found no necessity to limit extensions to 5 miles. They should 
be made to all districts where workers in the central area resided. Par- 
liament should assist these extensions, instead of encouraging separate 
supply or buying in bulk from other sources. In some cases he had 
powers to supply in bulk, but not directly to consumers. He agreed with 
Mr. Pearce with regard to the attitude of the Board of Trade towards 
overhead wires, and he aleo thought that an extra charge of 10 per cent. 
would not be feasible, and that the Board of Trade would not allow it. 

Councillor McGAUL (Birkenhead) said his council supplied out-lying 
districts at a higher price, and the Board of Trade had not objected. The 
charge ought to be higher. 

Mr. J. G. GRIFFIN (Swindon) advocated boosted feeders connected to 
spare 'bus bars. : К 

Mr. J. K. BRYDGES (Eastbourne) said he had extended to an outlying 
district of 4,000 inhabitants and charged a higher price, but had had no 
difficulty with the Board of Trade. He recommended that such exten- 
sions should only be made on business lines, and in his case a number of 
large householders guaranteed a minimum consumption. 

Ald, HEY (Halifax) had found a greater readiness on the part of 
small outlying local authorities to offer supply to their large neighbours 
than to buy current from him. One of his neighbouring local authorities 
had a gas engine station that would never pay and another had a des- 
tructor. Although all the refuse the latter could sweep up only sufficed 
for supply to a few arcs, yet it wanted to supply current for Halifax Cor. 
poration tramways. 

Mr. А. E. HADLEY (the Electrical Co.) strongly favoured the extension 
of overhead lines, and cited a group of 20 villages, each of a few hundred 
inhabitants, on the borders of Russia, which were supplied at 40,000 
volts, the undertaking yielding 7 per cent. profit. Parliament was getting 
more favourable to overhead wires. The Gloucester Power Co. was the 
first to obtain such powers, but the scheme was not financed. The Dur- 
ham Power Co. contemplated having 40 miles of overhead wires at 
20,000 volts. | 

Ald. PEARSON (Bristol) complained that Parliament had refused to 
grant the Bristol Corporation power to cross a street of another local 
authority to avoid a detour in reaching an outlying part of Bristol. 
The only reason given was that a consumer in the area of the other local 
authority might ask for asupply. Most large towns were now surrounded 
by power companies, who opposed extensions of areas. He was not 
nrepared to supply ontside his area at the same price as inside. In 
a iy case there was no profit for tke first year or two. The keen local 
opposition to ex'ensions was due to individual councillors desiring to 
retain the honour of serving the public. 

Mr. A. G. COOPER (Colne) said his Council's bill to extend their area 
wa3 opposed by the Yorkshire Power Co., but the opposition was with- 
drawn on the Council agreeing to supply only in the areas where they 
supplied gas. A Parliamentary Committee deleted this protective clause, 

owever. 

Councillor CHATTERTON (Huddersfield) said it was not a question of 
business or engineering but human nature. It was usually impossible to 
overcome in these small local authorities the sense of their own abounding 
importance. The only ultimate defence against power companies was to 
supply cheaper than they, even at the expense of robbing the present 
generation of ratepayers on behalf of the next. 

Mr. A. B. MOUNTAIN, in reply, said that Messrs. Pearce's and 
Chattock’s surrounding districts were of a different nature to his, being 
practically extensions of their cities. His load-factor was improved 
chiefly because of the different half-holidays in the different suburbs. 
His overhead wiring was not merely a suggestion, but had actually been 
done with the approval both of the Board of Trade and the local authori- 
ties themselves. When one thought of the development on the Continent 
and America due to overhead wiring, one felt miserable at the obstacles 
to progress imposed by local prejudice here. 


The last Paper to be considered was the following :— 


ELECTRICITY SUPPLY BY FREE WIRING AND 
PREPAYMENT METERS. 


BY ALFRED R. SILLAR. 
(Chief Electrical Engineer, Colchester.) 


The object in bringing this Paper before the Association is to give 
a few hints to those station engineers who have never seriously con- 
sidered the introduction of free wiring and the supply of current by 
means of prepayment meters into their towns. The reason that 
prompted the author to write this Paper was the receipt of a circular 
letter which was kindly supplied to each chief electrical engineer by 
Mr. J. B. Mitchell, of Woolwich, this being & summary of replies 
received by him with regard to free wiring. 

In this summary the author was very much surprised to see that 
several electrical engineers of large towns had definitely stated that 
they did not encourage this system of supply, as it caused a cen- 
siderable amount of trouble, and there was nothing to be made out 
of it. His reply to the gentlemen who made these statements 1s 
this: Your undertaking has to compete with the local gas com- 
pany or department in the supply of lighting and power, and if you 
cannot compete with them in the smaller branches of the business, 
the competition is not real, and your undertaking must be the 
loser by it.” 
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The supply of electricity by free wiring and slot meters is one 
which affects the residences of the lower middle and working classes 
almost entirely, together with a large number of small shops, the 
tenants of which live from hand to mouth, and cannot afford to spend 
money on an installation. These small consumers can be brought 
to be a very useful source of supply, and at the same time they will 
be found to be a first-class method of advertising the light, and the 
author is prepared to prove that since the introduction of free 
wiring he has received а number of applications for current on the 
ordinary system which he would not have had had it not been that 
the consumer was recommended by a working man who had already 
got a supply in his cottage. dE 

If distributing mains have to be laid in streets before a supply can 
be given on these lines great care should be exercised as to the value 
of the class of property therein before determining a move. The 
author finds that a road filled with houses built some 30 or 40 years 
ago, and tenanted at about 5s. 6d. а week clear, will not give a 
single application when canvassed, whereas a road with fairly new 
property of from five to 10 years standing, renting at about 78. a week 
clear, will bring an application from nearly every other house. The 
usual type of house which makes the best consumer is the one with 
about six rooms, with or without an entrance hall. The man who 
wants electricity in his house is the better class artisan and shop 
assistant who is accustomed to have it at his work and knows the 
benefit of it, and at the same time the author finds that a large 
number of labourcrs, warchousemen, &c., earning not more than £1 
a week, avail theinselves of a supply. 

With regard to canvassing, the author’s method of procedure has 
always been as follows: While the cable is being laid in the road 
two circular letters are forwarded to each house. The first one 
explains that a supply will be available immediately, and sets forth 
at length the advantages of electric lighting over other methods of 
illumination. The second circular is given verbatim, as it may be 
useful to engineers who have not yet adopted this system :— 

I am directed by the Electric Light and Power committee to inform 
you that they have established a system of electricity supply in the 
borough by means of free installation in conjunction with penny or 

shilling-in-the.slot meters at the option of the consumer. 

In the case of business premises the Corporation will supply any 
number of 16 c.p. or 8 c.p. lights fitted to pendants or brackets, together 
with the necessary wiring, switches, &c., providing that the coneumer can 
show that these lights will be in use a reasonable number of hours during 
the year. 

In the case of residential premises four lights would be installed as 
above in the following positions: 


Hall. One 8 с.р. pendant or bracket, one swi'ch. 
Front room.. One 16 „ á one „, 
Back room.. Onel6 ,, уз one „. 
Kitchen. One 8 „ » one „ 


Any reasonable alteration to the positions of the above lights will be 
considered by the borough electrical engineer, and any further lights will 
be supplied and fixed by the Corporation upon the payment of 8s. each. 

The cost of current supplied to the consumer under this system would 
be as follows :— 

For a 16 c.p. lamp about 3 hours one penny. 
For an 8 c.p. lamp about 54 hours one penny. 

In order to keep consumers’ lamps in as good а condition as possible a 
new lamp will be given upon application at these offices after the con- 
sumption of each 40 units registered on the meter. 

In all cases premises will be connected to the Corporation’s mains free 
of charge. 


My representative will call upon you in a few days’ time, and will give 
you any further information you mgy require. 


These two circulars are enclosed in an envelope and addressed 
Important with a slip stating that a representative will call 
upon a certain day, and they are followed up with an evening visit 
by one of the members of the staff, usually the chief clerk, who is in 
a position to explain any details which the would-be consumer might 
not understand. 

The representative also takes with him some copies of the agree- 
ment, and anyone deciding to take a supply fills up this form and 
has it witnessed This agreement has been purposely kept as simple 
as possible, so as not to frighten intending consumers, and is made 
between the town clerk as acting for the Corporation, the consumer, 
and the landlord, The use of the agreement is to keep the installa- 
tion in the hands of the Council, to insure access to the installation 
at all reasonable times, and to prevent the consumer or landlord 
from interfering with it. The consumer or the landlord may purchase 
the installation at any time on payment of the full value, and the 
Corporation reserves to itself the right of removing it at any time 
when it might be considered necessary. The author has, up to the 
present, no scheme whereby the consumer can be compelled to use 
the current for a given time and not return to gas, as he is given to 
understand that the legal difficulties in connection with a clause like 
this would be very great. 

A word of advice with regard to canvassing may now be given. 
The best man for the work is one who is thoroughly acquainted 
with the townspeople, and when the population does not exceed 


100,000 some member of the office staff is sure to be found with 
this qualification. At the commencement the author employed a 
regular canvasser, but he quickly found that this was wrong, and 
at present all the canvassing is done in the evening by a clerk, as 
this has been found to be the best time of'day to interview the class 
of consumer in question. 
- The author now passes on to the installation and the method of 
fitting up premises. The Corporation do not undertake any work 
in connection with free wiring, but a specification is issued for 50 
installations at a time and given out to a local contractor. In the 
cottage or dwelling four lights are supplied—the one in the hall 
being merely an encouragement for obtaining consumers, as the 
revenue from it is practically nil, and the other three, those in the 
front room, back room and kitchen, always pay their way. Con- 
sumers are also given the option of having the hall light fixed in & 
bedroom as a further inducement; the gas company only allowing 
three lights and making an extra charge for anything further. The 
resent cost of these installations, taking 50 at a time, is 35s. per 
house. exclusive of the lamps, which are supplied direct from the 
department, and the total cost of a house wired as far as the meter 
is, therefore, about 39s. 

In laying the service main where the applications are sufficiently 
numerous, the cable is looped from one cottage into the next. in 
some cases three or four being connected in this manner. The 
average length of twin 3:20 vulcanised cable per house is 12 yds., 
and this, with the cost of the joint box, house terminal box, meter 
board, meter, and the inen’s time laying and fixing, averages over 
the whole of the installation £4. 193. 3d. 

The greatest item of cost attached to free wiring is that of the 
prepayment meter, and although there are a number of meters on 
the market at a fairly cheap price, the author has found by oxperi- 
ence that it pays in the long run to get a ineter which will be as 
nearly reliable as possible, even if the cost of it is considerably 
higher than the average. At the present time he is using three 
different types of meters, two of the mercury motor and one of the 
shunt-motor type. Of these meters he considers that the mercury 
is the better, as the great trouble of the motor stopping through a 
dirty commutator is avoided. 

A large number of defects are continually showing themselves in 
the present designs of slot meters, and the author believes it will be 
some years before the manufacturers will properly perfect them. 
In one type of meter in use at Colchester, discs are used to actuate 
the working in order to avoid stoppages through inequalities of 
the coins. The discs, however, are not a success as they frequently 
get hung up in the mechanism of the meter and stop it while keeping 
the current on. With regard to the meters which are directly 
actuated by the coins, those with a long distance to travel should be 
avoided, as the shorter the way that a coin has to go the less chance 
it has of sticking. So meter makers like to guard their penny 
meters against the possibility of a halfpenny working thein, and also 
try to prevent a disc or token being used of slightly larger or smaller 
diameter than a penny, but the result of this is that when a bent or 
oval coin is used the meter hangs up, and the consumer gets his 
light for nothing. In a prepayment meter the motor and dial must 
be kept absolutely separate from the receptacle for the coins, and 
most meters have two different sealing doors fitted. 

The author has tried a good many different types of lamps on the 
slot system, and amongst others some very high-efficiency ones, 
which gave nearly 25 per cent. more light for the money, but owing 
to the complaints of blackening he has gone back to a first-class 
4-watt lamp, and finds that it cannot be improved upon with this 
type of supply. 

With regard to the most popular type of meter: In the initial 
stages of free wiring, on the canvass form the question was asked 
as to whether penny, sixpenny or shilling meters were desired, and 
practically the whole of the replies were in favour of the shilling 
meter. Since, however, the system has been started the author has 
found that a certain number of applications from the poorer parts of 
the town have been received for penny meters. At the present 
time there is one penny meter in the town to every three shilling 
meters, and he has never yet had an application for a sixpenny 
slot meter. | 

The price for current charged up to the present has been 6d. per 
Board of Trade unit, as compared with 5d. less 5 per cent. for cash 
received from ordinary consumers, and the difference allows a sum 
of 1d. per unit for the repayment of the installations. Since April 1st, 
however, the price to ordinary consumers has been reduced to 41d., 
and the slot meters are being changed by means of replacing the 
change wheel to supply current at 54d. per unit. As the slot con- 
sumer pays cash for his supply, the author always considered him 
entitled to the 5 per cent. benefit given to the ordinary consumers, 
and he has lately introduced a plan whereby any slot consumer, 
having used over 40 Board of Trade units, can obtain a new lamp by 
calling at the oflices where the claim is veritied by reference to the - 
meter register. The supply of these lamps serves a double pur- 
pose, as not only does it assist the consumer to replace his lights 
without any cost to himself, but it also keeps up the consumption of 
electricity and the revenue from these installations. - i 
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The author will now deal with the method of reading and collect- 
ing. At the end of every three months during the summer half- 
year and every month during the winter, all prepayment meters 
are visited by an assistant from the meter department, and also a 
clerk from the borough accountant's office. The assistant reads the 
meter and registers it on a card, checking the money taken from 
the meter by the clerk. The clerk deals with the cash, and makes 
а similar check of the reading, and should there be any coins over 
and above the amount of the reading, which would represent current 
paid for but not consumed, these are returned to the meter. The 
working parts and dial of the meter are kept sealed by the meter 
department, and the cash part is locked with a Tourtell patent lock, 
the seals of which are kept by the accountant's department. 

We now come to the principal question to be dealt with in this 
Paper—that is, as to whether an installation on the slot system is a 
paying concern or not. First of all, to do this, some figures are given 
in relation to these installations which have been taken from the 
books of the department. The number of consumers dealt with are 
those which have been running throughout a complete financial year. 


Table A. 
Number of consumers, 82, 
Units supplied, 7,433. 
Units sold per consumer per annum, 906. 
Amount received per consumer per annum, £2. 5s. 4d. 
Average cost of installation complete with lamps, £2. 8s. 1d. 
Average cost of meter, terminal box, and service cable fixed, £4. 19:. 3d. 
Average cost of meter, &c., per equivalent 8 c.p. lamp, 12a. 8d. 
Average cost of meter, terminal box, service cable, &c., to the ordinary 
consumer per equivalent 8 c.p. lamp, 1s. 11d. 
Number of lamps actually connected, 422. 
Number of equivalent 8 c.p. lamps, 665. 
Number of lamps connected per consumer, 5:14. 
Number of equivalent 8 c.p. lamps connected per consumer, 8:11. 


In the second table the author proposes to show the financial 
result per installation, and to do this he must first give the cost of 
production, &c., at Colchester. 

The total cost for generation and distribution during last year was 
1:70d., and the cost of interest and redemption divided by the num- 
ber of units generated was exactly Id. In addition to these, it will 
be seen in the figures given above that the cost of meters, service 
mains, &c., for slot consumers is more than six times as great as 
the average cost of meters and service mains of ordinary consumers, 
being in the case of slot meters 12s. 8d. per equivalent 8 c.p. lamp 
connected, as against 1s. 11d. to ordinary consumers. 

As the cost of the installation is to be written off in five yearly 
instalments of 20 per cent. each, this amount will, of course, very 
PALO reduce the profits on this system of supply, although it must 
be borne in mind that when the cost of the installation is paid off, 
an additional profit of about 10s. per consuiner will be realised. 

The author understands that some towns have obtained a special 
grant from the Local Government Board, allowing them to borrow 
money for the installation costs of free wiring, but he has managed 
to pay for his system by means of an overdraft at the bank. 


Table B. 
Revenue. 
92:6 units at 6d. per unit. kd UE E Rs cR ... 22 5 4 
Expenditure, 
Cost of generation and distribution, 90:6 units at 1:7d......... 12 10 
Standing charges on 90:6 units at Id. per unit. 7 6 


A of installation at the rate of 20 per oent. on £2. 8s. 1d. 9 7 
Additional interest and sinking fund on slot meters and service 

mains at 64 per cent. on £4. 4s. 64.................... T 5 6 
Cost of lamp renewals at 4 per cent. of the revenue.......... 
Net profit per installation 


Total. соора Qi PER vw RET qe RS e. 42 о 4 


After five years have elapsed and the cost of the installation is paid 
off, the net profit, taking the above figures standing as they are at 
present, will rise to 17s. 9d per installation. 

In conclusion, the author would remark that, with all their 
troubles, which are sure to include faulty meters, extra cost for in- 
spection and collection, and the inevitable consumer who never will 
get his correct amount of light for his money, he can only repeat 
what was stated at the commencement of this Paper— viz., that this 
type of consumer is well worth catering for, if only for the competi- 
tion which it brings to the gas company or department, and the 
advertisement which is the undoubted result. 


DISCUSSION, 
(By Telegraph.) 

Mr. R. B. LEACH (Farnworth) opened the discussion on Mtr. Sillar’s 
Paper, and disagreed with several figures quoted. He pointed out that 
with these small consumers the 8.c.p. lamp in the kitchen was reall 
&lone continuously used, and £2. 5s. 41. per consumer was too much 
revenue for this. He also thought the cost of installation too low. Slot 
meters were unreliable, and there would be no sufficient argument in 
favour of free wiring and prepayment meters until far cheaper supply and 
more economical lamps were available. 


Mr. A. H. SHAW (Ilford) had had experience with 123 installations, 
each of six 8-c.p. lamps. His results were less favourable than Mr. 
Sillar's. The cost of installation was £3. 13s. 6d. and the average receipts 
£1. 5s. 10d. These were all small houses, and there were no shops. 
The cost of connecting was £5.23. 10d. He now got builders to wire the 
small houses they built, and the contractor ran a main through the block 
which was tapped off to each house, thus saving a separate service. He 
used a mercury motor meter, but it stopped on a single 8-c.p. lamp more 
frequently than did a motor meter. The latter, however, was more expen- 
sive and the shunt losses had to be allowed for. His prepayment con- 
sumers received free lamps. 

Mr. E. T. WILLIAMS (Gibraltar) described his hire.purchase system 
based on 15s. per lamp and 14 years’ purchase ; this worked out to 14d. 
per lamp per month or 1d. for lamps in clusters. Recently many appli- 
cations had come from two or three-light consumers. He proposed to 
charge 1s. 6d. per 8 c.p. lamp per month inclusive of installation and 
current ; this was limited to installations of 10 8 c.p. lamps or lesa. 14 
was on the basis of a use of current for three hours per day. A form of 
rental system was much used in Spain. 

Mr. J. G. GRIFFIN (Swindon) said he made consumers enter into & 
surety on a three-year hire-purchase system. 

Mr. H. R. BURNETT (Barrow) said he used the prepayment system 
in nearly 1,000 workmen's dwellings, and the average consumption was 
100 units per annum per tenant. The houses were wired under special 
agreement with the builders. The landlords supplied and looked after the 
meters, and he had noreason to regret this. The meter he preferred was 
one fitted with an additional dial and pointer which could be set back at 
zero after each weekly collection. It was comparatively cheap. He 
looked to a solution of the wiring difficulty in the use of flexible cord, 
as suggested in the Presidential Address. 

Mr. C. TURNBULL (Tynemouth) said that Mr. Sillar's charge came 
out at less than 4d. per unit, notwithstanding free wiring ; this might be 
cheaper than to the ordinary consumer. He thought 3/20 service cables 
too small, and suggested that their size and strength could be improved 
by using another metal than copper. 

Mr. G. H. CORRINGHAM (Leeds) described an experiment, without 
meters, made at Stamford. A shilling weekly was charged in winter, and 
sixpence in summer for four lights—two sixteens and two eights—but 
this had not paid and contracts were being allowed to lapse. 

Mr. W. A. VIGNOLES (Grimsby), said that the author's scheme would 
not pay unless the price of gas were high. One penny per unit was insufli- 
cient for re-payment of installation when compared with the figures in 
table B. No interest was charged and no allowance made for distributing 
mains, His experience was that many free-wiring contractors went bank- 
rupt before their installations were paid for. 

Alderman BUTTERWORTH (Derby), objected to free wiring and pre- 
payment systems because they made the cost of electricity deaier. 

Mr. H. BOOT (Tunbridge Wells) had been unsuccessful with slot meters. 
Many he bought were not even allowed to leave his testing room. Wiring 
at less than 12s. per lamp was inferior work and more expensive to 
maintain. He estimated repairs and depreciation at 124 per cent., but 
sometimes they were as high as 25 per cent. 

Alderman HEY (Halifax) and Councillor McGaul (Birkenhead) also 
spoke, 

Mr. J. K. BRYDGES (Eastbourne) said Mr. J. B. Mitchell (Woolwich) 
had sent him a summary of replies to a circular sent out by him 
(Mr. Mitchell) and it seemed from these replies that there was a con- 
sensus of opinion that slot meters gave a considerable amount of trouble. 
In some it was possible to withdraw the coin if a piece of cotton had been 
attached to it previously. 

Mr. A. C. CRAMP (Croydon) explained that when the lamps got old the 
meters seemed to run fast. He now gave a new lamp for cvery 35 units 
consumed. 

Mr. A. R. SILLAR, in reply, said that small shopa which kept open 
long houis constituted one 1eason for his large income per consumer. 
His cost per installation represented actual figures and was low on account 
of competition among contractors to become contractors to the council. 
The British Thomson-Houston prepayment meter which he now used 
gave great satisfaction. He had had no faults or breakages on the 
3/20 cuble. 


In the afternoon the members made visits to places of 
interest around Edinburgh, and in the evening the Association 
dinner was held at the North British Hotel. 

The business meeting is held to-day (Friday), after which 
some of the party wili proceed to Aberdeen for the week end. 


— 
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THE ACADEMIC SIDE OF TECHNICAL TRAINING.* 


Thirty years ago, within a few months, I gave an opening address 
to the Faculties of Arts, Laws and Science of University College in 
this room, and took as my subject The place of colleges in en- 
gineering training." I was then, I believe, the youngest professor 
in the College, which probably accounted for my choice as lecturer. 
Now, alas, I am the senior Emeritus Professor so far as the Faculty 
of Science is concerned, and very nearly the oldest ex-member of 
Senate still connected with the College. Probably this appearance 
of antiquity is more due to my youth in 1874, when I first came 
here, than to anything else. The fact of the matter was that at that 
time it was exceedingly difficult to find anyone who wou!d take up 
the position of an engineering professor, and doubtless men who 
were wiser and older than myself at the time shrank from the 
responsibilities which a younger man, and one more rash, was 
ready cheerfully to undertake. Although in 1875 neither my 
colleagues nor myself had, in their most sanguine moments, any 
expectation that, in the course of a generation, engineering and 
technical training would make such enormous strides throughout 
the country as it has actually made, still, the general ideas which 
we put forward then, represent very closely, on the whole, the lines 
on which technical training in colleges has, in fact, developed. I 
am proud to think that University College should, at that early 
time, have been the means of putting forward the essential ideas of 
a scheme which has since shown itself to be so well adapted to the 
requirements of English engineers. 

t is not so very long ago that engineers became willing to 
recognise that technical training had an academic side at all. 
Almost the first, and still undoubtedly the greatest representative 
of the academic side of our profession, was the late W. J. Macquorn 
Rankine, who, after 18 years of practical engineering experience, 
became Professor of Engineering in Glasgow in 1855, and held the 
chair until his death in 1872. Some of his pupils have occupied, 
and now occupy, very high positions in the profession for which he 
did so much. Perhaps, it may be said, that Rankine was by nature 
rather a physicist dealing with engineering problems, than an 
engineer (in spite of his love for the“ three-foot rule) f dealing with 
engineering problems. But only those of us who have had occasion 
carefully to study his work from the point of view of trying to teach 
subjects similar to his, can ever 1 what an extraordinary 
payment he was. 

p to the years 1870 and 1880, Rankine’s pupils and their con- 
temporaries were not yet old enough to influence the body of the 
engineering profession, and there still existed a pronounced dislike 
on the part of an enormous number of engineers to anything 
academic; a dislike which can hardly be realised now by those who 
see the various professional bodies vying with one another in their 
endeavours to ensure that their members shall have a proper and 
complete scientific training. Before the date I have mentioned, 
both the London Colleges University and King’s—had made some 
attempts at engineering teaching in a more or less desultory fashion. 
At the School of Mines Willis lectured on “ Applied Mechanics," 
which meant Mechanisms only. In Glasgow, Rankine had, as I 
have said, been working for years, and in Edinburgh an Engineering 
Chair had been recently established, but nowhere was there anything 
which would now be considered as a systematised course of instruc- 
tion for engineering students. 

In the early seventies a considerable change scemed to come over 
the feeling of colleges towards engineering training. No doubt this 
was due to many causes, partly, perhaps, to the increasing demand 
for such training on the part of young men who wanted to enter the 
engineering profession. Partly, no doubt, it was due also to the 
general outcry about the importance of technical education, which 
had by that time become very pronounced, although in the main the 
technical education spoken and thought of by the public hardly 
touched the academic education of engineers as we now understand 
it Something also must be attributed to the establishment by the 
Institution of Civil Engineers of the class of students,“ the junior 
members of the Institution, and the increasing importance which 
came to be attached to this class as containing the men who were 
afterwards to become the active engineers of the country. 

Some year or two before my appointment to the Chair of Engi- 
neering, Mr. Dwelshauvers-Dery, then & Professor at Liége, and 
since that time Rector of the University of Liége, had met some of 
my colleagues when on a visit to England, and had left with them 
(as I was told) the first suggestion of something like an engineering 
laboratory. Of this I was duly informed later on, and it struck me 


* Abstract of an Address delivered before University College, London, 
Union Society, by Dr. Alex. B. W. Kennedy, F.R.S., yesterday. 
t ‘‘ Some talk of millimetres, and some of kilogrammes, 
And some of decilitres to measure beer and drams ; 
But Го a British workman, too old to go to school; 
So by pounds I'll eat, and by quarts I'll drink, and 
I'l work by my three-foot rule." 


at once as representing the lines on which we ought to proceed if we 
were to make any progress. It was, therefore, on these lines that, in 
1875, I sketched out in this room the probable course of future engi- 
neering training on its academic side. It seems sufficiently evident 
now, when engineering laboratories are as plentiful as university 
colleges, that they represent an essential part of engineering train. 
ing; but it was by no means evident then, and it was more or less 
of a revolutionary idea that such laboratories could be founded and 
worked, although they would obviously be not so very dissimilar 
from the old chemical laboratories, and would be still more closely 
related to the physical laboratories which were then only just coming 
to the front, largely through Prof. Carey Foster. There had pre- 
viously been engineering laboratories (like the celebrated one of the 
late Prof. Bauschinger in Munich) both in Europe and America, 
but these had been used for research and advanced experiments by 
teachers and scientific men, and not for the actual training and ex- 
perimental practice of studente. About the same time, however, 
although unknown to each other, the development of laboratories 
into something like their present condition was, I believe, going on 
in America as well as here. 

Perhaps our success in establishing the first little engineering 
laboratory in the basement of this building was partly due to the 
extreme modesty in our financial demands. I believe we started 
with £500, and although I do not suggest that it would be desirable for 
the present well-equipped laboratories here and elsewhere to return to 
their original primitive condition, still I feel sure that what we 
wanted in funds and apparatus we made upin enthusiasm and 
determination. We—and I speak of my old students and myself— 
had so much to learn, were so determined to learn it and so de- 
lighted with the novel means at our disposal for learning it, that I 
doubt if ever since that time quite so much good has been got out of 
any laboratory as some of us got outof this one between 1876 and 1880. 


In 1874, the professor of engineering at University College—and 
this practically applies to dadar chairs elsewhere—had to do not 
only with the work which is at present done here by Prof. Harcourt, 
Prof. Fleming and Prof. Cormack, but the entire work of the whole 
of the assistants of all these professors, for I doubtif an assistant to a 
professor of engineering had ever been heard of before that date. (My 
first classes had, I think, from three to six members.) Now all the 
great engineering societies have recognised formally that no engi- 
neering training is complete without its academic side, and a very 
important committee, consisting of delegates from the five great 
engineering societies, with Sir William White as president, has 
been at work for some time formulating their ideas as to the nature 
of the qualifying training, and going so far as to formulate also 
ideas as to the preliminary education of young engineers before 
they commence their academic training. i do not wish—rather I 
do wish very much, but it is not my subject to-day—to enter upon 
the very thorny questions involved in what that preliminary educa- 
tion ought to be according to the notions of a grown-up engineer. I 
will say, however, for it is no secret, that communications received 
from many headmasters of our great schools, while not going so far 
as some of us would like, are yet quite astonishingly radicalin their 
ideas as compared not only with 30, but even with 15 years ago. 


As to the general trend of our academic training, I think we engi- 
neers are entitled to say that it should be so arranged as best to 
train the best engineers. I put it in this way because I mean it to 
be understood that while on the one hand the best engineer is cer- 
tainly not the man who knows his own business only and narrowly, 
on the other hand, I think we are entitled to demand that the engi- 
neer should not be looked upon as the mere bye-product of the 
training, but as the chief result to which other things are to be 
subordinated. In saying this, however, I particularly do not mean 
that the academic training of engineers should be laid out exactly 
on superficially utilitarian lines. The idea of giving a young man 
just as much mathematics, just as much physics or just as much 
chemistry as the minimum that he can professionally require, is not 
only pernicious, but absolutely fallacious. I am sure that the only 
way of knowing a subject up to a certain point, in such a fashion that, 
up to that point, it can be ereus utilised, is to study the subject 
up to a point very much further advanced. It is not at all a valid 
objection to the teaching of any particular point in mathematics 
or physies that it is more корма or more advanced than 
anything which the engineer will be likely to require. That, in 
itself, is not an objection at all, because, as I have said, it is 
impossible really to master a scientific subject up to a certain, often 
very elementary, point without having at least a superficial know- 
ledge of a much greater extent of the subject. But it is desirable, 
indeed necessary, from our point of view, that the advanced work in 
purely scientific subjects should be specially chosen so as best to 
deepen and make certain the knowledge of the earlier work. This 
may be, and almost certainly is, a very different thing from choos- 
ing it so as to form the best basis for still further study of the 
particular science in question. In this connection I must point out 
—at least as my opinion—that it is a mistake to consider that there 
is only one mathematics or one physics, and that either the pre- 
paratory work or the whole teaching must necessarily be the 
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same for everybody—for the man who is to devote himself 
to engineering, or for the man who intends to spend his life in 
physical work. For instance, I think an engineering student may 
be allowed to take for granted that A times B is equal to B times 
A (he is always quite prepara to believe it), and that it is perfectly 
reasonable to make to him dogmatic and probably in a sense, 
erroneous, statements as to atoms (let us say), or as to the ether, 
without any of the qualifications which would be necessary, sup- 
posing the atoms and the ether were to form the basis of the man’s 
future studies. 

It is, no doubt, a noble conscientiousness which sometimes pre- 
vents a man who is in the front rank amongst scientists from 
making to his students, as quite general, statements which he 
knows to be true only with qualifications or limitations. But the 
case is one in which often the general statement, given with autho- 
rity, will really give the student a truer conception of the facts 
than a more accurate statement which is guarded by reasoning and 
explanations which he (that is, the student) cannot understand, and 
will almost certainly misunderstand. I can illustrate this easily at 
my own expense. Yearsago I read Sir Archibald Geikie's Scenery 
of the Highlands " for the first time with great delight. Meeting 
Prof. Bonney in the Common Room soon after, and knowing of the 
existence of certain geological controversies, I asked him (perhaps 
more or less maliciously) if I might take Geikie's geology as all 
right. He hesitated a moment, and then said emphatically, “ It is 
quite right enough for you anyhow ! " 

There is one matter in connection with the teaching both of 
mathematics and physics to engineering students which I think 
might well be emphasised more than is generally the case. Whether 
it is desirable that it should be emphasised in dealing with the general 
student I do not venture to say. I mean the point that the answer 
to any question can only be as accurate asthe data of that question. 
For the ordinary examination question in mathematical physics it 
is necessary and unavoidable to pre-suppose certain data, which in 
real life are absurd and impossible. In the ordinary everyday ques- 
tions of engineering there is nothing more misleading than to take 
for granted the data of the examination paper; and a very great deal 
of the disrepute into which mathematical work had fallen at one 
time among engineers was due to the fact that although the average 
student was able to use his methods rightly, he was unable to perceive 
whether they led him to a right result. I think it must be possible, 
even if it is not exactly easy, to point out to the student the extent to 
which the accuracy of his answers is influenced by the assumptions 
which he makes. It is, I am afraid, too often presumed that the 
method of working out the answer is the chief thing ; perhaps it may 
be from some particular point of view. But for our purposes, foolish 
as it may sound, the method of working out the answer is only 
secondary ; the answer itself is the chief thing, and we really must 
have that answer right when it finds itself translated into steel or 
stone. We would much sooner have a right answer got by an 
imperfect method than & wrong answer got by the best method in 
the world. And an answer may be wrong in two ways: it may 
be wrong because the data are in themselves wrong—that is to 
say, inapplicable to the particular case—or it may be wrong by 
being stated in a form much more accurate than the real data will 
allow of, as when we find the indicated horse-power of engines 
given to six significant figures, when we know perfectly well that 
the fourth must always be doubtful. It would be most useful 
if our scientific professors would discuss these points with their 
students and show them specially the extent to which the methods 
and theorems of the mathematician and the physicist may be 
properly applied when the only data available for the problems 
are such as actually are found in practice. It is hardly fair to leave 
the engineering professor to tell his pupils—or to leave the engineer 
to tell his assistants—that the methods they are using are quite 
inapplicable and the results which they are getting obviously inac- 
curate. This is in every way inadvisable, and may lead the other- 
wise guileless student to discount all his teachers instead of only one. 
Every scientific experimenter knows that it is often the most difti- 
cult part of his work to say how alterations in data or want of know- 
ledge of accuracy in data may affect the result, and I should like 
much to see this matter systematically dealt with by the teachers 
who have actually to do with the scientific or theoretical treatment 
of the questions concerned. If they have any doubt as to what is 
the general nature of the complex engineering questions which have 
to be solved, a letter addressed to any engineer in Westminster 
would bring them the fullest informatioh. But happily most of the 
University Colleges now have engineers on their Senates so that the 
information can be had without going outside their own walls.* 

1 do not intend to say anything here as to the preliminary part of 
the academic teaching of specially engineering subjects, including 
laboratory work. This may be sub-divided in many ways according 


* I should like to add here my great appreciation of such work as has 
lately been done by Prof. Karl Pearson in the publication of his Research 
Memoirs." There is no scientific worker, as I had much occasion to know 
personally, who is more thoroughly alive to the points which I have just 
raised than my old and most distinguished colleague, 


— 


to the individuality of the teachers, the arrangement of the staff and 
the aims of the particular college, and it cannot be said that any one 
way is necessarily better than any other. But as to the more 
advanced part of engineering teaching in colleges, I want to put for- 
ward an idea that I have more than once had occasion to express. 
I should much like to see the development of some such connection 
between old and distinguished students of a college, who become 
later on older and more distinguished engineers, and the college at 
which they have studied or some other college, as exists in the 
similar case of the medical profession. I do not mean simply, or 
indeed at all, that, for example, University College should ask senior 
engineers in the country or in Westminster to give occasional lec- 
tures to their students on special subjects. I do not say that such 
an arrangement may not be useful as an accidental or occasional 
thing, but I mean much more than this. The senior engineer (I 
am afraid I come into this category myself now) may have a very 
large experience and have carried out a great deal of work. But 
he is probably not in touch with the college or with academic work 
of any sort, nor in touch with students at all; and, therefore, while 
he knows his subject, he may be a very unsatisfactory teacher. 
There are two difficulties in an older man going straight from busi- 
ness to lecture. One is that, being out of touch with students, he 
does not understand the difficulties which present themselves to 
young men and have so long ceased to be difficulties to himself, 
that he has even forgotten their existence. Then secondly, having 
been for many years accustomed to look at his professional work 
entirely from & non-academic side, he really knows too much 
to be able to lecture about anything. He would be too apt to 
overload his lectures with masses of undoubtedly very important 
statements, most of which would not be appreciated by men in the 
student stage, and which by themselves would also probably involve 
difficulties of apprehension which would make their mere statement 
to the student useless. My suggestion is that to get the full benefit 
from its best pupils & college should, if possible, keep in touch with 
them after they have left it. A few years after they have left 
college, and when they have fairly got into the swim of professional 
work— but before they have so much lost touch with the dfficulties 
of their college days, that they no longer appreciate the student's 
point of view- they might be made to help in teaching by giving 
lectures on the special branches of engineering with which they 
were specially and actively familiar. They should do it before they 
have forgotten what they formerly learnt, or have had it driven out of 
their heads by the pressure of other ideas, and while college methods 
and points of view are still familiar. They would be men still making 
their way in their profession, still, le& us hope, full of enthusiasm 
for their work, and certainly they would be daily finding out the 
differences between actual and academic problems. Teaching of 
this kind could in no way replace the general preliminary teaching 
of engineering subjects in the college, which must continue to be 
given, as it is given now, by a professor or professors, the bulk of whose 
time is spent at the college and who are thoroughly in touch with 
all the students. I confess, however, that I hope a time will come 
when in any case professors of engineering will not remain per- 
manently in academic harness, but will come out and take their 
place—a most important one—as colleagues among the active 
and leading engineers of the country, and will look upon such a 
position as that which they ought to reach rather than a solely 
academic position, however eminent. But, in addition to the work 
of the permanent professor or professors, I believe that old students 
coming back in the fashion I have indicated, not in one only but in 
several branches of engineering, and giving short courses of special 
lectures to third year students, would very much help both the 
students and the rest of the teaching staff. The arrangement would 
also have the very great advantage of bringing about a closer and 
warmer connection between the men who are at work in their 
profession and the colleges where they were trained. It would also 
help to keep the colleges themselves in that actual and continual 
touch with engineering things and ideas which is so absolutely 
essential for their continued usefulness. Ihe growth and develop- 
ment of engineering is so rapid, so varied, and so continually 
ahead of all text books, that without personal contact of pro- 
fessors and teachers with actual work, the teaching of a college 
may, indeed must inevitably, soon fall behind and become out of 
date. For this reason I have strongly advocated, in certain recent 
cases, where I have been asked the question, that not only should a 
professor of engineering be allowed to carry on the real practice of 
his profession conjointly with his academic work, but that he should 
be encouraged and pressed to do so. This may result in the teacher 
giving up professorial for professional work altogether sooner than he 
would otherwise do. But if so the students who have passed through 
his hands are certainly not the losers, however much the college may 
regret the loss. And no doubt the more it is found that the academic 
position forms a step in tho professional, the more and the better 
candidates will be found for each academic vacancy which occurs. 
It will be noticed that the scheme I have outlined is closely 


analogous to the system already general in connection with medical 
training, where the lecturing and professorial staff on the technical 
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side consists alniost entirely of old students (occasionally from other 
colleges) who are beginning to make their way professionally, or 
who—by the time they have become professors—have actually made 
their way to the highest ranks of their profession. 

In conclusion I will only add that I can hope for nothing better 
than that during the next 30 years--at the end of which I fear I 
cannot expect to be again asked to lecture here—the advance in the 
academic side of technical training may be as great and as real as it 
has been during the last 30 years, and that then, as now, and as 
in 1875, University College may in this matter hold the advanced 
position which it has always tried to deserve. 


WORM GEARING FOR RAILWAY MOTORS.“ 


BY HENRI SOMACH. 


Worm gearing is undeniably one of the most efficient methods 
in mechanies for reducing speed, and is especially desirable in 
electric work on account of the ability to use it with a high- 
speed motor. The apparatus required 1s compact and light, and 
easily permits a reduction in speed of 1 to 12, for example, while if 
the same reduction were used with spur gearing, belts or ropes, double 
transmission would be required. The common prejudice, that there 
is а considerable loss in efficiency from worm gearing is not justified 
in actual practice. The results with worm gearing show an efficiency 
of transmission exceeding frequently 90 per cent. Fig. 1 is an 
efficiency curve, with different loads of worm gearing employed with 
a 25-H.P. to 40-H.P. motor built by the Oerlikon Machine Works. 
The efficiency at some points on this curve is as high as 96:8 per 
cent., and remains above 90 per cent. between one-fifth and full load. 
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Fic. 1.—Cuaves SHowisa EFFICIENCY oF WORM-GBAR Drive. 


On account of these advantages, the application of worm gearing is 
very numerous in electrical installations. It is especially convenient 
in drawbridge work, where, on account of the desirability of small 
dead weight and compactness, it is employed practically to the 
exclusion of all other kinds of gearing. The results in operation 
have been very favourable. Drawbridges equipped with worm 
gearing have remained in service for a period of from 10 to 12 years 
without any indication of wear on the gear. It is true that in this 
service the gearing has intermittent use, but in other cases, where 
it has remained in continued service, the results have been no less 
satisfactory. The Oerlikon Machine Works some time ago installed 
a trial equipment of worm gearing in continuous service, and after 
three years there is not the least indication of wear. 

Worm gears have also been used for vehicle propulsion, but with- 
out a rigid connection between the transmission and the motor. This 
arrangement has not proved satisfactory, except in rare instances, 
and has been generally abandoned in electric railway work for the em- 
ployment of spur gears. It is therefore interesting to note the recent 
trial by the Oerlikon Works with the object of returning to worm 
gear for vehicle use. The new arrangement adopted is characterised 
by the fact that the gear and the motor are not supported in a rigid 
way, and that the motor rests by itself on the portion of the truck 
suspended on springs, as shown in Fig. 8 The worm wheel is keyed 
on an axle of the car; it is driven by a worm whose end thrust is 
taken up by a ball or collar thrust bearing. The worm and wheel 
are enclosed in a cover composed of a hermetically-closed iron box 
with a cover, c. This gear case rests directly without springs on the 
axle, a, by means of a special journal, p, and braces, ЁЁ. 

To maintain the gear shaft in an approximately constant position, 
it is fixed rigidly at one end to the gear case and at the other end to 
some point on the car or truck. This latter adjustment is jointed 
so as to take up the play in the suspension springs. The connection 


* From the Street Railway Journal of New York. 


between the shaft of the motor and the worm is by means of two 
plates coupled together in the way shown in Fig. 8 by т! and m?. 
The worm is of hard steel, consisting of three turns, and the wheel 
of cast steel, with phosphor-bronze teeth. The pitch of the teeth is 
120mm. and the pitch angle 29 degs. 55 min. The diameter of 


I 


KE. | | | 
= 12 * | { 
B E | | |Gear ratio- 1:12 
& * | | T 1 f Ї * * DER X 
212 E | | | Diameter of jwheel+0.8 m; 
2 m je [ | + i | | $ + + 4 i 
wla аю | PUNEREA 
2 * | | | 
* {т | | | | | | >» 
к 12 | $ $ $ | | $ + $ $ | $ $ $ i 2 
є — | | | | | | | | | -5 » 
35 4 500 | $ | — i 7 | $ $ $ $ l tat т^ T \ Е 
1—64 19,4— — пи ап выз NT ша ны" > ав LE 
$ + Pe | | P | 84 
& | Seg | | | | \ 
o [^W 45% „2 4 
30 [20 400 (2000 Ж UR а. pA | LI 1 $4.1. M6 
! , > | 
15 15 90011500 E J = ! { { ; ; * 
E + $ "M І С i 1 | ? 
| | ye iav * Sr =, 
| Td CM OD EM AGES e m 
10 joo 1009 | ЕЕГ: LT | | ^) 
{ ) e , 1 
10 E m | wr «ot — 
| | de 4с е" 
| | | { S M -} = мр“ 
| | ev st 
5 100 500 "Uum LT | 
| $ pA $ $ — 
| WW 2 iy | 
— 9 —ñ4ꝓ — $ $ $ + $ t-— + B 4 * 
0 | | | | | | | Amperes at 500 volts LP. ТЕМ ed SE А 


6 10 E | 20 a0 10 80 
Fic. 8. CHARACTERISTIC CURVES OF ORRLIKON RatLway MOTOR WITH 
Worm GERAR. 


the pitch circle of the worm is 72mm., that of the worm wheel 
158-6mm. The number of teeth on the worm wheel is 86, each 
division being 40mm. The reduction in speed then is 1: 12. The 
motors are attached to the truck of the car in such a way as to be 
readily accessible for maintenance and inspection. The arrangement 


Fio. 3. —SHowiNa POSITION OF 
Moron on Part or TRUCK 
SU3PRNDED ON SPRINGS. 


described presents & number of advantages as compared with spur 
gearing, viz. :— 

1. Worm gearing permits the use of a very much higher speed 
motor than spur gearing. The motors are consequently much lighter 
and cheaper to build. Moreover, the car is equipped with two 
motors of 20 н.р. each, making 1,200 revs. per min. Each motor 
weighs 800 kg. instead of 650 kg., the weight of the ordinary tram- 
way motor of the same capacity, and operating at 500 revs. per min.; 
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thus there is a reduction in the weight of the motors of about 50 per 


cent. 
2. The cost of maintenance also is very much less on account of 
the very small wear of the worm gearing as compared with spur 
gearing. This has been sufliciently proved in practice in the nu- 
merous industrial installations in which worm gearing is used. 

8. The axles are driven without shock, and are less noisy than 
the spur gearing. 

4. With the ordinary arrangement of motors connected by a spur 
gearing a part of the weight of the motor is not spring-supported 
and is subject to blows caused by the rail joints and the inequalities 


of the track. On the other hand, with worm gearing, all of the | 
North-East London Railway Bill, which has for its object the construe- 


weight of the motor is elastically suspended, and it is not necessary 
to have a rigid connection between the motors and axles. This 
should reduce the repair charge. 

5. Another object of the proposed arrangement is the possibility 
of completely insulating the motor from the ground. It is simply 
necessary to employ insulation between the supports and the body 
of the motor and between the shaft of the motor and the worm gear. 
In this way all short-circuits are avoided between the motor casing 
and the winding. 

The car constructed by the Oerlikon Company, works on the line 
between Zurich and Oerlikon in a very satisfactory way. 


PARLIAMENTARY INTELLIGENCE. 


D d 


THAMES EMBANKMENT TRAMWAY. 
Lonpon County COUNCIL Tramways. 


The consideration of this bill was resumed by Mr. Kearley’s Committe 
of the House of Commons on Monday. | | 

Sir RALPH LITTLER, for the Corporation of the City of London, 
submitted the following clause : —“ No part of the tramways No. 1 A and 
No. 1 B and No. 2 and No. 2 B [the tramways over Westminster Bridge, 
along the Embankment, and across Blackfriars Bridge] by this Act 
authorised shall be commenced until either (a) Blackfriars Bridge has 
been widened or reconstructed by the Corporation; or (b) a bridge has 
been constructed for the purpose of carrying the tramways across the 
Thames." The Corporation asked for the insertion of this clause, and if 
such insertion were refused there would be nothing for the Committee to 
do but find the preamble of the bill not proved. 

Mr. ERSKINE POLLOCK, for the London County Council, said the 
virtual agreement which had been arrived at did not entitle the Corpora- 
tion to dictate to the County Council as to the extent of tramway 
construction within the Council's own area. 

The CHAIRMAN said that the Committee would not sanction the 
tramways coming over Westminster Bridge or going along the Embank- 
ment until the bridge was widened. They had perfect confidence that the 
Corporation meant to widen the bridge, and if the trams were allowed on 
the Embankment before that was done they might bring a nuisance on to 
the Embankment. It would be better if the circular route were carried 
out in its entirety. 

In reply to the Chairman, Sir R. LITTLER said the Corporation would 
agree that, with their consent, the works of the tramways might be com- 
тепсей before the widening was effected. He therefore inserted except 
by consent, in writing, of the Corporation, after the word shall,“ in the 
above clause. 

Mr. ERSKINE POLLOCK expressed the Council’s appreciation of the 
manner in which the Corporation had acted, and 

The clause, as amended, was added to the bill. 

Consideration of clauses was then proceeded with. 

A clause to provide that there should be no stopping places on the 
bridges for picking up ard setting down passengers was amended so as to 
provide for no recognited stopping places on the bridges “* or within 25 yds. 
of such bridges or the approaches thereto," and was inserted. 

Another clause was inserted for the protection of the District Railway Co. 

The other clauses having been adjusted, the Committee adjourned, the 
order for the report of the bill for third reading in the House being post- 
poned pending compliance with certain formalities. 


THE TELEPHONE AGREEMENT. 


Mr. Stuart Wortley's Select Committee of the House of Commons re- 
sumed consideration of the agreement between the Postmaster- General 
and the National Telephone Co. on Tuesday. 

Ald. HERBERT CARDEN (Brighton) said his Corporation feared that 
one effect of the agreement would be to allow the National Telephone Co. 
to introduce very low-cutting rates in competitive areas. With regard to 
goodwill in those areas, he thought the Post Office might have to pay 
dearly if the National Telephone Co. were allowed to crush the munici- 
palities. In areas where the Postmaster-General competed with the com- 
pany the former had protected himself against severe competition. No 
less than 973 per cent. of the messages through municipal exchanges were 
local, and he questioned whether it was worth nationalising the system 
for the sake of the remaining 2) per cent. 

Ald. J. W. SOUTHERN (Manchester) also gave evidence against the 
agreement, and, in answer to the Chairman, said that the question of 
municipal service would be placed on a different footing if it were left 
open by the agreement. 

The Committee adjourned after further evidence. 


THE ADMINISTRATIVE COUNTY OF LONDON 
ELEOTRIO POWER BILL. 
The Select Commiitee on Standing Orders of the House of Commons, 


. presided over by Mr. Halsey considered on Tuesday this bill, regarding 


which the Examiner had reported non-compliance with standing orders, 
as set forth in ourlastissue. After deliberation, the Committee announced 


that the standing orders would be dispensed with unconditionally. 


A deputation, representing the promoters, was received yesterday by 
the Board of Trade. The proceedings were private. 


NORTH-EAST LONDON BAILWAY BILL. 
A Select Committee of the House of Commons considered yesterday the 


tion of 144 miles of electric railway, extending from the Monument to 
Waltham Abbey. The opponents were the Great Eastern Railway Co., 
the Hammersmith, City & North-East London Railway Co. and the 
London County Council. 

Mr. BALFOUR BROWNE, K.C., in opening for the promoters, said it 
was proposed to have three stations in the City, one at the Monument, one 
at Liverpool-street and the third in Bishopsgate. The route of the line 
would be via Shoreditch, Bethnal Green and Hackney, up to which point 
it would be a tube railway. £1,692,781 was estimated for works and 
£853,605 for lands and buildings. Generating stations would be situated at 
Hackney and Leyton, and the capital of the company would be £4,000,000. 


OTHER ELECTRICAL BILLS. 


Sir James Woodhouse’s Committee of the House of Commons con- 
sidered the Rutherglen Electric Lighting Provisional Order on Tuesday. 
The Clyde Valley Electric Power Co. was the only opponent. Mr. 
Balfour Browne, K.C., and Mr. Macassie were for the promoters and Mr. 
Lloyd, K.C. and Mr. H. Beveridge for the Clyde Valley Co. 

Mr. BALFOUR BROWNE, K.C., said the only contentious point was a 
clause which provided for the transference of the order to Glasgow if 
desired. The opponents maintained that it would be unfair to allow 
Rutherglen to encroach upon the company’s area, as it was outside the 
Glasgow area of supply. But as Glasgow already supplied Rutherglen 
with gas and water, he saw no foundation for the opposition. Moreover, 
clause 65 of the Clyde Valley Act was of such a nature as to give the 
company no right to oppose the order. 

Provost ROGER, of Rutherglen, said that Rutherglen had negotiated 
with both the company and Glasgow Corporation, and it was decided to 
take supply from the latter. 

Cross-examined by Mr, LLOYD, Witness said £400 of the costs would 
be paid by Glasgow if the transfer clause were embodied. 

Other witnesses gave evidence in favour of the order. 

Mr. LACKIE, chief engineer of the Glasgow electricity supply depart- 
ment, said that, although the Corporation found it difficult to meet the 
winter months’ demand, large extensions were in hand, and they would 
soon have some spare plant. The mains to Rutherglen could be laid in a 
month. 

The Committee then adjourned. : 

On Wednesday, Мг. Lloyd, K.C., argued that the clause authorising 
the transfer of the Order to Glasgow should not be passed, as the Clyde 
Valley Power Co. could give Rutherglen a service within two months at 
as cheap a rate as that offered by Glasgow. Mr. Robertson of Glasgow 
gave evidence against the promoters, and after Mr. Balfour Browne's 
address the committee adjourned. 


On Wednesday, a Select Committee of the House of Commons, pre- 
sided over by Sir James Woodhouse, considered a bill for the confirma- 
tion of a Provisional Order for electric lighting, promoted by the Urban 
District Council of Hessle. Mr. Hutchinson, for the promoters, said the 
charge for the electric lighting would be made upon the security of the 
district rate, and the Council had a margin of borrowing powers of £36,000. 
A clause providing that no deficiency was to be met by the rates was 
inserted, and the only opponent was the Hessle Gas Co. Witnesses in 
favour of the order having been examined, the Committee decided that 
the order should be confirmed subject to the drafting of certain clauses. 


The following bills were read a third time in the House of Lords on 
Monday, and passed :— Central Electric Supply Bill, County of London 
Electric Supply Co. Bill (with amendments), London United Tramways 
(Extension of Time) Bill. р 

The Metropolitan Electric Tramways Bill was read a third time in the 
House of Commons on Monday. 

The Dublin United Tramways Bill was read a second time in the House 
of Lords on Tuesday. 

The Metropolitan Flectric Supply Co. (Acton District) Bill was read a 
second time in the House of Commons on Tuesday. 


x: E eS pu 


Patent Office Publication. A useful key to the classifications 
of the patent specifications of France, Germany, Austria, Nor- 
way, Denmark, Sweden and Switzerland in the Patent Office 
Library has just been published. The classification schemes of 
France and Germany have been revised, and hence the neces- 
sity for the new key. Certain sections of French patents have 
been transferred and relettered so that all from 1861 to date 
are classified on the same system. In the case of German speci- 
fications there are two schemes of classification, one extending 
from 1891 to 1903, and the other from 1904 onwards. Other 
countries have adopted the German classification with certain 
modifications. 
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LEGAL INTELLIGENCE. 


лла сш: 


Postmaster-General у. Londonderry and Lough Swilly Railway 
Co. (Ltd.). 


In the Chancery Division, Dublin, on Tuesday, the Master of the 
Rolls delivered judgment in an action brought by the Attorney-General 
for Ireland against the Londonderry & Lough Swilly Railway Co. (Ltd.) 
It appeared that an agreement was made in 1863 between the British & 
Irish Magnetic Telegraph Co. and the Londonderry & Lough Swilly Co. 
that the Telegraph Co. should construct and complete for the Railway 
Co. along their line from the Graving Dock, Derry, to Fairland Point on 
Lough Swilly a single-wire telegraph erected on fixed poles. The Railway 
Co. undertook to pay to the Telegraph Co. for such construction 
£25 for every mile of railway, and £12 in respect of each instrument, 
together with £2. 2s. per year as rent per instrument. The Railway 
Co. failed to pay the sums agreed upon and judgment was obtained 
against them for £429. 2s. and £10. 15s. 5d. costs. The Postmaster- 
General was the assignee of the Telegraph Co., whose undertaking had 
been acquired by the State. At the time the judgment debt remained 
unsatisfied. In 1882 the Railway Co. was reconstructed and its creditors 
received preference stock in lieu of cash. A certificate of preference stock 
for £375, being 102. in the £ on the principal, and interest (£750. Зв. 2d.), 
was tendered to the Postmaster- General, on condition that the company 
should be discharged from all further claim on the judgment. Such cer. 
tificate was never handed over by the Railway Co., the grounds of refusal 
being that no discharge of claims had been filed by the Postmaster- General. 
The Attorney-General now submitted that there was no necessity for 
entering satisfaction on foot of the judgment, and that the ground put for. 
ward by defendants was untenable in law. The Crown, accordingly, asked 
for a declaration that the Postmaster-General was entitled to have handed 
over to him or his nominee a certificate for £375 5 per cent. preference 
stock of defendant company, and an aceount of interest and dividends 
due from Sept. 1, 1882. The Railway Co. pleaded that the jadgment 
never became vested in the Postmaster-General; and that by an agree- 
ment of Sept. 30, 1870, the Railway Co. gave & right of way for tele- 
graph poles and wires, in consideration of all existing agreements 
between the two companies being determined. No claim was made on 
behalf of the Postmaster-General until April 15, 1882, when the colicitor 
for the Railway Co. was in ignorance of the agreement of September, 
1870, and the offer made by him of preference stock was made in the 
belief that the alleged debt was vested in the Postmaster-General by 
virtue of an assignment of Jan. 23, 1870. No preference stock was ever 
issued by the Company in respect of the judgment debt, and they submitted 
that the debts did not vest in the Crown ав bona recantia or otherwise. 
In giving judgment the MASTER OF THE ROLLS said the right to 
recover passed in equily to the Postmaster-General, and he was the real 
creditor. The Attorney-General was entitled to judgment in respect of 
the stock which was issued, but not handed out. No costs were allowed. 


Julius Вах & Oo. (Ltd.) 


In the Chancery Division on Friday, before Mr. Justice Swinfen Eady, 
Mr. Ford asked, on behalf of the debenture holders, for the appointment 
of & manager of the company. The whole debenture issue was £1,200. 
No interest had ever been paid. It was thought that with the assistance 
of a receiver and manager the business might be carried on at a small 
profit. The company did not object to the appointment. 

His LORDSHIP : I object to appointing a manager without seeing the 
proprietv of it. 

His Lordship directed the motion to stand over till evidence was filed. 


Yesterday (Thursday) the application was renewed. An affidavit by 
the managing director stated that the business had been carried on for 
nearly six years, and was for the wholesale supply of electrical accessories. 
The company was solvent, although it had been working at a loss, and it 
was expedient that a manager should be appointed. 

His LORDSHIP made the usual order in a debenture-holder's action, 
and appointed & manager over Nov. 14 next, adding that certain amend- 
ments must be made, and the application treated as a motion for judgment. 


Lloyd's v. Marconi International Marine Communication 
Оо. (Ltd.) 

This was a motion before Mr. Justice Kekewich on Tuesday to accelerate 
the hearing of an interlocutory summons for a further and better answer 
to affidavits of documenta. 

After discussion Mr. GOVER, whe said the action was a very heavy one, 
consented to abandon the claim to the production of documents on 
e e was a claim of privilege on the ground of their being State 

ocuments. 


On this condition his lordship agreed to expedite the hearing ot the 
summons. 


Ohadburn (Ship) Telegraph Co. (Ltd.) v. Robinson & Co. 
Before Mr. Justice Farwell, on Monday, plaintiffs asked for an injune- 
tion to restrain defendants from infringing patents Nos, 22,391 of 1894 
and 7,315 of 1898. 
Mr. BOUSFIELD. K.C., for defendants, said his clients had already 
intimated that they would submit to an injunction on the second patent, 
and he now had to announce that they would submit to an injunction 
upon the first, upon terms agreed. 
His LORDSHIP, therefore, certified for the plaintiffs’ patents. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Bombay Electric Supply & Tramways Co. invite applications 
for the position of chief engineer at Bombay. Applications, stating 
age, salary ро апа full particulars of qualifications, &c., to 
the secretary of the British Electric Traction Co., Donington House, 
Norfolk-street, London, W.C. See an advertisement. 


Durban (Natal) Corporation require a boiler superintendent for 
their electric power station. Salary £250 to £800 per annum. 
Applications to Messrs. Webster, Steel & Co., agents to the Corpo- 
ration, 5, East India-avenue, London, E.C., by July 4. See Nas 
an advertisement. 


The governing body of the South-Western Polytechnic invite 
applications for the position of assistant lecturer in the electrical 
engineering department. Commencing salary £150 per annum. 
Forms of application (to be returned by July 17) from the secretary, 
Manresa-road, Chelsea, London, S.W. See also an advertisement. 


A lecturer on electrical engineering is required at Hull Municipal 
Technical School. Salary £200. Forms of application, &c., from 
the Director of Studies (Dr. J. T. Riley) Education Offices, Albion- 
street, Hull, to whom applications by July 15. See an advertisement. 


The Metropolitan Asylums Board require a temporary electrical 
draughtsman capable of preparing, under supervision, drawings, 
specifications and estimates of installations of electric light, tele. 
phones, &c., for public buildings. Salary £125 per annum. Appli- 
cations (on printed forms from the clerk to the Board (Mr. T. Dun- 
combe Mann), Embankment, London, E.C., by 10 a.m. July 8. 


Leyton District Council want a traffic superintendent and manager 
of tramways. Salary £300 per annum. 


Blackburn Education committee require an assistant lecturer in 
pure physics. Salary £120 to £140. Applications by July 11. 


A teacher of engineering subjects is required at Woolwich Poly- 
technic. Salary £150 per annum. Applications by July 14. 

The Governors of Woolwich Polytechnic also require five teachers 
of mathematics and physics. 


An assistant lecturer in mathematics (and also to give elementary 
instruction in physics) is required at Hartley University College, 
Southampton. Applications to registrar by July 17. 

A demonstrator in chemistry and physics is required at the City of 
London College, White-street, London, E.C. Applications by July 8. 


An instructor in engineering is required at the Polytechnic School 
of Engineering, Ghizeh, near Cairo. S about £430, rising to 
about £553 per annum. Applications to Dr. W. C. Mackenzie, 
5, The Crescent, Cromer. 


A principal is required for the Municipal Technical Schools, 
Limerick, who would also undertake to teach electricity in the even- 
ings. Salary £200 to £250. Applications to 60, George-street, Limerick. 


Battersea (London) Council received 152 applications for the 
position of chief assistant electrical engineer at £200 per annum. 
Four candidates were selected by the Lighting committee—viz., 
Messrs. A. P. MacAlister (mains superintendent, Battersea), R. Hunter 
(Aberdeen), R. F. Jewell (Southwark), and D. A. Hamilton (Lan- 
caster). The final voting at the Council meeting on Wednesday 
was between Mr. MacAlister (24 votes) and Mr. Hunter (23 votes), 
and the former was declared elected. 


Mr. Leonard Breach, of the British Westinghouse Co., has been 
appointed assistant electrical engineer to Liverpool Corporation. 


-— — 


EDUCATIONAL NOTICE. 

Middlesex County Council have decided to acquire the Ediswan 
Institute, Ponders End, for £1,000, subject to Enfield Council agree- 
ing to contribute one-third of total cost of buildings and necessary 
alterations. "The Institute is to be converted into & technical insti- 
tute for the eastern portion of Enfield to provide suitable technical 
instruction for the employés of the Small Arms Factory, Enfield 
Lock, the employés of the Edison and Swan Co., &c. 


* All-British Pacific Cable.— From the All-British Pacific cable, 
built ostensibly to promote British interests, the American is reaping 
the greater benefit. For without incurring or bearing any of the 
burdens of responsibility, he is, nevertheless, deriving the advantage 
of largely-reduced cable rates to Australian points, placing American 
manufacturers and merchants strictly on a par in this respect with 
their Canadian neighbours, and far in advance of their English 
friends."—From the “ Telegraph Аде” of New York. 


Argentina.— The Review of the River Plate says the mayor 
of Buenos Ayres will shortly again invite tenders for the construc- 
tion of an electric tramway between the centre of the city and Villa 
Ortuzar, Devoto and Villa Urquiza. 
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Buenos Ayres City Council have granted a further extension cf 
time (till March next) to M. G. Roux for commencing the construc- 
tion of the electric tramways authorised by his 1899 concession. 


Asylum Lighting.—The Metropolitan Asylums Board have re- 
solved to apply to the L. G. Board for sanction to a loan of £4,000 
for installing the electric light in the Belmont asylum. 


Australasia.—The first rail of the North Melbourne-Essendon- 
Flemington Electric Tramways was laid on Thursday last by the 
Premier of Victoria. The contract is being executed by the Tram- 
way Synd. of London and J. G. White & Co. 

Barrow-in-Furness.—At March 81 the capital expenditure of 
the electricity department was £92,555. 3s. 10d., an increase of 
£13,980. 8s. 10d. on the year. 

Revenue amounted to £12,303. 12+. 2d. (against £9,846), working 
expenses £5,604. 16s. 3d. (against £5,172), leaving a gross profit of 
£6,698. 15s. 11d. (against £4,674), of which £1,181. 18s. was required to 
make good a debit balance from the preceding year, £3,014. 16s. was paid 
for interest (against £2,288) and £2,485. 0s. 9d. contributed to sinking 
fund (against £1,908), leaving a balance of £17.18, 2d. 363,329 units 
were supplied to private consumers for lighting and 120,883 for power 
and heating, 68,417 to public lamps and 284,825 for tramways. 

Battersea (London).—The agreement with the L. & S.W. Rly. 

Co. for the supply of electric current for lighting and power at the 
Nine Elms goods yard has been completed, and the Council have 
commenced supply. 
. Belfast.—At the meeting of the Tramways and Electric com- 
mittee on Monday a deputation from the tramway contractors, J. G. 
White & Co. (Mr. A. N. Connett, chief engineer, and Mr. A. H. 
Beatty, secretary) attended to explain as to the quality of the over- 
head wire. 

These gentlemen explained that the firm had themselves been confused 
in regard to the quality of the wire; they were informed by the American 
manufacturer that the wire would stand a strain according to the specifica- 
tion, and yet when it arrived in this country, and the city electrical engi- 
gineer (Mr. M‘Cowen) had got a sufficient quantity to test it, it was found 
that it would not stand the specification test, and showed a difference of 
about 10 per cent. 

After some conversation the deputation retired, and the committee 
decided that, as Mr. M‘Cowen has tested two specimens of the wire and 
found both unsatisfactory, they approved of the action he had taken, 
and must decline to enter into further negotiations with Messrs. J. G. 
White & Co. on this point. 

Bourne (Lincs.).—Mr. W. E. Milns, of Stamford and Grantham 
electricity works, has prepared a scheme for the erection and 
equipment of electricity works in Bourne, and this scheme was laid 
before a special meeting of the Tradesmen’s Association on Thurs- 
day last. Further consideration is being given to the matter, and 
it is probable that inquiries will be made of firms willing to erect 
and operate such an undertaking. 


Bournemouth. By acquiring the undertaking of the Poole & 
District Electric Traction Co., the Council are obliged to give a 
Sunday tramway service between Poole and Bournemouth, but no 
trams are allowed on Sundays within the borough of Bournemouth. 


Brighouse.—There was a deficiency of £147 on the past year’s 
working of the electricity undertaking, compared with over £500 
deficiency in 1904. 

Brighton.—For the уем ended March 31 the revenue of the 
tramways department was £50,339, and the working expenses 
£38,495, leaving £11,844 to meet interest and sinking fund charges. 
The deficit was £321. 


Burnley.— The capital expended on the electricity works at 
March 31 was £87,765. 18s. 7d., increase £2,161. 18s. 5d. over 1903 4. 

The income was £21,286, 15s. 2d. (including £21,463, 14s, 3d. from sule 
of current), and the expenses £8.167. 9s. 10d., leaving £13,119 to meet 
interest (£2,374) and sinking fund (£2,428), the net profit being £8,307. 
£1,000 has been placed to reserve, £2,000 to depreciation, £500 to con- 
tingencies, and the balance (£4,806. 18s. 1d.) carried to borough fund 
account. The capacity of the plant is 1,490 kw., the maximum load on 
the feeders was 1, 338 kw., and the load-factor 22:54 per cent. (against 
15°92 per cent. last year). 3,027.233 units were generated, 2,642,541 
units sold (2,111,435 for traction, 519,456 for private lighting, and 11,650 
for public lighting). The works cost was 0°563d. and the total costs 
0°741d. per unit. 

Bury 8t. Bdmunds.—The Electric Lighting committee have 
accepted the resignation of the borough electrical engineer (Mr. 
L. P. Greig). A proposal,to engage а new engineer at a salary of 
£150 was discussed, but ultimately it was resolved to give the pre- 
sent staff three months' trial and to engage an improver. Increases of 
salary were granted to the interim chief and first assistant engineers. 

Obile.—A concession has been granted to Manuel & Horacio 
Valdes Ortuzar to construct and work an electric tramway (including 
goods traffic) between Santiago and San Barnardo. 

Olacton.—The extended time granted by the Board of Trade for 
carrying out the terms of the Council's electric lighting order, 1900, 
has nearly expired. At their last meeting the Council resolved that 
“the Council do not undertake an electric lighting scheme before it 


has been submitted to a inceting of ratepayers,” and that “in tho 
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opinion of the Council the electric lighting order is a valuable asset 
and one they should not allow to go out of their hands." 


Cleethorpes.—The Council recently decided to take over the 
generating station of the local tramway company and to work it 
themselves. This resolution has been rescinded, and the Council 
have decided to acquire the works but to lease them to the company. 


Colombia.— After the period of revolution through which the city 
of Barranquilla, in common with other parts of Colombia, has passed 
through of late, the public are again settling down to serious work, 
and are entering into schemes of public improvement with an enter- 
prising spirit. The Municipal Council of Barranquilla are making 
arrangements for the lighting of the city by electricity and for the 
construction and operation of a system of electric tramways. 

Dabiin.—A special meeting of the Corporation was held on Fri- 
day last to consider the Lighting committee’s report on the proposed 
termination of the agreement with the consulting engineer, Mr. 
Robert Hammond. 

It was recommended that a new agreement be substituted providing 
for (1) the release of the Corporation by Mr. Hammond from any liability 
under the agreement of November, 1899, to employ him on any works 
except those at present in hand and nearing completion, (2) the super- 
vision by Mr. Hammond of the works in hand and his giving assistance 
in laying the accounts before the Local Government auditor, (3) payment 
by the Corporation of the out-of-pocket, travelling aud hotel expenses of 
Mr. Hammond or any member of his staff on the remaining work to be 
performed by him, 

The recommendation was adopted. 

A report of the Lighting committee regarding the extension of the 
electricity supply undertaking to meet the coming winter's demand 
was considered, 

The committee recommended the Council to authorise the city elec- 
trical engineer (Mr. M. Ruidle) to prcceed with the preparation of plans 
and specifications for the extensions required primarily for next winter, 
as well as for the further extensions which will become necessary during 
the next three or four years. The committee anticipate a considerable 
increase in the demand for current in consequence of the reduction in the 
charge for current on July 1. 

The committee also recommended the adoption of an arrangement 
under which Mr. Hammond's services can be obtained when required for 
any special portion of the extension works usually carried out by con- 
sulting engineers, 

It was further recommended that Mr. Ruddle be instructed to at once 
prepare estimates, &c., for the L.G. Board inquiry, and that they (tbe com- 
mittee) be instructed to invite tenders for pressing works, and to apply 
for sanction to a loan of £100,000 for extensions during the next three 
or four years. 

Dundee. The revenue of the electricity department for the past 
year was £28,177 12s. 2d. and the expenses £27,708. 12s. 9d., leaving 
a profit of £468. 19s. 5d. The output was 3,067,624 units against 
2,868,566 in the previous year. The estimate for next year puts the 
revenue at £29,245. 2s. 9d. and expenditure £28,690, surplus 
£555. 2s. 9d. 

Electrical Exhibition.—Edimundson's Electricity Corporation 
organised an exhibition at Hamilton (N.B.) last week. Electric 
light fittings and electric motors, electric heating and cooking appa- 
ratus, &c., were displayed and also shown in operation. 

Blectricity in Mining.—At the meeting of the Tredegar Iron & 
Coal Co. (Ltd.) last week the directors reported that the electrical 
plant, the installation of which was commenced about four years 
ago, had now been working in its entirety for a sufficient period to 
enable them to state, after very exhaustive tests and minute enquiry 
and eomparisons, that the results fully justified the expenditure in 
adopting electricity as the motive power for hauling and pumping, 
and for lighting the collieries. 

Brxeter.— The proposed agreement with Heavitree Council, by 
which the latter undertook to obtain a provisional electric lighting 
order for Heavitree and to lease it to the City Council, is declared 
not to be in accordance with Board of Trade practice, and therefore 
the City Council will obtain the order, inserting a clause enabling 
Heavitree Council to purchase at the end of 21 years. 

Fenton.—In reply to an inquiry by the Board of Trade as to the 
steps taken by the Council to carry out the terms of their provisional 
order, 1899, the Council, after due consideration, have come to the 
conclusion that the demand for electricity in the district would not 
warrant the expenditure of providing works and laying mains. 

Finchley.—The Council have accepted the insurance company's 
offer of £1,372. 16s, 9d. in settlement of their claim in regard to the 
recent fire at the electricity works. 

Fulham (London).—For the year ended March the electric light- 
ing department reports a surplus of £573. 12s. 10d., after taking into 
account a credit otf £980 from the general rate. 

The Finance committee have ordered £250 to be left as reserve for bad 
debts and cash discounts, and £250 to be placed to machinery reserve 
account, the balance (£73. 12s. 11d.) to be carried forward. 


German Trade Schools.—It is reported in the “ Frankfurter 
Zeitung " for May 17 that the Chemnitz Chamber of Commerce has 
decided that there is danger in permitting \foreigners to inspect the 
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Saxon trade schools as they would “ see things of advantage to them- 
selves and to the detriment of German industry." It is regarded as 
hazardous to still further strengthen foreign competition. 


Hammersmith (London).—The Council on Wednesday approved 
the proposal of the L.C.C. to construct tramways from Queen- 
street, Hammersmith, to Putney. : 

The offer of Hanley Corporation to purchase the maximum demand 
indicators now fixed on consumers' premises throughout the borough 
(about 1,000) was accepted at following prices :— 21 and 5 amperes, 15s. 
each ; 10 to 25 amperes, 17s. 6d. to 20s. each ; larger sizes, 30s. each. 

The electrical engineer (Mr. G. Gilbert Bell) submitted a report 
as to the conversion of the arc lighting from rectified to alternating 
current— 

The trial circuit in Hammersmith.road was now in working order, and 
the result was in every way satisfactory. The cost of the conversion was 
£52. 23, 8d., and the expenditure was justified for the following reasons : — 
(a) The light was improved, being more equally distributed along the 
street instead of concentrated around the posts; (b) the lamps had been 
completely renovated, and were now quite as good as when purchased 
originally in 1696, and should stand another 10 years without any heavy 
expense for renewals; (c) the circuits consisted of only 16 lamps, so the 
pressure on the cables was reduced, thus decreasing the risk of break- 
downs and also minimising the importance of breakdowns; (d) the 
present system of running 50 rectified arcs on one circuit inflicted great 
strain upon the cables, and especially upon the fittings in the posts, with 
the result that during stormy weather the fittiogs failed and caused 
trouble and expense. The total cost of converting the whole of the 
rectified arcs to alternating (without taking credit for apparatus thrown 
out of use) would not exceed £500. The cost of upkeep of the present 
sysiem amounted to £353. 17s. last year, and Mr. Bell anticipated that if 
the lamps were converted this item will almost disappear. He recom- 
mended that the work be placed in the hands of the Universal Electrical 
Co., who carried out the trial circuit alterations. This was agreed to. 

Heywood.—Sanction has been received to a loan of £37,200 for 
the conversion of the local tramways to electric traction. 


Bull.—An unopposed inquiry was held last week into the appli- 
cation of the Council to borrow £36,000 for additional electric 
lighting plant. 

Inquest.— On Monday an inquest was held at Lambeth (London) 
on the body of Alfred E. Gray, an clectrician. Deceased was 
engaged in adding an extra light in the basement of premises in 
Kennington-lane. 

Mr. A, Bessant (brother-in-law and partner with deceased) said that an 
installation bad just been completed on the premises where the accident 
occurred, and he was calling deceased to his dinner when he saw him 
drop down. Mr, Gray had a pair of pliers in his hand with the end of a 
wire in them. Current was supplied at 220 volts. He did not think the 
current in itself would be suflicient to cause death, as 220 volts was 
supposed to be safe for ordinary purposes. Gray had always been 
nervous about receiving a shock, and possibly fright affected him. He 
thought the accident was due to the fact that his brother-in-law was 
standing on damp earth, which formed the floor of the basement, and 
that the nails in his boots had something to do with it. It was usual to 
cut the current off before commencing work, but this was not done in that 
case, Under similar circumstances he (Mr. Bessant) had been able to 
release his hold of the pliers when the voltage had been as high as in this 
case, but the current was apt to take away one’s power to a certain extent ; 
it depended on a person’s constitution. 

Medical evidence was that death was due to an electric shook of a con- 
tinuous kind, which caused rigidity of the muscles and arrest of respira- 
tion. Death had not been instantaneous, but slow. 

Mr. G. Sco1T Ram, Electrical Inspector of Factories, gave evidence as 
to the possibility of releasing hold of a live wire and said that experiments 
by a Continental professor with alternating currents showed that the 
point at which he could not release his grip was 96 volts. It might happen 
with current in domestic use, as in this case, that a man would not be 
&ble to let go, but in the ordinary way the risk did not exist, as there was 
nothing but properly-insulated parts to come in contact with the hand. 
This accident occurred through disregard of two elementary rules. Notice 
should have been given to the supply company, and current should have 
been cut off before work was commenced. 

A verdict of accidental death was returned. 


Lead Poiscning.— Das Internationale Arbeitsamt, Basle, Switzer- 
land, has offered a number of prizes for essays upon the means of 
combating lead poisoning. Amongst these prizes is one of £125, 
and a second of £75 for the best essays on the elimination of the 
danger of poisons in chemical and electrical works where lead is 
employed. The essays have to be in by Dec. 31 next, addressed as 
above, and may be written in English, French or German. 


Leeds.— During the past month the equivalent of 10,955 8-c.p. 
Jamps was connected to the electricity mains. This was the highest 
figure for any month since the commencement of supply. The 
increase is mainly accounted for by orders for motive power, the 
inotors added during the month aggregating 252 H.P. 

Leyton.—The Council have decided to take up a loan of £62,221 
for tramways. 

Lincoln.—The accounts of the electricity department for the year 
ended March show capital expenditure £51,333, increase £4,281. 

The income was £6,832. 4s. 8d., working expenses £2,904. ls. ild., 
gross profit £3,928. 2s. 9d. After wiping off a debit balance of £906. 9s. 8d. 
from previous account, applying £1,225. 6s, 10d. in redemption of debt 
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and £1,542. 03. 2d. in payment of interest, &c., the net profit was 
£254. бв. 1d. 74,878 units were supplied to public lamps (compared with 
58,688 in previous year) and 356,595 to private consumers (against 341,109). 
The maximum demand was 413 kw., against 372 kw. 

Liverpool Overhead Railway.—On and after July 2 through 
connection and bookings to and from all stations on the Liverpool 
Overhead and Southport branch of the Lancashire & Yorkshire Rail- 
way will be possible. A revision of fares has been made on the 
Overhead Railway. 


London Power Bills and Provincial Municipalities. —A ber. 
deen, Leicester, Exeter and other provincial Councils have decided 
to co-operate with London County Council in opposing the London 
Electric Power Bills. 

Manchester.—For the year ended March 81, the total revenue 
of the tramways department was £631,955. 12s. 4d., against 
£611,881. 3s. 8d. in the previous year. 

The working expenses were £411,597. 38. 11d.(against 2391.85. 138. 11d.), 
leaving gross profit 4 220, 358. 85. 5d. (against £220,027. 9s. 9d.). After 
paying interest (£52,120. 7s. 11d.), sinking fund (£35,379. 6s. 5d.), rent of 
tramways (£10,000) and other charges, the net profit was £120,950. 3s. ud. 
Out of this sam £70,907 was applied to renewals and depreciation, £46,000 
in relief of rates and £4,043. 3s. 8d. in improvements. The contribution 
in aid of the rates was increased by £5,000 being transferred from reserve, 
making the total contribution for the year £51,000. The total borrowing 
powers is £1,925,000. £1,515,168 bas been borrowed, and the total capital 
expenditure is now 1. 587.930. During the year 126,900,875 passengers 
were carried, an increase of over 6,000,000 on the previous year. The 
car mileage run was 14,123,124 against 13,617,448 the previous year. The 
electrical energy used amounted to 18,851,240 units (against 16,815,764). 
The average traffic revenue per car-mile was 10:84. (against 10 52d.), and 
the average traftic revenue per mile of single track £4,299 (against £4,463). 
The average working expenses per car-mile (including power) was 6:99d.. 
against 6 73d. The renewals and depreciation fund amounts to £185,085 
(against £119,844). The aggregate length of single track open at the end 
of the year was 146 miles (against 188), 

The Bury section of the Corporation's Radcliffe electric tram- 
ways was opened on Saturday. 


Manufacturers' Association of Great Britain.—This Asso. 
ciation is being formed ** with the object of stimulating and expand- 
ing British trade in colonial and foreign markets by co-ordination of 
the industrial forces of the country and co-operation amongst manu- 
facturers and traders." 

It is notified that the Association is assisted by the Board of Trade, 
by foreign and colonial offices, colonial governments, British consular 
oflicers, chambers of commerce, employers’ federations, technical institu. 
tions, Ke. A preliminary circular, setting out the objects and method of 
working of the Association, is available, and can be obtained from the 
offices, Orchard House, Great Smith-street, Westminster, London, S.W. 
It is pointed out that the new association will be in no sense a trading 
body, and will be solely occupied in facilitating and promoting British 
export trade by all legitimate means, 

Metropolitan District Railway Fares.— Mr. C. T. Yerkes states 
that as soon as the various sections of the company’s lines are elec- 
trified, a uniform fare of 2d. will be charged between Whitechapel 
and Hammersmith. On all other lines controlled by the District 
Co. similarly low fares will prevail. Tickets will be collected in the 
same manner as on the Central London Railway. Only third-class 
tickets will be issued, but attached to every train will be a first-class 
carriage, by which passengers so wishing may travel on making an 
extra payment to tlie conductor. Pending completion of the elec- 
trification, the present fares will be charged. Everything is ready 
(it is announced) for opening the through route from Whitechapel 
to Ealing as an electric line on Saturday. The Inner Circle electric 
service will be started within one week. 

Mexico.— With reference to the statement in our issue of Nov. 11 
last that a Canadian company (the Montreal-Mexican Light & 
Power Co.) had acquired a controlling interest in a German com- 
pany operating in Mexico City, it 1з now stated that the new company 
(which has purchased all the electric light and power undertakings 
in Mexico City for about $11,000,000) has recently issued bonds for 
ee and proposes to greatly extend and develop the existing 
works. 

Middlesex Light Bailways.— Middlesex County Council have 
approved an arrangement between the Metropolitan Electric Tram. 
ways (Ltd.) and London County Council as regards the tramways in 
Green Lanes and Seven Sisters-road. 

In consideration of the company giving L.C.C. possession of the tram- 
ways in the Seven Sisters-road L.C.C. will defer the purchase of the 
portions of the tramways in the Green Lanes and Seven Sisters-road 
north and east of the Manor House (and wholly in the county of London) 
until 1925, or possibly five years later, so as to make the tenure of these 
lines coterminate with the tenure of the portion of the tramways belong- 
ing to the company in Middlesex. 

Missing.—It is reported that Mr. P. Dewhirst, electrical engi- 
neer, of Blackpool, who had been staying at a hotel near Winder- 
mere, has been missing since Sunday evening last. He went out 
on Sunday evening in a small row boat and did not return. On 
the night of his disappearance an empty boat was discovered on 
the middle of the Jake. The oars did not appear to have been used, 
and evidently the boat had not capsized. 
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| Norwich.—The accounts of the electricity department, abstracted 
in our last issue, were approved by the Council on Tuesday. 


Nottingham.—The total income of the tramways department 
for the past year was £126,329. 19s. 7d. and the expenditure (in- 
eluding interest and sinking fund) £106,148. 3s. 10d., leaving 
£20,181. 15s. 9d., out of which £15,000 has been contributed to the 
general district rate account, and the balance (£5,181, 15s. 9d.) 
carried to reserve. 

The general manager (Mr. John Aldworth) reports that 10 additional 
cars have been fitted with top covers of an improved design. The further 
experience with covers proves them to be of great advantage. A salt 
waggon, fitted with roller gear for economical and expeditious salting of 
rails during snowstorms, has been built at the car works, the cost of car 
covers, tower waggon, salt waggon, &c., amounting to £975, being paid 
out of revenue. The receipts for the year were £1,872. 5s. 5d. less than 
the previous year. 2,549,2908 car-miles were run, an increase of 37,2891. 
The passengers carried numbered 27,496,447, or 380,432 less than the 
previous year. The total receipts averaged 11:89d. per mile, against 
12:24d. The total capital expenditure to March was £560,240. The 
electrical energy purchased for traction, car and depot lighting, works 
machinery, and permanent way repairs, amounted to 3,895,321 units, 
measured at the power stations, equal to 1:52 units рег саг. mile, against 
3,768,600 units, or 1:50 units per car-mile for the previous year. Cur- 
rent was supplied by the Electricity committee at 1:254. per unit. 

Oxford.—The City Council decided last week to acquire the under- 
taking of the City of Oxford & District Tramways Co. (Ltd.), and 
formal notice has been served upon the company. The purchase is 
to be completed by Dec. 81, 1906. 


Poplar (London).—The Council have decided not to entertain the 
terms offered by the promoters of the Administrative County of 
London and District Electric Power Bill for a supply of electricity in 
bulk. Opposition to the scheme will be continued. 


Presentation.—On 20th inst. the staff and employés of Burnley 
electricity works presented the borough electrical engineer (Mr. R. A. 
Birkett) with a silver tea and coffee service on his appointment to 
the position of borough electrical engineer at Southend. 

Mr. STARKIE (acting electrical engineer), who made the presentation, said 
they were sorry to lose a chief who had raised the department to a con. 
dition of efficiency almost unsurpassed in the country. He had been an 
exceedingly kind chief, and they would all be very sorry to lose him. 

In reply, Mr. Brrxett said that he would not have been able to get the 
results he had if he had not had a loyal and hard-working staff. 

Pwl)heli.—The Council have referred to a committee an offer by 
а company to take over the Pwllheli provisional order, 1900. 


Rating Appeals, &c.— At the Midsummer Quarter Sessions for 
the W. Riding of Yorks on Tuesday, the Midland Railway Co. 
appealed against the assessment of their lines in Shipley. 

In the course of the evidence it was stated that owing to electric tram- 
way competition the loss of passengers to the Midland Company in the 
districts between Leeds and Bradford numbered 829,000 for the past year. 
The company were successful in their appeal, the rating being reduced 
from £8,650 to £7,281, 

By agreement, the rating of the Midland Company’s lines in Calverley 
was reduced from £3,367 to £2,789. 

At Bradford Quarter Sessions the Midland Railway Co. also appealed 
against the assessment of their property in the North Bierley Union on 
the ground of decreased receipts on account of electric tramway com- 
petition. In this case, however, a technical point was raised that the 
company had not served their notice of appeal in time. This objection 
was upheld. 

Ata conference of representatives of local authorities on Friday last at 
Wakefield, objection was taken to a claim made by the Wakefield & 
District Light Railway Co. to be rated at one-fourth by virtue of sec. 211 
of the Public Health Act, 1875. The delegates present unanimously 
agreed to recommend ‘that the Councils of each district affected by the 
company’s claim should contribute proportionately towards the cost of 
contesting the company’s contention.” 

Rome.—It is stated that Belgian capitalists have recently formed 
a company whose object is to build an electric railway between 
Rome and Civita Castellana. The capital is £140,000. The length 
of the existing steam railway line is about 50 miles, but the pro- 
posed new line will reduce the distance by about 15 miles and will 
tap many important centres of industry which may provide a con- 
siderable goods traffic for the line. It is stated to be a condition of 
the concession that all plant, apparatus, accessories and material 
are to be of Italian manufacture or product. The power station is 
to be built by Gadda, Leuner & Co., Milan, and the cars by Taba- 
nelli, of Rome. The Westinghouse Agency in Rome supply the 
electrical plant and equipment, the rails and track юмо being 
supplied by the Savona Works. Turbines are to be installed at the 
station. It is probable that the line will be extended later to Viterbo. 

The Italian “Official Gazette" of June 24 contains a decree 
granting a concession to the Roman Tramways and Electric Rail- 
ways Co. to construct and operate electric tramways between Rome 
and Grotta-l'errata and between Frascati and Ganzano. 

The substitution of electric for steam traction, the adoption of 
electric driving in works and the extension of electric lighting in 
Italy has led to a steady reduction in the imports of coal, the com- 
parison of 1904 with 1903 showing a reduction of 28,600 tons 
(97,400 against 126,000). 


St. Pancras (London).—The Council have continued the engage- 
ment of the canvasser for the electricity department (Mr. A. T. 
Blanks) for another six months, as the temporary engagement has 
proved a decided success. 


South American Telegraphs.—The Bolivian Director of Tele- 
graphs has sent a communication to the Director of Telegraphs in 
Chili notifying that his Government is desirous of constructing a 
line and establishing direct telegraph communication between the 
two countries with the least possible delay. 


South Perth (W. Australia). —A public electric lighting scheme 
has been opened by the South Perth Electric Supply & Power 
Co. (Ltd.), the plant consisting of two Babcock boilers, each capable 
of evaporating 1,8801b. of water per hour at 160 Ib. pressure, 
two Blake special duplex feed pumps and a vertical feed water 
heater, two 25-kw. E.C.C.-Belliss continuous-current sets and an 
E.C.C. balancer. The dynamos are shunt wound, giving 460 volts 
at 625 revs per min., and distribution is on the three-wire system, 
the price charged being 9d. with a sliding scale of discounts. W. H. 
Kidston & Co., Murray-street, Perth, W. Australia, were the con- 
tractors for the installation. 


Southport.—For the year ended March the revenue of the tram- 
ways department was £17,691. 4s. 8d., and the total working ex- 
penses £10,566. 19s. 8d., leaving gross profit £7,150. 8s. 6d. 

Sinking fund required £3,269. 58. 2d. and interest £3,866. 2s., leaving a 
surplus of £15. 18. 4d., against a deficit of £1,523, 13s. 5d. in 1904. 
3,877,356 passengers were carried and 427,313 car-miles run ; 463,355 
units of electrical energy were consumed (= 1:116 units per car-mile). The 
average traffic revenue per car-mile was 9:830d. and the traffic revenue 
per mile of single track £1,628. The average working expenses (includ- 
ing power) were 6-0414. 84 miles of route are worked by the Corporation, 
the remaining 54 miles being operated by a company. 

The income of the electricity department for the past year was 
£22,593. 10s. 3d., and the expenses £7,822. 8s. 10d., leaving 8 gross profit 
of £14,771. 1s. 5d. to meet interest (£5,589. 18s. 10d.) and sinking fund 
(£6,025. 7s. 5d.) The net surplus was £3,355. 15s. 2d. (against £250 in 
1904), £2,500 of which has been devoted to relief of rates. 141 new con- 
sumers, with the equivalent of 12,003 8-с. p. lamps, were connected during 
the year, bringing the totals to 1,415 consumers and 94,589 8-c.p. lamps. 
There are 30 motors connected aggregating 290 m.r., an increase of 208 H.P. 
on previous year. Proctor patent sprinkling stokers were fitted to nine 
boilers during the year, and on continuous tests it was found that the 
duty obtained from the boilers was 50 per cent. greater than with hand. 
firing. The Electricity committee having decided to hire out arc lamps 
to consumers and to keep same in repair for £2 per lamp per annum, а 
number of consumers have already availed themselves of this arrange- 
ment. The electrification of the Pier tramway on the third.rail system 
was carried out by the department on the deferred payment system, the 
total cost being £705. The works costs remain the same as in 1904 
iiy: per unit), but owing to increased rating the total costs increased 

rom 0:964. to 1d. per unit. Owing to decreased sale of current for traction 
the load-factor dropped from 14:68 to 14:19 per cent. The capital expended 
is £185,776. 9s. 8d., an increase of £5,504. 3s. 11d. on the year. 


Stafford. The Council have decided to distribute a bonus of 
£44, 1s. 2d. (or about 54 per cent. on the wages) among the officials 
and workmen of the electricity department. At the next meeting of 
the Council a motion will be made to increase the salary of Mr. R. E. 
Meade, assistant electrical engineer, from £150 to £175 per annum. 


Stockholm.— The electrification of the railways between Stock- 
holm and Vartiin has reached completion, the first trials over the 
line having been made this month. The power station has been 
erected at Tonteboda, two De Laval turbines being installed. If the 
trials prove satisfactory it is probable that the local passenger lines 
between Stockholm and Jürfa will be taken in hand. The overhead 
system is employed. The above lines are State-owned and it is said 
that the private railway companies of Sweden are watching the 
experiments closely with & view to adopting electric traction. The 
presence of abundant waterfalls in Sweden increases the probability 
that electricity will be substituted for steam on all the lines of the 
country in the near future. 


Swansea. For the year ended March the capital expenditure 
was £13,194, making the total £115,246. 3s. 

Revenue was £13,411. 13s. 8d. (increase 22 per cent.) ; working expenses, 
£6,003. 128. 3d. (increase 17 per cent.) The gross profit was £7,304. 7s. 7d. 
Interest required £3,381. 19s. 2d., and sinking fund contribution £2,651. 
The net profit was £1,271. 8s. 5d. This, with £744. 11s, from the previous 
year, falls short by £1,109, 198. 4d. of the £3,125, 188. 9d. required by the 
L. G, Board to be provided to bring the sinking fund account to date from 
commencement of works. The capacity of the plant is 1,725 kw., and the 
maximum load recorded was 696 kw. (against 625 kw.), the load-factor 
being 17:97 per cent. (against 15:91 per cent.) The equivalent of 62,527 & c.p. 
lamps is connected (against 54,929). 609,111 units were sold for private 
lighting (against 521,077), 339,704 for power and heating (against 210,984) 
and 147,058 were supplied for public lighting (against 138,594). Works 
costs were 0:94., and total costs 1:28d, per unit, against 1:05d. and 1:38d. 
respectively in 1904, 

Telephones in Sweden.—At Dec. 31, 1904, the number of sub- 
scribers to the private telephone services of the city was 37,445, an 
increase of 2,865 on the year. The number of instruments actually 
installed on these services was 31,685. In addition there аге 12,900 
subsoribers to the State lines, bringing the total up to 44,585. The 
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total population of the city is 310,000, so that one telephone instru- 
ment is installed to every seven persons. For Greater Stockholm 
the number of subscribers to the State telephones is given as 74,798. 
Owing to disagreement between the State and the owners of private 
telephone services no intercommunication arrangements have been 
made. The annual charge for a business telephone in Stockholm, 
including entrance fee, is £5. 10s., practically the same charge being 
made for private house connections, but no entrance fee arrange- 
ment is connected with the latter charge. 


Tramway and Bailway Exhibition.—The third International 
Electric Tramway and Railway Exhibition will be inaugurated at the 
Agricultura] Hall, London, N., on Monday next, July 8, and will 
remain open until Friday, July 14. Over 150 exhibitors have taken 
space, and the exhibits will include the latest designs of plant, appa- 
ratus and accessories which have been applied to electric traction, 
including all types of tramway construction, tramway cars, motor 
vehicles and the numerous large and small appliances used in tram- 
way track and car construction and equipment. The exhibition is 
under official patronage, and during the fortnight it remains open 
the Municipal Tramway Association and a number of kindred bodies 
will make the Agricultural Hall their headquarters. Every town 
council working electric tramways will, we understand, be repre- 
sented at the exhibition by official deputations. The success of 
former shows held under the same auspices is a guarantee that no 
opportunity will be missed of making the exhibition as interesting 
and instructive as possible. 

Transvaal Imports.— The value of imports of electric cables, 
wires and fittings into the Transvaalfor the quarter ended March 31 
was £46,000, compared with £19,000 for the corresponding period 
of 1904. Tramway material stands for £37,000 in the same period 
compared with £25,000. 

Uruguay.—The ‘Review of the River Plate" says Messrs. 
Coarsi & Sosa have secured the contract for erecting and equipping 
electricity works at Durazno. 

Walthamstow.— Sanction has been received to a loan of £1,500 
for laying additional electric lighting cables. 


West Ham.—The construction of tramway No. 8 authorised in 
1900, is to be proceeded with, and the electrical engineer (Mr. 
Bullock) has been directed to make arrangements to proceed with 
the overhead equipment. The estimated cost is: £10,500 for track 
and £2,500 for equipment. 


Westminster.—The City Council has decided to offer the electric 
lighting companies supplying current to the Council's buildings a 
three gra contract to supply current at 24d. per unit for lighting 
and 2d. for power, on condition that if a reduction in price is made 
to other consumers a similar reduction shall be made to the Council. 
It is stated that the St. James’s & Pall Mall, the Westminster, the 
Metropolitan, and the London Electric Companies have eed to 
these terms: that the Charing Cross Company had offered an all- 
round rate of 23d. per unit, which the committee are unable to 
accept. This company has been asked to reconsider the matter. 

Word Counting in Telegrams.—The Postmaster-General notifies 
that in future the name of a county in the address of a telegram will 
be telegraphed free of charge when necessary to distinguish the town 
from another of a similar name. Also a letter after the number of a 
house will be counted as part of the same group as the preceding 
figures, e.g., 1044 is one word. 


Blectro-Harmonic Society.—A special general meeting is to be 
held at the Institution of Electrical Engincers, 92, Victoria-street, 
Westminster, London, S.W., on Tuesday next for the purpose of 
considering and adopting certain alterations and amendments in the 
rules of the society. A circular showing the proposed revisions has 
been sent to members, but what are the proposed amendments and 
alterations is not clearly set out. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Caerphilly Urban District Council invite tenders for supply, 
delivery, laying and erection of high and low. pressure underground 
cables, kiosks, transformers, switch gear, lamp pillars, &c. Copies 
of specification, &c., from the consulting engineers (Messrs. Preece 
& Cardew), 8, Queen Anne’s-gate, Westminster, S.W., and tenders 
to chairman of Council by noon July 24. See also an advertisement. 

Ilford Urban District Council invite tenders for supply of 0:4 in. 
and 0:25 in. concentrie cable. Copiesof specification, &c., from the 
chief electrical engineer (Mr. Arthur H. Shaw). Tenders (addressed 
to the chairman) to the clerk (Mr. John W. Benton), Town Hall, 
Ilford, by 4 p.m. July 11. See also an advertisement. 


London County Council invite tenders for supply, delivery and 
erection at the Battersea and Wandsworth electricity sub-stations 
of two low-tension feeder switchboards. Tenders to the clerk (Mr. 
G. L. Gomme), County Hall, by 10 a.m. July 11. 
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“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is ready, price 153., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. АП mere lists of members 
of societies and institutlons are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 

ment Departments affecting the Electrical Industry. 


— — 


London County Council also invite tenders for supply, delivery an 
erection of four sets of high-tension feeder and low-tension machine 
switchgear for their tramway sub-stations at Battersea, Clapham, 
Streatham and Wandsworth. Tenders to the clerk of the Council, 
by 10 a.m. July 11. 

London County Council also require tenders by 10 a.m. July 11 for 
roadwork, platelaying and paving required in the construction for 
the conduit system of electric tramways between Wandsworth and 
Tooting (about 5} miles of single track). 

Hornsey (London) Council invite tenders for wiring and other work 
in connection with the electric light installation at the Council's 
Crouch End school. Forms of tender, &c., from the borough elec- 
trical engineer (Mr. Norman Staniland), Electricity Works, Totten- 
ham-lane, London, N. Tenders to the Secretary for Education, 
206, Stapleton Hall-road, Stroud Green, N., by 4 p.m. July 3. 

Brighton Corporation invite tenders for supply, erection and main- 
tenance for 12 months of coal-handling equipment at Southwick 
power station. Tenders to the Town Hall by 10 a.m. July 8. 

Brighton Corporation also invite tenders for suppiy, erection and 
maintenance of a 260-cell storage battery of 1, amp. hours 
capan y at Southwick station. Tenders tothe Town Hall by 10 a. in. 
July 8. 

Hartley University College, Southampton, invite tenders for the 
following experimental plant :—(1) A 5 kw. or 6 kw. а.-с. generator, 
direct-driven by suitable c.-c. motor; (2) a 5 kw. induction motor ; 
(8) a small experimental steam engine and boiler of stock design, but 
with certain special fittings. Further particulars from the registrar. 


Shoreditch (London) Council invite tenders for extension of 
plant at Whiston-street generating station, including two 1,500-kw. 
Steam turbo-generators, condensers, pumps, piping, &c. "Tenders to 
the town clerk (Dr. H. M. Robinson), Town Hall, Old-street, E.C., 
by noon July 18. 

Newport (Mon.) Electricity committee invite tenders by July 8 for 
manufacture and delivery (but without erection) of cast-iron exhaust 
and water piping and welded flange lap-welded steel steam piping ; 
one steel water cooling tower, including erection ; and one electri- 
cally-driven surface condenser, including erection. 

Burton-upon- Trent Corporation invite tenders for the electrical 
equipment on the overhead system of about 1? miles of tramway. 
Tenders to the Town Clerk by noon July 7. 

Fulham (London) Council invite tenders for supply and construc- 
tion of cables, feeders, &c. "Tenders to the town clerk (Mr. R. M. 
Prescott) by noon July 12. 

Glasgow Corporation want tenders by July 8 for steel and cast- 
iron water pipes for the electricity department. 

Cleckheaton District Council require tenders by 4 p.m. July 8 for 
19 months' supply of engineers' stores and sundries. 

Gillingham (Kent) Electric Light committee require a water-tube 
boiler and superheater. Tenders by 6 p.m. of July 3. 


Weymouth and Melcombe Regis Corporation require tenders by 
July 14 for coal and electrical engineer's stores. 

Kilkenny Corporation invite applications for leasing the Corpora- 
tion's electric lighting order. 


TENDERS RECEIVED AND AOCEPTED. 

Dartford Council have accepted the following tenders :—- 

W. F. Blay, tramcar sheds, £3,170; Ruston, Proctor & Co., Lancashire 
boiler (with £20 extra for lagging), £836; John Fowler & Co., steam 
dynamo, £1,101; E. P. 8. Co., traction battery and reversible booster, 
£1,263. 10s., with £350 for 5 years’ maintenance; Ferranti Limited, 
main switchboard, £451. 
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Kingston-on-Thames Town Council have accepted the tender of 
Cory & Son for best Northumberland small coal (Broomhill rough) 
at 9s. 11d. per ton, subject to the sample barge load being found to 
be satisfactory, and subject to the Corporation having the option of 
taking wholly or partly in substitution best Durham small coal 
(Lambton), at 10s. 11d. per ton. 

Middlesex County Council have accepted the tender of the Metro- 
politan Electric Tramways (Ltd.), in connection with railway No. 1, 
for lowering the road under Bruce-grove bridge, Tottenham, and 
constructing the track, &c., on a schedule of prices which is not to 
exceed £2,400. The Council, in connection with railway No.9, has 
accepted the tender of J. T. Bloomfield, at £3,726, for widening that 
part of the Harrow main road known as Deadman’s-hill to 50 ft. 

Hammersmith (London) Council has received the following ten- 
ders for cables :— 

Western Elec. Co. (acc.) £294 18 9 Siemens Bros. & Со... £317 5 0 


W. T. Glover & Co. .. 357 3 9|St. He'en's Cable Co. 300 0 0 
British Insulated & Henley’s Telegraph 
Helsby Cables Co... 338 0 0 Works Co. ........ 294 0 0 


Bury St. Edmunds Electric Lighting committee have accepted 
the tender of R. & G. Boby Bros. & Chapman (Ltd.) for best Port. 
land hard steam coals for the electricity works at 17s. 11d. per ton, 
and for house coal at 17s. 4d. per ton. 


Westminster City Council received seven tenders for additions 
and repairs to electric lighting installation at Great Smith-street 
library, and the lowest (T. Potter & Sons, at £102. 15s.) was accepted. 
The highest tender was £171. 5s. 

Kensington (London) Education committee received nine tenders, 
varying from £539. 10s. to £250 for wiring and fitting up an elemen- 
tary school for electric lighting, and the lowest (that of Christian & 
Phipps) was accepted. 


Hammersmith (London) Council have placed an order with the 
British Electric Transformer Co. for six 100 kw. transformers at 
£1 20, and six 50 kw. transformers at £87 10s. 


The Stirling Boiler Co., Motherwell, have received from Kirkcaldy 
Corporation an order for two Stirling boilers fitted with chain grate 
stokers, each to evaporate 18, 500 Ib. of water per hour. 

The New Century Arc Light Co. has received an order from the 
River Plate Electricity Co. for 320 double-carbon arc lamps and 
accessories for street lighting in La Plata. 


Coventry City Council have placed an order with the British 
Thomson-Houston Co. for a Tirrell alternatorregulator at £85. 2s. 6d. 


Gravesend Council have accepted th e tender of Mr. S. Blandford 
for wiring the Church-street schools at £51. 


Leyton Council have accepted the tender of Charrington, Sells, 
Dale & Co. for 12 months’ supply of steam coal for the electricity works. 


Exeter Guardians have accepted the tender of the National Tele. 
phone Co. for the installation of telephones at theinfirmary at £42, 18s. 


BUSINESS NOTICES. 


Messrs. Nalder Bros. & Thompson, 84, Queen street, London, 
E.C., notify that in future Mr. E. Roberts, 0, Holborn-place, E.C., 
who heretofore has had charge of their London district travelling, 
will not act in this capacity, owing to the increase in his own busi- 
ness. Any inquiries which he may receive will be attended to as 
heretofore. Messrs. Frampton, Paine & Jackson, 29, Old Queen-street, 
Westminster, S.W., will in future represent the firm in London, and 
likewise in the southern, western and eastern counties, and those 
districts where they are not at present represented for ammeters, 
voltmeters, wattmeters, circuit-breakers and analogous apparatus. 


Messrs. H. N. Morris & Co., Gorton Brook.Chemical Works, 
Manchester, inform us that the fire which occurred at their works 
on 8th inst. only affected a very small portion of the depart- 
ments in which their brimstone, sulphuric acid, and other acids are 
made. It has not affected their manufacture of accumulator acids, 
dipping acid and other chemicals fer the electrical trade. 


On account of business extensions, the address of the National 
Electric Construction Co. (Ltd.) will in future be Queen Anne’s 
Chambers, Westminster, instead of 81, Victoria.streeet, London, S.W. 


We are asked to state that on and after 30th inst. Krupka & 
Jacoby will cease to act as managers of Siemens' Electric Appliances 
(Ltd.) 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The public examination of James T. Armstrong, Moorgate Station 
Chambers, London, E.C., took place at London Bankruptcy Court 
on Wednesday. 

The accounts show total liabilities £6,933, estimated surplus assets 
£7,101. Debtor said he had for 10 years given attention mainly to elec- 
trical and other inventions for wireless telegraphy, telephones and torpedo 
boats. He claimed to hold about 40 patents as to directing and controlling 
torpedo boats and to the control of the projectiles for some distance from 
the firing point. For some years past he had been short of capital, and 
with a view to obtaining some relief in October, 1902, he assigned his 


business and patents (other than those for Norway and Sweden) to the 
General International Wireless Telegraph & Telephone Co. (Ltd.), which 
was registered with a nominal capital of £175,000. The only cash sub- 
scription was £1,615, and that was provided by himself. As vendor he 
received £120,000 shares. Some of them he sold for £5,000; a consider- 
able number were given to other persons for services rendered and to be 
rendered, and the remainder were held by creditors as security. Debtor 
acted as managing director. He Toga dod himself as solvent, and hoped 
to pay 20s. in the £. In the deficiency account he had valued his shares 
in the company at par. His unsecured liabilities were chiefly money bor- 
rowed on behalf of the company.—Examination concluded. 

In the bankruptcy of Alex. Holmes and Alex. McCallum, elec- 
trical engineers, 29, Victoria-street, and Crown Works, Darwen, the 
first meeting of creditors will take place on July 4 at 14, Chapel- 
street, Preston, and the public examination on July 12, at the 
County Court House, Blackburn. 


A first and final dividend of 29d. is payable at Bankruptcy 
Buildings, London, W.C., in the bankruptcy of Arthur Edgar 
Brooks, electrical engineer, 110, Cheapside, London, E.C. 


The estates of Wm. Butchart Carrick and David Boyd Topping, 
electrical and mechanical engineers, 144, St. Vincent-street, Glasgow, 
have been sequestrated. Election of trustee and commissioners on 
July 4 at Faculty Hall, St. George's-place, Glasgow. 

At Bolton, on June 21, Alexander Holland, trading as the Elec- 
trical & Mechanical Engineering Co., Farnworth, was examined. 
Unsecured liabilities £325, and assets £31. Examination adjourned 
for filing of account of last six months' trading. 


A meeting of the creditors of Fred Shaw, electrical contractor: 
258, Hessle-road, Hull, was held on June 21. Gross debts 
£208. 18s. 8d., deficiency £80. 18s. 23d. Causes of failure, losses 
cn contracts, bad trade and want of capital. The examination took 
place on Monday. 


À receiving order has been made against Gerald Leslie, electrical 
engineer, &c., 5, Denning road, Hampstead, London, N.W. 


A meeting will be held on July 28 at 83, Cannon.street, London, 
E.C., to receive an account of the winding up of the Argentina 
Electrie Traction Co. (Ltd.) 


The Court has rescinded its order of February, 1905, suspending 
for three years the discharge of Robt. Foster, electrical engineer, &c., 
formerly trading with Walter Baker as Robt. Foster & Co. at Burnley, 
and as the Nelson Electrical Engineering Co. at Nelson, and the dis- 
charge has been granted subject to bankrupt's consent to judgment 
for £250, to be paid to the Official Receiver in half-ycarly instalments 
of £50 for distribution amongst the creditors. 


Flame Arc Lamps.— We are asked to state that the King's Hall, 
Holborn Restaurant, on the occasion of the Electrical Contractors' 
Association dinner on Tuesday evening, was illuminated for the first 
time with tlie Union Electric Co.'s “ Excello ” arc lamps suspended 
from the ceiling 80ft. above the floor. 


„American Street Railway Investments. — The McGraw Pub- 
lishing Co. ot New York have issued the 12th annual edition of the 
above manual. There are 415 pages of statistical matter in the new 
edition. An interesting summary of the gross receipts for the past 
two years of the principal American companies who publish such in- 
formation introduces the book, which is published at $5 (£1. 1s.) 


Exports of Blectrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegra h and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from June 21 to 27, with the porta 
of destination :— l | ; 

Africa —Alexandria, £531 (including £513 telegraph material); Ben- 
guella, £156 ; Cape Town, £154 (including £7 telegraph material) ; Durban, 
£673 (including £185 telegraph material); East London, £35; Sekondi, 
£10. Argentina —Buenos Ayres, £897; (including £250 telegraph apparatus 
and material). Australasia— Adelaide, £7; Fremantle, £18; Hobart, £24 
(telegraph material); Launceston, £136; Melbourne, £412 (including 
£230 telegraph material); Otago, £2,360; Perth, £812 (including £139 
telegraph material) ; Sydney, £2,081 (including £734 telegraph material) ; 
Wellington, £855 (including £776 telegraph material) ; Belgium—Ostend 
£11. British Guiana — Demerara, £15, Canada—Halifax, £83 (telegraph 
material) ; Montreal, £346. Ceylon—Colombo, £216 (including £13 tele- 
graph material. China—Shanghai, £190 (including £135 telegraph 
material) ; Tientsin, £125. Cochin China—Saigon, £649 (including £32 
telegraph material). Denmark—Copenhagen, £134. France—Paris, £70. 
Germany—Bremen, £5; Hamburg, £100 (including £85 telegraph 
material). Gibraltar, £12 (telegraph material). Holland—Amsterdam, 
£51. Hong Kong, £342. India—Bombay, £895 (including £3 telegraph 
material); Calcutta, £621 (including £134 telegraph material); Madras, £9. 
Japan—Yokohama, £32. North Sea, £900 (telegraph E Russia— 
St. Petersburg, £10,263 (including £1,474 telegraph material and £7,754 
wireless telegraph apparatus), Siam—Bangkok, £78. Spain—Seville, 
£16. Straits Settlements—Penang, £5,403; Singapore, £271 (including 
£59 telegraph material) Sireden—Gothenburg, £565 (including £150 
telegraph material); Malmo, £150; Norrkoping, £33; Stockholm, £369 
(telegraph material). Total £31,415, against £40,269 in the correspond- 
ing week last year (June 22 to 28). 
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Oatalogues, &c.— The collection of pamphlets, periodically issued 
by Siemens Brothers & Co., has just been added to by four new 
ones. Three of these give particulars as to weights, dimensions, 
capacities, &c. of M.C. controllers, R.B. crane resistances, and G. 
The fourth contains an 
illustrated description of the Siemens-Brougham system of controlling 
The electric equipment consists 
essentially of two parts, viz., the control station whose mechanism 
is set ın motion by the steering wheel, and the actuating station 
governs the operation of the steering engine. 
Each station consists of a motor and a suitable mechanical switch, 
and the motors are electrically connected by & multi-core cable. A 
steering wheel with its controlling station may be placed in any 
part of the ship, or there may be a number of controlling stations, 


and H. generators for direct coupling. 


electrically steain-steering gear. 


whose mechanism 


a selector switch being placed in a central 


position to enable any desired controlling 
station to be electrically connected with 
the station actuating the steering gear. 
The accompanying illustration represents 
steering 


& control station. When the 


9 A » = 
еу : 


» 
» 


— 


SIEMENs-DRoUGHAM PATENT CONTROLLING Motor AND HuwTING SwrTCH 
FOR ELECTRIC CONTROL or STEAM-STEERING GEAR. 


wheel is turned the vertical shaft, partly shown in the illustration, 
is rotated. This shaft carries at its bottom end a set of brushes 
which, in turning round with the shaft, make contact with a 
suitably-shaped contact piece. The latter is fixed to, but insulated 
from, a disc, which is rotated, in the manner presently to be described, 
about a vertical axis. This switch is called the “ hunting” switch. 
When contact is made between the brushes and the contact piece 
of the hunting switch a three-phase current is caused to flow through 
the armatures of the two motors, and both rotate synchronously. 
The motor at the actuating station is geared mechanically to the 
steam controlling valve of the steam engine, the motor o ning the 
valve and the engine closing it the moment it overtakes the electric 
motor. At the other end of the line— i.e., at the control station —the 
rotation of the electric motor causes the disc of the huntin switch, 
With its contacts, to be moved away from the brushes, so that, after 
a time, the current through the two motors is interrupted auto- 
m tically. Both motors, therefore, start and stop simultaneously, 
and since their speed is the same, it follows that the steering gear 
always follows the movements of the wheel. Two safety switches 
are provided. One of them breaks the circuit when the rudder isin 


either of the extreme positions, and the other breaks the circuit 


should the steam engine, from any cause, fail to respond to the 
actuating motor. 


Arc lamp lowering gear of special design is dealt with in a 
pamphlet just issued by the London Electric Firm, Croydon. The 
winch illustrated is suitable for any light weight other than electric 
lamps which require to be left suspended. It embodies a new 
mechanical movement, by which power is transmitted without the 
use of gear and without pawls or brakes to prevent the mechanism 
running back when the power is withdrawn. 


Osborne House, Isle of Wight, has recently been equipped 
throughout with “Stellite” telephones on the central battery 
exchange system, and the Electric & Ordnance Accessories Co. have 
issued a card giving a good view of the building made famous as 
the island home of our late gracious Queen Victoria. 


Geipel & Lange, Vulcan Works, St. Thomas street, London, S.E., 
have ready a new list of “ Vulcan” station testing equipment for 
measuring pressure, current and resistance. The list illustrates and 
describes a continuous-current set designed for use under all condi- 
tions, and equally suitable for station, laboratory or outdoor work. 
Particulars can be obtained of alternating-current sets covering the 
same range of operations. 
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PATENT RECORD. 


The following List of Applications forPatents and Specifications published 
has been compiled for this Journal by Messrs. MkwBunN, ELLIS & Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Norx.— The undermentioned Applications are not open to public inspec- 
tion until after acceptance of Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete 
Specification accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


April 17, 1905. 

28 S. G. BENNETT. Wolverhampton. Construction of electric tramways. 
127 A. E. CaRTEB. Brighton. Gasproof dieconnecting plug for switches. 
Н. UsmNER. Telegraph apparatus and devices for indicating at а 

distance the position of a pointer." 

H. H. Laks. (La Société Anonyme le Carbone, France.) Batteries. 
T. S. Рввкімв ара R. P. Jackson. Multiple unit control of electric 

motors. (Dateapplied for, June 6, 1904,date of application in U.S.)* 

,200 Н. Н. Lakz. (N. Tesla, U.S.) Transmission of electrical energy.* 


Aprit 18, 1905. 
8,215 B.T.-H. Co. (G.E. Co., U.S.) Regulation of voltage of alternating- 
current eyetems and apparatus therefor. 
8,253 W. H. Lau. Electric light banger for walls. 
April 23, 1904, date of application in U.S.)“ 
8,267 C. Russo and E. C. TmiNeTEIN, Electrically recording weights 
lifted by a crane cr the like. 
8,2278 W. 5. Mayer. Switches.“ 
8,505 A. BLACKMORE.  E'ectric wiring and controlling systems. 


April 19, 1905. 


8,326 J. Hutton. Yorks. Switch. 

8,550 J. H. Warp, А. A. Gopstons, M. Н. Gopstoxg and H. S. NowsLL. 
Manchester. Automatic switches and circuit breakere. 

2,544 T. AsHMORE and P. McCoLLouc8. Liverpool. Manufacture of 
metallic frictional blocks, such as break blocks, elec' rical collector, 
slippers, &c. 

8,357 W. Davexport. Medical electricty and apparatus therefor. 

8,391 J. D. F. ANDREWS, Electricity meters. 

8,394 Dr. M. ComsEriUs. Electric motore. 

8,409 P. ARNHEIM. Devices for party-line telephone systems. 

8,410 P. ARNHEIM. Electricaliy-operated selecting and switebing devices 
applicable to party-line telephone and telegraph systems. 

8,411 P. Авинкїм. Central battery telephone systema. 

April 20, 1906. 

8,445 H. HALSTEAD, A. JoHNSON and S. WN. 

8,444 A. WALKER and J. M. WALEER. Gloucester. 

8,481 A. G. MouxTrFoRT. Luminous electric pen. 

8,511 C. HÜLSMEYER. “Tuning” Hertzian wave receivers іо particular 
trensmitters.* 

8,524 I. C. Тновхк. Protected third-rail system.* 

8,540 CouPAGNIE ANONYME CONTINENTALE POUR LA FABRICATION DES 
CoMPTEURS A Gaz ET AUTRES APPAREILS. (Date ap; lied for, 
Feb. 16, 1905, date of application in France.)* 

8,541 E. S. G. Ress, C. Н. II IS and W. ARMISTEAD. 
circuits subject to rapidly fluctuating loads. 

8,565 W. GAMBLB. Arc lamps with multiple cartons. 

8,567 B.T..H. Co. (G.E. Co, U.S.) Systems of electric distributicn em- 
1 loying mercury vapour lamps or the like.“ 

8,568 B.T.-H. Co. (G. E. Co., U.S.) Machines for use in the manufacture 
of inea nde cent lampe. 

8,569 B. T.-H. Co. (G. E. Co., U.S.) Dynamo. electric machines. 

8,570 B. T.-H. Co. Regulation of output of electric generators driven at 


(Date applied fcr, 


Halifex. Trolleys. 
Cutout. 


Regulation of 


varying speeds. 
8,571 J. D. Ниллавр, Jun. Systems of electric transmission. (Date 
applied for April 20, 1904, date of application in U.S.)“ 
April 22, 1905. | 
8,615 G. Н. NieBETT. Electrical drying of ireulation of cables.“ 
8,615 W. Е. Joxxs, D. О. MacMILLAN and G. J. NgyYBERGH. Switches. 


(Date applied fur, Jan. 12, 1905, date of ap; lication in Belgium.)* 
8,651 F. WEaAt1HERILL. Dry battery. 
8,652 G. A. KIkK and ConLETT ELECTRICAL EXGINBERING Co. 
Plug boxes. 
8,655 A. Beer. Eleetro- mechanical block-signalling eystems.* 
8,659 Sismens Bros, & Co. (Siemens Schuckertwerke, G.m.b.H. Ger- 
many). Protecting telegraph lines against action of alternating- 
current lines in the neighbourhood. 


Liverp: ol. 


SPECIFICATIONS PUBLISHED. 
Norz.—All specifications can be obtained at the uniform price of 8d. each 


1904. 

10,081 Venner. Electricity meters. 
10,457 B.T.-H. Co. (G.E. Co., U.S.) Alternating-current motors. 
10,459 B.T.-H. Co. (G.E. Co., U.S.) Electric control systems. 
18855 B. T.-H. Co. (G. E. Co., U.S.) Multiple switch rheostate. 
10,575 Бтвізкѕ. Type - printing telegraphs. 
10,672 Le TALL (Cooper Hewitt Electric Co.) 

apparatur, 


Gas or vapour electric 
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COMPANIES’ MEETINGS AND REPORTS. 


— — 


BIRMINGHAM & MIDLAND TRAMWAYS (LTD.)— The directors in recom- 
mending a dividend on the preferred ordinary shares of 54 per cent. for 
the past year state that traffic receipts suffered owing to dislocation of traffic 
brought about by reconstruction of the lines for electric traction. The work 
bas now been completed, and the receipts have materially increased. A 
scheme for the gradual replacement of horse-drawn vehicles by motor omni- 
buses is having the consideration of the directors. During the year the main 
line from Birmingham to Dudley and branch lines to West Bromwich 
(104 route miles) were reconstructed for electric traction, and extensions 
in Smethwick and Rowley Regis of a further 4 miles of route were carried 
out. A power bouse for supplying energy to the tramways for public and 
private lighting, and for factories and public works in Smethwick, was 
erected during the year, with transforming stations in Birmingham and 
Oldbury. But, owing to unforeseen delays, the station could not be com- 
pleted to admit of the working of the main line from Birmingham to 
Dudley by electric traction till Nov. 23 last, and of the extension in 
Smethwick until Nov. 25. The new lines in Rowley Regis (which are 
not connected with the company’s main line) were opened on Nov. 18. 
The negotiations with a view to the tramways of the company being 
worked by a joint committee in conjunction with the tramways and light 
railways of the Dudley, Stourbridge & District Electric Traction, the City 
of Birmingham Tramways, the South Staffordshire Tramways (Lessee), 
and the Wolverhampton District Electric Tramways Companies were 
eatisfactorily concluded, and a jomt committee (composed of all the 
directors of each of the companies parties to the arrangement) took over 
the management of all the tramways, light railways and omnibuses on 
July 1 last. The total route mileage of tramways operated by the joint 
committee is 984, of which 79§ are electric and the remainder cable, steam 
and horses, while there are 13} miles of tramways and light railways for 
which powers have been obtained, but which are not yet constructed. 


COMPANIA ALEMANA TRANSATLANTICA DE ELECTRICIDAD (BUENOS 
AYRES).—The report for 1904 states that, in addition to extending the 
existing electricity works in Buenos Ayres, the company acquired the 
station leased to it (which was originally built for the Anglo-Argentine 
Tramway Co.) at £350,000. The company has entered into an agree- 
ment with the Tramway Co. for the supply of all the electric power 
required for working its lines, A dividend of 8 per cent. (compared with 
6 per cent. in 1903) has been declared. 


EDMUNDSON’S ELECTRICITY CORPN. (LTD.)— The directors recommend 
a final dividend on the ordinary shares of 9 per cent. per annum for the 
half-year ended March 31, making 7 per cent. for the year. A dividend 
at the rate of 7 per cent. on 10,000 new ordinary shares is also 
recommended. The report for the year to March 31 states that, in- 
cluding £13,923 from last year, the net profit, after payment of interest, 
amounts to £68,915; £6,635 is added to reserve, leaving £15,007 to be 
carried forward. The trading profit for the first time shows a small 
decrease, but the income derived from investments has considerably 
improved. It is (the report states) on a continuance of this improvement 
that the progress of the corporation will in future mainly depend. The 
growth of the electric lighting and power stations in which the corpo- 
ration is interested continues to be satisfactory, the lamp connections 
having increased from 568,549 to 761,453 80. p. during the year. The station 
at Newbury was opened in January and good progress has been made at 
Inverness and Ramsgate, both of which will be opened during the next few 
months. These will complete the stations which the company at present 
proposes to erect. 


GEORGE M. CALLENDER & CO. (LTD.)—For the year ended March 31 
the profit was £10,188, against £8,641 last year. Deducting managing 
director’s salary and income-tax, the net profit was £8,469, compared 
with £7,475, The balance forward from last year was £1,248, which 
leaves £10,118 to be dealt with. The directors recommend a balance 
1 аы of 5 per cent. (making 10 per cent. for the year) on the ordinary 
shares. 


GREENWOOD & BATLEY (LTD.)--After providing for interest and 
expenses of management and provision for doubtful accounts, the accounts 
for year ended March 81 show a profit of £32,190. 11s., and after adding 
£3,668, 12s, 6d. from previous year, £35,859. 6s. 6d. is for disposal. The 
directors have written off £7,500 for depreciation of plant, have added 
£5,000 to reserve, and recommend payment of the preference dividend and 
a dividend of 6 per cent. on the ordinary shares, absorbing £17,333. 4s. 6d., 
leaving £6,026. 2s, to be carried forward. 


LIMA RAILWAYS CO. (LTD.)—The report for 1903 states that the 
opening of the electric tramways in February and July had the disastrous 
result of reducing the gross receipts from passenger traffic, in comparison 
with the previous year, by over £20,500. Mr. H. D. Lewis McDougall, 
who was entrusted with a mission to investigate the position of the com- 

any on the spot, has returnedto London. After exhaustive inquiries he 
has advised and negotiated agreements with the electric companies, under 
which those companies will take over the whole of the traffics, paying the 
company fixed annual payments amounting to about £16,000 per annum. 
The board recommend that these arrangements should, if possible, be 
carried out. 


POOLE & DISTRICT ELECTRIC TRACTION CO. (LTD.) — The directors 
announce that possession of the Poole undertaking was given to Bourne- 
mouth Corporation on 15th inst, on payment by the Corporation of 
£117,850, without prejudice to certain outstanding matters which remain 
to be settled. An extraordinary general meeting will be held on Monday 
with a view to winding up the company. The profit on the working of 
the lines to June 15 (including amount from last year) was about £2,000, 
and the directors have resolved to pay an interim dividend of 4 per cent 


UNITED RIVER PLATE TELEPHONE CO. (LTD.)—The report of the 
directors for the year ended March 31 last shows the gross receipts (in 
sterling) in the River Plate, £151,084. 14s. 7d., against £134,824. 4s, 1d. 
last year. Deducting interest, preference dividend and interim ordinary 
dividend and adding interest on investments, &c., there 18 & profit of 
£41,662. 15s., added to £3,428. 14s. ild. brought forward, making 
£45,091. 9s. 11d. Owing to the renewal and improvement of some of the 
most important trunk lines, and the general rise in wages consequent on 
the enhanced cost of living in Argentina, there has been an exceptional 
increase in River Plate expenses. After putting aside £10,000 for renewal 
of plant and transferring £15,000 to reserve, the directors recommend a 
final dividend of 5 per cent. on the ordinary shares, making 8 per cent. 
for the year, tax free. £2,591. 9s. 114. is carried forward. The business 
of the company continues steadily to increase, and further capital is 
required. It is intended to issue £50,000 in ordinary shares, which 
will be offered to the ordinary shareholders at par. The directors regret 
to announce that the managing director, Mr. F. W. Jones, who has been 
connected with the company from the beginning, has felt obliged, on 
account of ill-health, to retire. 

WESTERN UNION TELEGRAPH CO.—This company have issued their 
report for the quarter ended June 30, 1905. The following statement, 
dated June 14, shows the condition of the company at the close of the 
quarter ended March 31, 1905 : — 

Surplus Jan. 1, 1905, as per last quarterly report ... $15,793,257 46 

Net revenues, quarter ended March 51, 1905........... 1,546,087 47 

$17,539,544 93 


From which deducting for— 
Dividend of 14 per cent. paid April 15 $1,217,021 25 
Interest on bonded debt . 500,800 00 


1,517,821 25 


Left а surplus March 51, 1905, of ........................ $15,821,523 68 
The net revenues of the quarter ending June 30, 

based upon nearly completed returns for April, 

partial returns for May, and estimating the business 


for June, will be about .................... "T — 1,750,000 00 
From which appropriating for— $17,571,523 68 
Interest on bond. ero 5» m 551,500 00 
$17,240,223 68 

It requires for a dividend of 14 per cent. on capital 
stock issued, about TS 1,217,021 25 

Deducting which leaves a surplus, after paying divi- 
k. Cei du UHR ET QU e вое аваа $16,023,202 43 


[n view of the preceding statements, the committee recommend that a 
dividend of 1] per cent. on the capital stock of the company be declared. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— — ў 


NEW COMPANIES. 

ELECTRICAL DISTRIBUTION OF YORKSHIRE (LTD.) (84,972).—Reg. 
June 19, capital £10,000 in £1 shares, to carry on in the West Riding of 
Yorkshire or elsewhere the business of suppliers of electricity and gas, 
electricians, electrical, metallurgical, mechanical and chemical engineers, 
manufacturers of and dealers in all apparatus, &., connected with the 
generation, distribution, supply, accumulation and employment of elec- 
tricity and power gases, &c. 

STRATHCLYDE ELECTRICITY SUPPLY CO. (LTD.) (5,911.)— ер. in 
Edinburgh June 22, capital £1,000 in £1 shares, to carry on the business 
of an electricity supply company. Reg. office, 53, Bothwell-street, Glasgow. 


WORKS CONSTRUCTION CO. (LTD.) (85,014.)—Reg. June 22, capital 
£71,000 in £1 shares (70,000 ordinary and 1,000 “ B”), to adopt two 
agreements with J. G. White & Co. (Ltd.), to acquire any tramways, rail- 
ways, light railways, telegraph and telephone lines, electric, hydraulic and 
other works, &c., in Brazil or elsewhere, and to carry on the business of 
tramway, light railway, omnibus and van proprietors, carriers of pas- 
sengers and goods, manufacturers of and dealers in vehicles and rolling 
stock of all kinds, makers of accumulators, dynamos and other things 
used in connection with the construction, manufacture, maintenance, 
working and equipment of tramways, railways and vehicles, suppliers of 
electricity, &c. 


STATUTORY RETURN. 

ELECTRIC LIGHTING & TRACTION CO. OF AUSTRALIA (LTD.) — Return 
to Juneó gives capital as £300,000 in 30,000 ordinary &nd 30,000 preference 
shares of £5 each, of which 4,834 ordinary and 30,000 preference bave 
been taken up. £5 per sbare has been called up on 2,003 preference and 
30,000 ordinary shares and £160,015 has been received. £14,115 is con- 
sidered as paid on 2,831 ordinary. Mortgages and charges £250,000. 
(Debentures £150,000, bank loan £100,000.) 


MORTGAGES AND CHARGES. 

CHISWICK ELECTRICITY SUPPLY CORPN. (LTD.) – Issue on June 21 
of debenture for £100, part of series created by resolutions of Nov. 2, 
1900, and Mar. 8, 1901, to secure £50,000, charged on corporation’s under- 
taking and property, present and future, including uncalled capital. 
Holder, Miss H. Heybourne, No trustees. Previously issued of same 
series, £33,700. 


——— — — — 
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ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


a 


| 


Inc 
Week | . 
Line. r Dec. 
ended E (a) 
Aberdeen Corporation . . .. June 24 | 1,511 + 1 
Airdrie 0009009000000000000090000006* » 16 212 = 9 
К 000000000800 Л ДШ 19 16 9:6 + 60 
Barrow [TII о 000000 0000000000. 95» 16 868 + 202 
Bath Trams, 144 » 21 724 | - 78 
Bir LIII) 0000090090. „ә n + - 
rm 97 7 Be 
"Birmingham & Rid. e „ M| А + Lane 
lackpoo. ect vo 7,0 U 
ton tion 000000 2 oe 25 9,276 + 421 
> p| ae te 
99 б. 1 9 
Bradford Corporation ....../{ "' H| 10% | + Чи 
ton Corporation eee 99 1,015 
Bristol Trams & „ 38| 6261} + 60 
Ayres & .. May 98, 8,488 | + 42 
Buenos Ayres Elec. Trams; ,, 27 | 1,105 ex 
Burnley Оогрогайоп......... June 24 | 1,079 | + 98 
Burton Corporation 00900099 76 25 821 | Б 19 
Bury Corporation ............ 1 dn | Г 
Calcutta Tramways O0. . . „ 24 a8 1,06 + 14, 681 
» 19 185 | + 21 
Camborne- Redruth ве i» 96 109 | - 1 
Cardiff Corporation %% [T] 94 2,198 | + 98 
Carlisle Tram Oo. ... „ & 218 1 17 
Central London oe oe 24 6,401 i > 219 
& Dist. Lt. Ryu... , 22 688 , + 23 
*City of Birm'gh'm Tram Со ,, 16 7.332 + 1,780 
City & South Riy.) „„ 26 2,569 | - 288 
Oo tion . „ 22 £04 M 
Cork Electric Oo. .. „ 22 562 | + 27 
Devo & Dist. Trams...) ,, 16 t64 | — 8 
Dover 999009090909 LI] 24 280 к» 21 
Doblin & Railway... 8 28 189 + 1 
Dublin Southern District.. n B 1,146 | + 12 
Dublin United...... 2% » 93 4,390 + 116 
Dudley—Stourbridge......... [2] 16 1.777 + 895 
tion 999999 м 21 866 t 15 
Bast Ham Oounaoll...... сеге 1 24 898 + 117 
Gateshead & Dist. Trams „ 16| 1,072 + 128 
Glasgow Corporation......... „, 24 16,121 | + 1,841 
6% 10 134 + 6 
Glossop.. 0.00 %%% ?5 17 189 + 80 
d» 24 128 |+ 28 
Gravesend—Northfiest.....| „ 16 856 | + 78 
Gt. Northern & City Bly..... , 24 1,470, + 597 
Greenock & Рогі Glasgow. „ 1 981 | + 107 
1 Tramways ...... » 16 417 ＋T 92 
rem *999009000005000009* [1] 1,854 + г 
Corpora 999009 9000 · n 2,189 xd 
Ilford District Council (ITILIE . [II] ete 
tiom. . . 97 21 119 i 24 
Ipswich Corporation.... н 24 464 - 61 
Isle of Thanet Co. ............ |: ux 2M 799 | - 99 
Kidderminster & District... „, 16 270 | + 140 
Kilmarnock Corporation .. | » 24 159 zm 
Kirkoaldy оп...) » 21 214 4 
Lanarkshire Oo....... » 2 671 48 
Leeds tion... о0о 000 оос gs 94 5,937 156 
Leicester Corporation ...... dike es . 
Liverpool Corporation ...... » (17 1,432 
Liverpool отара Шо ро» 25 119 
London County Co eel vp. N 4,189 
Lowestoft................... a 1» 24 5 
Maidstone Corporation. EL 22 129 e 


Manchester Corporation ... 


Mersey Bailway 00000000000000: 7] 94 1,682 + 191 
Merthyr 99990690999 90 %%, e 00000, LII 16 256 + 49 
*Metropolitan Elec. Trams, „, 16 | 4,565 | + 2,807 
Middleton 9900900099009090900000* » 16 564 + 168 
Musselburgh "PET „666 2 m 22 227 eee 
Nelson Corporation. | n 24 145 + 29 
Newoastle-on-Tyne Corp.. ,, 24] 8,719 | - 1,498 
Newport (Mon.) ...... КО „„ 24 638 | + 108 
Nor ampicn Corporation. | » 2 417 | + 283 
Oldham, ton & Hyde... „ 16 715 + 149 
Oldham Corporation... . .. „ 25 | 1,728 | + 691 
Perth (W. А.) Elec. Trams: „ 28 | 1,197 | - 7 
Peterborough ......... — | » 16 272 + 121 
Ponty pridd Dist. Council...) „ 24 167 e 
Poole and District.. . .. 1, 16 444 | + 144 
Portsmouth Corporation... „ 24 2,051 | — 262 
Potteries 499909900090092920 00006000. 9% 16 1,993 + 266 
nesting Oo: tion.... » 9? 686 | t 7 
Bochdale Co tion ...... i 


Srp 

to e 

8228 
+++ +, 


| 
Rotherham Corporation...| „, 22 401 | - 93 
thesa €99909999209000099009600090* 99 16 215 + 45 
Balford tion «e| › 26 4,665 t 495 
eerness ....... „ Ж 
Sheffield Corporation. „ 25 4,977 | 81s 
Southampton Corporation | „ 21 998 | + 14 
Bouthend Corporation ...... „ 91 s| to 47 
Bouth Tramways ...... „ 16 6.3 + 2770 
B. Staffordshire Trams. „ 16 1.149 + 461 
Stockport Corporation „ 28 619 | + 48 
e ee: f 
wansea Trama ......... EN „ 16 : 

Swindon Corporation.... „ 21 196 725 
Taunton Trams . | „ 16 72 T7 M 
Tynemouth and District . » 16 516 + 218 
Trams Co. ......... » 21 378 - £02 
allasey District Council „ 24 8191+ 58 
6090900999090990000€ оооогобеог 5 2 0 4 
Warrington Corporation. | 22 836 H £0 
West Ham Corporation =| „ 22 1,647 + 516 

n-super-Mare ......... » 14 8 t 7 

Wolverhampton Corpn. .. | en М жа - 
Wolverbampton District 2 » 16 754 + 849 
F ry | 16 105 T E 

rexham..... 699000090*90590009: ' ] 

Yorkebire Woollen District) ' 16 — 1011; + £69 


(a) These comparisons are with the aad re nadie Tm last year. 


$ Plus? days. I Plus 8 days. Fo ght. 


AGGREGATE, 
No. o Inc. or 
decke Amount. Dec. (a) 
£ £ 
4 5,997 j- 119 
24 4714 |+ 11 
24 8,884 = 29 
24 5,181 |+ 1,208 
25 15,619 + 3983 
19 4,486 |+ 1,001 
24 48,708 |+ 6,962 
12 11,199 + 898 
25 9,008 |- £67 
84 7,608 Р 
18 9,710 |+ 916 
t12 1896 |+ 633 
12 54,960 |— 1,618 
18 19,971 i+ 960 
10 95,976 |- 509 
6 90,84 + 662 
21 88,56 iis 
12 18490 ＋ 1,174 
12 8, - 250 
bau 7,134 eee 
95 |&969,041 [+ 124,153 
| 8 948 |+ 18 
12 25,172 |- 81 
$5 4968 '- 859 
95 178,870 |+ 1,622 
25 16,871 + 1477 
24 185,879 |+ 8,628 
26 72,886 |- 3.884 
at 10,127 bag 
25 11,887 i+ 555 
91 10,779 ;- 1,028 
12 2,551 l|- 119 
25 2,811 |+ 25 
E 119,445 + 2001 
24 £0,468 + 1,159 
«86 47,692 |+ 495 
12 10,2225 |+ 787 
24 91,818 |+ 545 
4 55, + 1,48 
26 9,008 i+ 828 
94 5,066 |- 550 
25 89,:04 га 
94 14,168 i+ 1,86 
24 6,086 |- 867 
12 15,818 |+ 858 
13 £6,284 |t 66 
12 5,298 |- 580 
88 18,98 |- 669 
21 2,583 |- 98 
16 8.468 |+ 6 
95 16,424 T 121 
19 77,209 (+ 8,110 
94 | 247,166 |+ 9,697 
26 83458 |- 1,767 
$ll | 162,006 + 88,548 
95 5,576 ees 
12 1,476 e 
25 40,352 |+ 2961 
94 4,658 |- 178 
94 58,1:6 |+ 28,595 
24 7562 |t 843 
27 5,367 
13 1,662 |+ 165 
12 7,296 T 1,178 
12 6,887 ‘+ 8,F45 
24 12,668 + 93 
13 91,386 + 56,750 
15 85,888 |+ 2,288 
2 2.965 — 215 
9 2,186 
24 6,237 $90 
12 93,404 |- 656 
% 89,994 |+ 454 
12 5,202 |- 681 
24 2,081 |t 112 
18 54.661 |t 8,54 
94 1,4492 |+ 272 
18 63,614 |+ 1,848 
2 11,881 |- 859 
12 4,078 |+ 918 
$4 6,665 |- 320 
24 16,668 |- 577 
12 7,464 |+ 266 
12 15,859 |+ 199 
94 14,49 |+ 2,244 
12 2,8£6 . 
94 1,094 |- 182 
94 6,091 |- 790 
25 9,407 [+ 688 
12 9,895 [+ 516 
21 11,683 - 188 
18 3,964 + 166 
12 18,427 |+ 7,619 
91 ‚646 |+ 179 
24 8,969 i+ 181 
24 6,790 i+ £02 
94 9,363 | - 82 
94 | 14777 i+ 1,965 
t Minus 8 days. 
* Partly electrical. 
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CITY NOTES. 


— — 


MEMORANDA (June 29).—Bank rate 2j per cent. (since March 9, 1905). 
Price of silver 26}%d. per oz. Consols 8914— 904, for money, 891$— 
90, for account ; 4 cent. annuities 881—891. Сопеков Pay Day, 
July 5. Stocks and Shares Continuation Day, July 11; Ticket Day, 
July 12; Pay Day, July 18; Mining Share Carry-over Day, July 10, 


CAPE ELECTRIC TRAMWAYS (LTD.)—An interim dividend of 24 per 
cent, tax free, has been declared. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.) —The transfer books 
and register of members will be closed from 30th inst to July 14 inclusive. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH OO. (LTD.) 
—An interim dividend for the quarter ended March 31 last has been 
declared of 2s. 6d. share, tax free, payable 15th prox. The share 
register will be closed from 7th to 14th prox. inclusive, 


GLOBE TELEGRAPH & TRUST CO. (LTD.)—The directors announce a 
quarterly interim dividend of 2s, each on the ordinary shares. 

PROVINCIAL TRAMWAYS CO. (LTD.)—A dividend of 8s. per share on 
the ordinary shares for the year ending Sept., 1905, has been declared. 


ROYCE LIMITED.—The directors of this company announce that they 
are again unable to pay the dividend on the cumulative preference shares, 
which are now two years in arrears. It is proposed to issue further 
debentures, not to exceed £20,000. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed June 28 a special settling day in and have granted a quotation 
to 32,610 £5 shares (£1 paid) of the Calcutta Tramways Со. (Ltd.) The 
committee have been asked to appoint special settling days in and grant 
quotations to 50,000 £5 ordinary shares and 50,000 £5 preference shares 
(special application) of the County of Durham Electrical Power Distribu- 
tion Co, (Ltd.), and £125,000 44 per cent, debenture stock of the Hastings 
d District Electric Tramways Co, (Ltd.) 


UBBAN ELECTRIC SUPPLY CO, (LTD.)—The directors propose to in- 
crease the capital to £650,000 by the issue of 30,000 new shares at £5 each. 


: A an 
М Pe Price | ЁЙ | Огут. | Воінава, 
8 32 NAME, Wed. me - DEND | WEEK TO 
ш (ag June 28. Su DUE. | JUNE 28. 
A £ d be 
— — — — : 
АМАТ. ане end reat . 
| 1 s. d. est. eat. 
„% | angio ПАМА аге... 88-8) | 516 0 Ap Oct! в 
t| 2,6 Do. 6% Cum.Pref.... oth 10 - t 
IE: t Do. nt 6X Deb. Stock!) 149 —1 k $103) ш 3j 
st. 6 Auckland Elec. Trams 5X Deb. 
od.) ТОСЕ Yu RNV 103 —108 4 18 7 wo dOg |107 
1(| 18/) | Baroelcna Tramways Ота. ........ | 121—185 4 1 b a 18 | 193 
10 5 Do. b Cum. e e99999 99909000090. 1110 4 17 8 = e oe 
Bt. X Do. x Deb. Btock (red.) mm 96 —100 | é 10 0 P ee ee 
10 b Do. b per Cent. Debs. ооозое е —102 € 18 1 ean 1 973 " 
t| .. Brisbane Electric Trams. In | | 
Ота 666669246 11-1 ee oe ee 
b Do. 6 Cent. ‚ Pref. ..... 817 8 еа 
St. 444 | Do. Cent. Db. Prov. Ош | 94 —9 411 10 de 97 | 053 
St. 6 British lumbia Elec. Riwy. 
рө. e оооеовосаоовевоооове 5 = 15 —103 6 ]1 1 aw ee ee 
Bt.| 57 Do. Pref. Ord. Btock ............... 98 —101/4 9 1 РЕ, £9 S: 
1 57 Do. 5 Cum. Perp. Pref. Stock. 101 —107 4 18 6 č е Ир 
4 "E А per Cent. Ist Mort. Dbs.|;034—1652/ € 7 9 à EN 
10| 44% | Do. Vancouver Power Debs. .. 100 —108 4 7 5 Ба M 25 
L| 2/6 | Buenos Ayres and Belgrano Ord. 3-11 6 3 1 — t 
L! 8/0 Do. 6 Cent. A" Cm. Pref tà—tà 5 4 0 ED FP" ZG 
t 8 . s" M. ахове 99e»«9000090000090900€00 b —1 * 5 18 7 as b ee 
8t. b Do. 5 r Cent. Debs. "ТИ 107 —1u9 4 11 8 en ee om 
St. 5 Do. 57 204 Deb. Stock Prov. 
"ТТА G e eee 10 —1C6 é 16 8 сз 108 
Bt.| 57 | Buenos Ayres Elec. Trams (1901 
о 0060000000 9*9 000000 000000000000 600000050. 98 — 100 b 0 0 oe 99 ee 
t| 5/0 . са athe see's es 8—8,,:418 9 dd 8 ty 
ic d Do. 43 184 рер. Stock (red.).. | 107 —109 4 2 7| Z d NA 
)|0 Cape ectrio Tram Shares. 1j—1j |411 9 = F А 
St. 5X | Colombo Trams & Ltg. 5% Ist Mt. 
Deb. (red) о op % . 26 660% eee 102 —104 | é 16 3 e oo 
8t.| 5% | Madras Elec. ms 5% Deb. Stk. 101 —108 4 17 8/Ja,Jul| .. 5 
100 6% | Montreal St. Ry. St'g 6% Mort. 
Debe. (1908) 6656565669694 101 —104 4 16 2 ез 
100 44% Do. Sterling 005 Debs. (1922)..| 103 —1065 6 5 9 Р 
St. 8 Perth (W. A.) Elec. Trams. 1st Mt. 
| Deb. Stk. ..................../ 106—108 612 0 TU Mm 
ELECTRICITY SUPPLY. | 
Б, 5/0 Oalcutta Elec Sap. Ота. (1-30 000) 9 =" 5 4 9 | «з ee oe 
b 2.11] Lo. (6'.001-30,000) ............ 81- 9 417 4 MT v v 
tO 15 | City ot Wellington Elec. Lt. and | 
Power 5%, Beg. 1st Db”. ......| 49 —51 413 0 vs РЕ vs 
b Elec. Ltg. & Trac. Co. cf Aust. | 
6% Cum. Pref, ................ 24-3 T с edo 
Bt. 7А Do. 6 Debs. оооооооооооо ее „ 56 —91 b 9 ll | ео ee ee 
10 .. | Havana Electricity Co. Shares 94—10} “з | = Vel. Seta 
100 18% Го. 5;Dbsirato5Scipalpd. 94 —96 |5 „22 
1 .. Kalgoorlie Elec. Power & Ltg. i 
| e Саш. Pref. 00000000 600080000000 pee 1—} ee ae 
1 1/0 | Band Electrio .................. 13-19 ix Z ds E 
100 44% |* Elec., Montreal dx 1st 
| ort. реБ .................... 101 —104 4 6 7 Ар, Oct 
Shawin e Water and Power 5% yg 
Bds,, Strip....... РЕВ e| 97 —t9 bs | T 98 


* Ip calculating the yield, allowance has been made for accrued interest but mot 
for redemption, t Ex Dividend. 
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0 June 28. Б * JUNE 28. 
А a 
. ШӨ. 
ELESTRIG RAILWAYS, TRAN WAYS,AG & s. à. est, | eat. | ELEGTRICITY SUPPLY. 

l| .. | Bath Elec. Trams Pref. Отд................ 1- i DLE ES .. -. 101% | Bournemouth & Poole Elec. Sap. Ord. 

1 1 Do. Cvm. Pref. 5—1, 4 14 9 ors 5 ee 10 4/6 Do. [| per Cent. Cum. Pref 002000 006002 
St.) 38/1 | Do. Ts Mort. Deb. Steck (nd) 101 - 108 4 7 6 os 1624 | 202 10 со Do. 67 Cum. Second Pref. ............ 
St. 43% B'ham Midland Trams 4} lat Db. Stk. 100 — 108 4 З 3 Ж .. ei. 4 «x Do. 4$ rer Cent. Deb. Stock (red.) 
10 9 в snd Cerrisge Ord. ...| 177-18 | 5 0 0 | Feb, Aug sed сез b Brosaley ent) Е 14. & Fower Shares 
10 6% |t "Do p Pret. (folly paid) . .. 10 —1C} | 518 0 n .. | ont BGs (ix 1stDebs 
Bt) 4% |t Do. 4 per Cent. Debs. . . . . ... . . 105 —107 | 8 14 10 | Feb, Aug aR i b. 5/6 Brompton & Kensington Elec. Bop. Ord. 
10 British trio Traction Ord. .. ... . . . 91—12 | 6 8 1 - 9:1 13 5| 8/6 | Do. 7 per Cent. Pref. ........... o 
10| 6/0 | Do. 6 per Cent. саш, Pref. ........| 11})—1)}|5% 2 8 | Feb, Aug | 11%) 11ү [86.1 $ Central Elec. Sup.Co.4%Gusar.Db. Block 
Bt. 5 Do. Б rer Cent. Perpetual Debs ......| 152 —124 | 4 0 8 e 23 5 4/0 | CharingOroes(W. End & City) Tl. Вор. Со. 
Bi. Do. 4j per Cent. ?n р по —99 411 0 — £8} | 98 5,2 Do. 44 per Cent. Pret. . ... . . . o 
Bt. 4 Central London Ordi 00600. 906 90 — 02 4 7 0 Jupe, Dec 92 91 St. 4 t Do. é eb. Stock (red ojee: Cm. ] eevee 
Bt. 48 Do. 4 per Cent. ara Aorta . ee 101—108 | 8 17 8 as és si 6 ** Do. City Underisking 447 Cm. Pref. 
8%, 4 Do. Deferred Stock *$909050999 бог 20е 00792 6 78 —81 4 18 9 eae . ee b Do. 19 2 2 „6 een 
100 % т Cent. Debs.. . . . .. . . 111 —113 | 8 10 9 5 6 es 5 НЕ Chelsea tj per on Supply ©тд.............. 

b city ot bim ingham Trams.5Y Cm. Pri. 42-15 | 418 6 - А .. Ist. nx * Do. per Cent. Deb. Stock дәү, s 
100) 4 ae 4 per Cent. 1st Mort. Debs. ...... 99 —102 8 29 9 m |. [| 10 City otl. enden Electric Light 
Bt.| 1 and South London Rly. Con. Ord. 39 —41 | 5 9 9 | Feb, Aug | 41 | 20) 10| 6/0 | Do. 6 fer Cent. Com. p 
Bt.| 5 Сш. Perp. Pref. (1891) ... 120 —128 | é 1 4 | Feb, Aug 12) .. Ist. 69 |* Do. 6 per Cent. Deb. Stock (red s Fee 
Bt. b Do (1396) €9049270909*901290000*200599900* 009 000006 119 —122 é 2 0 ee =s e. Bt. 43% Do. 4 pA and Deb. Stock (red. ). ee 9909 
Bt. 5 Do. (1901). ii cens] 115 —118 4 4 9 E e o. || 6| .. | County of Durham Elec.P.D.Ord. £1 i 
St. 4 Do. Cent. Perpetual Debs eee. 107 —110 3 12 9 | May, Nov — 5 Do. Do. 57 non. cum. pref. £3 p 
10 Dudlin nited Trams. (1896) Ltd. ‚| 183-144 4 2 8 s es 10| 6/0 | County of London Elec. Supply Und. . 
10 6/0 Do. 6 T Cent. Pref. 69*022022092000209990* 16 —16 8 5 0 = . oe 10 6/0 Do. 6 per Cent. Com. Pref...... ое, TII 
10) 40 | Gt, Northern & City Bl y, Pri. Ord. dX) 4-t |718 9 = .. st. d Do. 44% Deb. Steck (all paid) (red.) 

0| % | Gt. Northern, Piccadilly & Brompton Bt. Do. Second Deb. Stock Prov. Certs.. 

Ord., Speyer Bros, Scrip Certs. ....| 89 442 wi . — 5 Folkestope Electricity Supply Co. Ord. 
0| 9x |! Imperial Tramways Ord . . . . .. . . . 174-18 | 5 0 0 Mar, Bept| - .. 5| .. | Do. 5 рет Cent. Cum. Pref. ..... soreo 

10 6 1100. 6 per Cent. Pref. soter: 00000 0056 Фе Jt 41—141 4 4 2 Mar, Rept ee ee Ft. 4496 Pist Deb. Stock к )... о0о 600096 
Bt. ye 1!Do. 4j per Cent. Debs. T 18 —3109 4 110 Jon, July on] o 5| 5,0 нои ectric Lighting D^ 

bi 9j Isle of Thsnef Eleo. Trams & Lt. Tri 21— 71 |7 18 10 гл 85, St. 447 | Lot W. Elec. Lt. & oweragz Db. Bt (red. ) 
St. 4 Lo. (per Cent. Deb. Stock ............| db —# 4 8 11 es és 5| 7/0 Kensipgtn. & Kngtsbdg. Ordo. 

10 Liverpool Overhead 5 Ord .. 811-812 | 8 18 0 | Feb, ‘Aug р “> 5 © Do. 6 per Cent. Ist Pref.................. 
10 Do. A rer Cent. гаг. ОЕ —10} | 4 16 8 | Feb, Aug st 4 Keneingin. & Kngtbg.Co.&NottingBill 
Bt. 47 Do. r Cent. Deb. .............. 99 —1(2 | 819 3 Jan, July | - as Co. (Joint Station) 47 Deb. Stck. (red.) 
10) 6/0 tendon nited Trams. 5% Cum. Prel.. 09—165 | 417 6 n 10 vs 8| 1/03 | London Electric Supply Ord. ............ 
Bt. 4% Do. 4% 18 Mort. Deb. ВіосК............| uv ICB | 817 8 m T M b| 3/0 . 6 per Cent. Pref. ............... ө, 
Bt. oe Meer Con. Ord. Stock... O00 00s 8000. TTI 4 —7 as s oe е Bt. 4% t Do. é per Cent. 1st Mort. "tai 00000000» 
Bt) Do. B рег Cent. Perp. Fre. . . 9 —12 is = .. | .. |||. 6] 16% | Metropolitan ElectricSup.Ord. . | 

l| .. кено tan Elec. Trsms Def. 77 & 22-4} v ER se ge 5 9/5 | Do. 4} yer Cent. Cum, Pref......... 
1 0/6 | Do. 6% Oum. Ртеї. ........ . , . „ 1—10, 4 14 1 — ЖО St. 4 Do. 44 per Cent. Deb. Stock 1st Mort. 
вы, „Do. 4 Deb: ВіосК ............ (06 —)48|4 3 4 z 6 À .. St. 8 $ Do. er Cent. Mrt. Db. Stock (red.) 
56| .. | New Gen. Tract. 6 der Cent. Cum. Pref. —1 oe May ...| - | 10 44% | MidlandElec.Corp.for E. D. Ist Mort. Db. 

1010/9 | Pctterles Elecirio Traction Ord, ...... &j-f 5 5 8 o . ES 10| 74% | Newcastle & Diat.Elec. COIT pale 
10 5/0 Do. b per Cent. Cum. Pref. сосоеео оо 9 — 5 2 6 Feb, Avg =» 5 t 55 Elec. Supply оз 05200 Led 
Bt. 44v Do. 4 per Cent. Deb. Stock ........ 101 —1 467 „> 6| 6% | Do. b per Cent. Nor. Cum. Pref. . 

l| .. | South Lancs. Elec. Trac. & Power Ora, = ас . 1| 87 Northen Counties Elec. Sup. 17]- paio 
ЖА Do. с Fref. (£1 paid). . cere m ds April "Oet s ue 10] £,0 | Notting Hill Electric Ord.................. 
Bt.) .. Do. 44% Deb. Stock (100% peid) ... s as Jan July - : 100| 4% Do. 4 per Cent. lst Mt. Debs. ...... 

` f. Underground Elec. Rys. Co. of London 99—160 15 0 0 í У 10:1 $f} Б! 4,6 | Oxford Electrie Ord. |............... .. 0 

Bt. t Y Waterloo and City Ord. эээ ese 50909300 эе oo 10 — f2 8 11 0 June, Dec ee oe 8%. 4% Do. 4% Deb. Stock во: %% соо ево без 0992909 0*- 
TELEGRAPHS 5l 9,6 | Bt. James’ & Pall Mall Elec. Ord..... 

A ы b 8/6 555 7 2% pe Cent. Pref. 00000060 0000060690. 
100| 47 |*African Direct Tel. 6% Mrt. Deb. (red.) 100 —1(3 | 3 17 8 Jan July gs E t. 337 NI Cant. Deb. Stock (red.) ... 
10 . | Amazon Telegraph .. . . . .. .. .. . |  ?1-$ x Jn, ii 5| 4/ НАП Markets Electric сар. Отан 
100) . Do. 57 рези Ceed.) . . ED —9 5 6 4 » à t.| 4% Do. 4 per Cent. Deb. Stock. 
Bt. 15 | Apglo-America 33 59 —61 4 14 0 T, My, Ag 59 b| 4/0 | South London Electric 4 Ord..... 

80% Do. Preferred... ...... .. . .o. .. . .. . e| 1064—1064 6 8 о F, Му, Ag, NOU 206 1) .. | South Metrop'n Elec. Lt over гош 
Bt. 2/0 Do. Deferred % eos 060002 ORE 000 607 000 оо: 90. 000 14 —1 ee ,My Ag,N 1 143 1 0/83 Do, 1% Cum. Pref. 00000000000 00 00000.00. 

St. 4 Commercial abie 4 per Cent. Deb. Eth) $7 a} 4 о 6 Jn др, J, 0 954 | $74 if] St. 43% | Do. lat Db. Stk. Red. Vus ss 

10| 5 Cuba Bubmarine — M NE Ө ж 617 8 Feb, Aog | 11| .. 5 2,6 urban! ject ic Sappiy Ord. ... — 

10 10/0 Do. Preference 10 per Oent. 000000000000 10 4—1 4 5 14 8 Feb Aug ee 5 9/6 Do. 6% Cum. Р POCO, вол COS 006 ооо оо, фо 

6 2/0 Direct Spanieh Ord. *000 00008: 00.00. 00» 0000600000 88—8h 5 11 9 Apri, . ee t. 43 Do. 4 y 1 Mont. Deb. esse 6% %%% „„ „66 ев 
6 Do. 10 per Cent. Cum. . ... . .. 9 —## | 5 6 8 | April, Oct js 51 7 N „ ply Ord. s... 
2 X Do. mad per Cent. Deb. оо, ee eee 2X —104 € 6 7 Jan, July МЫ . 5 2/6 per Cent 00. ео 00000 
nited States Cable . . .. 114—110 | 5 7 1 |Ја A 37,0 1775 I Lie УТ 6, A0. 
100 у Direot West Indie Gaby, 4) Rg. bb. rd. ) 101 —168 4 7 6 | Jn, . 1| ea. nce Elec. Co. i asss 
Bt. ps Ordinary ........ esce | 141 —144 | 4 15 5 Ja Ap Jy Ò 111 162 1! éd. Arn Elec. Meter 62, Cum. Pref, „e... 
Bt./17/6 | Do. 8j per Cent. Pref. Stock eee 90 -—92 | 8 16 1 |Ја Ар,Ју,0|. 953 £0 Б 40 Восе. Insulated & Heleby Cables Ord. 
Bt. | 4 E^ 4 рос орат Сеце 5 Deb. вй. (zd.)| 107 —1С9 | 3 13 5 | May, Nov" 3 | .. | 5| 8,0 | Do. er Сері. Ртеї..... . ooroo 
er 6/ TI *09900* 000 11 1—14 4 18 8 Ja, pJy,O 14 y, 1.4 | Bt. 4 УА Do. Т Mert. De b. (red.) 00.000 coe 
AR gs Nr aber Conf. Deb. Btook . . . 101 — 107 8 14 5 | Feb, Aug | ·- | - St. 44% | British ibcms'n-Boust'n4]z at Mt, Db. 
100| 4% |* Eastern & B. African 4% Mrt. Deb,1909| 1((1—101| 8 18 о Feb, Aug | :-| -- 6| 8/0 Pr Westinghouse 67 Fref...... ...... 
25| 4 Do. 4X Mauritius Eub. Debs. (red.) 1c4x-10412| 8 18 0 | May, Nov | .-: | St. 4x | Го. 4 per Cert. Mort. Deb. Stock .. 

10 Ө. N. (of Copenhagen) —.....—....—..| BE —34« | 617 11 | Jan,July | 1:4 |104 $2  .. Eroth kleet ecirical Engineering ............ 
100 aj% | Balifax & Bermuda] x1stMi.Db.(red.) 101 —108 | € 7 5 June, Deo || 99/4 Do. 6 per Cent. Fief. Non- 

2552/6 | Indo-European ...............& «e. 49 —61 |6 7 4|Msy, Nov| (о | 413 sst. Mt Do. 4j per Cent. Perp let Deb. Stoch 
10€| 81 Mackay Cc mj aries Common ........ 40 5 0 0 Jan, July; -- .. Il Bt. 4 Го. Feryetual 2nd Deb. reece ТРОИХ 
100| 91 Do, Preference ow .................. 183 5 8 6 JaApJyO| -> ЖЕ, 5 "A Callender's Cable Con. Ord. 1 
1000 4 6 n Tel. * .Dbs. (rd.) $9 —162 | 338 5 June, Leo -- 5| 2/6 |t Do. 6 per Cent. Cum. Pret........... а 

10| 50 |tWest African Telegraph Shares ......... E-a 16 5 8 - | . IN Bt.) 449 1 Lo. 4 per Cent. 1st Mort. Dets.(rd.) 
105 iz Nene Coast Amela ——— n- 1 Ке м { 15 X Fe. X It M AA n aree 

o. er Cent. Debs.....................| 100 —102 | 8 18 5 | Је Jul РЕ А o. 447 let Mor eb. (re 

10 ^ | West Indie ond Panama. —3 5 Way, Nor ws RS "E 901 Chadtuin's (Sbip) Telegraph Ord. . 

10| 59 | Do.. 6% Int Frei... e| 5- 7 1 2 | Меу, Мот) +1 r. 1) 7d Dc. 6% Cum. bref. ...... 

10 „ Do. 6 рег Cent. 2nd Pre. . .... 51-6 T May, Ncv . | 8| 116 | Crcmptcn and Co. (Nos. 1to 64,000) .. 
100 gy |* Do. 6 берар чаш cocos 0 . . 00 0 104 —-K6 | 4 14 4 зву July | - ico sx |" Do. 6 per Cent. lat Mort. Debs. (red.) 

10 3/0 Western elegr ААА ААД It 14 5 0 0 Мг) nOD 14 E 5 10 Dick, Kerr & Co. Ord Ose. %%%. „% 509999500. 
100) gy је Do: $ Debs. а Beries, 1906) . 10% —104 4 16 8 june; 5| 80 | Lo 6% Cum. Pref. F 
Bt. 4 ck (red.) 00.00: 00000.60: 108 —106 8 16 11 los we 8t. 44% Го. 4 » Deb. Stock 

5 5 .. | Edison & Ewon Unſtedi“ A b. 5 pd. ) 
' 5 .. Do. (4b paid)... 
b| 8/0 | Chili Telephone (fully paid, . . — 7 |418 8 | Добо ..| 75 7 St. 4 Го, 4 fer Cent. Mort. Deb. Косі rd.) 
1| 0/7} Monte Video Teleph: ne Ord. ........ –} 3 8 7 > Pras ae t. 8 Го. Б yer Cent. 2nd Deb. Stock ..... 
Bt.) 6x | National Co. Pref. Stock . . . . .. ͥ ͥ 111112 | 7 1 ~ [1199 [191 [| о 9/6 | Eómondeon's Elec. Corp. Ord............. 
Bt. s% Do. Stock s | 102 —104 | 416 2 105 10:1 ] Б 3/0 | Lo. 6 per Cent. Cum. Pref... 
10 Do. 6perCent. Cum. Ist Pref... | 13—14 |4 Б 8 Feb Aug | 11 Ust. 49% | Do. 64 per Cent. lat Mort. Deb. (тей) 
10| 6/0 | Do. s per Сері. Com. 2nd Pref. ..... 1? —18 |41? 4 Feb, Avg | ):4 | .. 21/74 | Electric Conatruction Co. ................ 
5 Do. b per Cent. Non-Com. we ri k1—4 |4 9 5 ved, Aog | 1 919,9 Do. 1 Cent. Com. Pref... 
Bt. * Do. Deb. Stock 34 per Cent, red.) . 101 —108 | 8 7 11 | June, Dec Bt.| 4 Do. $ per Cent. Jat Mort, Deb. (red.) 
Bt. Do. 4 per Coat: рев, Btock 200): "| 16221004 3 16 10 1051 1023 ||| 30| 6/0 | Genera) Electric (1900) 5% Cum. Pref... 

l| 0/8; | Oriental ........... — 4—11 | 8 9 April, Oct | 1% L Bt. 4 Do. 4 per Cent. lat Mort. Debs. ...... 

1 255 Do. ar Cent. Com. Pref, lly |5 1 0 .. 5120/0 | Benley’s Tele pepe Works Ord. ......... 
Bt. | 80/9 | Telephone Co. of f Keypt 437 Db. Stk.Hd. 10z —) it RE К eie 69/8 | Do. 4} per Pref. ...... 

6 3/0 United River P Becteeser sere 000.000 00 60е 7 —1$ 5 6 8 July.. see 7 17 1] Bt. 4 Do. é bie Cent. Mort.Deb.Btock (rd ) 

в 5| 9/6 „Bo. Брег Gantt Com. Pref. ........| 6 —tà | 417 9 |Јопе, Deos 10 А, {India Rubber, Guita Percha, &c., Wiks. 

t| 6% |" Uo. б per Cent. Deb. Stock (red.). . . 168 — J10 | 10 11 June, Deo | .. | 100 4 Do. «per Cent. 1st Mort. Deb (red.) 

FIBANGIAL, AVIS mar ac. 10 5 Mather & Piatt 6 per Cent. Cum. Pref. 

, 12:24/0 | Telegraph Construction & Маірќер се. 

Mt V Cem: Fret. 41—11 5 14 4 100 4 Do. 6 per Cent. Deb. Bonds, 1909..... 

10| 4/9 | Globe Telegreph and eessess| 166—105 0 0 |Ја Ару 0| 11 | 1G 6 „ | WUlave and Robinson Ord. ............... 
l|» Do. 6 per Cent. Pre... . | 164-149 4 18 Ja Ap, Jy. O 1444 li | 5 _. | Do. 6 fer Cert. Ctm. Pref, .......... 

10! ex © Bubmarizs o Cables Trust (Cert) .........) 1:5 128 | 4 18 9 apii ба s 1% Do 4er Cent. Ist Mort. Debs. .... 


~ In calculating the yield, allowance bas bien made fer necrued interest bai net tor redemypilos. + Ex Dividend. { The London Stock Exchange Committee ha 
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NOTES. 


— — 


WE are glad to note the appreciation of the importance of 
the electrical industry evinced by the Birthday honours an- 
nounced last Friday. The honour of knighthood has been 
conferred on Dr. A. B. W. KENNEDY, who has done much to 
advance the cause of electric lighting and electric traction. 
From the earliest days of electric lighting, Dr. KENNEDY has 
occupied a leading position as consulting electrical engineer, 
and has set a high standard of professional conduct and direct- 
ness of method to those whose occupation it is to give advice 
on electrical engineering matters. A similar honour has been 
conferred upon Mr. J. CLirroN ROBINSON, Managing Director 
and Engineer of the London United Tramways, whose business- 
like abilities have helped largely to extend electric tramway 
enterprise in this country. Lord RavLkiGH's nomination to 
the Privy Council was not wholly unexpected, and satisfaction 
wil also be expressed in the knighthood received on his 
retirement by Mr. J. C. LAMB, whose work at the Post Office 
has been of exceptional merit. We are also pleased that the 
arduous labours of Mr. BABINGTON SMITH at the Post Office 


and Mr. T. H. W. PELHAM at the Board of Trade have been 
adequately rewarded. 


= 

THE comparative speed tests of steam and electric loco- 
motives, of which an account appeared in The Electrician of 
June 16th, have aroused some interest in electric traction circles. 
They were conducted on practical and exhaustive lines, which 
give an immediate value to the results. The load on the 
driving wheels being respectively 141,000 Ib. and 142,000 lb., 
equalised the adhesion, and therefore the maximum tractive 
eflort, within less than 1 per cent , sothat the competitors had 
a fair start in this respect. The total weights of the two 
machines differed by 63 tons (English), which means that the 
electric locomotive could haul that much more paying load 
than the steam engine on the limiting gradient. In this 
particular test, the steam engine had three pairs of drivers 
and the electric four pairs, so that the loads per axle were 
15:8 and 20:9 tons respectively. This represents a great 
difference in wear-and-tear of permanent way and bridges 
in favour of the electric driving. Eight and 10-coupled 
steam locomotives are in use, but are not suitable for high 
speeds for several reasons. They are not free-runners, 
and, of course, are not intended for speed, büt for pulling. 
The saving of over 30 ft. in length may be of great value in 
saving terminal space, and reduces the shed room required. 
It is, however, in acceleration and maximum speed that the 
electric locomotive showed to greatest advantage, and the tests 
are of particular value in showing quantitatively this superiority 
under working conditions with trains of full weight. The 
results prove conclusively that for working the terminal sec- 
tion of such a railway as the New York Central, where mixed 
suburban, medium and long-distance traffic has to be handled 
under cramped conditions, the electric locomotives will save 
time to a degree that will materially increase the capacity of 


the line. 
— — 


A PRACTICAL suggestion, which if acted upon, may improve 
greatly the whole system of technical education in this country, 
has been made by the Committee appointed to inquire into the 
present working of the Royal College of Science and the 
School of Mines. The Committee has taken account of the 
necessity for a well-organised college for the higher technical 
and scientific education of those who are destined to be leaders 
in the engineering profession ; and they have also not over- 
looked the fact that a similar training of a high grade is required 
by those who are to teach our budding engineers. They are of 
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opinion that advantage might be taken of the munificent offer of 
Messrs. Wernher, Beit & Co. to contribute a large sum towardsthe 
erection of a college for these purposes, and they suggest that, 
with the concurrence and support of the Government, a scheme 
including the amalgamation and extension of the present Royal 
College of Science, the School of Mines, and the Central Tech- 
nical College should be elaborated to meet these requirements: 
The Chancellor of the Exchequer informed Mr. HALDANE (the 
Chairman of the Committee) on Wednesday night that the 
Government had decided to allocate £20,000 a year towards 
such a scheme, so that it appears that its realisation may 
be confidently anticipated. 


— 

AT present no details have been worked out, but on general 
lines the proposal is worthy of the warmest support. By the 
economies realised through a combination of the existing col- 
leges and the corresponding increase in the number of students 
for each course of lectures, together with the subsidies from 
the Government, public bodies and private munificence, it 
should be possible to obtain teachers of the very highest rank 
who combine scientific knowledge with engineering ability and 
experience. The choice of the lecturers and their staff is far 
more important than the equipment of the laboratory itself. 
We trust that the new college will soon take definite shape 
and that it will be as great an improvement over the much- 
vaunted Hochschule of Charlottenburg as this German tech- 
nical school is deemed to be superior to our existing technical 
institutions. 


eee 


THE annual Convention of the Incorporated Municipal Elec- 
trical Association concluded last Friday with the Business 
Meeting reported on another page. Last week we published a 
full report of the Papers and discussions of the three previous 
days. From the social point of view, all who attended the 
meeting agree that it was a great success, and the informal or 
smoking-room discussions, both on technical and other matters, 
were, as usual, an important feature. So far as the Papers 
and the proceedings at the meetings were concerned, however, 
opinion was divided, the councillor members being almost 
unanimous in praise of the character of the debates, while 
most of the engineers regretted that these did not deal to a 
greater extent with engineering matters. 
the case last year. 


The converse was 
Perhaps at the next meeting, in London, 
under the presidency of Mr. J. E. EDGCOME, the happy mean 
will be arrived at. 


d 


ELECTRIC train lighting is a fascinating study, and is of 
interest not only to the electrical profession but to the com- 
munity at large. We therefore have pleasure in describing 
to-day the latest development of the Leitner-Lucas train-light- 
ing system, which differs in several respects from the Rosenberg 
system (recently described in our columns), although both 
employ à dynamo designed to generate constant voltage at 
variable speeds. The Leitner-Lucas dynamo requires a mechani- 
cal device for shifting the brushes when the train reverses in 
direction, otherwise the current from the dynamo would 
reverse also. This necessity is a drawback to some extent, not 
because the reversing mechanism is ever likely to refuse to 
work, but rather because it adds somewhat to the cost and 


great for its output. 
dynamo by opposing two sets of ampere-turns, each of which 


bulk of the dynamo. On the other hand, the dynamo possesses 


the distinct advantage that it will work for any length of time 


at medium or low speeds, and that its size is not exceptionally 
While Herr ROSENBERG regulates his 


consumes energy, Mr. LEITNER uses but one set of field coils; 


the field current being adjusted by opposing E.M.F.s only. 


HERR E. RosENBERG, in the course of his reply to the 
criticisms advanced by Mr. R. N. Lucas against his new 
train-lighting dynamo, disagrees with us in maintaining that 


the dynamo is not suitable for being driven by wind motors, 


inasmuch as its output remains practically conatant for a 
very large range of speed while the power of a windmill 
increases with the speed. Thus the power available at the 
shaft of the wind motor will not be utilised as economically as 
it ought. What is actually required is a dynamo the output of 
which (at practically constant voltage) will vary in much thesame 
proportion as the driving power within wide limits. At a low 
speed the battery ought to be charged with a very small current, 
the current continuously rising as the dynamo speeds up. Now, 


it is pointed out by Herr ROSENBERG that his dynamo possesses 


the essential feature of increasing its output with the speed, 
but this is true for a limited range of speed only. It may be 
gathered from the characteristic curves of the dynamo, pub- 
lished on p. 297 of our issue of June. 9th, that it commences 
to charge the accumulators at a speed of about 400 revs. per 
min., the charging current increasing up to a speed of about 
1,000 revs. per min. Beyond this speed the output remains 
practically constant. The useful range of speed is thus from 
about 400 to 1,000 revs. per min., but it need hardly be said 
that the corresponding range of wind velocities which might be 
employed with advantage is much larger. 

AT low speeds the dynamo will act equally unsatisfactorily 
because— contrary to an ordinary dynamo— considerable power 
is required to produce the requisite voltage between the main 
brushes even before any current flows. This means a very low 
efficiency at low speeds. In connection with train lighting this 
is of little practical importance because the dynamo, as a rule, 
quickly passes through these low speeds to its normal speed. 
But with a wind motor which may have to run at reduced 
speeds for hours at a stretch the whole aspect changes and a 
high efficiency is all the more to be desired as the total power 
available is, comparatively speaking, very small. The sum of 
the matter is that the conditions imposed by train lighting 
and by the generation of electricity from wind power are radi- 
cally different and callfor widely varying types of dynamo. 

Ox another page appears a short account of Prof. ARNO'S 
recent work on certain of the magnetic properties of steel 
alied with those concerned in the magnetic detector of Mr. 
Marconi. To throw light on these still obscure matters, 
Prof. ARNS has examined the effect of a variety of magnetic 
influences on the torque exerted on a hollow steel cylinder 
by a rotating magnetic field. His method is ingenious: First, 
be balances the torque on the experimental cylinder by sub- 
mitting a fellow cylinder on the same shaft to a field rotating 
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in an opposite direction to the former; and then he sends con- 
tinuous or alternating currents through a fixed coil surround- 
ing the experimental cylinder, and observes if the balance of 
torques is disturbed. The disturbances of balance that do, in 
fact, occur, he attributes in all cases to hysteresis alterations 
produced by the coil currents. Here, we think, most of his 
readers will not follow him ; it is very difficult to trace the 
exact part played by hysteresis proper in the observed effects. 


— — 


IN the first place, the torque exerted by a rotating field on 
an unlaminated cylinder depends, mainly, on the eddy currents 
induced in the metal. This is, of course, at the foundation 
of the polyphase induction motor. Again, the strength 
of the eddy currents is largely governed by the permea- 
bility of the metal of the cylinder. Thus any cause affect- 
ing the momentary permeability of the steel will, in these 
experiments of Prof. ARNÓ'S, alter the torque on the cylinder 
concerned and disturb the balance of the apparatus. In 
particular, since permeability varies with every considerable 
change of magnetic stress, whatever its direction, a heavy con- 
tinuous-current in the fixed coil mentioned above is likely to 
alter the permeability of the steel and, therefore, to disturb the 
balance of torques. In any particular instance, of course, the 
magnitude and the sign of the change of permeability depend 
on the flux in the metal; and of the flux no details are given 
by Prof. ARNO. Nevertheless, we think that with due allowance 
for this indefiniteness, many of the author's results can be ex- 
plained by the reasoning here sketched, without strong reference 
tohysteresis. It must be mentioned, however, that further con- 
siderations must enter forcibly when alternating currents flow 
through the fixed coil. For then the torque may depend greatly 
on how far these currents are in or out of step with the rotating 
field. It must be admitted, besides, that hysteresis itself may 
indeed share in the effects in every case ; but exceedingly close 
reasoning will be required, we think, to assign precisely its 
influence. 


THE London Hydraulic Power Co. have recently published a 
pamphlet entitled “ Lifts : Hydraulic Power v. Electric Power,” 
with the object of discrediting the electric lift in comparison 
with the old-fashioned hydraulic lift. Ten years ago, for every 
one electric lift, 10 hydraulic lifts were fixed ; to-day for every 
one hydraulic five electric lifts are being manufactured. In 
view of these figures, it is hardly surprising that the London 
Hydraulic Power Co. should make an effort to recover its lost 
ground, but we regret that a firm that has served the public 
well and faithfully for many years should resort to the publi- 
cation of statements distinctly damaging to a rival industry 
without pausing to ascertain to what extent these statements 
might be verified. The four points of comparison between 
the two classes of lift must be first cost, running cost, 
cost of repairs, and safety. In first cost, we admit, the 
hydraulic lift has a slight advantage over the electric which is 
probably the dearer in most cases by about 20 per cent. The 
great saving in running costs, however, will make up for the 
difference in the first two or three years of working, for the 
cost of power for a hydraulic lift is four or five times as great 


ditions. Repairs are also in favour of electric lifts by 30 to 50 per 
cent., although the cost of repairs varies with different designs. 
It is on the score of safety, however, that the company makes 
its greatest endeavour to regain the support of the public. 
The safest lift of all is the direct hydraulic ram lift, but this is 
only suitable for buildings of comparatively small height, and it 
is much more costly than the more common form of suspended 
hydraulic lift, —prebably also more expensive in first cost than 
the electric lift. In the case of the suspended lift, the con- 
ditions with regard to safety are practically identical whether the 
lift be driven electrically or hydraulically. The chief danger 
to be provided against is that of a broken rope, and the same 
kind of safety gear is employed in both cases. 


— —— — — 


London Traffic Commission Report. Vol. I. of the report 
of the London Traffic Commission has been presented to the 
House of Commons by command, and has been ordered to lie 
upon the table. 

London United. The Financial Times understands, on the 
best backstairs information, that Sir J. Clifton Robinson, imme- 
diately on hearing of his inclusion in the list of the Birthday 
Honours, adopted as his new crest an electric tramcar rampant, 
with the motto, “ London You Knighted." 

Royal Institution.—At a general monthly meeting of the 
members of the Royal Institution on Monday the special 
thanks of the members were returned to Sir Andrew Noble, 
K.C.B., F.R.S., for his donation of £100 to the fund for the 
promotion of experimental research at low temperatures, and 
to Mr. Rollo Appleyard for his gift of a portrait of the late 
Prof. J. E. Everett, F.R.S., мї. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 

Tarifa—Tangier 5 0 000 ecc EEE Jan. 18, 1904 ee CT 
Jamaica — Colon Jan. 10, 1905 — 
Paramaribo— Cayenne May 25, 1905 — 
Bolama—Bissao o June 21, 1905 — 

Cape St. Jacques —Haiphong June 26, 1905 July 5, 1905 
Trinidad—Demerara ........ у 3,1905 .. — 
Sierra Leone—Accra ........ July 4,1905 .. 


Submarine Telegraph Cable Facilities.—The Commercial 
Cable Co. has agreed to lay for the Newfoundland Government, 
by September next, 200 miles of submarine telegraph cable 
between Port au Basque, Newfoundland, and Canso, Nova 
Scotia, to connect with the Commercial Company’s landlines, 
thus providing the Colonial tal telegraph system wth 
further world-wide facilities. The Canadian Government has 
granted permission for the cable to land in its territory. 


Post Office Permanent Officials. — As we announced a few 
weeks ago, consequent upon the retirement of Sir. J. C. Lamb, 
C.B., two second secretaries of the Post Office have been. 
appointed, namely : Mr. H. Buxton Forman, C.B., and Mr. A. F. 
King. Mr. John Ardron continues to be assistant secretary ; 
all the business of the British Administration with the offices 
of the Telegraphic Union or with the cable companies relating 
to international telegraphy (including “ wireless ") and inter- 
national telephony will be dealt with by him under direction 
of the Secretary, Mr. H. Babington Smith, C.B., C. S. I. 


Personal.— Prof. Stephen M. Dixon, M.A., has been elected 
to the recently-established chair of civil engineering in the 
University of Birmingham. 

The Paris correspondent of the Daily Telegraph states that 
M. Pierre Curie has been elected a member of the Académie. 
des Sciences. 

According to Nature, the Barnard medal of Columbia Univer- 
sity has just been awarded to Prof. H. Becquerel for ** impor- 
tant discoveries in the field of radio-activity, and for his original 
discovery of the so-called dark rays from uranium, which dis- 
covery has been the basis of subsequent research into the laws 
of radio-aetivity, and of our present knowledge of the same." 
The medal has been previously awarded to Lord Rayleigh, Sir 


as for an electric lift of the same size and under average con- | William Ramsay and Prof. Róntgen. 
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Engineering at Oxford University.— A statement has been 
drawn up and signed by the Professors and heads of depart- 
ments at the University of Oxford setting forth the details of 
a scheme for meeting all the present deficiencies in the organi- 
sation of the university. The proposal is the outcome of the 
serious attention which has been devoted to the insufficient 
endowments of many of the university chairs. Among the 
alterations suggested is the provision of a Chair of Engineering 
at a capital cost of £30,000 and an annual expenditure of £3,000. 
"The installation of electric light in the examination schools at 
a cost of 1.000 is also recommended. The statement will be 
found in full in yesterday's Nature. 


Liverpool University. A committee of the Liverpool City 
‘Council was instructed by the Finance Committee to report 
how far the educational methods employed at the Liverpool 
University were in the interests of the City and met its 
requirements. ‘They have announced that they are satisfied 
that the University is doing its best to ensure that its students 
shall enter into the business of life with their intellectual 
powers fully developed by providing the students with a wide 
range of duty and sound methods of instruction. The Finance 
Committee, therefore, recommended to the City Council that 
the sum of £10,000 should be granted during the year 1905 
upon the same conditions under which a similar grant was 
made for the first time last year. The report of the Finance 
Committee came hefore the City Council last night and was 
approved. £1,000 of the sum is devoted to scholarships for 
Liverpool men. 


Conversazione of the Institution of Civil Engineers.-- The 
annual conversazione of the Institution of Civil Engineers was 
held on Wednesday, at Great George-street, Sir Guilford 
‘Molesworth, K. C. I. E. (the president) and Lady Moiesworth 
and the Council receiving the guests, who numbered about 
1,600. Musical entertainment was provided by the string 
hand of the Royal Artillery and by the Misses Eugénie and 
Virginia Sassard. Sir William Abney, K.C.B., F.R.S., gave 
an exhibition of landscape views illustrating developments in 
colour photography. This exhibition was highly applauded by 
an appreciative audience. By the courtesy of the National 
Telephone Co. and the Electrophone Co., the visitors were 
enabled to listen to the plays in various London theatres. 
Needless to say, this opportunity was generally made use of. 
The decoraations, including the beautiful collection of pictures, 
were much admired. Contrary to the usual custom, there were 
no exhibits of engineering appliances. 


Conversazione of the Institution of Electrical Engineers.— 
This function took place at the Natural History Museum, 
South Kensington, on Thursday last week. Guests, on enter- 
ing, were received by the President and Mrs. Siemens, the 
President-elect and Mrs. Gavey, and the Council of the Insti- 
tution. Selections of music were rendered by the string band 
of the Royal Engineers, in the central hall, and by the Leoni 
ladies’ quintette, in the reptile gallery. Considerable interest 
was manifested in the gigantic specimen of Diplodocus Car- 
negii” recently presented to the Museum. Among those pre- 
sent at the Conversazione were the following :— 

Sir H. B. Buckley, Prof. H. L. Callendar, F.R.S., Mr. T. O. Callender, 
Capt. E. W. Creak, R.N., F.R.S., Sir W. Crookes, Mr. W. Duddell, Mr. 
S. Z. de Ferranti, Mr. R. K. Gray, the Hon. W. C. Gully, Mr. Robert 
Hammond, Mr. J. S. Highfield, Mr. Hugo Hirst, Sir R. Hunter, Capt. H. B. 
Jackson, R.N., F.R.S., Mr. J. E. Kingsbury, Sir J. N. Lockyer, K.C.B., 
F.R.S., Sir H. C. Mance, C.I.E., Mr. W. M. Mordey, Sir H. T. Maxim, 
Mr. W. H. Patchell, Mr. S. L. Pearce, Prof. J. Perry, F.R.S., Sir W. H. 
Preece, K. C. B., F. R. S., Mr. C. E. Spagnoletti. Lord Strathcona and Mount 
Royal, G.C.M.G., Sir J. W. Swan, F.R.S., Mr. Jas. Swinburne, Prof. 8. P. 
Thompson, F.R.S., Prof. W. C. Unwin, F.R.S., Mr. С. H. Wordingham. 


“The Central."—The June number of The Central has just 
appeared. Although it maintains its former standard, there is 
less of electrical engineering interest than usual. The chief 
article is a reprint of a lecture delivered by Mr. A. R. Reed 
before the Central Technical Engineering Society on ‘The 
Manufacture of Paper,” and two other articles deal respectively 
with “Suction Gas Producers” (A. T. Larter) and “The 
Manufacture of Acetone” (A. Marshall). 


Mr. R. Seligman | 


of a Students’ Representative Council, formed to make arrange- 
ments for the Students’ Inter-University Congress, which was 
fixed to take place in London last month. The object of the 
Congress is to bring representative students together from the 
various universities of Great Britain and Ireland. Old 
Student Notes ” occupy the last pages of the number, and con- 
tain, as usual, particulars with regard to the careers of past 
students. 


The National Physical Laboratory.— At a meeting of several 
members of Parliament, held on Tuesday afternoon in one of 
the committee rooms of the House of Commons, under the 
chairmanship of Mr. Haldane, M.P., the following resolution, 
moved by Sir John Brunner and seconded by Sir Joseph 
Lawrence, was unanimously adopted :— 

That this meeting, being satisfied of the necessity of further State aid 

to the National Physical Laboratory at Teddington as regards both equip- 
ment and maintenance, requests the chairman and conveners of this 
meeting to prepare and present a memorial to the Chancellor of the 
Exchequer asking for such additional aid, and that the memorial be signed 
by members here present, or who, being absent, may be in sympathy with 
its objects. 
In the course of the debate, however, Mr. Joseph Chamber- 
lain expressed the opinion that to a large extent the modern 
universities were doing the same work as the National Physical 
Laboratory. All such institutions, he said, were more or less 
dependent on the State, and, as a matter of fact, the National 
Physical Laboratory had been more favoured by the State than 
certain of the universities. He thought it would be better for 
every institution which had a just claim to join in a general 
scheme of co-operation and make a united demand on the 
Government. 


Provisional Electric Lighting Orders.—The report by the 
Board of Trade respecting the applications to and proceedings 
of the Board under the Electric Lighting Acts, 1882 to 1902, 
during the past year has been issued. The list of applications 
for orders appeared in our issue for January 6th last, and, 
with the undermentioned exceptions, orders have been issued 
to the various applicants. In the cases of Barton-upon-Irwell, 
Dorchester, Macclesfield, and Rushden, Higham Ferrers, Irth- 
lingborough and Thrapston, the promoters having failed to 
produce the consent of the local authorities or to satisfy the 
Board of Trade that it should be dispensed with, the Board 
refused to grant orders. In regard to Brentford, there were 
two applications (by Brentford Electric Supply Co. and Metro- 
politan Electric Supply Co.), and, after consideration of all the 
circumstances, the board decided to dispense with the consent 
of the local authority and to grant the order to the Brentford 
Company. For Southall-Norwood there were also two applica- 
tions, one by the council and one by the Metropolitan Electric 
Supply Co., but the former application was preferred by the 
Board of Trade, and an order was issued to the council. In 
the cases of the Ballaghaderreen, Brockenhurst and Milton, 
Clewer and Old Windsor, Croydon Rural District, Dover 
(extensions), Renfrew Burgh and District, Rutherglen, St. 
Albans, and Woking (Chertsey extension) applications, orders 
were granted for portions of the districts scheduled or for modi- 
fied areas. Bills Nos. 1 to 7, to confirm the above orders, were 
introduced into the House of Commons, and Bills 8 and 9 into 
the House of Lords. No applications for licences have been 
entertained by the Board since the date of the last report. 


Experiments with Thermo-couples.—In the Zeitschrift fur 
Elektrotechnik for July 2nd Herr Arthur Palme describes some 
carefully-conducted experiments for determining how the E. M. F. 
of different thermo- couples varies with the temperature at the 
thermo- junction. Three sets of curves are given. The first 
refers to thermo-couples having a maximum voltage of 72 
millivolts at the highest temperature experimented with— 
i.e., 300°C.; the second set of curves relates to such com- 
binations, which produce an E. M. F., at 300°C., higher than 
4 millivolts but less than about 6:5 millivolts, while the 
third series of curves concerns thermo-couples having, at the 
maximum temperature named, voltages up to 16 millivolts. 
Only few of the characteristies are straight lines, some being 
curves with an upward or downward bend, and one curve 


contributes some caustic notes under the title of * Glimpses of | (representing the behaviour of a German silver-copper com- 


the Americans." 


An announcement is made of the formation | bination) is wavy in form. The curves for silver-iron. zinc-iron 
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ind copper-iron all reach a maximum between 200°C. and 
250° C. at slightly over the millivolt and then bend downwards, 
higher temperatures reducing the voltage. The E.M.F. of a 
silver-copper thermo-couple increases in a linear manner from 
0 volts at 25? C. to 0:85 millivolts at 300°C. Other thermo- 
couples for which this straight-line law holds good are the 
platinum-carbon couple (zero volts at 25° C. to 0°70 millivolts 
at 300? C.), the German silver-aluminium couple (from 0 volt at 
25? C. to 4:9 millivolts at 300° C.), and the nickel-copper, nickel- 
aluminium and nickel-carbon combinations (for all these three 
couples the voltage rises from O volt at 25? C. to 5:9 millivolts at 
300? C.). Nearly all the curves of the third series approximate 
straight lines, but only for the combination of platinum and iron 
is the characteristic curve absolutely a straight line, commenc- 
ing at zero volts at 20* C. and ending at 3 millivolts at 300? C. 


Annual Meeting of the Verband Deutscher Elektrotech- 
niker.—The annual meeting of this German association of elec- 
trical engineers was held at Dortmund and Essen from June 4th 
to 8th inclusive. A résumé of the proceedings has now 
appeared in the Elektrotechnische Zeitschrift. The new Council 
consists of the following: Profs. Dr. E. Budde (president), 
Dr. R. Ulbricht and Dr. G. Klingenberg, Herren Christiani, 
F. Uppenborn, Montanus and G. Zapf. In place of Prof. G. 
Kapp, who is resigning, Herr George Dettmar has been elected 
general secretary, and commenced his duties on July lst. 
Next year the meeting is to take place at Stuttgart. Reports 
were read from the numerous commissions appointed to deal 
with special questions. The Safety Commission nominated two 
special committees to revise the existing regulations for mines 
and for theatres respectively. According to the report of the 
Hysteresis Commission, any of the three instruments designed 
by Epstein, Móllinger and Richter, respectively, may be em- 
ployed for measuring iron losses, with the proviso that it be 
stated with which kind of instrument these losses have been 
determined. This commission has introduced a new term— 
viz., “ aveing-coefticient,” defined as the percentage increase of 
the “loss-coefficient " after the material tested has been heated 
to 100°C. for 600 hours. The “loss-coefficient” again is 
defined as the iron losses (expressed in watts) in 1 kg. of mate- 
rial at a flux-density of 10,000 lines per square centimetre, at 
a frequency of 50 — per second and with a magnetising cur. 
rent the voltage curve of which follows the sine law. One of 
the principal conclusions arrived at by the Wire and Cable Com- 
mission is that it would be inadvisable to put rubber-covered 
wires and paper-covered wires on an equal footing, even when 
the latter kind of wire is able to stand the voltage test after 
Immersion in water for 24 hours. But the commission is of 
opinion that paper-insulated wires may be used where otherwise 
bare conductors would be adopted, provided there is no danger 
of the paper insulation peeling off and establishing connection 
between two poles or between one pole and earth. 


Wireless Telegraph Notes.—The Board of Trade has 
selected the following six lightships for wireless telegraph 
experiments: East Gcodwin, South Goodwin, Cross Sand, 
Gull, Tongue, and Sunk. 

We are informed by the Marconi Company that the instal- 
lation of Marconi wireless telegraph apparatus at Sable Island 
and Halifax (Nova Scotia), under contract with the Canadian 
Government, has just been completed, and that these two 
stations are now working. Similar stations at Whittle Rocks 
and Cape Rich are being erected, and will probably be ready 
for operation by July 31st. By that date it is hoped that the 
effective range of other Marconi stations will be increased, 
so as to provide a complete inter-station service between 
the following stations on the Canadian and Newfoundland 
coasts: Fame Point, Heath Point, Cape Ray, Whittle Rocks, 
Cape Rich, Point Amour, Belle Island, Cape Race, Halifax, 
Sable Island. This service will take the place of the land line 
service along the shores of the St. Lawrence, as the latter is 
frequently interrupted by bad weather and the breaking of the 
cable by 1ce floes. 

According to the Electrical World of New York, Major 
Squier has been continuing his experiments, in America, on 
the use of trees as antennz in wireless telegraphy, with most 
satisfactory results. Messages are now readily received at 
Benicia Barracks from San Francisco, a distance of 32 miles, 


Post Office last June, at his own desire. 


using any one of the small trees at Benicia, and with the 
ple sort of apparatus, which can be carried by a soldier 
on his person. The following is an extract from a recent 
report of Capt. Saltzman, Signal Corps, at Benicia Bar- 
racks :—'* With sending coming strongly, I suddenly ordered 
the station changed to a tree in front officers’ quarters, 100 yds. 
away. In three minutes had new station in good condition, 
reading signals plainly. We used but one tree, which was 
screened by a tree immediately in front and a small grove of 


trees about 100 yds. away." 

Patent No. 25,610 of 1904, granted to George Owen Squier 
of the United States army, relates to a method of employing 
trees as antenne. This method was described in The Elec- 
triciun, Vol. LIV., р 836, and consists, briefly, in utilising the 
roots of the tree for making a good earth connection, the 
trunk of the tree as a vertical conductor, and the branch and 
leaf system as an elevated capacity. Connection from the re- 
ceiving and transmitting devices is made by means of metallic 
nails driven into the trees at suitable points. 

It is stated by a Laffan telegram from Chicago that in order 
to evade the anti-betting law, certain bookmakers ran a special 
steamer into the middle of the lake loaded with would-be 
gamblers, who received race results per wireless telegrams. 
However, the police cut down the pole used by the wireless 
telegraph operator on shore, thus putting the bookmakers ont 


of business. 


Birthday Honours.— Among the honours announced on the 
occasion of the celebration of the King's birthday on June 30 


are the following :— 

New Priey Councillor.—Lord Rayleigh, O.M., F.R.S. 

New Kuights.--A. B. W. Kennedy, LL.D., F. R. S.; J. C. 
Lamb, C. B.; J. Clifton Robinson. 

Order of the Ваћ. — Hon. T. Н. W. Pelham; H. Babington 


Smith, C. S. J. 

Imperial Service Order.— William Gray. 

Lord Ray.eticn’s valuable work in physics is well known. He suc- 
ceeded Clerk Maxwell in the Chair of Physics at Cambridge in 1879, but 
before this he had contributed many papers on physios and had been 
elected a Fellow of the Royal Society in 1873. At Cambridge he ^om- 
pleted the organisation of the Cavendish Laboratory, and it was under his 
direction that the famous B. A. unit, the electro-chemical equivalent of 
silver, and the E.M.F. of the Clark cell were determined in 1883. Lord 
Rayleigh was succeeded at Cambridge by Dr. J. J. Thomson in 1884, and 
since then he has been one of the Secretaries of the Royal Society and 
Professor of Natural Philosophy at the Royal Institution (in succession 
to the late Professor Tyndall). Не was associated with Professor Ramsay 
in the discovery of argon, and has published a large number of papers on 
electrical theory. optics, capillarity and sound. 

Dr. A. B. W. KeNNEDY was Professor of Civil and Mechanical Engineer- 
ing at the University College, London, from 1874 to 1889. He has acted 
as Engineer-in-Chief to the Westminster Elec'ric Supply Corpn. since 
its formation, and has designed all its generating stations. Не has also 
been coosulting engineer for the Corporations of Manchester, Glasgow, 
Oldham, Aberdeen, Sunderland, Edinburgh, Croydon, Chester, Carlisle 
and other places, was joint engineer with Mr. Galbraith on the Waterloo 
and City Railway, and has advised the London County Council and the 
Great Western Railway with regard to the adoption of electric traction. 

Mr. J. Cuirton HoBissoN commenced his tramway work under the late 
Mr. G. F. Train, the pioneer of tramways in Great Britain, whom he 
subsequently accompanied to America. He has been general manager of 
the Edinburgh Corporation Cable Tramways, and subsequently was respon- 
sible for the Highgate Hill tramways. As soon as electric tramways 
were introduced, he realised their advantages over tramways driven by 
other mechanical power, and was responsible for the electrical equipment 
of the Dublin, Southern, Bristol & Teesside trams. Mr. Clifton Robinson is 
now managing director and engineer of the London United Tramways, 
the first line of which was electrically equipped in 1901, since when they 
have been considerably extended. 

Mr. J. C. Laus retired from his position as second secretary to the 
Mr. Lamb entered the Post 
Office in 1864, prior to the transfer of the telegraphs to the State. He was 
largely responsible for the organisation of the trunk telephone service in 
the Post Office and conducted the purchase of the National Telephone 
Co.’s trunk lines. In 1908 he was president of the International Tele- 
gravh Conference in London, and was senior British delegate to the Inter- 
national Conference on Wireless Telegraphy in Berlin in the same year. 

The Hon. T. H. W. PxLHaAM is assistant secretary in charge of the 
Fisheries and Harbour Department of the Board of Trade, which depart- 
ment carries out the duties of the Board of Trade under the Electric 
Lighting Acts. 

Мг. H. Влвіхатох Suirnh is secretary to the Post Office. 

Mr. WILLIAM Gray is secretary to the Post Office and Telegraph Depart- 
ment, New Zealand. 
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THE LEITNER-LUCAS TRAIN-LIGHTING DYNAMO. 


r 


In view of the interest lately awakened in the electric 
lighting of trains, notably since the publication of a description 
of Herr E. Rosenberg’s ingenious dynamo, it is with pleasure 
that we record the improvements made in this direction by 
Accumulator Industries (Ltd.), of Woking, who are the licencees 
of the Leitner-Lucas patents for electric train lighting. Al- 
though this system has only been on the market for two years 
or 80, it is now to be found in use on several English railways, 
and also in Prussia, Russia, India, Australia and elsewhere. 
The Leitner-Lucas dynamo is usually designed to generate a 
practically constant voltage over a wide range of speed, but it 
need hardly be said that by altering the constants of the 
dynamo an upward or à downward sloping characteristic or a 
voltage curve with the maximum at an intermediate speed can 
be obtained. As will be seen from the diagram of connections 
(Fig. 1), the voltage regulation is electric and purely auto- 
matic, the mechanical device on the left being a reverse- 
current cut-out. Fig. 1 represents the Leitner-Lucas system 
in its improved form, and differs from the system as 
formerly used only in that one dynamo armature is now 
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the excitation of the dynamo quite positive and independent 
of the remanent magnetism. G, is an ordinary shunt winding 
across the main brushes GG, and is protected at either end by 
a fuse, Н. In our diagram the dynamo is shown as a two-pole 
machine for clearness’ sake, but as actually designed the dynamo 
has four poles and six brushes, two of which are for the excitation. 
The automatic cut-in and cut-out switch C performs the 
function of cutting off the dynamo from the battery whenever 
the back E.M.F. of the latter exceeds the voltage of the former. 
On the other hand, the battery is again cut in when the dynamo 
voltage has reached a value sufficient to charge the battery. 
We will now trace the manner in which the whole system 
works. During the day time the lamps will be switched off, the 
dynamo will start like a shunt machine, charging the battery if 
necessary, aud building up its field in the usual way from the 
remanent magnetism. At night the lamps are switched on (zur 
rent being taken at first from the battery), and G, comes into 
action, as already explained. In addition to affording a means of 
ensuring the proper polarity of the dynamo, it causes a slight rise 
in the voltage to compensate for the drop in the leads due to the 
increased demand on the dynamo and the diminution of field 
E.M.F. When the train is standing or moving slowly the 
automatic switch C is in the off position, being kept there bys 
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Connections for counter- 
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Fic. 1.—DrGRAM or CONNECTIONS or LEITNER-Lucas Tram LIGHTING SY8TEM. 


made to do what previously two armatures did. This means 
simplification in various ways and reduced weight, bulk 
and cost. In the old system a small dynamo called the 
“ demagnetising ” dynamo, was keyed on to the shaft of the 
main dynamo and served for weakening the field as the 
speed increased, thus causing the voltage at the dynamo ter- 
minals to remain practically constant. In the improved arrange- 
ment, however, this auxiliary dynamo is dispensed with, its 
pac being simply taken by an extra pair of brushes, DD,, 
earing on the commutator. At starting, the terminal D, 1s 
positive and D is negative, so that the voltage between DD, 
assists the pressure at the main brushes in sending the exciting 
current through the field coils. Thus the field builds up rapidly. 
But as the current flowing out of the armature at GG, increases, 
the armature flux in the direction of GG, increases also, and the 
онда voltage between DD, is gradually reduced to zero 
and is then reversed in direction, D, being negative and D 
sitive. As the dynamo speeds up, the voltage between 
D, rises and chokes the shunt current through G, more and 


spring or counter-weight. 
voltages between GG, and DD, increase. 1 
terminal G current now flows, first of all past the fuse H io 
G, then through the armature against the E.M.F. m 
Db, out at D,, through the upper shunt coil G,, throug m 
other fuse Н, and back to the negative terminal © m 
dynamo. This current produces the field flux NS" " 
steadily diminishes as the train accelerates, because the ° 
sing E. M. F. between DD, increases with the speed. is 
(leaving for a moment the winding G; out of account) d 
obviously impossible for this opposing E.M.F. ever Ei ; 
or even equal the voltage between GG,, since, shou 
happen, the shunt current, and, therefore, the main ke dis 
would drop to zero, and the armature flux would EME. 
appear instantly, reducing, in its turn, the counter 7 to 
between DD, . Thus the system is self-regulating, ten ав 
maintain a constant P.D. between G and Gi. l block, i; 
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the pole-pieces of the automatic switch and the armature C. 
From Л the united current flows through the coils G, back to 
the negative brush GI. Now this small current which flows 
through the fine wire winding of the pole pieces and through 
the shuttle armature of the automatic switch is not strong 
enough to cause the switch F to be closed against the pull of 
the spring. Although Cs is energised from the very start, it is 
ad justed to attract its armature only after the dynamo voltage 

exceeds about 10 volts. As soon as this happens the term 

c and d are electrically connected, and current tends to flow 
from i by way of c, d to the sitive end of the battery. But 
until the train has sufficient y accelerated the voltage of the 
accumulators is higher than the armature voltage, and a back 
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school-desk ink pot containing mercury. Besides, the switch 
is provided with a V-shaped metal contact piece, &, which 
fits into a correspondingly-formed contact piece, I. In order 
to obtain an easy action, the angle of the V is made large. 
When the switch F is closed, current flows by way of 
a, b, g and F direct to the battery and, since it passes through 
the thick wire coils C, C, (and thus supplements the action of 
the fine wire coils), the switch F is kept firmly closed as long 
as the current flows. The terminals indicated by e and f are 
used for connecting up an auxiliary mechanism for automa- 
tically reducing or increasing the dynamo voltage as the num- 
ber of lamps switched on is varied. This auxiliary device 
represents a refinement which may be dispensed with. Di D 
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Ес. 2.—CuHaracteristic CURVES oF Lerrner-Lecas TRAIN-LIGRTING DYNAMO. 


current is sent from the battery by way of d, c and i against 
the armature current, At i this back current divides, part of | 
it flowing in the same direction as before through the shuttle 
armature, past A and through the coils С, back to the negative 
terminal of the battery, and the other part flowing against the 
dynamo voltage through the fine wire coils on the poles and 
G and G, back to the negative end of the battery. The direc- 
tion of current through the thick winding on the bottom pole 
C, and through C, remains the same as before. It is thus seen 
that the current has been reversed in the fine wire magnet coils, 
but not in the shuttle armature. The pivoted armature, 

therefore, tends to rotate in a counter clock- wise direction. | 
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forms with the vertical line an angle of about 20 deg. in a bi- 
polar machine and about 10deg. in a four-pole "machine. 
When the train changes its direction the brushes are mechani- 
cally shifted into the position shown on the right-hand side of 
the diagram of connections. 

Before turning to the mechanical design of the dynamo we 
may draw attention to a set of characteristic curves (Fig. 2) of 
the machine, which shows how the voltage and current vary 
with the speed when the dynamo is charging a battery. From 
a speed of about 400 revs. per min. the voltage remains prac- 
tically constant at 26 volts. At about the same speed the 
switch F cuts in, and the current to the battery rises rapidly, 


{г 


Fic. 3.— SECTION THROUGH LEITNER-LUCAS TRAIN-LIGHTING Dynamo. 


In this it assists the spring or counter-weight alluded to and , but falls again owing to the increase of the counter E.M.F. of 


prevents the switch from vibrating and accidentally making | the demagnetizing circuit. 
But meanwhile the | favourable, inasmuch as it relieves the dynamo and its driving 


contact owing to the jolting of the car. 
train has been accelerating, and from the moment that the 
dynamo voltage rises above that of the battery, the current 
flows from the dynamo as traced out before the armature at cd 
was attracted. In addition, a small current will flow from i 
and past c and d into the battery. As, now, the current in the 
fine wire coils C, and C, has once more reversed while the cur- 
rent in the armature C still remains the same, the main switch 
F will be closed as soon as the dynamo voltage is sufficiently 
higher than the battery voltage. The switch F is provided | 
with an iron pin which dips into a vessel shaped like a 


This dropping-off of the current is 


mechanism when the train is running for any length of time at a 
high speed. The efficiency of the dynamo is very slightly less 
than that of a corresponding shunt motor. For a speed of 
750 and 1,450 revs. per min. the efficiency was determined 
experimentally and found to be 75 and 78 per cent. respec- 
tively. It need hardly be said that the curves of Fig. 2 can 
be obtained with slow or fast trains ; all that is necessary is to 
alter the ratio of the belt pulleys to suit each particular case. 
Fig. 3 shows the details of construction. The carcase is of 
cast steel, the end covers are of cast iron, and the pole shoes 
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are laminated. Much attention has been devoted to even the 
smallest details, so as to render the machine as nearly “ fool- 
proof” as possible, and independent of frequent and expert 
supervision. To this end especially large oil boxes have been 
provided ; the flanged belt pulley is given the form shown in 
the drawing, so as exclude dust and grit from the interior of 
the dynamo ; the motor is well rounded off, and soon. The 
complete dynamo weighs about 3 cwt., its normal output being 
from 40 to 50 amperes for a 12-cell battery (i. e., 24 to 32 volts). 
As shown by the curves of Fig. 2, it begins to give current at 
from 390 to 400 revs. per min. The four main brushes are 
marked A, the auxiliary brushes being denoted by the letter 
B. L represents a small wheel with a toothed periphery. It 
is fixed to a spiral spring, and when turned one way or the other 
increases or diminishes the pressure on the carbon brushes. 
The action of the reversing mechanism is broadly as follows : 
A suitably-shaped metal piece, H, carrying a pin, I, rotates 
with the shaft, At normal speeds the heavy part of H is 
forced outwards by centrifugal force against the springs 
shown, and the pin I passes underneath the “trigger” K 
of the reversing mechanism. When the train has slowed 
down so as to be just only moving, the pin I begins to 
strike K, but the latter can give way and a faint click is 
heard every revolution. When the train comes to a stand- 
still the pin I is furthest from the shaft, and when the train 
begins to move in a reverse direction the trigger K is struck 
from the opposite direction and, as it cannot give way in this 
case, the whole brush gear is caused to rotate. M, is a small 
trolley wheel which runs on a segment. Now, the backward 
rotation of the brush gear occurs only as long as M, runs on 
the segment mentioned. When the trolley wheel M, runs be- 
yond it the trigger K is able to give way again to the pin I, 
and the clicking souud is heard until pin I is drawn down on 
the shaft by the centrifugal force acting on H. The spring 
stops P, R prevent the brush gear from overshooting the mark. 
Instead of using flexible conductors in connection with the 
movable brush gear, suitable collectors, N, bearing on metal 
segments O, are used. When supplying about 40 amperes at 
26 volts hardly any sparking could be detected at the dynamo 
trushes for speeds varying from 400 toabout 1,500 revs. per min. 
A single battery is used for train lighting. Special Planté 
positive plates are used and the plates are fitted into dove- 
tailed teak boxes lined with lead. A large acid space is left 
above the plates. A sight attachment is fitted which allows 
the level of electrolyte to be seen from the outside, and a 


number of gravity beads, which can be observed through a: 


suitable window, serve to indicate the state of charge. There 
are four beads, arranged one above the other in a vertical 
glass tube. When the top bead alone rises to the top of the 
tube it signifies that the cells are discharged ; when two beads 
are up it shows that the battery is half discharged ; when the 
battery is fully charged three beads rise to the top of the glass 
tube, and when all four beads have risen it is a sign that the 
electrolyte is too dense and that it is time to add water through 
the slotted indiarubber flap on the top. By means of this 
device the state of the cells of a whole train can be quickly 
ascertained by the railway officials. 

We have to thank Mr. Henry Leitner, the inventor of all 
the electrical features of the system and managing director of 
Accumulator Industries (Ltd.) for his courtesy in supplying 
our representative with all information required and allowiog 
him fullest investigation into the details of the dynamo. We 
learn that a number of new trains, fitted with this system of 
train lighting, have been built for a fast train service between 
London and Penzance (Great Western Railway). A trial 
non-stop run of one of the new trains took place on Thursday 
of last week, and the electric train-lighting equipment is said 
to have worked very well at all speeds. The highest speed 
attained reached 80 miles per hour. 


The British Association.—The Winnipeg correspondent of 
the Daily Chronicle states that the City Council of that city 
will invite the British Association for the Advancement of 
Science to hold its 1907 mecting there, under the auspices of 
the Royal Society of Canada. 


THE NEW ELECTRICAL ENGINEERING LABORA- 
TORIES AT THE LIVERPOOL DNIVERSITY. 


The new electrical engineering laboratories of the Liverpool 
University will be opened by Sir Joseph Swan to-morrow 
(Saturday) and their completion will mark the beginning of a 
fresh stage in the study of electrotechnics at Liverpool. For 
12 years the department has been housed in temporary sheds 
at the back of the old building in which University College 
began its work, its first position having been determined by 
considerations of convenience. Until five years ago electro- 
technics was treated simply as a branch of physics, the pro- 
fessor of physics being responsible for the organisation and 
control of teaching. In 1900, however, a lectureship in 
electrotechnies was established and made independent of the 
professor of physics ; and three years later Mr. David Jardine 
expressed a wish that his gift of £10,000 to the fund then 
raised to forward the establishment and equipment of the new 
University of Liverpool should be used to endow a chair of 
electrotechnics. Effect was given to Mr. Jardine's desire, and 
Dr. E. W. Marchant, who then had served as lecturer for 
about two years, was appointed to the professorship. Atthe 
same time it was recognised that the existing accommodation 
was wholly inadequate to meet the needs of the department, 
or to admit of expansion and growth. A site in Brownlow- 
street was obtained, and a sum of £12,000 was advanced from 
the University Fund to provide for the cost of a new building. 
The Lancashire County Council also contributed .£1,000 to 
meet the most pressing needs of equipment. 

The buildings, now completed, from one block with the new 
laboratories of natural history and the botanical laboratory, 
presented a few years ago to the University by Mr. W. P. 
Hartley. The site is in close relation to the engineering 
department and to the chemical laboratories. It has a double 
access—from Brownlow-street in front, and from a p e- 
way behind. It also admits of subsequent extension. By 
arrangement with the neighbouring department of natural 
history, nearly the whole of the basement space under both 
buildings has been secured for electrotechnics, so providing a 
number of rooms on a foundation of solid rock. Class-rooms, 
lecture-rooms and elementary laboratories are placed on the upper 
floor, and at the top of the building accommodation has been 
added for a small department of geology. No space has been 
wasted, and every room has been arranged to serve the purpose 
to which it is best adapted. 

All rooms required for experimenting with heavy machinery 
are placed at the back of the site. The basement on the frontage 
is set apart for electrical measurements of various kinds and 
for purposes of research, and the rooms for standards and for 
meter testing, where the highest degree of accuracy is re- 
quired, are placed at the end of the building, remote from 
the dynamos and their vibration. The dynamo room, which 
has access from the passage, averages 56 ft. long by 60 ft. 
wide, and is trapezoidal in shape. It is lined with glazed 
bricks, and has a glass roof over two-thirds of its area, and a 
concrete floor. The machine beds have foundation rails set 
in them, the rails being so placed that any machine can be 
speedily and firmly bolted down in any desired position. The 
room is divided into three bays: one for testing continuous- 
current machinery, the second for work with ded cur- 
rents and the third bay is at present occupied by a Westinghouse 
vertical two-cylinder gas engine, coupled to a dynamo which 
can be used for ligting the whole block of the new buildings, 
and by a tramcar body with a complete electrical equipment. 
The lighting of the building is so arranged that the lamps can 
be connected either to the Corporation main or to the gas-engine 
set. In this way all the lamps in the building are available 
for experimental purposes, and this part of the equipment serves 
asa small-scale generating station. Besides the switchboard used 
for lighting, an experimental board of special design is placed 
at one end of the laboratory, which is connected with all the 
machines in the laboratory, and is so arranged that any 
machine may be connected in a few minutes to any other or 
to any room in the building. The dynamos are all driven by 
motors fed from the Corporation mains, the wires being carried 
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overhead so as to be completely removed from the wires used 
in connection with the experimental machinery, which are 
laid in troughs cut in the floor. The room also contains 
several experimental dynamos and motors, both for continuous 
and alternating currents, which are placed in the two bays 
mentioned above. Several machines are lent for experi- 
mental work—the test results being forwarded to the makers 
or owners for inspection. By this means the experimental 
equipment of the laboratories is increased, and the owners 
obtain much valuable and detailed knowledge of the behaviour 
of the machines which they ordinarily use. Among other dy- 
namos are three-phase, two-phase and single-phase generators, 
with corresponding induction motors, which may be driven by 
the generators, and several direct-current machines. All the 
machinery in this laboratory is so arranged as to be available 
for experimental work of all kinds. Except for the driving 
motors, no elaborate switchboards are used, the necessary con- 
nections having to be made by the student. In this way he 
becomes thoroughly familiar with the proper way of using and 
connecting up the machinery, and is trained to apply his 
knowledge to practical work. Having mastered the methods 
of the laboratory, the student will then visit several large 


struments, has two pairs of stationary transformers and several 
small isolated machines, on which a large number of tests are 
carried out. The machines for three-phase transformation are 
designed to give four distinct arrangements. The relative 
advantages of these methods of transformation are thus readily 
studied with the aid of only a single pair of machines. The 
accommodation in this room and the dynamo room is sufficient 
for a class of over 40 senior students, though the present lack 
of equipment makes it difficult to utilise the whole of the space. 

In a bal with roof light is arranged a museum which con- 
tains specimens of insulating material, samples of cable, parts 
of early electrical instruments, including those used in tele- 
graphy and telephony, lamps and some dynamo machines of 
historical interest. It is hoped later to make large additions 
to this department of the laboratory, and to obtain a complete 
collection of the materials used in manufacture, whether for 
insulation or conduction of the electrical current. In the 
museum thero are also numerous photographs of characteristic 
installations for power and electric railway equipment, and 
specimens of some of the smaller parts employed in electrically- 
driven motors, vehicles, trams and trains, which have been 
presented by the firms concerned. 


DxNaxo Room IN THE New ELECTRICAL ENGINEERING LABORATORIES. 


generating stations and works in the neighbourhood, in each of 
which he will spend the day in making sketches, and in inspect- 
ing and running as far as practicable the various machines 
under whatever conditions they may have to satisfy. By this 
means a thorough grasp of general principles is gained, and at 
the same time a knowledge of the way in which these principles 
are applied in practice. 

Adjacent to this room is the workshop, which contains 
lathes and planing machines, drills and other tools, all driven 
by electricity. [n this shop the necessary repairs on the 
electrical machinery are carried out, and any pieces of special 
apparatus that may be required in the laboratory are made. 
Although it will not be used to any considerable extent by 
first and second-year students, it is of great value to those 
near the end of their course, who are encouraged to carry out 
special investigations for which they make their own apparatus. 

On the same floor is a senior students’ laboratory, 34 ft. by 
28 ft., equipped for alternating-current testing of all kinds. 
This laboratory contains a considerable number of testing in- 
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In the front part of the basement are placed the laboratories 
for special experimental purposes. A room of 35 ft. by 13 ft. 
is fitted with high-tension trarsformers and other appliances 
for producing high electrical pressure by which “ breakdown ” 
tests on insulating materials (such as are used in the manu- 
facture of high-tension cables) may be made. Adjacent is a 
room containing a number of galvanometers, permeameters 
and other apparatus for carrying out completo investigations. 
on the magnetic qualities of iron and steel. Another room 
contains a photometric bench, and is used by students to find 
the efficiency of different kinds of electric lamps, and the con- 
sumption of energy required to produce light. Two large 
rooms, 20 ft. by 27 ft., are available for general research, one 
of them being occupied at present by a high-frequency oscillo- 
graph, with which investigations are being made of various 
problems relating to loss of energy occurring in different elec- 
trical machines. The other research laboratory is intended 
for electro-chemical work, but at present is without equip- 
ment. 
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There are four other rooms on this floor, the equipment of | Thicknesse, architects, of Liverpool. Messrs. William Thorn- 
which is not yet complete. One contains a number of special | ton & Sons, Liverpool, were contractors for the building, and 
accumulators intended for research purposes only, and another | the electrical fittings were supplied by Messrs. John Hunter 
is designed for the carrying out of “life” tests on electric ү & Co., Liverpool. 
lamps. The lamps are supplied from a special machine | Prof. Marchant, who has kindly sent us the above descrip- 
arranged to maintain a constant pressure automatically to | tion of the laboratories, has, at our request, furnished us with 
within 1 part in 400. It is hoped that it may be possible to | a few notes with reference to the courses. The intention is 
keep this apparatus constantly working, so as to be able to | to give the student a general training until he reaches the stage 
maintain a check on the variations in quality of the many | of the final Bachelor of Engineering. This is usually done by 
types of lamps in use. Lamps are also tested under ordinary | very good men in two years, and in their third year they read for 
conditions—i.e., subject to the variations in pressure which | honours. With more ordinary men who intend to take honours, 
occur on the town mains ; and by making similar observations | four years are necessary, and they specialise in their fourth year. 
the variation in the efficiency of the lamps under these con- | In their third year, also, specialisation is borne in mind, the 
ditions may be determined. Adjacent is a room for the testing | distribution of time in the laboratory being varied accordingly. 
of meters, and a large room, 35 ft. by 39 ft., for holding stan- | People intending to become electrical engineers get a thorough 
dard instruments. Standards of current, pressure and power training in the honours year in the principles of transmission 
will be fitted here, all of which will be frequently compared | and distribution of electrical energy in one course, and in another 
with tbe standards at the National Physical Laboratory, so | electrical machinery including design. The actual work of 
that tests may be made with the same certainty as in that | drawing out electrical machines is done in the drawing hall 
laboratory. All these rooms are supplied with electrical energy | under the direction of the lecturer in engineering, desigu and 
from a second switchboard placed in the meter-testing room | drawing. In addition to these there are also two other spe- 
and connected to the main board in the dypamo room by a | cialised courses: one in telegraphy and telephony, and another 
number of cables laid in a trough filled with bitumen which is | on the appliances and machinery used in electro-chemical 
run across the quadrangle. processes. 

Next to the entrance is the Professor's room, with a private One of the features of the trainingis that, besides working in 
research laboratory opening out of it, and a demonstrator’s | the laboratory, the students spend part of their laboratory 
room adjoining. On this floor are arranged the laboratories time in some of the large generating stations near Liverpool, 
for the less advanced work, including the apparatus used in and thus familiarise themselves with the actual practical work 
making tests on telegraphic cables for faults, and the bat- they may have to do later on. It should be understood that 
tery room. A third switchboard is placed in connection | no attempt is made to turn the electrical laboratory into a 
with the experimental battery, so that any required pressure | works or typical generating station, although it is equipped 
may be applied to any of the terminals in the two junior | with a 30 H.P. gas engine set. The laboratory is held to be the 
laboratories. Accommodation is provided in these rooms for | place for making experiments and for obtaining knowledge in 
a class of 50 students. general principles, and the more practical training must come 

The arrangement used in the galvanometer room on this | afterwards. By the visits mentioned above, however, a preli- 
floor is modified somewhat from the methods ordinarily | minary education is obtained on matters which the students 
employed. The spots of light which are used to observe the | might otherwise take some time to learn when he entere a 
motions of the needles of the galvanometers are produced by | practical station. 

Nernst lamps ; the spots themselves are thrown on to a trans- 
parent scale, the illumination being so bright that they may be 
observed in full daylight. In this way the galvanometers may 
be used while benches in the same room are being employed 
for quite different purposes, and the ease of working with the 
galvanometers is very much increased. It was unfortunate that the opening day, last Saturday, of 

On the first floor of the building is placed thelecture theatre, the electric service on the underground railway happened to 
which is seated for 130 people, and is fitted 
with a large blackboard, lantern screen and 
lecture table. The table is fitted with con- 
nections by which any machine in the 
dynamo room may be connected to testing 
apparatus, and tests carried out on it at the 
lecture table. Arrangements are also made 
for other demonstrations, and the windows 
are fitted with blinds so as to exclude the 
light for delicate demonstrations such as are 
required with the oscillograph. The lantern 
is so designed that it may be worked either = 18 
from the lecture table by the lecturer or rr 
from a special bracket by his assistant. — а 
Adjoining the lecture theatre is a room 
used for the preparation of diagrams and = === 
for the storage of lecture models and other | Ета. 1.—New RoLLINxd Stock. 
apparatus. 

On this floor also are a class room which will be used for, be a very wet one. Heavy rains usually have the effect of 
small lectures and for problem classes, a reading room and | flooding the permanent way between Hammersmith and Earl's 
library, and a room intended both for delicate demonstrations | Court, and this occurring soon after the service started on 
to small classes of students and for experimental work. This | Saturday, the third rail became practically short-circuited, and 
room contains a demonstration oscillograph by which it is pos- | steam trains had to be put on again. However, the water sub- 
sible to make accurate obsorvations on alternating currents, the | sided by the next day, and the electric trains were once more 
wave shapes being observed either on a screen or on a desk, on | started. They have continued to run satisfactorily since. The 
which their shape can be drawn on tracing paper. This appa- | Inner Circle trains will be electrically driven as soon as. the 
ratus is one of the most valuable pieces in the equipment, and | adaptability of the rolling stock has been more fully gone into. 
is used continuously both by students and for purposes of | A full description of the power house and details of the line 
demonstration. On this floor are an assistant's room and a large | equipment, &c., have already appeared in our columns. 
room under the lecture theatre for holding all kinds of stores. | Fig. 1 shows one of the new coaches. These cars are of 

The laboratories have been designed by Messrs. Willink & ! fireproof construction throughout, the woodwork being mostly 


THE METROPOLITAN DISTRICT RAILWAY. 
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of pine and ash. Aluminium sheets have been fixed to the 
outside of the panels and then painted a bright red. It will be 
seen that there are doors both at the ends and at the centre of 
the coach, the former being intended for ingoing and the latter 
for outgoing passengers. All doors are automatically con- 


trolled and locked by compressed air from the brake reservoir. 
Each trailer coach is capable of seating 52 passengers and 
There are three motor coaches and four 
The electrical 


each motor coach 48. 
trallers to each standard seven-coach train. 


Fic. 2, — INTERIOR or Мил, HILL Park Car Saep. 


equipment was provided by the British Thomson-Houston Co., 
there being a pair of 200-H.P. motors on each car. 

Fig. 2 isa view of the interior of the car shed at Mill Hill 
Park. This shed is constructed to accommodate 22 seven- 
coach trains, there being 11 tracks altogether. "Very complete 
arrangements are provided for repairing and inspection, and 
all tracks except those in the painting shop run over exami- 
nation pits. 


PORTABLE ELECTRIC LIGHT AND POWER PLANT. 


1 pint per horse-power-hour. The motors are supplied in 34, 41, 6 
and 8 H P. sizes, with single cylinders, and 10 and 12 н.р. with two 
cylinders. The dynamo and motor are on the same bedplate, the 
former being of the Manchester type, and the set runs at a speed of 
1,500 revs. per min. An automatic regulator is provided, consisting 
of a high-resistance solenoid (2,000 ohms for a 110-volt dynamo) 
connected in shunt across the dynamo terminals. This is enclosed 
in an iron tube, and the core of the solenoid is attached by a chain 
to a pulley which regulates the opening of a passage through which 
the explosive mixture coming from the carburettor passes. The 
action is controlled by a flat spiral-spring mounted 
at the other end of the plug fixed in the pipe 
from the carburettor, and there is an arrangement 
for adjusting the tension of this spring. The 
machines are supplied fixed to an ordinary bed. 
plate, or on a spring bedplate intended to absorb 
shock and lessen noise. 


ADYANCED SCIENTIFIC AND 
TECHNICAL EDUCATION. 


The preliminary report of the Departmental Com- 
mittee on the RoyalCollege of Scienceand Royal School 
of Mines, South Kensington, made last February, is 
now available for publication. The Committee are: 
Mr. R. B. Haldane (chairman), Sir W. de W. Abney, 
Sir E. H. Carbutt, Sir W. 8. Church, Bart., Mr. A. H. 
Leech, Sir Philip Magnus, Mr. Walter McDermott, 
Sir Francis Mowatt, Principal F. G. Ogilvie, Lord 
Reay, Sir Arthur W. Riicker, Mr. Sidney Webb, Sir 
J. Wernher, Bart., Sir W. Н. White; Mr. J. C. G. 
Sykes (secretary) and Мт. F. E. Douglas (assistant- 
secretary). 

This Committee was appointed by Lord Londonderry, President of the 
Board of Education: to inquire into the present working of the Royal 
College of Science, including the School of Mines: to consider in what 


, manner the staff, together with the buildings and appliances now in 


occupation or in course of construction, may be utilised to the fullest 


extent for the promotion of higher scientific studies in connection with 


The illustration below shows & neat portable dynamo driven 


by a petrol motor made by De Dion Bouton Limited, of 10, Great 


Marlborough.street, London, W. The motor is a 15-н.р. four- | 


De Driox-BovroN PORTABLE GENERATING BET. 


cylinder machine, and the generating set, together with water and 
petrol tanks, radiator, fan and switchboard, is fixed on a horse- 
drawn vehicle made with a tubular frame. The dynamo is rated at 
10kw. It is made as light as possible, aluminium being used 
wherever practicable to reduce the weight, and the set is similar in 
type to that employed on the petrol electric motor cars manu- 
factured by this firm. We have also received a catalogue of similar 
sets intended for country-house lighting. Petrol is recommended 
for the motor, and it is estimated that the consumption is less than 


the work of existing or projected institutions for instruction of the same 
character in tue metropolis or elsewhere : and to report on any changes 
which may be desirable in order to carry out such recommendations as 
they may make." 


The report commences with a recognition of the admirable work accom- 
plished by the Royal College of Science, not only in training teachers, 
but in its general method of science teaching and in the promotion 
of research. Notwithstanding the marked increase in the number of 
institutions where teachers of science can be trained, the demand has 
also so increased that the need for teachers of science who have been 
well trained in scientific method is no less now than when the college was 
established as a normal school of science. At the 
same time it is agreed that there is an urgent 
national necessity for increased facilities for advanced 
instraction and research in science, especially in its 
application to industry. Ia view of this fact, and in 
view of certain munificent offers of aid towards the 
provision of such facilities in London, the Committee 
have felt that it was necessary, in order to discharge 
the reference to them, to survey the resources avail- 
able for, and the potentialities of, the principal exiet- 
ing and projected institutions of the character con- 
templated in their terms of reference. They have 
proceeded far enough in this survey to satisfy them- 
selves that the moment is primá facie opportune for 
& comprehensive scheme. The accomplishment, 
however, of such a scheme as they have in mind 
can only be brought about by the realisation of the 
offers of aid which are referred to above, and by the 
co-operation of certain influential bodies, possessing 
an interest in such institutions as are dealt with in 
their proposals 

It has, therefore, become necessary for them to 
approach these bodies and the persons who have 
made these munificent offers. But before proceeding 
further in this direction they felt that their position 
would be strengthened if they could be assured that 
their proposals would meet with the approval of 
the Government, and they have accordingly decided, 
in view of the в at which they have arrived, to present this preliminary 
report, in wbich they outline the scheme they think desirable, and specify 
the conditions which in their opinion would make it possible. 

These are :— 

1. The gift of a large capital sum (say not less than £100,000) for build- 
ings and initial equipment. 

2, The gift of a considerable additional site (say not less than 4 acres) 
at South Kensington. 


8. The willingness of the Board of Education to allow their college at 
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South Kensington to be brought into a scheme of common government 
and administration. 

4. The similar willingness of the City and Guilds of London Institute 
in respect of their college at South Kensington. 

5. The continuance of the Government contribution including the 
necessary provision for the maintenance of the new laboratories and 
other buildings of the Royal College of Science, now approaching com- 
pletion. 

6. The continuance of the support given by the Corporation and Livery 
Companies of the City of London to the Central Technical College. 

7. The provision (in the proposed College of Applied Science at South 
Kensington) of instruction in certain departments of engineering either 
by new foundation or by transfer and enlargement of part of the work of 
some existing college or colleges (e.g., University College or King’s College). 

8. The co-operation of the University of London. 

9. The assurance of a sufficient maintenance fund. For such a main- 
tenance fund they look to the following sources in addition to those men- 
tioned above under headings 5 and 6. (a) Any grant from the vote for 
University Colleges to which the Institation may be able to establish its 
claim. (b) An annual grant from the London County Council. (c) The 
Bessemer Memorial Fund (so far as not applied to capital expenditure). 
(d) Fees of Students. (e) Endowment of special forms of instruction 
given by persons or bodies interested. (f) Any portion of funds given 
for capital purposes which may remain available for income after the 
necessary capital expenditure, 

Given the fulfilment of the above conditions, they would be prepared 
to recommend such a scheme as is indicated in outline in the following 
paragraphs :— 

1. In considering the problem laid before us by the Government, we 
are impressed by the fact that the most urgent need in scientific educa- 
tion is the establishment of a centre in which the specialisation of the 
various branches of study and the equipment for the most advanced 
training and research should be such as ultimately to make it the chief 
technical school of the Empire. 

So large a scheme cannot be carried out in a day, but we believe that 
the present is a favourable opportunity for making a beginning. The 
existence of the Royal Ccliege of Science with the Royal School of 
Mines, and of the Central Technical College in close proximity, points to 
South Kensington as the best position for such a centre as we contem- 
plate. The accommodation which is at present concentrated in that 
neighbourhood is as follows: Accommodation for about 200 students in 
the permanent part of the existing buildings of the Royal College of 
Science and the Royal School of Mines. Accommodation for from 300-850 
students, including accommodation for work for about 100 advanced 
students in the physics and chemistry laboratories in the Royal College 
of Science, now approaching completion. Accommodation for about 300 
students in the existing buildings of the Central Technical College. 

With the exception of the new laboratories of the Royal College of 
Science, these buildings are fully occupied by students, but the accommo- 
dation for mining and metallurgy is quite inadequate, and is to a great 
extent merely temporary. Further, the accommodation for engineering, 
whether in the Royal School of Mines or in the Central Technical Col- 
lege, is insufficient to meet the wants of many qualified students who are 
annually refused admission for want of space, and in no branch of applied 
science is sufficient provision made for advanced or specialised work. 
There is no doubt that if arrangements could be made between the 
Government on the one hand and the City and Guilds of London Insti- 
tute on the other, the resources of the above-mentioned Institutions could 
be used with far greater effect and economy. 

2. The buildings and equipment, even if such arrangement were made, 
though in many respects excellent and extensive, are quite inadequate 
for existing requirements, and still more for the purpose in view. The 
provision to be made for the future should include not only a fully 
developed School of Mining and Metallurgy and departments for the 
principal branches of engineering, but also for other special subjects. 

As illustrations of the kind of higher or more specialised application of 
these subjects, some of which we suggest should be dealt with, we need 
only mention the applications of engineering to railway, dock and hydraulic 
work ; the development of electricity in the direction of electric traction, 
lighting and telegraphy, and electro-chemistry. It would be impossible 
to provide for the whole of the above subjects at once. Some of the more 
specialised subjects, such as the advanced metallurgy of iron and steel, 
and certain branches of manufacturing chemistry would probably be better 
dealt with in institutions which are, or may be, established in the pro- 
vinces. Even, however, if the scheme be restricted by the exclusion of 
such subjects, its realisation would require at least the whole of the site 
still available at South Kensington, and great advantage would be obtained 
by grouping the first extensions immediately round the nucleus provided 
by the Royal College of Science and Central Technical College. 

We believe, however, that if the various London institutions concerned 

were willirg to co-operate fully in the matter, and proper arrangements 
were made for co-ordination of the considerable resources already existing, 
the necessary special departments might be established early. It is quite 
compatible with an effective realisation of the scheme that separate depart- 
ments might be conducted in detached colleges. 
As London is the financial centre of many great engineering, mining 
and metallurgical industries in the Colonies, it is in the opinion of several 
witnesses the best site for a more highly-developed School of Mines which 
shall provide for the needs of the Empire. It has been proved to us that 
the number of Englishmen who rise to important posts in connection with 
the mining industries of India, Australia and South Africa is less than is 
desirable. We have, for the present, deferred consideration of the Biolo- 
gical Department of the Royal College of Science. 

4. We consider that the advantages of tlie higher technical courses, 
which we contemplate at South Kensington, should only be available for 
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students who can pass a satisfactory test for admission thereto. The 
preliminary science and such rudiments of engineering as may be pre- 
scribed for candidates before entering on these higher courses might be 
obtained either in the laboratories of the Royal College of Science and 
Central Technical College, or elsewhere in London or the provinces. 
Admission to these higher courses should be restricted to duly qualified 
students, who, it is hoped, would be attracted from all parts of the Empire. 

4. We think it is important that the interests both of pure and applied 
science should be adequately represented on the body which administers 
the new institution. It is of the first importance that there should be no 
divorce between teaching and research in technology on the one hand and in 
pure science on the other, and we therefore regard it as an advantage 
that ample provision has already been made by the Government for the 
teaching of certain sciences on a site which we hope may be connected even 
more closely than at present with the highest and most specialised 
branches of technology. With regard to both subjects, we believe that it 
may be necessary hereafter to limit the instruction to the higher branches 
of both pure and applied science. 

5. We do not contemplate that either the educational or financial 
administration of the Central College should be vested entirely in His 
Majesty’s Government. Indeed, in the present caee there is a special con- 
sideration which makes such an arrangement practically impossible. Our 
scheme, if carried into effect, will entail the hearty union and co-operation 
of several independent bodies in a common enterprise, and it would be an 
advantage to be able to accord to each co-operating institution an adequate 
share in the general control. 

These considerations point to the creation of a Council representing all 
the large interests concerned, including, of course, His Majesty's Govern- 
ment, who must always remain by far the chief supporters of the Institution. 

Should the above proposals be accepted it will follow that the State 
contribution to the Institution will take the form of an annual grant in 
aid, the governing body retaining the power to carry over any balance re- 
maining unexpended at the end of a year. 

The Committee felt that they would not be justified in inquiring 
whether the Board of Education would be willing to give their support 
to the foregoing scheme, unless they had taken steps to ascertain what 
prospect there was of the previously-mentioned conditions being fulfilled. 
They have good reason to believe that private munificence is prepared to 
provide a capital sum in excess of the minimum which they consider 
necessary to a successful issue, and that the Commissioners of the 1851 
Exhibition are prepared, with their accustomed liberality where the 
advancement of higher education is concerned, to make available for 
a scheme, such as has been sketched, the additional site which will 
be required. They also confidently look for the co-operation of the 
University of London. Further, although public bodies or local authorities 
which contribute largely to the funds of the proposed Institution may 
fairly ask for the reservation of some accommodation there for scholar- 
ship-holders sent to it by themselves, yet it would appear that a 
considerably increased income would be available for the support of 
such an institution from the fees of fee-paying students. With this 
nucleus of additional resources thus provisionally secured, they feel justi- 
fied in approaching the Board of Education. They accordingly desire to 
ask whether the Board are in a position to inform them (1) that, if it is 
found possible to establish a scheme such as has been sketched in outline, 
they will be willing to allow the Royal College of Science (including the 
Royal School of Mines) to be brought into it under a common govern- 
ment and administration ; and (2) that the existing Government contri- 
bution to the support of these Institutions will be continued under the 
new conditions on the scale already made necessary by the provision of 
the new laboratories of the Royal College of Science. 

With such an assurance, and with such new resources as they had men- 
tioned above, they felt that they could approach, with good prospect of 
success, other bodies whose co-operation they believe to be desirable, if not 
necessary, for the complete success of their proposals, 

It is announced that the Board of Education, with the approval of the 
Government, has given these assurances. The T'imes also states that the 
matter has already been discussed by the executive committee of the City 
and Guilds of London Institute ; and, although no decision has been 
announced, it is understood that the principle of co-ordination and joint 
action finds favour, provided that details of future methods of manage- 
ment of the central college are arranged to the satisfaction of the present 
governing body. It may be anticipated, also, our contemporary adds, that 
the fundamental idea of the scheme will be approved by the Senate of the 
University of London, which body should be in a position hereafter to 
afford valuable assistance in the practical working out of details, as well 
as in educational administration. 
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FOURTH ANNUAL CONVENTION OF THE MUNICIPAL TRAMWAYS ASSOCIATION. 


The Fourth Annual Convention of the Municipal Tramways 
Association was opened at the Agricultural Hall, London, on 
Monday, under the presidency of Mr. A. Baker, general manager 
of the Birmingham Corporation Tramways. It is three years 
ago since the Annual Convention of the Association was held 
in London, it being the custom to hold it at the town in which 
the President for the year is manager of the tramways. By 
the courtesy of the promoters of the Electric Tramway and 
Railway Exhibition, this year’s Convention was held in the 
Berners Hall of the Agricultural Hall, and the exhibition 
doubtless helped to swell the attendance. The Convention 
commenced by a reception by the Chairman of the L.C.C. 
Highways Committee (Mr. J. Allen Baker, M.P.), who wel- 
comed the members to London. 

The President (Mr. A. Baker) then delivered his address. 


PRESIDENTIAL ADDRESS. 


GENTLEMEN : I have, in the first place, to congratulate the mem- 
bers of our Association on its continued usefulness and prosperity. 
During the past 12 months many matters affecting tramways and 
light railways have had consideration, and on more than one occa- 
sion we have been able to express our views and to make represen- 
tations which have been attended with happy results. In numbers 
we have not had such a large accession to our ranks as Mr. Bellamy, 
our late president, was able to report during his year of office. 
This, of course, is accounted for by the fact that our Association 
already comprises nearly all the corporate bodies and individuals 
entitled to join under its existing constitution. Our present mem- 
bership numbers 55 corporations and 82 managers and principal 
assistants. We represent in capital expenditure upwards of 21 
millions of money ; our cars run 1183 million miles per annum ; and 
we carry more than 1,100 million passengers every year. 

The Managers' Section of our Association, following the usual 
custom, has during the year held meetings for the discussion of 
useful and interesting Papers on matters pertaining to the operation 
of tramways. The meetings this year were, through the kindness 
of the Lord Mayor, held at the Council House, Birmingham, and 
the members were very graciously welcomed to the city by Mr. 
Ald. Beale, J.P., Chairman of the Tramways committee of the City 
Council. I am convinced that the managers and their assistants 
appreciate the opportunity afforded by these sectional meetings of 
comparing notes on technical matters and points of general interest. 


Municipalisation in America.— Perhaps the most striking feature 
of the year, certainly one that has caused most widespread interest 
in the tramway world, is the announcement that the great City of 
Chicago has declared, by a majority of upwards of 25,000 of its 
citizens, in favour of the municipalisation of its street railways. It 
has been a very common thing for the opponents of municipalisation 
of tramways to point to America in their endeavour to show that 
better results can be obtained from private than from public enter- 
prise. They have always asserted that the American citizens were 
far too ‘‘cute’’ to undertake municipal ownership. Now, no one 
denies the ‘‘ cuteness of the American, but it must be remembered 
that civic life in America is comparatively young, and it seems to me 
to be a sign of national good sense that, as opportunity arises America 
is not above taking a lesson from this country. Chicago is a city with 
an enormous mileage of privately-owned lines. It has been esti- 
mated that the cost of purchase cannot be less than eight million 
pounds. The City Council is therefore face to face with the gigantic 
task of co-ordinating the various systems with a view to giving the 
city one complete scheme of tramways under proper civic control. 
It was little thought eight or ten years ago that the United States 
was likely to find an object lesson in tramway management in this 
country. Now that Chicago has set the example to her sister cities, 
weshall doubtless be hearing of widespread municipalisation through- 
out America. Indeed, San Francisco has already won two elections 
in favour of municipalisation of its public utilities. In the early 
history of electric traction we had to go to America for all our know- 
ledge. It speaks much for the engineering talent of this country 
that there is now no need to copy the United States any longer. It 
is generally acknowledged that, so far as the construction and equip- 
ment of tramways are concerned, we are not now so far behind— 
indeed, many people are of opinion that we can give points. How- 
ever, whether this be so or not, we are grateful for what America 
has taught us in the past, and if our municipal experience is of any 
value to Chicago or any other American city, we shall be glad to 
place it at their disposal in the fullest and freest possible manner. 
Before 5 from this subject, I think we may heartily compli- 
ment Glasgow on being invited to teach Chicago something of the 
art of successful municipal ownership and operation of tramways. 


Carriage of General Merchandise.—It will be remembered that 
amongst the most striking features of Mr. Bellamy’s presidential 
address at Liverpool last year was the allusion to the possibility of 
linking up urban districts with rural districts by means of tramways 
and light railways for the purpose of general merchandise traffic. 
This important matter has, I am glad to say, been under the con- 
sideration of your executive committee, who, however, are not in a 
position to lay any proposals before you at the present time. I sin- 
cerely hope during the coming year some such scheme as outlined 
by Mr. Bellamy may be formulated and action taken likely to bring 
it to fruition. Our Association can, of course, only outline a 
scheme and place at the disposal of the authorities such technical 
and practical knowledge and experience as we possess. 


Carriage of Parcels on Tramways.—A step in the direction 
indicated, although it is one limited to towns and suburban districts, 
has been taken by the inauguration in two or three of our large 
cities of parcel-carriageservices. Nothing has hitherto been attempted 
on quite the same scale as the system inaugurated with such marked 
success by the Manchester Corporation in April of this year. It is 
the first duty of tramway undertakers to give quick, efficient and 
cheap services for this purpose. If, however, another branch can be 
conducted without interference with the business for which the 
tramways were originally intended the community have a right to 
demand that their lines shall be used to their fullest capacity in the 

ublic interest. That Parliament contemplated the use of tramways 
or goods as well as passenger traffic is shown by the fact that since 
the General Tramways Act of 1870 was framed nearly all the local 
acts contained a schedule of charges for goods, parcels and live 
animals—even to the donkey. The result of the working in Man- 
chester and Bradford will be watched with the greatest interest by 
all who are concerned in the operation of tramways, and doubtless 
many of us will profit by the experience of these go-ahead cities. 


Tramway Speeds.—In the early stages of electric traction it was 
difficult to get the Board of Trade to authorise a greater maximum 
speed than 8 miles an hour, so that the average speed, inclusive of 
stops, was not much beyond that obtainable on horse tramways 
some 25 years ago. As time went on, however, the equipments 
adopted for properly controlling the cars, both mechanical and elec- 
trical, together with the introduction of improved devices for saving 
the lives of persons falling in front of, or being knocked down by 
the cars, were of euch marked improvement on those at first in use 
that the Board of Trade were induced to grant a slightly increased 
rate of travelling. These concessions did not increase the number 
of accidents. In 1908, Liverpool, with its enormous traffic, was able to 
demonstrate, after a period of marked immunity from accident, that 
a higher speed than that allowed under the Board of Trade regula- 
tions could be safely granted even in heavy city traffic, and it is satis- 
factory to know that the Board, after careful enquiry, felt able to give 
an increase of 25 per cent. over the rate of travelling originally per- 
mitted. Whileunder the old regulationstheaverage speedat Liverpool, 
including stops, was limited to 5:8 miles per hour, under the new regu- 
lations the average speed is increased to about 73 miles per hour; not- 
withstanding these changes, street accidents of all classes have con- 
siderably declined during the year. There are many members of our 
Association who think that much greater facilities might still be 
granted in this direction, and I confess I am one of their number. 
When it is remembered that in one year the tramway cars in the 
United Kingdom ran upwards of 190 million miles, and that they 
carried 1,800,000,000 passengers, the number of fatal accidents re- 
ported is so small, that this, in itself, would seem a very strong argu- 
ment in favour of a higher rate of speed. It seems somewhat ano- 
malous that motor cars and motor 'buses— vehicles that can wander 
all over the carriage way, and frequently do—are allowed a speed 
of 20 miles per hour, while tramcars, running on fixed lines from 
which they cannot deviate, are limited to a considerably less rate 
of travel. In concluding my remarks on this subject, I think I 
cannot do better than quote the Head Constable of Liverpool. In 
speaking at the Southport meeting of the British Association, he 
said : ‘‘ He considered that the faster the street traffic the safer it 
was. There had been a considerable decrease in accidents in 
Liverpool since the introduction of electric trams. The trams had 
educated all classes of the public in regard to taking greater care in 
the highways.” 


Motor Omnibuses.—The past year has witnessed what I may call 
& motor omnibus boom. Opponents of electric tramways, and 
especially opponents of municipal tramways, have seen in the 
coming of the motor omnibus the doom of electrically-driven tram- 
cars. They have seen tramways in our great cities lying derelict, elec- 
tric tramears sold for base uses, suchas bathing machines and henroosts, 
and the millions of money spent in this country on tramway under- 
takings utterly wasted. A terrible picture surely, but fortunately 
the advent of the motor omnibus is not likely to leave such ruin in 
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its train, whatever else it may leave behind. Tramway men have 
of course, paid the most careful attention to the motor 'bus to find 
out whether it was likely to prove a useful adjunct io tramways in 
dealing with the great mass of traffic requiring to be handled in our 
great cities, but it did not take long to find out that however useful 
the motor 'bus may be in some respects, and whatever advantages 
over a horse omnibus it may have, it cannot now, and never will be 
able to compete successfully with an up-to-date electric tramcar. 
To quote the Hon. Arthur Stanley, M.P., an ardent automobilist, and 
President of the Tramways and Light Railways Association. In 
addressing the Association, Mr. Stanley said: When anyone finds 
a cheaper mode of traction than a metal wheel on a metal rail, then 
tramways will be run off the road, but not till then." "There gentle- 
men, lies the crux of the whole question — viz., the cost of operation. 
Everyone interested in electric traction knows what it costs tooperate 
tramways on a fairly large scale in this country. The figures are 
published fyear by year, and are well known even to the man 
in the street," but the ‘‘ boomers of the motor bus are peculiarly 
reticent as to the working costs of the petrol-driven vehicle. The 
only figures yet published, so far as I am aware, are those in the 
weekly edition of the Tramway and Railway World for Feb- 
ruary 7th. These relate to the operation of the Hastings omni- 
buses, and are set out as follows :— 


General repairs and tyres 8:50d. 
Wages of conductor and driver, washing bus, &c. 2:504. 
Oil, petrol, grease, eg . 2-00d. 
All other expenses, including depreciation at 20 
percent оона есе RI uersa 8:50d. 
FCC РОР 11:54. per mile run 


I understand that these figures are stated by the makers, and are 
not likely therefore to err through excess of caution. It has since 
been reported in the daily press that the result of a year’s working 
shows a very considerable loss. Now, let us see how these costs 
compare with electric tramways. Taking six of the largest under- 
takings in the United Kingdom, I find that the total operating costs 
average 6°12d. per car mile. This figure includes power costs, 
traffic costs, maintenance and renewals, and general expenses. Ah! 
but you must remember, say some, that motor omnibuses have no 
permanent way to provide, whilst tramways are costly to maintain. 
Quite true; but taking the same six undertakings, I find that the 
interest and repayment of loans on the permanent way and over- 
head equipment amount only to another 1:086d. per mile run, so 
that, taking even this serious item into consideration, there is still a 
difference in cost of 4°354d. per mile run in favour of electric tram- 
ways. It must never be forgotten—and tramway men are not 
likely to forget—that the cost of operating tramways includes 
very heavy amounts for rates on the tramway portion of the publie 
road, while omnibuses pay nothing whatever although they do 
considerably more damage. Of course, the principal item of expen- 
diture in connection with motor buses is for india-rubber tyres. I am 
informed on good authority that these cost from 2d. to 24d. per mile 
run. Now, assuming a motor omnibus to be capable of running 
90 miles a day, the same as an electric tramcar, you have for 365 
days a total of 82,850 miles. This means in money for tyres, at 
244. per mile, £342. 3s. 9d. Now, a set of four tramcar-wlieel tyres 
can be bought for £8. These will have on an average a life of 50,000 
miles, which works out at a minute fraction of a penny per mile— 
to be accurate, 0:0384d.—so that what costs the motor omnibus 
£342. 3s. 9d. per annum costs the electric car about £5. 5s. 1d. per 
annum. If one takes, therefore, a fairly large city, where, say, 100 
vehicles are required in daily service to deal with the traffic, you 
have a difference in this one item alone of upwards of £38.600 per 
annum in favour of electric trams. I do not want to labour this 
matter, and I say nothing about the increased carrying capacity of 
tramcars as compared with motor 'buses. I think I have said 
enough to show that motor omnibuses are not going to supersede 
tramways, and that municipalities and ratepayers need be under no 
apprehension that the large amount of capital invested in their 
tramway undertakings is likely to be sacrificed. 


Amalgamation.—Another matter which has been freely discussed 
of late, and one to which your executive committee has given a great 
deal of attention, is with regard to the advisability of amalgamating 
the three tramway associations—our own Association, the Tramways 
and Light Railways Association, and the Association of Tramway and 
Light Railway Officials—so as to form one single powerful organisa- 
tion. You will remember that originally we were tormed as a Municipal 
Tramway Managers’ Association. After a short time it was felt to 
be desirable to alter the constitution so as to embrace chairmen of 
tramway committees, and a proposal will be before you at a later 
stage of these proceedings to still further widen the basis of our 
Association so as to admit vice-chairmen of committees as well as 
_ chairmen. With regard to amalgamating the three Associations, 
there is much to be said in favour of having only one powerful body 
to watch over tramway interests, and if satisfactory arrangements 


can be made I see no objection to it. Municipal interests, however, 
must not be subordinated. 


Standardisation.—1t is true that a great deal of the material now 
used in the construction and equipment of tramways has been stan- 
dardised by the British Standardising Committee, and in this respect 
something like order has been evolved out of chaos. There is, 
however, I think, a word of warning due here, lest, following the 
easy path of standardisation, we should, perhaps, unconsciously, 
stifle initiative and invention. Standardisation up to a certain 
point is good. It enables manufacturers to stock certain articles 
which long experience has proved to be in greatest demand. It 
also enables buyers to purchase, without themselves having to 
get out special designs or to pay manufacturers for so doing, and 
this, of course, is & very considerable convenience The point I 
wish to make is this: we must not accept as finality anything that 
happens to be standard, otherwise our engineers and inventors will 
become disheartened, and we shall become “sticks in the mud." 
I know inventors are sometimes somewhat of a nuisance, and try- 
ing to one’s nerves and temper, but we may some day “ entertain an 
angle unawares.” It behoves us, therefore, to be on the look-out for 
the “ angel " who can show us something even better than the stan- 
dardised article, especially if it tend towards increasing our revenues 
or adding to the efficiency of the business in which we are all engaged. 


Mr. J. B. HAMILTON (Leeds), Vice-President, said he had no doubt 
that every member had greatly appreciated the excellent address which 
had just been delivered. He called for a hearty vote of thanks, which 
was duly accorded. 


The following Paper was then read : 


CHARGES FOR SUPPLY FROM COMBINED LIGHTING 
AND TRACTION STATIONS. 


BY J. H. RIDER. 
(Electrical Engineer, L.C C. Tramways.) 


In 1896, the author read a Paper before the Municipal Electrical 
Association advocating combined lighting and traction stations. 
The principle was laid down that where the lighting and tramway 
undertakings were in the hands of the same authority, the supply 
should be given to both from the same generating station. There 
are now about 114 such stations at work, some being originally 
lighting stations with tramway plant added, and others, like Ply- 
mouth, which was the first, designed especially for the combined 
supply. All kinds of objections were formerly raised against com- 
bined stations. Engineers who ran lighting plants were supposed 
to be unfit to be trusted with the supply to a tramway. Tramway 
work was said to impose such strains upon the machinery that not 
only was no lighting plant capable of standing them but also that 
American-built engines were absolutely essential. In the light of 
experience these and other myths have disappeared, until practically 
the only question now left is the most important of all: “Can a 
combined station sell electrical energy to a tramway as cheaply as 
the tramway can produce its own? " | 

In ьп Appendix to this Paper are given several tables in which are 
set out the prices charged for lighting, power and tramway supply 
by the various owners of a number of combined stations. It has 
been difficult to get at the exact figures in many cases, but 1t 1s 
believed that those given are substantially correct. In some 60 
towns the lighting and tramways are owned by the same local 
authorities, and th: prices charged for energy to the tramways 
departments vary from 2:754. to 1d., with an average of about 1:62d. 
per unit. In three cases where the tramways owned by one local 
authority run into the districts of other local authorities, energy 1s 
purchased from the latter at from 2d. to 1d. per unit and 1n one case 
energy is temporarily taken by one local authority from an outside 
corporation at 144. per unit. Twenty-five corporations supply energy 
to various tramway companies within their areas at prices varying 
from 2}d. to 1d. per unit, with an average of about 1:67d. per unit. 

On comparing any of these figures with the published returns of 
local authorities owning separate traction stations, one is at once 
struck by the apparently low ccst at which the latter can work. 
Out of 10 towns the highest cost is given as 0:864. per unit and the 
lowest 0°34d. per unit, with an average of 0°515d. per unit. There 
does not appear to be much room for combined stations after that 
Comparisons, however, are odious, especially when unlike things are 
compared. The price at which an article can be sold depends upon 
the entire cost of its production. While the author is bound to 
acquit those who publish and those who supply the figures for pub- 
lication of any desire to mislead yet he must protest against such 
figures as those just quoted being used to express the total power 
costs." They do nothing of the kind. They are merely “ works 
costs," and do not include either rents, rates and taxes, insurance 
or any office expenses. Even the addition of these items would not 
give ‘total power costs," and we have to include interest, sinking 
fund and depreciation (or reserve fund) charges before the real cost 
of the unit is obtained. When all these have been added, it will be 
found that in many instances the so-called total power costs 
have been doubled, and the actual cost of production will have been 
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brought to figures not very different from those at which energy is If rates higher than these be charged, it will be found in all proba- 


cold to tramways from a combined station. | 

To show the absurdity of the whole thing, we only;have to ask any 
of the tramway e generating their own electrical energy, 
whether they would be prepared to sell energy at the total power 
costs published even with the addition of 10 per cent. as a sub- 
stantial profit. We have an answer to hand from Glasgow, where, 
although the (so-called) “total power costs are only 041d. per 
unit, 1,248,582 units were sold last year to the electricity department 
at an average price of 1:474. per unit. 

There is no doubt that in some cases the price charged for tram- 
way energy is too high, but in others it would appear almost as 
though it were being sold under the real cost. The extremes are 
reached at Dover (2°75d.) and Bradford (Id.) It is not fair that the 
tramways should be called upon to pay a high price merely to balance 
a loss on the lighting undertaking. Neither is it fair to sell under 
cost to the tramways because a profit happens to be made on the 
lighting. Each class of consumer should be treated in the same 
way, and if a profit be made by the electricity works, each class 
should contribute to it at an equal rate. 

It should not be a difficult matter to arrive at & fair basis of 
charging. Generating electricity for tramways is exactly the same 
process as generating it for lighting or any other service, and the 
only difference between the two is that the tramway demand lasts 
for perhaps 16 hours per day, while the lighting only lasts for an 
average of about three hours. Generating costs are of two kinds— 
(a) Those which depend only upon the maximum amount of energy 
demanded ; and (b) those which depend only upon the number of 
units generated. The former decide the amount of plant which has 
to be provided, and therefore, while fixed in actual value for a 
station of any given size, are lessened per unit in almost direct pro- 
portion to the number of units рапа The latter are, practically, 
a constant value per unit. The one may be called fixed costs "’ 
and the other running costs." 

In “ fixed costs we may include interest, sinking fund and depre- 
ciation on land, buildings and plant; rents, rates, taxos and in- 
surances ; salaries and wages at generating station of the stand-by 
staff required, whether the output be large or small; coal, water, 
&c., required for keeping certain boilers under steam in readiness 
for peak load. 

In “running costs we may include coal, water, oil, &c , used in 
running plant under load; salaries and wages of staff other than 
above; repairs to plant. 

To allocate properly to the lighting and tramway departments 
their correct shares of the above costs, we have to estimate: (1) 
The maximum demand in kilowatts of each service (from this we 
know how much plant to provide for each, including spares, and 
therefore the “ fixed costs for each service): (2) the approximate 
output in units per annum taken by each (from this we know how to 
arrive at the running costs of each service). 

This is equivalent to saying that the correct charges for supply from 
combined lighting and traction stations may be obtained by the use of 
the “ maximum demand ” system, but it must be properly applied. In 
the author's opinion there should be one electricity supply depart. 
ment for the town, and it should provide all energy required, and for 
whatever purpose. It should feed into the overhead wires of the 
tramway department just as into the wiring of any building, and, as 
a result of this, it should provide all underground feeder and dis- 
tributing cables. By adopting the maximum demand” system of 
charging, all energy would be fairly supplied on the same terms, 
whether to trainwuys, to public lighting, or to private users. But 
the initial price should be kept high and for as short a period as 
possible, while the second price should be kept as low as it was possiblo 
to make it. All classes of consumers would then be charged at 
rates in accordance with their use of the supply, and the “ long- 
hour" demand of the tramways would result in a very low actual 
price per unit. 

To simplify the book-keeping, the tramway demand and output 
could be calculated at the beginning of each year, and the average 
price per unit arrived at. Thus, if 8d. per unit prove to be the correct 
charge for the first hour's supply per day and qd. per unit afterwards, 
an average 16-hour tramway load would come out something like 


Bd.+(15x jd) 8-411954. 19254. 


16 16 16 


It is difficult to give any opinion as to what the figure really ought 
to be in each case without knowing all the circumstances. Mani- 
festly, where the tramway demand lasts only 10 hours per day, the 
cost per unit must be higher than where it lasts 16 hours, as the 
“ fixed costs " would be unaltered. And where coal costs only 6s. 
per ton the unit must cost less to generate than where coal costs 20s. 

It is therefore unreasonable and beside the mark for the tramway 
departinent of one town to grumble if it be asked to pay 2d. per 
unit because another town only charges 1°5d., unless all the circum- 
stances are alike. In the author’s opinion, however, the price per 
unit for a 10-hour tramway load per day should not be more than 
about one-half, and for a 16-hour tramway load not more than one- 
third of the average price per unit for a three-hour lighting supply. 


= 1:24. per unit. 
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‘bility that the tramway department is being asked to bear costs 
which should belong to the lighting department. 


CoMBINED LIGHTING AND TRACTION STATIONS, 1905. 
Table I.— Lighting and Tramways owned by same Local Authority. 


– — — — —¼— — ( 


Price (pence) per unit fo Prioe (pence) per unit for 
Town . Town ; 
Light- , Tram Light Tram- 
| ing. „ы ways ing Power. ways. 
Aberdeen 6—2 8—1 1.51 [Ilxeston — — 15 
Ashton. 875 | 15—1, 15—1 [Ipswich 6 2 2 
Ауг...... 5 2  Ll5—l|Keigbly.., 7—3 25—15 2 
Barking ..| 45 325-15 15 [|Kirkealdy.. 45—3 225—1 1-75 
Bexley.... 6 6—2! § JLancaster.| 5 2:5 2 
Blackburn 6—3 | 15—1, 1:5 [Liverpool..3:75—3 2—15 rH 
Blackpool. 7—2 2:5 2—17. | Lowestoft.. 7—3 2:25 2 25 
Bolton... 4—1 2—1 | 1:25 [Maidstone 7—2 2-1 2-15 
Bourn’mth| 355—2 — 1:683 |Manchest’r); 55  18—1 149 
Bradford 4 2-1125; 1 |Мејвоп....| 45-3 25-2, 2 
Brighton. 7—1 | 7—1 | 15 | Newport 55—21 2—1 15 
Burnley .. 4 | 3—1 | 156 [Notuinghm — | — | 1:25 
Bui ton 6—8 | 8—1 2-12 Oldham 4—15 2—15 15 
Bury ....| 5—4 |225—1 14 [Plymouth 4 25 | 2 
Cardiff. 7—2 4—1 , $. |Rochdale.| 6—2 , 15—1 15—1 
Chester. 45 2—1 25 1:75 | Коегһатю| 45—4 15—1 15 
Chesterü'ló| 6—3 15-125 171 [Salford 35 2—15 189 
Colchester. 5 Aa МЫ S'hampton| 4:5 8 2:25 
Darlington 15-375 2--1:5, 175 [Southend ..| 6—4 2 1:875 
Darwen .. 45 | 8—2 | 1°71 |Southport.| 6—2 2—15 15 
Derby....| 6-8 | 3—1 15 Stockport. 5—25 3-15 15 
Doncaster. 5—4:5 2 1 [Sunderl'nd| 5—2°5 25.11? 1:875 
Dover 7—8 6—38 2:75 |Swindon... 5 2°5--1 2125 
Dundee. 4—3 2 149 | Wallasey... 5—3 3 1-63 
East Ham. 6—2 | 2:5 175 [Walsall .. 6—2 ,2—125. 176 
Ba к ФЕЙ 1 ина эсу cl 148. 
arnworth..6:5 —2:5. 2:5— es ‚ 1— ó— 6 
Gloucester. 6—2 45—15 1:25 [Wigan ... 5—3 1 1-5 
Halifax ..| 4—3 | 2—1 162 [W'hamptn| 5—2 232—075 166 
Ilford. . 6—2 | 7—1 , 15 Yarmouth. 6—4 -35 2:5 


—-— 


§ Power station run by Tramways Department. 


Table 1L-- Lighting and Tramways owned by different Local 
Authorities. 


Town | Price (pence) per unit for k 
/ / З 
Lighting. Tramways. | Lighting. Power. |Tramways. 
Aston Manor .... Birmingham. 6—15 2 15 
Bootle ....... ... Liver pool. 6—2 , 2—1 1:55—1 
Nelson .......... Burnley ...... 45—8 2:5—2 2 
Shipley.......... Bradford ...... 455—2 2—1 175 


Table III. — Lighting and Tramicays owned by same or different Companies. 


— — — — 


Price (pence) per unit for] Price (pence) per unit fer 
Town "C ON MEE 7 Town. f.; 

Light Tram- Light- pa., Tram 
ing. Power ways irg. Power way? 

— | -— —— — PP — — - | ——— - 
Camborne .| 7-4 4-1 | 149 [Scarbro .. 7 3 2 14 
Glossop ..| 45 4-1 | 15 |Musselb’'yphi — — 2 
Morthyr .. 7—25 1.5 —1˙5 15 [Stalybridge 4 2 | 15 


— — ——ÓM—— ——M — — —- m 


Table IV. lramways owned by Company; Lighting owned by Local 
Authority. 


Price (pence) per unit fo Price (pence) per unit fur 


——— — ~ 


Town А Town i | 
Light Tram | Light- Tram 
ing Power. | y ауз ing Power. . ays. 
Aberdeen 6—2 | 3—1 225 [Gravesend. 7—2 — 2—15 
Ashton ..| 3°75 | 1:5—1 | 1:5 —1 | бгеепоск.. 6-2 2˙5—1˙5 12 
Barnsley ..| 7—2 1:5 1:48 [H'ckm'wke 4 А 2 1:9 
Barrow 6—3 |3—1:5 12—123 Middleton. 4 1275—15 1:5—1 
Batley ..... 6-2 | 3—1 15 [Paisley .. 4 ! 25 25-125 
Birkdale.. 7—2 2 | 2 Peterboro... 45-4 — 2°15 
Carlisle. 5—4 | 2-15 :1:75-15]84. Annes. 7—2 5 |2—175 
Cheltenh'm 6—3 25! 6—15! 19 [St. Helens 45 2—1 I* 
Cleckh'ton 5 2 15 [Taunton.. 6-2 2 2 
Colne ....| 6—2 | 3—1 2 [Тупеш'а 5-2 (5-125 15 
Croydon..|7—15 | 23 | 2 [Worcester 65—3, 2:5—1 |2—175 
Devonport | 45—4| — 192 Wrerham. 45 | 2 2 
Dewsbury..55—35| 3—1 | 15 | 


Plus lo per cent. per annum on capital expended on plant, feeders, 
and overhead. 


E. 
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DISCUSSION. 


Mr. J. B. HAMILTON (Leeds) said that the expression ‘‘ Total power 
costs ” = very misleading, and that a standardised system of costs was 
required. 

Ald. LINSLEY (Salford) thought that tramway committees ought to re- 
ceive proper consideration where the tramways were supplied from a com- 
bined station. The trams at Salford were charged 14d. per unit, whereas 
ordinary power consumers were only charged 1d. 

Councillor MONK(Plymouth) said that the electricity works at Plymouth 
did not pay until the trams were started. Now the lighting department 
was building up a reserve fund and charging 2d. per unit to the trams. 
According to Mr. Rider's formula the charge ought to be only 13d. 

Ald. IVEY (West Ham) expressed himself in favour of a combined 
station and one committee. The tramway manager wanted cheap energy 
and the electrical engineer wanted a good customer; therefore he, as 
chairman, found himself between the devil and the deep sea. He was 
strongly of the opinion that corporation tramways should not pay more 
for energy than private consumers. Of course, the tramway committee 
might get a separate Provisional Order. Energy supplied from a combined 
station should be metered at the point of connection of the feeders to the 
overhead wires. 

Mr. McELROY (Manchester) said the question ought to be considered 
from the municipal as well as the tramway point of view. He was in 
favour of combined stations. In Manchester they had the same system 
of charging as that put forward by Mr. Rider—viz., a fixed annual charge 
per kilowatt installed and an additional charge of so much per unit. 
These came out to £12 per kilowatt per annum and ld. per unit. The 
works costs were 0°4d. per unit and thoir load-factor was 30 per cent. 

Councillor FENTON (Sheffield) faid they had separate stations at 
Sheffield, but unification was being considered, and the Lighting Com- 
mittee was anxious to secure the tramway load. At the traction station 
their works costs were 0:484. and their standing charges 0:78d. per unit. 
There were great difficulties in combining existing separate stations. 

Mr. TITTENSOR (Preston) considered that combined stations were 
not always advantageous. They were all right when provided with suit- 
able plant and when the costs were properly allocated. Energy should 
be delivered in bulk and not metered at the overhead wires. The feeders 
should be in the hands of the tramway committee. He imagined that 
the instance given of thc maximum demand system of charging was merely 
an example, for 8d. per unit for the first units and 3d. per unit for the others 
was rather a joke. Anything over id. per unit should be refused from a 
combined station, and a separate generating station erected. The Electric 
Supply Co. in Preston had offered the Corporation current at the rate of 
1,',d. per unit for 1,000,000 units, but bis report to the Corporation was 
for 0:96d. per unit for 1,000 000. His accounts were not yet audited, but 
he was pleased to say that the actual result was below this. "Total costs, 
including interest, sinking fund, &c., were well under 0:91. They could 
add 3 per cent. for depreciation and then come out under 0 96d. per unit. 

Bailie ALEXANDER (Glasgow) said if the two systems were suf- 
ficiently large it might be best to keep them distinct, as it would induce 
a healthy rivalry. Certainly, if the combination were to be adopted there 
should be one committee and three sub-committees, one taking charge of 
the generating, another taking charge of the lighting of the city, and the 
third taking charge of the running of the tramways. Не wished to 
correct the possible misapprehension that the total cost of electrical 
energy at Glasgow was 4d. per unit; this was the works cost. Neither 
was it the fact that they would not supply the electric lighting depart- 
ment at less than 14d. per unit. This stand-by supply was given at peak, 
and the department charged the consumers 6d. a unit, and made a profit 
of 227,000 on the year's supply from the tramway department. An extra 
supply to the lighting department at Glasgow was now being given at ld., 
and he believed a profit would be made. 

Dean of Guild LYON (Aberdeen) agreed with the previous speaker on 
the general question where the systems were large, but in Aberdeen, 
which was so much smaller than Glasgow, it was very much more to the 
City's advantage to combine the two systems. They charged the tram- 
ways department cost price-—viz. 144. per unit. 

Mr. H. E. BLAIN (West Ham) thought the keynote of the Paper was in 
the first sentence, and was disappointed that the author did not furnish the 
most interesting statistics—viz., those containing an analysis of separate 
traction stations. If this had been done it would probably be found that 
the combined station was а very fine thing for the electricity department. 
He doubted whether there was an example of a tramways committeo 
making a profit out of the electricity department, He had some figures 
of costs, including capital expenditure, &c. For Glasgow it was 0 92d. per 
unit, Birkenhead, a smaller station, was 1:041d. Reading was 1:02J. 
per unit, Sheffield 0-6454., Leicester O 498d. per unit. All these figures 
included capital charges. 

Mr. RIDER challenged these figures. 

Mr. BLAIN said he had received the figures from the stations them. 
selves. The total works costs were 0 306d. per unit, and the capital 
charges 0:192 per unit. The interest chargeable was 54 per cent. He had 
gone into the question of what it would cost if a separate station had been 
put down at West Ham. The installation was 1.500 kw., £16,200; 
boilers, &., £9,500; land and buildings, £8,500 ; artesian well, £1,500 ; 
вау. £36,000. Capital cost per unit at 14 million unite, 0-44d.; at 24 
million units, 0 23d. The total works costs were 0 75d., giving a total 
cost for the 1} million units as 1:17d., and for 2} million umts 0944. 
per unit. 

Ald. HEY (Halifax) agreed that the policy of having one or two stations 
was a question of local circumstances. They had a combined station at 
Halifax. Before the tramways were opened in Halifax there was always 
а loss at 6d. per unit, but since the inauguration of the trams the price for 
lighting had gone down to 4d. and a profit was made. But he thought, 
judging the matter from a broad standpoint, it was better to leave matters 
as they were, as otherwise the price for lighting would go up. 


Mr. J. C. SPENCER (Bradford) thought Mr. Rider a bold man to come 
there and express views which were by no means agreed with by many of 
them. But he thought the author had been misunderstood, for he had 
only thrown out a subject for discussion. In Bradford he would be quite 
satisfied if he could get his current at cost price, which he thought ought 
to be as cheaply as it could be егег. in а separate station. The 
Manchester price of 1:494. per unit was high. In towns where the 
stations were separate the total cost, including interest, &c., was 714d. 
in the tramway station. He fairly well sgreed with the principles of the 
Paper, except so far as depreciation was concerned. 

Mr. PETER FISHER (Dundee) thought the Paper answered every 
criticism levelled against it. He believed that current could be supplied 
as cheaply from a combined station as from a separate station. ere 
were not 12 towns in the United Kingdom where the existence of separate 
stations could be justified. Therefore, all that was wanted was an 
equitable method of charging. 

Mr. ROBERTS (Southend) thought they had wandered away from the 
subject of the Paper. Electrical engineers were wanting in that some- 
thing which made the everyday business man, and this probably was the 
reason why they wished to charge the tramways department a high price. 
Bat from the municipal point of view he rather agreed with a combined 
station. 

Mr. LANCASTER (Blackpool) advocated the use of check meters at the 
works in order to obviate any 3nomaly in the current consumption under 
identical conditions, which very often happened. He agreed that the best 
interests of the ratepayers should be the first consideration in this matter, 
although as а matter of fact it would no doubt pay the tramways depart- 
ment better if a separate station were built. 

Mr. J. H. RIDER (London) in reply to the discussion said the matter 
had not been dealt with in quite the manner he intended. He had not 
intended to put forward the question as to whether a combined station 
was right. Asa matter of fact he did think this was right. But they 
should start by having an electricity department which should supply 
currentto the lighting department, the tramways department and to anyone 
who wanted it. It was his definite opinion that with a proper system of 
charging current could be supplied cheaper from a combined station 
than from a separate station. If by any chance in the future all the 
electricity works in London came under an electricity board—and that 
board was the London County Council—he would still advocate this. 
The maximum-demand system was the best system if properly adopted. 
There should be the highest charge possible for the shortest possible time ; 
as an illustration, say 2s. per unit for the first 10 minutes and 1d. per 
unit afterwards. In arriving at an equitable charge they must allocate 
she same charges to the different classes of consumer, and not vary these 
charges as was proposed by rome of the speakers. He still maintained 
that the cables for all purposes should be laid by the electricity depart- 
ment, but he did not advocate that the same cable should be used for 
both lighting and traction. His idea of the matter was thatlaid down by 
Bailie Alexander of Glasgow. 

At the conclusion of the reading of Mr. J. H. Rider's Paper, 
the Association was entertained at luncheon by the Advisory 
Committee of the Electric Tramway and Railway Exhibition. 

On Wednesday morning the proceedings commenced with 
the business meeting of the Association. Among the various 
matters discussed was the election of office bearers for the 
ensuing year. Asa result, the following were declared elected: — 

President--Mr. J. B. Hamilton (Leeds) Vice-President Councillor 
Boyle (Manchester) Past Presidents - Mr. C. R. Bellamy (Liverpool), 
and Mr. A. Baker (Birmingham). Secretary—Mr. J. M. McElroy (Man- 
chester). Other Members of Committee—Messrs. J. Aldworth (Notting. 
ham), J. Dalrymple (Glasgow), A. Ellis (Cardiff), А. R. Fearnley (Sheffield), 
A. L. C. Fell (Londoo), P. Fisher (Dundee), C. J. Spencer (Bradford), 
Bailie Alexander (Glasgow), and Councillor Bull (Reading). 


A Paper was then read on 


RULES AND REGULATIONS FOR TRAMWAY 
EMPLOYES. 


BY H. E. BLAIN. 
(Tramways Mauager, West Ham.) 


The author expressed the opinion thai proper rules and regula- 
tions, as distinct from mere verbal instructions, constituted a neces. 
sary factor in the organisation of every tramways undertaking. In 
West Ham printed rules are supplied to all employés, and a sum- 
mary of them was given in the Paper. 

Mr. H. MOZLEY (Burnley) said he did not think standardisation of rales 
and regulations was necessary. Although those compiled by Mr. Blain 
might be excellent for West Ham, they were not applicable everywhere. 

No other member discussed the Paper. 


This was followed by a Paper on 
MOTOR OMNIBUSES v. ELECTRIC TRAMCARS. 


BY W. A. LUNTLEY. 
Genera Manager, Wolverhampton Corpor ition Tramways.) 


Dealing with the cost of working the motor omnibus, I may say 
that I have found considerable difficulty in obtaining figures from 
places where these ‘buses are running. I believe there are no 
towns where these vehicles are yet being operated by municipal 
authorities, with the exception of Eastbourne, but several towns 
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have decided to experiment with them in the near future. In some 
towns, however, private companies are running these 'buses. It is 
therefore impossible for me to give any actual results, but according 
to expert opinion, it is generally stated that the total cost of operat- 
ing & motor ‘bus service, including depreciation at about 20 per 
cent., and all other charges, will be quite 11:54. per mile. In one 
town, from which I had some particulars about 12 months ago, the 
total cost was 18. 1:64. per mile, the expense of tyres alone being 
4:094. per mile. Compare then the cost of operating an electric car 
service at, вау 9°75d. рег car mile, which shows a substantial margin 
in favour of the latter. It should, of course, be admitted that the 
motor bus has not been in existence in our towns a sufficient length 
of time for an accurate comparison of working costs to be made, but 
if the expense should be reduced to something near 11d. per mile, it 
is, in the writer's opinion, not then able to compete with the electric 
car. One of the principal items of expense appears to be the 
maintenance and renewal of tyres, which is, in some quarters esti- 
mated at over 2d. per mile. This figure, however, has been reduced 
recently in consequence of makers guaranteeing the life of the tyre, 
but this arrangement may not last, and eventually owners may 
have to again take their own risk, in which case this item becomes 
a varying one, and unless the macadamised roads are kept in very 
good condition, the wear and tear on tyres is likely to be very 
at. 
don the cost of petrol is a matter which should perhaps be taken 
into consideration. Owing to the enormous quantity that is being 
consumed at the present time, and which will increase considerably 
in the course of the next 12 months, is it not probable that the 
price may enhance? Again, the question of depreciation is one 
which cannot really be determined at the present stage. The 
allowance usually made has been 20 per cent., but this figure may 
have to be increased 1n course of time with the rough work these 
'buses will be called upon to perform. The constant vibration must 
have damaging effect upon the body of a motor bus, which is so 
lightly constructed as compared with that of a tramcar. 


Apart from the question of costs, it would be well to consider the 
general working conditions of a motor 'bus as compared with a tram 
car. In the first place the average bus of a double deck type will 
only carry 36 passengers (16 inside, 18 on roof, and two beside the 
driver), as against 52 passengers on a single-truck car, and about 68 
for a bogie car. It must be seen, therefore, that the earning capa- 
city per mile is much less with & motor 'bus, and would mean that 
almost double the number of 'buses would be required to cope with 
the same traffic. 

The reliability of the motor 'bus compared with an electric tram- 
car is also a debatable point. From one's experience of the latter, 
the percentage of journeys lost in the course of u year is extremely 
small; in fact, hardly worth consideration. What will be the ex- 
perience of a motor 'bus is perhaps difficult to estimate at the present 
time, but there certainly seems more liability of a breakdown with 
its intricate mechanism than with the electrical equipment of a 
Iamways system. 

An important point presents itself as to whether the motor 'bus 
can complete a journey in so short a time as atramcar. This, of 
course, depends principally on the breadth of the roads and streets 
along which the vehicle traverses ; in narrow thoroughfares, perhaps, 
the bus will have an advantage over the tramcar, owing to the 
facilities it has of steering in and out of the other vehicular traffic, 
but in moderately wide streets, and taking an average route in its 
full length, I am of opinion that the tramcar will have the advan- 
tage, chiefly owing to the fact that ordinary street vehicles will keep 
clear of the track as much as possible, and thus provide a clear 
space for the trams. The liability of accidents to other vehicles is 
lac a question upon which something may be said, as although the 
tramcar is liable to skid on a greasy тай, the motor 'bus may do 
much more mischief by side-skids, over which there seems to be no 
control. 

In dealing with the motor 'bus as a competitor to a tramway 
system on main roads, or in connection with busy districts where 
there is a constant number of people travelling, in the writer's 
opinion, the tramcar has a decided advantage. The motor bus, 
however, is to be welcomed as an adinirable substitute for the horse 
omnibus on roads where the traffic does not warrant a frequent 
service, or where the streets are too narrow for a tramway track to 
be laid down. Also in cities, where the tramcar is prohibited in 
certain streets, these vehicles will become a useful adjunct to a 
tramways undertaking In this manner, there is a distinct channel 
in which they may be worked with advantage as feeders in connec- 
tion with a tramway system in certain districts where it is neces- 
sary to provide accommodation, but where a frequent service is 
not required; here they will be found of great convenience to the 
public. The exact point where these 'buses must give way to tram- 
ways depends purely on local conditions; but if a large traffic has 
to be dealt with the tramcar is certainly superior at the present 
time. 

In Wolverhampton we are trying three of these ‘buses, but they 
are not yet in service. These vehicles will be run on a route where 


there are many hindrances to the laying of a track, and also the im- 
portant question arises as to the frequency of service required, 
which is not expected to be more than that of a quarter of an hour. 
The present accommodation for getting into town from this district is 
inadequate, and in such cases as these the motor bus will certainly 
become useful. These buses will be accommodated in our present 
car shed, so that no extra building is required except the erection 
of a tank for the storage of petrol. Based ona mileage of 74,000 it 
is estimated that the approximate cost will be as follows : — 


Operating Charges. 


Cost per 'bus mile. 
РӨ ТО: РЕРНИ ry ꝛmvr eels РЕК 1:5d. 
Wages of driver, conductor, &e. .......... „ 
Do. oilers and clean ers 0˙2 
Oil, grease, and sundry «tores ............... . 02 
Tickets, light, &с........................... 0:276 
4:676d. 
Maintenance and Renewals. 
Tyre rene walls “КК ЛҮК ОСТ . . 20 
Rolling stock ................ „ T 0:925 
~—— 2925 
Gencral Costs. 
Rates, insurance and miscellaneous ................ 0:3 
7:901 
Capital Charges. 
Interest and depreciation .......................... 2:3 
10-2014. 


From the above it will be seen thai only the actual charges inci- 
dental to the working of these three omnibuses have been taken into 
account. 


DISCUSSION. 


Mr. С.Н. BELLAMY (Liverpool) complained that there were no reliable 
data of petrol 'bus working, and therefore a discussion on the Paper was 
impossible. 

Mr. J. B. HAMILTON (Leeds) did not consider that motor ’buses were 
really oompetitors of electrio tramways, but served an entirely different 


purpose. 

Mr. FOX (Boston, U.S.A.) said that America had more to learn from 
England about city tramways than England had to learn from America. 
He had made up hi^ mind to introduce stage fares together with double- 
deck, single-truck cars and really good English permanent way construc- 
tion into Boston. 

Mr. LUNTLEY replied very briefly, and the proceedings terminated by 
a vote of thanks to the President. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


— — 


The Annual General Business Meeting of the Tenth Annual 
Conference of the Incorporated Municipal Electrical Association 
was held at the North British Station Hotel, Edinburgh, on 
Friday last. A full report of the Papers and discussions on 
the previous days appeared in our last issue. 

The first business was the election of a president and place 
of meeting for next year. On the motion of Mr. T. P. Wilms- 
hurst (Derby), seconded by Mr. S. E. Fedden (Sheffield), Mr. 
J. E. EpGcoME (Kingston-on-Thames) was unanimously elected 
president for 1906. Mr. Chattock (Birmingham) suggested 
that London be selected as the place of meeting for next year, 
his reason being that Mr. Edgcome's town was very close to 
London, but in itself was a comparatively small place. This 
was carried unanimously without discussion. 

The nomination of vice-presidents resulted in the election of 
Mr. C. D. Taite (Salford) and Mr. S. E. Fedden (Sheffield). 
Ald. G. Pearson (Bristol) was unanimously re-elected hon. 
solicitor, Mr. J. H. Rider (L.C.C. trams) was unanimously re- 
elected hon. treasurer, and Mr. H. Faraday Proctor (Bristol) 
was elected hon. secretary in the place of Mr. Edgcome. 

Nominations were then made for the election of five coun- 
cillor members of council and three engineer members to fill 
the vacancies on the council of the Association. The voting 
resulted in the election of the following :— 

Councillor Sinclair (Swansea), Ald. Smith (Barrow-in-Furness), Ald. 
Bruce (Sunderland), Ald. Robb (Tunbridge Wells), Bailie Willock (Glas- 


gow), Mr. W. W. Lackie (Glasgow), Mr. R. A. Chattock (Birmiogham) 
and Mr. A. A. Day (Bolton). | : 
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The full list of the new council is as follows :— 


President. 
Mr. J. E. Edgcome (Kingston-on- Thames). 
Vice-Presidents. 
Mr. C. D. Taite (Salford). 
Mr. 8, E. Fedden (Sheffield). 


Council. 
J. K. Brydges (Eastbourne). 
J. Christie (Brighton). 
Hamilton Kilgour (Cheltenham). 
H. Talbot (Nottingham). 
S. L. Pearce (Manchester). 
C. E. С, Shawfield (Wolverhamp- 


Councillor Sinclair (Swansea). 
Ald. Smith (Barrow-in-Furness). 
Ald. Bruce (Sunderland). 
Ald. Robb /Tunbridge Wells). 
Bailie Willock (Glasgow). 
W. W. Lackie (Glasgow). 
R. A. Chattock (Birmingham). ton). 
A. A. Day (Bolton). G. Wilkinson (Harrowgate). 
Hon, Solicitor.—Ald. G. Pearson (Bristol). 
Hon. Treasurer.—Mr. J. H. Rider. 
Hon. Secretary.—Mr. H. Faraday Proctor (Bristol). 


The annual report of the council was then read by Mr. J. H. 
Rider in the absence of Mr. Edgcome, the hon. secretary. 
We give it below :— | 


The council has pleasure in reporting a continued increase in the 
membership, which has reached a total of 391, made up as follows :— 
Committees (members) .......... sss 148 


Chief electrical engineers (members) .......... 159 
Assistants (associate members)) 13 
Assistants (associates) ........................ 11 

391 


Of these 26 have been elected since the last Convention. 

Mr. Chamen, on ‘retiring from municipal employ was elected an 
hon. member of the Association. 

The council greatly regrets to announce the desth, last month, of 
Councillor Dr. Panton of Bolton, who for во long was actively connected 
with the Association, and was well known to many of the members. 


Parliamentary Committec.—Owing to the withdrawal from the Associa- 
tion of Mr. E. T. Ruthven-Murray and Mr. A. 8. Giles, on leaving muni- 
cipal employ, Mr. J. Christie and Mr. S. L. Pearce were appointed on the 
committee in their stead. The principal matters which the council has 
dealt with are the Supply of Electricity Bill and the Board of Trade and 
Home Office proposed revised regulations, which the two latter bodies 
submitted to the Association for consideration. 


Board of Trade Regulations.—The Board of Trade in 1904 issued a set 
of revised regulations, and submitted these in draft form to your council 
for their consideration and suggestions. The council have gone to 
considerable trouble in connection with the matter, and are pleased to be 
able to report that many of the amendments which they sought have 
been adopted by the Board of Trade in the regulations which have been 
issued within the last week or two. The items considered are too numerous 
to be mentioned in this report, but it is thought well to refer to one or 
two of the more important regulations. | 

A. Regulations for Securing the Safety of the Public.—Regulation 4 
defines the minimum sectional area of a conductor as that of a strand of 
seven wires, each of which is of No. 20 standard wire gauge. This, if 
taken literally, would prohibit the use of smaller conductors even for tele- 
phone, telegraph or signalling purposes; and the attention of the Board 
of Trade was drawn to this matter, as it was felt that this limitation was 
not really desired by the Board of Trade, but in this respect the regulation 
was not altered, although the sectional area was reduced to that above 
mentioned, in accordance with the recommendation. 


B. Regulations for insuring a Proper and Suficient Supply of Electrical 
Encrgy.—Regulation 1. This regulation requires that “from the time 
when undertakers commence to supply electricity through any distribut- 
ing main .. that supply shall... be constantly maintained. 
Provided that for the purpose of testing, or for any other purpose con- 
nected with the efficient working of the undertaking, the authority by 
whom the electric inspector is appointed may give permission to the 
undertakers to discontinue the supply at such intervals of time and for 
such periods as that authority may think expedient," &c. Since, by the 
Electric Lighting Clauses Act (clause 35), the electric inspector has to be 
appointed by the Board of Trade where the local authority are themselves 
undertakers, this regulation would require the permission of the Board of 
Trade on each occasion when it is desired to interrupt the supply through 
any main. This regulation, it is feared, may be found very difficult to 
conform with, but the regulations having now become law it can only be 
left to time to show in what manner they can best be met. 


Home Office Regulations. —The Home Office prepared a set of regula- 
tions in draft form and submitted them to the council, stating that 
they were prepared to consider suggestions upon the same. The regula- 
tions followed the same lines as those of the Board of Trade, and received 
equal consideration at the hands of the council. They are not yet, how. 
ever, formally issued, and cannot therefore be commented upon more 
fully in this report. 


Local Government Board Loans, —The council have had their attention 
drawn to the fact that the Local Government Board are by their present 
action seriously hampering municipal progress by curtailing the period 
for the repayment of loans. There appears to be a total absence of uni- 
formity in the terms which are imposed by the Local Government Board, 
and, in some instances at any rate, great hardship is created, as abnor- 
mally high prices have to be charged for electrical energy to provide 
a sufficient sum to pay off the loans іп the short terms allowed. It is felt 


that some united action should be taken in this matter, and your especial 
attention is therefore drawn to it at the present time. 

Supply of Electricity Bill. —This Bill has received the consideration of3 
the council, and in its present form it is much improved and possesse5 
many good features. Clause 6, however, does not appear to define ad 
clearly as desirable the limitations of the powers conferred on the Boarg 
of Trade. It states that “the Board of Trade shall, on considerin 
whether any provisional order should or should not be granted, take int 
consideration the views of the local authorities affected . . . but 
may "notwithstanding . . . grant the order or not at their discretion. 
Provided that: a) This sub-section shall not apply to any provisional 
order authorising à company or person to supply electricity, so far as the 
order relates to any distriot in which the local authority is authorised to 
supply electricity. . . ." 

Since (a) states that the whole sub-section becomes inoperative under 
the conditions mentioned, it not only cancels the powers of the Board of 
Trade to grant an order under that sub-section, but it also cancels the 
other portion of the olause which requires the Board of Trade to take into 
consideration the views of the local authority. Since, however, the Board 
of Trade can grant provisional orders (for supply in bulk) under other 
clauses than these, local authorities who are authorised to supply elec. 
tricity do not appear to have quite so much protection as they should 
have, and it were more to our interests that the clause be made to 
harmonise more nearly with the protective clause of the Electric Lighting 
Act of 1888. 

In other respects the clauses of the Bill are distinctly advantageous. 

Associates" Prises. The council regrets that there were no entries for 
the Association prize which is offered for the best paper on some subject 
connected with municipal electrical engineering. The attention of the 
associates is called to the matter and the co-operation of members is 
invited in making the competition known to their assistants. 


Engineering Standards Committee.—On the invitation of this committee 
the council appointed the following to represent the Association on the 
sub-committees named :— 

Automobiles ...... .. Mr. J. E. Edgcome, hon. secretary. 
Bwitchboards........ Mr. T. P. Wilmshurst, past president. 
Incandescent lamps.. Mr. G. Wilkinson and Mr. C. D. Taite. 


I. E. k. Wiring Rules.—Mr. R. A. Chattock, a vice-president of the Asso- 
ciation, together with Mr. H. Faraday Proctor, a past president, has been 
appointed to represent it on the Institute Wiring Rules Committee in the 
place of Mr. E. T. Ruthven-Murray resigned. The council has suggested 
that clause 12 of the rules should be amended to read as follows :— 

“If conductors are enclosed in metallic sheathing or tubing, such sheath- 
ing or tubing must be electrically and mechanically continuous throughout 
its length, and efficiently connected to earth. АП conductors conveying 
current at a pressure exceeding 250 volts shall, where practicable, be com- 
pletely enclosed in strong metallic sheathing or tubing, and where this is 
not practicable they shall be so arranged that there shall be no danger of 
any shock or fire.” The LE.E. Wiring Rules Committee has for some 
time past allowed the further revision of the rules to remain in abeyance 
pending the issuing of the revised regulations of the Board of Trade, 
when the above and other matters will receive full consideration. 


Municipal Tramways Conference.—At the conference held in Liverpool 
last September, the association was repregented by Messrs. J. F. C. Snell, 
V. A. Н. McCowen and A. 8. Giles. 


Conditions of Supply.—The sub-committee has completed its work of 
drawing np a set of conditions of supply to consumers, and these will be 
embodied in the Proceedings. It is suggested that these conditions be 
attached to the application form to be signed by the intending consumer 
and that the wiring rules (which concern the contractor rather than the 
consumer) should be issued by the local authority as a separate document. 


Privileges of Membership.— During the past year the council has con- 
sidered the question of extending the privileges of membership particu. 
larly to those associate members and associates who are, to a large extent, 
debarred from attending the annual convention. It was thought that by 
holding a second convention or quarterly provincial meetings, works 
assistants might have an opportunity of meeting together on similar lines 
to the present convention. A circular was accordingly sent to all assist- 
ants in municipal electricity works, outlining the scheme and asking for 
opinions with a view of eliciting the feeling on the matter among those 
in whose interests the matter was brought forward. While those who 
have replied are in favour of some such arrangement as proposed, the 
response has been so limited, in proportion to the numbers of assistants 
concerned, that the council does not feel at present justified in proceeding 
further with the matter. It is, however, still desirous of giving assistants 
similar privileges to those enjoyed by chief engineers, and it will welcome 
any practical suggestions in that direction. 


Electrical E.rhibition, The council desires to call the attention of local 
authorities to the Electrical Exhibition to be held in the autumn in 
London, under the auspices of the National Electrical Contractors’ Asso- 
ciation, and to ask the support of the members generally to the scheme. 
The Association is represented on the Executive committee by its hon. 
secretary, Mr. J. E. Edgcome, and has recently expressed its views on the 
matter in a circular letter to the members. 


Testing and Certitication of Carbon-Filament Incandescent Electric 
Lamps.—Investigations made by members of the Council in their respec- 
tive towns show that the average efficiency of the lamps in use is oon- 
siderably lower than it ought to be, with the result that consumers are 
called upon to pay heavier accounts, and an unfair and unnecessary 
advantage is given to the competition of gas and other systems of illumi- 
nation. The council, therefore, formed a sub-committee in April last, 
consisting of the President (e.c orivio, Messrs. Fedden, Pearce, Snell, 
Taite and Wilkinson (chairman), to investigate aud report, with a view to 
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securing uniformity of practice amongst lamp manufacturers, a more accu- 
rate and reliable grading of lamps, and the discontinuance of the use on 
municipal supply systems, of lamps which are offered at low prices, but 
which do not give the amount of light marked thereon, and are exceedingly 
wasteful of electrical energy. { 

The sub-committee presented its report at the May council meeting in 
the form of a standard specification, with recommendations for the test- 
iog and certification of lamps by electricity supply authorities. The 
report is divided into the following sections: (1) General instructions; 
(2) wattage tests; (3) tests for candle-power; (4) standard candle; (5) 
standard of wattage ; (6) standard pressure; (7) marking of lamps; (8) 
method of obtaining standard candle-power ; (9) limit figures allowable. 

Contemporary with the presentation of the above report, the council 
received a communication from the secretary of the Engineering Standards 
Committee, stating that its Sub-committee on Physical Standards was 
about to consider the standardisation of electric lamps, and requesting 
that two members of the Municipal Electrical Association Council be 
appointed as members of the Physical Standards sub.committee. Having 
in view the advantages of co-operation and the probable ultimate uni- 
онш in the findings of both authorities, your council decided to post- 
pone the publication of its report, and has appointed Messrs. Taite and 
Wilkinson as representatives of the Municipal Electrical Association on 
the Physical Standards Sub-committee. The council hopes to issue the 
standard specification at an early date, and believes that uniformity in 
manufacture and improvements in lamp efficiencies may be looked for as 
а result, and this without interfering with private trading interests in the 
many towns and districts concerned. 

Ald. SMITH (Barrow-in-Furness) referred to the paragraph on Local 
Government Board loans, and proposed the following resolution: That 
this meeting views with serious apprehension the recent action of the 
Local Government Board in reducing the already short period allowed for 
the repayment of loans for electricity undertakings, and believes that 
such alteration is not only unnecessary, but threatens seriously to handi- 
cap legitimate municipal electrical enterprise. It therefore enters its 
protest against the very short period now being allowed and hereby em. 
powers the council to take such steps as they may deem necessary to bring 
about a more equitable and more uniform treatment.” 

It was his experience that in hardly two cases was the same treatment 
meted out in the matter of the period for the repayment of loans. A 
special meeting had been held by the Association a few years ago con- 
cerning this matter, when the general feeling was that 30 years was 
about a reasonable period, but they afterwards accepted 25 years on the 
understanding that the repayment of the sinking fund should be suspended 
for the first three years, but there was a tendency now to reduce the 

period still further. The best way to proceed in the matter, it seemed to 
him, was to invite the Association of Municipal Corporations to join 
hands with the Association in the matter. 

Mr. J. F.C. SNELL (Sanderland) seconded the resolution. He said that 
during the Conference he had received an intimation that an application 
by the Sanderland Corporation for £20,000 for cable work and sub-station 
machinery had been given a period of 20 years and not 25. He had also 
had an intimation from the Local Government Board that in all further 
loans they were going to differentiate between the different classes of 
plant. For instance, motor transformers, rotaries, &c., would be only 
given 15 years, meters 5 years, aru lamps only 7, arc lamp posts 10, and 
80 on. This matter had been most carefully inquired into by the Council 
and the following were the periods which it was specified should be the 
minimum. Land 100 years, buildings 60, boilers 20, engines, dynamos, 
condensers and steam accessorics 25, sub station equipment such as 
motor generators, rotaries, balancing transformers and boosters 20, switch- 
boards 25, stoneware casings and cast-iron pipes for the drawing in of 
cables 60, cables in ways 15, cables laid solid 25, batteries 10, meters and 
accessories 15, arc lamp posts and road-work 25, and aro lamps 15. These 
periods were practically on the lines of a table of depreciation which he 
had prepared for his own use until two or three years ago. The average 
period granted them in Sunderland worked out at 40:7 years, but it varied 
in different towns. Mr. Newington's table for Edinburgh worked out at 
29°5 years, but the general average, he thought, was about 30 years. It 
was a strange anomaly that the Local Government Board should grant 30 
years for the repayment of tramway loans and only 25 years for electrical 
work. They all agreed that 30 years for tramways was unnecessarily 
long and that 25 years was unnecessarily short for electrical work. 

After some further discussion, the resolution was put to the meeting 
and carried unanimously. 

Mr. H. FARADAY PROCTOR, referring to the paragraph in the report 
with regard to the Supply of Electricity Bill, said the council proposed to 
co-operate with the Association of Municipal Corporations to get one or 
two further slight alterations made in the bill when it came before the 
Committee of the Houre of Commons. The present bill was in a very 
much better form regarding the powers of restrictions put upon local 
authorities than it had been hitherto. 

Ald. BUSSEY (Poplar) stated that it was a mistake to seek for farther 
modifications in the bill of last year. They had secured substantially all 
that they had asked for. 


The report and balance sheet were then adopted unanimously. 

Councillor DOWSON (Doncaster) then moved the following resolution : 
“ That in the opinion of this Association, it would be better, when elect- 
ing Chairmen of Committees on the Council, that they should be elected 
for three years, instead of one as at present.“ 

A considerable amount of discussion took place upon the 
resolution in the course of which the opinion was expressed on 
the one hand that Chairmen of Committees should be elected 
for three years similarly to the engineer members; that 


engineer members should be elected for one year similarly to 
councillor members ; and that a compromise should be arrived 
at by electing all members of council for two years. Eventu- 
ally a resolution was passed placing the whole matter of the 
election of members of council before the council for report. 

Ald. BUSSEY, in reference to the Administrative County of London 
Bill, suggested that a circular letter be sent out from the Association to 
local authorities in the United Kingdom asking for the co-operation of 
their members of Parliament to oppose the second reading of the bill. 
This was eventually agreed to. 

A vote of thanks was then passed to the Edinburgh and Glas- 
gow Councils for their entertainment of the Association during 
the Conference, and to Mr. F. A. Newington, the president. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Magnetic Properties of Cobalt Solutions.—P. Vaillant, using 
Becquerel’s torsion method, has proved that the process of dis- 
sociation produces a well-marked effect upon the magnetic pro- 
perties of cobalt compounds. He suspended a parallelepiped of 
glass in the solution between the poles of an e ectromagnet by 
means of a bifilar suspension of silver wire. On exciting the 
magnet the glass turned through a sinall angle, and the torsion 
head was twisted to bring it back to zero. ‘Then, according to 
Becquerel, the sine of the angle of torsion, multiplied by the 
excess of weight of the glass over the liquid displaced, is 
5 to the magnetic couple applied to the glass. 

easuring the magnetic susceptibilities of various solutions 
of cobalt chloride, nitrate and sulphate, the author traced, 
by Quincke’s tables, the manner in which the susceptibility 
was influenced by dilution and dissociation. He found that 
the acid radicle has but slight influence upon tho magnetic 
susceptibility. The latter diminishes as the concentration 
increases, and is therefore favoured by dissociation. The dis- 
sociated molecule has a susceptibility over 20 per cent. higher 


than the undissociated one. 
I. Vaulaxr, Comptes Rendus, June 19, 1905.] 


Manufacture of Oxme.—E. Warburg has continued his work 
on the economics of ozone production, and has studied the effi- 
ciency of point discharges and of gaseousmixtures. In the case of 
negative point discharges, he found that the quantity of ozone 
produced per ampere-minute increased with the time during 
which the same platinum point was used for the discharge. 
Thus the yield of ozone in grammes per ampere minute in- 
creased from 2,450 to 5,450 in the course of 3} hours. 
The same points showed also an increase in the varia- 
tion of the efficiency with the current strength. For 8:83 
micro-amperes it was 5,700, and for 52:3 micro-amperes 2,910, 
whereas the difference observed in the case of freshly-drawn 

ints was only some 8 per cent. The explanation of this 

ehaviour is evident on examining the discharge in a micro- 
scrope. Freshly-drawn points show a bright patch at the ex- 
treme end, separated from the positive glow by a very narrow 
dark space. Used points show a negative glow which is more 
evenly distributed over the wire, and is surrounded by a thick 
halo. The author explains the greater efficiency of the latter 
glow by supposing that the projected electrons encounter more 
oxygen molecules when they proceed from a used point than 
otherwise. Heshows that electrons only produce ozone when 
they have a certain minimum velocity which produces a glow. 
With some practice it is possible to predict the efficiency of a 
spark by its appearance. There is an important practical 
difference between negative and positive discharges in the ozone 
generator. When air is substituted for oxygen in the generator, 
the yield of ozone by a negative discharge is reduced fivefold. 
But in the case of a positive discharge it is barely halved. As 
a practical rule, the author advises the use of positive points 
when it is desired to generate ozone from air, and to bring 
their potential close up to the spark potential. He points out 
that it is not commercially advisable to use the more expen- 
sive oxygen instead.of air. There are even cases where the 
positive brush gives a greater efficiency in air than in oxygen, 
and also a much brighter discharge. In any case, continuous 


current is more profitable than alternating current. 
(E. лавова, Annalen der Physik, No. 6, 1905.) 
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TRAMWAY MATTERS. 


A large portion of our issue this week is occupied with a 


report of the Fourth Annual Conference of the Municipal 
Tramways Association and a descriptive article on the Tram- 
ways Exhibition, both held in London at the Agricultural 
Hall. Electric tramway plant is becoming more standardised 
every year, yet there are always interesting and important 
matters to discuss and new details to introduce. 


In fact, the 


novelties at the exhibition are chiefly smaller plant and 


material, and detail-design in the larger parts of the equip- 


ment, and the Papers and discussions at the meeting did not 


deal with engineering matters, but rather with questions of 


policy. Nevertheless, the number of members who were present 
at the Conference was large. Perhaps the fact that the Con- 


ference synchronised with the Electric Tramway and Railway 


Exhibition was partly responsible for the good attendance, but 
it must also be remembered that the membership of the Asso- 
ciation is by no means small, representing as it does the 
whole of the municipal tramway undertakings of Great Britain 


and Ireland. Compared with last year, the Papers showed a 


distinct falling-off in quality as well as quantity. Mr. BAKER'S 
address was all that might be desired, and Mr. RIDER'S Paper 
was also excellent, if only for the reason that it provoked a 
lengthy discussion, but the remaining two Papers had evidently 
been written in too great a hurry, and the discussions on them 
fell lamentably short of what discussions at a semi-engineering 
association should be. This was due in some measure to lack 
of time and—-must we confess it 1—to the fine weather, which 
provoked a desire to forsake business for pleasure. 

Mr. BAKER, in his Presidential Address, followed the un- 
written law of presidents and gave a general review of the 
existing situation as far as tramway matters are concerned. He 
rejoiced in the municipalisation of the Chicago tramways and 
intimated that England would always be pleased to give advice 
to America, evidently having Mr. DALRYMPLE'S visit to the 
States in mind. His figures with regard to the costs of working 
motor omnibuses were strongly in favour of tramways, but 
figures are hardly needed at all It has become almost 
an axiom that a steel wheel running on a steel rail is the 
cheapeat and best practicable form of locomotion ; there is 
hardly any necessity to use powder and shot on the unsub- 
stantiated figures quoted in favour of motor omnibuses. Mr. 
J. B. HAMILTON, in discussing Mr. LUNTLEY's Paper, struck 
the keynote of the situation when he said that motor 'buses 
need not even be considered as competitors of electric tram- 
ways. They are admirable for certain purposes, but can never 
be expected to perform tramway work. Moreover, they must 
have a paved road on which to run, any unevenness, such as 
cobbles, being absolutely fatal. Mr. BAKER showed, however, 
that on the score of tyre maintenance alone motor omnibuses 
are at present out of the running with electric tramways on the 
question of cost. 


THE ELECTRICIAN, JULY 7, 1905. 


Perhaps the most important point of the President's address 
was that which referred to an amalgamation of the three tram- 
way associations. Last year we suggested that there was no 
necessity whatever for three separate societies to watch over 
what are, to all intents and purposes, identical interests, and 
this view was endoised in our Correspondence columns by 
several leading tramway men. Negotiations between the three 
organisations were commenced, and the amalgamation of the 
Municipal Tramways Association, the Tramways and Light 
Railways Association and the Association of Tramway and 
Light Railway Officials is now practically a fuit accompli. 

Mr. J. Н. RipER's Paper оп “ Charges for Supply from Com- 
bined Lighting and Traction Stations" was excellent, but it 
would have been greatly improved by the addition of more 
details. Notwithstanding the extremely lucid way in which the 
author set for thhis ideas, some of the members failed to 
grasp what he meant. Moreover, it is evident that many 
have not yet mastered the principles underlying the maxi- 
mum demand system, although it is upon these principles 
that any equitable differential charges must primarily be based 
even if the actual tariff evolved contains no mention of 
maximum demand. Certain speakers, who were managers of 
tramways supplied from combined stations, objected to the price 
to lighting consumers being lowered after the acquisition of 
the tramway load. The tramways must be made to bear their 
proportion of the annual capital charges, however, and of the 
establishment and stand-by charges common to both under- 
takings. So that even if they be credited with all the saving in 
running costs due to improvement in load-factor, the lighting 
consumers should nevertheless derive some advantage from the 
combination of the two undertakings. 

This question of allocation of costa is closely allied to that 
presonted to the Incorporated Municipal Electrical Association 
last week in connection with Mr. KirGovn's Paper, and it is 
interesting to note the different line adopted in the two dis- 
cussions. It is an important subject, but to the engineer there 
are questions of equal importance. Last year the construc- 
tion and maintenance of overhead equipment, and important 
details of car equipment were discussed by the Municipal 
Tramways Association, but this ycar these subjects were 
entered upon, in spite of the fact that plant and models 
were lying close at hand to serve as illustrations. Engi- 
neering matters in connection with electric tramways have 
been neglected of late at the Institution of Electrical Engi- 
neers also, and Papers on them before the Tramways and 
Light Railways Association have not attracted large audiences. 
We trust that there will be a revival in this direction before 


long. 
Á 


YARIATION OF HYSTERESIS IN A FERRARIS 
FIELD. 


Prof. Riccardo Arnò has sent us copies of five Papers recently con- 
tributed by him to the Accademia dei Lincei and the Reale Insti- 
tuto Lombardo,* which are of interest in view of the recent article 


* Sul Comportamento dei Corpi Magnetici in un Campo Ferraris 
sotto l'Induzione di Correnti Interotte ed Alternate. (R. Inst. Lomb., 
January 12, 1905.) Sulla Variazione di Isterisi nei Corpi Magnetici in 
Campo Ferraris sotto l'Azione di Correnti Interrotte ed Alternate e di 
Onde Herziane. (Acc. dei Lincei., March 5, 1905.) 

Sul Comportamento dei Corpi Magnetici in Campo Ferraris sotto 
l'Azione di Correnti Continue, (R. Inst. Lomb., March 23, 1905.) Sogli 
Effetti di Correnti Continue Interrotte ed Alternati e di Onde Hertziane 
sul Ritardo di Magnetizzazione nei Corpi in Campo Ferraris. (Асо. dei 
Lincei, April 2, 1905.) Sugli Effetti di Correnti Continue Interrotte ed 
Alternate e di Onde Hertziane sul Ritardo di Magnetizzazione nei Corpi 
Magnetici in Campo Ferraris. (Acc, dei Lincei, March, 7, 1905.) 

t The Electrician, May 5, 1905. 
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scribe the result of a study of the variation of hysteresis in a steel 
cylinder in Ferraris fields, under the action of continuous, inter- 
rupted or alternating currents and of Hertzian waves. The steel 
cylinder was suspended with its axis at right angles to the plane of 
the rotating field, and was surrounded by a coil through which the 
continuous, interrupted, alternating or oscillatory currents were 
passed. Fixed on the same suspension was a second cylinder in an 
equal but opposite rotatory field: without a coil. When no current is 
flowing through the coil of the first cylinder, the torques balance, 
but when a current is flowing through the coil, the moving system 
deflects and is turned back to zero by a torsion head. The angle is 
taken as an indication of the magnetic lag in the cylinder, and, Prof. 
Arno assumes, also of the hysteresis. 

Prof. Arnó finds that in sufficiently intense Ferraris fields, a 
diminution of the magnetic lag is always to be observed in the 
cylinder of magnetic substance; the greater intensity of the rotating 
field or the greater the intensity of the magnetic secondary field 
generated by the coil round the cylinder, the greater is the decrease of 
hysteresis. In Ferraris fielde of feeble intensity there may either 
be an increase or a diminution of the magnetic lag in the cylinder. 
The hysteresis increases so long as the intensity of the magnetic 
secondary field is less than a certain determined value, and dimi- 
nishes for every greater value. In fact, other things being equal, 
there is always a value of the intensity of the Ferraris field, at 
which the greatest increase of hysteresis may be obtained ; and also 
a value for which neither an increase nor a diminution is obtained. 
When working with Ferraris' fields of feeble intensity, the author's 
experiments showed that for a given intensity of the rotatory mag- 
netic field, and with all other conditions unchanged there is always 
& value of intensity of the secondary magnetic field, for which 
the greatest increase of hysteresis may be obtained—and another 
value of this secondary field, for which there is neither increase nor 
diminution of hysteresis in the magnetic material upon which the 
experiment is made. 

If there is an increase of hysteresis, this is notably smaller when 
the experiment is performed with continuous currents (other things 
being equal), than when the magnetic substance is subject to the 
action of interrupted or alternating currents. But if, on the other 
hand, there is a diminution of hysteresis, this is on the contrary 
notably greater, if the experiment is performed with continuous 
currents, than when the diminution is obtained by interrupted or 
alternating currents. Moreover, when the cylinder of magnetic 
substance is subjected to the action of a continuous current, and 
there is, under certain determined conditions, neither an increase 
nor a diminution of hysteresis, an increase in hysteresis is obtained 
when the experiment is performed under the same conditions, but 
with interrupted and alternating currents. The converse was also 
found to be true namely, that if, under the action of an interrupted 
or alternating current, there is neither an increase nor a diminu- 
tion of hysteresis, there will be a decrease in the hysteresis if the 
experiment is performed under the same conditions with continuous 
currents. 

It may also happen that, if there is a diminution of hysteresis 
with continuous currents round the coil, there is an increase in the 
magnetic lag when interrupted or alternating currents are substi- 
tuted for the continuous current. Other conditions being the same, 
the increase in the magnetic lag is the greater, the greater the fre- 
quency of the alternating current, and the greater is the number of 
interruptions per second of the interrupted current. Similarly the 
decrease in the magnetic lag is greater, the smaller the frequency or 
the number of interruptions per second. If the conditions are so 
adjusted that with a given frequency or number of interruptions per 
second there is neither an increase nor a diminution of hysteresis— 
an increase of the frequency results in an increase in the hysteresis, 
and a lowering of the frequency produces a decrease in the hysteresis. 
Finally, Prof. Arnó concludes, if the frequency and other conditions 
are adjusted so that there is a diminution of hysteresis, an increase 
in the frequency without alteration of the other conditions may 
result in an increase in the magnetic lag, or a decrease in the 
frequency may decrease the magnetic lag. 


— —— 
A NEW MOTOR CONTROLLER. 


The Verity-Gott two-voltage, or series-parallel, controller for 
electric motors is designed for obtaining a long range of speed by 
supplying a motor with two voltages from a three-wire system, or 
for use with series-parallel machines. It is claimed by the 
manufacturers to be particularly suitable for fine adjustment in the 
speed of boiler-feed pumps, machine tools, printing machines and 
the like, as there is no excessive sparking at the change-over point, 
and a uniform increase of speed is given throughout the long range 
of the controller. 

This controller can be made for series, shunt, or compound- 
wound motors, and the regulation in each system for any winding 
of motor may be either armature or field, or both, thus providing 
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great elasticity of design. When used on two voltages with a shunt- 
wound motor, the field may be excited from either voltage, but for 
reasons of safety preferably by the lower voltage. Fig. 1 shows a 
two-voltage type controller, provided with both armature and field 
regulation on both voltages, the change from one to the other being 
performed imperceptibly by the continuous rotation of the hand lever. 


Fig. 1.—Verity-Gorr Two-voLTAGE CONTROLLER., GENERAL VIEW. 


Fig. 2 shows the speed and current curves taken on a load varying 
from 12 to 55 amperes. The controllers are usually made with 
about sixty different speeds. А test recently made on a 80-н.р. 
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motor, we are informed, gave the following actual speeds with the 
arinatures in parallel :- - 180, 200, 230, 240, 250, 260, 270, 285, 300, 
305. At the figure 305 the controller brought the armatures into 
parallel, and the speed then registered was 308, practically the saine 


as the final speed on the series connections. The speeds then ad- 
vanced in the same regular increments until the maximum speed 
(616) was reached. During the test, Messrs. Verity inform us, 
there was no flashing at the brushes of the motor, or jumping in 
speed when changing from series to parallel and vice versa, which 
operations were repeatedly carried out. 

The two-voltage and series-parallel controllers are to all appear- 
ances practically identical apparatus. In effect the conditions are 
the same whether a motor is provided with a double-wound arma- 
ture, and supplied with a fixed pressure, at one time having its 
armature windings in series and next in parallel, or whether an 
ordinary motor is supplied first with low pressure, and then with a 
pressure of double the value. 


THE ELECTRIC TRAMWAY AND RAILWAY 
EXHIBITION. 


The Third International Electric Tramway and Railway Exhibi- 
tion, opened by the Earl of Derby, at the Agricultural Hall, London, 
on Monday, compares very favourably in extent and variety with 
the exhibition, of 1900 and 1902. Some of the largest firms of car 
builders and makers of equipment are absent, but this does not 
detract from the value of the other exhibits—in fact, it rather throws 
them into greater prominence. Immediately after the opening 
ceremony, an inaugural luncheon, under the chairmanship of Mr. 
Jas. W. Courtenay, took place, and the loyal toasts having been duly 
honoured, the Earl of Derby proposed ** The Industry of Transport." 
Among the many interesting statistics which he gave may be noted 
the fact that in 1878 the tramways of the United Kingdom consisted 
of 269 miles, and there were 1,194 cars in operation. In 1904, the 
mileage was 1,840 and the number of cars in operation 9,408, of 
which 7,132 were electric. Mr. Robert Millar and Councillor Flint 
responded. “ The Tramway Associations," which should have been 
proposed by Mr. J. Allen Baker, M.P., was proposed by Mr. Ellis, 
in the unavoidable absence of the former. Mr. Ellis said he was 
pleased to say that an amalgamation of the various tramway asso- 
ciations was almost an accomplished fact. The Hon. Arthur 
Stanley, M.P., and Mr. A. Baker (Birmingham), president of the 
Municipal Tramways Association, replied. The last toast was that 
of “ The Engineering Profession," proposed by Mr. Ald. Fred Smith 
and replied to by Sir Guilford Molesworth. An adjournment was 
then made to view the various exhibits. 

The Stirling Boiler Co., at stand No. 2, show working models 
of four-drum land-type and marine-type Stirling boilers; also a 
stationary model of the five-drum land-type boiler, fitted with a 
chain grate stoker. Photographs of several installations of Stirling 
boilers are also on view, including those now being erected for the 
London County Council at their Greenwich power station. 

The British Electric Equipment Co. (stand No. 8) exhibit all kinds 
of material for overhead equipment, cars, track construction, &c., 
the special claim being that the insulation used, known аз “ Dirigo ” 
possesses unusually high insulating properties, does not absorb 
moisture, and does not deteriorate. Some street boxes, ordered for 
the Dover tramways are on view. 

Roller bearings, of the kind fitted to an experimental train of the 
London & Brighton Railway, are shown by the Empire Roller- 

| Bearings Co. (stand No. 9). Some working 
models are on view as well as standard roller 
bearings of many sizes. The rollers are of 
steel, being kept parallel to the shaft and 
at a fixed distance from one another by a 
"enge," A novel and very simple time- 
linit device is shown by Messrs. J. G. 
Statter & Co. at stand No. 10. It consists 
of a cylindrieal plunger which is drawn up 
vertically into & solenoid when the current 
in the latter exceeds a predetermined value. 
In order, however, to prevent thia plunger 
froin responding at once to the pull, a tlat 
brass disc is fixed at its lower end, the disc 
lying flat against the bottom of the re- 
ceptacle which encloses the whole mecha- 
nisu. The bottom of the receptacle is 
covered with a layer of oil or glycerine, and the plunger cannot rise 
immediately when an overload occurs owing to“ suction“ effect, 
but it will rise ultimately, the time it takes to overcome the suction 
effect depending on the pull. The receptacle referred to can be 
screwed up and down, so that the relative position of plunger and 
solenoid may be speedily altered. "This, of course, serves to adjust 
the current strength at which the device will begin to act. Amongst 
the otherexhibits on thisstandare a three-phase 15,000- volt 3,000 kw.- 
oil-switeh with overload and reverse-current cut-out and a separate 
oil-tank for each switch, a traction-feeder panel, a traction-generator 
panel, circuit-breakers, automatic battery regulators and similar ap- 
pliances and accessories for electric station work. 
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Messrs. Babcock & Wilcox have arranged a very neat display 
of their well-known specialities on stand No. 13, and give pro- 
minence to their silent gravity bucket conveyor for coal, coke, 
ashes, ores, grain, kc. The conveyor, which is shown in motion, is 
capable of handling 20 tons of small coal per hour. It consists of a 
train of tipping buckets linked together, the whole system bein 
well balanced, so that little power is required to drive it. Any kin 
of motor may be used for working the conveyor, but in the present 
case an electric motor serves for this purpose. It actuates the 
* driver " which consists of a mechanism operating two seta of pawls 
which successively thrust the chain in the direction of its travel, 
engaging with both sides simultaneously. By this device any wear 
in the chain links is compensated, and it is claimed that a chain 
works as freely and easily after years of constant use as when newly 
started, the cost of upkeep being practically nil. Another special 
feature of this conveyor is the application of free or revolving wheels 
where the direction of the conveyor is changed, either from the 
horizontal to the vertical in the same plane, or at any angle to the 
first plane of motion. In descending from an upper run to any 
depth the maximum stress is at the point of turning to descend, and 
here the wheels carrying the chain and buckets cease to rotate as 
&oon as they touch the revolving free wheels, and when movement 
ceases friction also ceases, and, consequenily, wear on the chain, 
wheels and axles ceases also. The conveyor is practically automatic 
in its cycle of action, no handling being necessary from the point at 
which the material is delivered into the receiving hopper until it is 
“ discharged " further than moving the levers of the dumpers to fill 
up the sections on which it is desired to operate. Some models are 
on view representing the firm's water-tube boiler, mechanical chain- 
grate stoker and water-softening and purifying plant. The turbine 
tube cleaner for removing incrustation from boiler, economiser or 
other tubes is also to be seen as well as specimens of wrought-steel 
steam piping manufactured by the firm. 

Messrs. Foxcroft & Duncan (stand No. 14) show all types of 
measuring instruments and switches, also an accumulator switch- 
board in marble with heavy brass moulding and a cheaper type of 
accumulator switchboard in enamelled slate with teak moulding, 
containing three dead-beat instruments, charge and discharge 
cell switches, rheostat, auto cut-in and cut-out, three D.P. switches 
and fuses, two-way volt key, &c., complete with back connections, 
sweating sockets, &c. ‘‘Sappho” enclosed and Phenix” and 
“ 5.5.” open-type arc lamps for continuous current or alternating 
current are also shown. 

At stand No. 16 Messrs. J. E. Spagnoletti & Co. have a comprehen. 
sive exhibit of switch gear, one of the newest features being a crane- 
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control board. This, as shown, consists of an enclosed case con- 
taining four switches. Thaton the extreme left is the main double- 

ole switch, while each of the remaining three controls either the 
lifting, traversing, or longitudinal motion. The latter are fitted 
with an overload release, and may be closed from the outside while 
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the lid of the case is closed. Another feature of Messrs. Spagnoletti’s 
exhibit is the signalling system as used on the Great Northern & 
City Railway, the signal being worked or the lever locked by 
means of a treadle in the permanent way. 

Messrs. Berry, Skinner & Co. (stand No. 17) show Berry and Risch's 
patent automatic isolating device for falling trolley, telegraph or 
telephone wires. This apparatus may be seen working upon the 
Walthamstow light railways, described recently in our columns. 
Another novelty is an arc lamp raising and lowering gear, provided 
with a special automatic winch, so arranged that if the handle alips 
out of the operator's hands the lamp is automatically clutched irre- 
spective of its position during the process of raising or lowering 
from its electrical contacts. 

Messrs. Everett, Edgcumbe & Co. have a most interesting exhibi- 
tion of many kinds of instruments, testing sets and similar acces- 
sories. Their stand (No. 18) is near the main entrance. Amongst 
the exhibits is the inkless synchronised recorder. Опе or more 
of these are connected up to & master clock, which sends a current 
impulse every five seconds through the recorders. Every time this 
occurs the end of the pointer of each recorder is pressed, for a 
moment, against the recording paper, where it leaves a mark owing 
to the interposition of a typewriter tape between the pointer and the 
paper. The movement is brought about by an electromagnet and 
the paper is wound up automatically by the same movement. 
Besides, the endless tape is also slowly shifted. During the interval 
between successive impulses the pointer is perfectly free. Much 
attention is also given by visitors to the leakage indicator for mines, 
which has been designed to meet the Home Office mining regula- 
tions of 1905. A full description of this instrument appeared in our 
issue of June 16th, p. 848. 

McPhail & Simpson's Dry Steam Patents Co. (stand No. 20) 
show an element at an independently-fired superheater, provided 
with wrought-steel headers and patent hand holes and covers and 
conical plugs and box nuts, for facilitating examination, cleaning, 
expanding or renewal of tubes. Other interesting specimens of steel 
work are also on view. 

Messrs. Mountain & Gibson (stand No. 24) exhibit their M.G.” 
improved radial truck. This truck is of special construction, recently 
designed, the main feature being that the whole weight of the car 
is supported on rollers mounted on the sub-truck and working in 
separate oil baths, the underside of the intermediate frame being 
fitted with hardened steel rub plates. This truck may be used as a 
motor or & trailer truck. Another feature of this exhibit is the 
“ M.G.” No. 4 maximum traction truck. This is of the side-bearing 
bogie type of truck for electric tramcars, and carries the motor upon 
the inside. It is fitted with special maximum trac- 
tion feature, and is the same type of truck of which 
200 are in service on the London County Council 
tramway system. The truck exhibited is con- 
structed with side-fruines of solid forged steel, and 
has projections at the ends of the side-frames for 
attachment of the plough carrier forthe conduit 
system of electric supply. 

Raworth's Traction Patents (Ltd.) (stand No. 26) 
show an ordinary motor converted for regenerative 
control, a couple of suitable controllers and a 
number of diagrams, which indicate the superiority 
of the new motor in the direction of torque and 
economy over the ordinary type of motor. Those 
who still doubt will be shown a series of brake 
shoes (both of the wheel brake and of the slipper 
brake) taken trom зоте cars in Devonport. The 
slipper brake, we understand, is still retained, but 
is hardly ever used since regenerative motors have 
been adopted, and the slipper-brake shoes show 
consequently little wear after & mileage of some 
30,000 miles. Formerly, these shoes were replaced 
daily. Other examples indicate that the wear ofthe 
wheel brakes is also considerably less with regenera- 
tive motors than with ordinary inotors. Until 
recently the regenerative motors could not be regu- 
lated on the series-parallel control system owing, 
it is said, to the objectionable braking effect which 
occurred when switching the motors from the 


parallel position back to the series position. This difficulty has now 
been overcome by inserting a resistance in series with the motor 
armatures when carrying out the change. Some regenerative 


motors and series-paralle] controllers are used on the Yorkshire 
(Woollen) tramways. 

Cars, trucks, railway rolling stock and numerous constructional 
parts pertaining to tramway and railway work are well displayed 
by Messrs. Hurst, Nelson & Co. on stand No. 27. 

Stand No. 31 is occupied by the Western Electric Co., who have, 
in addition to their well-known specialities, several novelties to 
show. One is an electric fan for suspending from the ceiling, the 
draught being deflected downwards and suitably spread out by un- 
obtrusive circular metal deflectors arranged immediately underneath 
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the fan. A very elegant show piece is a large horizontal ceiling fan 
with nickel-plated vanes and a cluster of electric lights in the centre. 
A number of insulators made of a material called ** Electrose," 
claimed to possess excellent mechanical and electrical properties, are 
exhibited, the most prominent amongst these being, perhaps. a 
large insulator to withstand a test pressure of 80,000 volts. The 
other exhibits include small motors, electrically-driven pumps, auto- 
matic starters, transformers, cables, telephones and so on. Of special 
interest to the lady visitors to the exhibition are the electrically- 
driven sewing ру frs shown in operation. The transmission is 
by a friction disc and the operation is noiseless. 
supplied for 110, 220 or 500 volts. 

The Ames-Crosta Sanitary Engineering Co. (stand No. 32) and 
the Railway & General Engineering Co. (No. 33) have on view a 
tram way-rail висо and drilling apparatus built on the same 
general prineiples as that described and illustrated in The Electrician, 
Vol. LIV., p. 885, but with the various parts somewhat differently 
arranged. A number of other special appliances and materials, 
such as an electrically-driven rail shaper, anchor clips, tie bars, 
drain boxes, stoneware conduits and so on are likewise exhibited. 


Callender's Cable & Construction Co. (stand No. 34) have, as 
usual, avery attractive display of their cables, distribution appliances 
for tramways, feeder pillars and similar material. All the fittings in 
the feeder pillars are mounted on double porcelain insulation, slate 
or marble bases being avoided. Callender's standard solid system 
of laying cables is also illustrated, and is shown adapted for use 
with stud contact systems. A special feature of Messrs. Callender’s 
exhibit is a tramway pillar designed to comply with the Board of 
Trade requirements regarding tests. We propose to publish a 
description of this in our next issue. 

One of the features of Messrs. Fleming, Birkby & Goodall's 
display (stand No. 35) is the *'*oilless" bearing, which is claimed 
to be specially sui: able for high speeds and small pressures or low 
speeds and large pressures. The bushes are like ordinary bushes, 
but have radial holes drilled in them, into which small cylindrically- 
shaped pieces of a special solid lubricating composition are inserted. 
Although these bearings are somewhat more expensive than ordi- 
nary bearings, the difference is said to be more than outweighed by 
the convenience of not having to oil bearings in awkward positions. 
We understand that the bearing will last as long as an ordinary 
onc. Amongst the other things shown here we noticed a sleet 
trolley wheel, Fleming's “ Teon belt (which is claimed to be non- 
stretching and not affected by oils, water or grease), and various 
types of trolley heads. 


Some interesting devices are shown by the National Rail & 
Tramway Appliances Co. (stand No. 37). Amongst them is the 
* trolley minder and pull down." It is made in two patterns, one 
being fitted with springs for operating the meclianism, the other 
having counter weights instead. The rope from the trolley pole 
passes through a hole in the cover of the appliance and is connected 
in the inside to a drum. As long as the trolley wheel rises gradually 
nothing happens, and the rope is paid out. But as soon as the 
trolley wheel jumps the wire, the pole jerks suddenly upwards and 
a large spring is brought into action by & centrifugal device and the 
trolley rope is wound up and the trolley wheel lowered to about 
12in. or 15 in. below the trolley wire. Eighty of these **minders'"' have, 
we were told, been in use in Sheffield for more than a year. Renew- 
able brake blocks are also shown, the brake shoe consisting of two 
parts, one of which—1.c., the brake face may be readily slipped into 
the back portion which is permanently fixed to the truck. Both 
parts are then secured by a bolt. Many other interesting appliances 
are to be seen. 

Messrs. L. P. Winby & Co. (Stand No. 38) show their Winby " 
anchor rail joint and anchor chair; also lifting jacks, arc lamps, 
tool steel and various other specialities. The ‘continuous rail 
joint“ for all sections of rail is exhibited at stand No. 38a, the stand 
of the Continuous Rail Joint Co. of Great Britain. 

Messrs. Brecknell, Munro & Rogers (stand No. 39) have on view 
a large assortment of tramway material, including trolley stan. 
dards, Tierney and Malone's patent track point (shown in opera- 
tion), Ward's patent trolley reverser ” (for automatically turning 
the trolley boom at the end of a journey by means of a special form 
of triangular wire construction causing the trolley | pole to reach 
out to its full extent and to be afterwards drawn to its trailing 
position as the car moves out from the terminus on its return 
journey), folding steps, rail cleaners, sand boxes, &c. 

A vehicle for raising and carrying heavy drums loaded with cable 
is to be seen on the stand of Messrs. W. E. Jones & Son (No. 40). 
The makers claim that by using this vehicle, called the ** Sedwell ” 
carrier, a great amount of time and labour are saved, as one or two 
men can raise a drum loaded with cable having an approximate 
weight of 2 tons, in three minutes. The drum also does not require 
to be unloaded for unreeling. 

Àn excellent display of measuring and recording instruments is 
made by Messrs. Kelvin & James White at their stand (No. 41). 
Lord Kolvin's ampere gauges, carrying the whole current to be 
measured, are suitable for direct or alternating current. When the 


The motors are 


voltage on the instrument does not exceed 1,000 volts, or when used 
with a series transformer on H.T. alternating circuits, the instru. 
ments are fitted in a metal case. Otherwise a case of insulating 
material is provided. Four examples of Lord Kelvin's multicellular 
electrostatic voltmeters are on view, they being made for any voltage 
from 20 to 180,000 volts. 

Of considerable interest are the samples of insulating compounds 
and varnishes shown on stand No. 42 by the Standard Varnish Works. 
A novelty recently brought out by the firm is an impregnating in- 
sulating compound. The coil to be insulated is placed in a vacuum 
of at least 720 mm. (28] in.) and then the compound, in a liquid state, 
is run in. It soaks right into the coil and fills up all air spaces, as 
may be seen from the section through a coil thus treated. A num- 
ber of compounds are made having dropping points" (the tem- 
perature at which the compound begins to melt away in drops) up 
to 150? C. One of the compounds is oil-proof, and intended for 
transformer work. 

Messrs. Nalder Bros. & Thoinpson (stand No. 43) have on view & 
new form of wattmeter invented and patented by Dr. C. V. Drysdale, 
and presenting many points cf novelty. ‘I'he working parts are 


NALDER BROS. AND THompson’s New WATTIE TI R. 


shown in the illustration. The instrument consists essentially of 
four fixed current coils woun1 on soft iron cores, these cores being 
arranged to give a very intense field with & very sinall air gap. 
Between the poles of the magnets are two flat coils wound with fine 
wire which constitute the pressure coils ; these are wound in oppo- 


NALDER BROS. AND THOMPSON’S OHMMETER AND GENERATOR, 


site directions, and as each is arranged to have an equal number of 
turns, the self-induction of the pressure circuit is practically nil, 
consequently the correction which would have to be applied due to 
this factor is eliminated. Of these two pressure coils, the thickness of 
which is only a minute fraction, one is fixed and the other allowed to 
move vertically in the field produced by the current coils. This 
vertical motion is transformed into a rotary one by means of a fine 
wire attached to the coil, which passes over an arbor to which the 
pointer is attached. To the pointer axis is fixed an improved form 
of air-damping device, which makes the instrument dead-beat. The 
advantages of this instrument are many. First, owing to the 
extremely small space taken by the pressure coils the magnetic 
air gap is very short in lenyth, consequently a very strong field is 
produced, which gives large force in the instrument, and at the 
same time renders the instrument unaffected by external fields. 
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Secondly, the coefficient of the self. induction of the pressure 
circuit being negligible the errors at low power - factors are very 
small; in fact, care ful testing on this form of instrument shows 
that it can be guaranteed to within 1 per cent. with power factors as 
low as ,';th. These results, we believe, are equal to any that have 
been attained so far in alternating-current wattmeters. The instru- 
ment is mounted in an iron case and is provided with two adjust- 
able screws, one for clamping the moving coil when the instrument 
is in transit and the other for setting the zero. Another device exhi- 
bited by the same firm is a new electrostatic ohmmeter. The gene- 
rator, which is contained in the same box as the ohmmeter, has 
one of its terminals attached directly to one quadrant, A, of the 
electrostatic ohmmeter, апа the same terminal attached through 
resistance R to the other quadrant B of the ohmmeter. The other 
terminal of the generator is attached to the vane V. The quadrant B 
is attached to the line to be tested, and the vane V is attached to 
earth. When the insulation resistance between the earth and line 
is infinite there is no current flowing through the resistance R, and the 
vane V takes up the position shown in the diagram. When a current 
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flows from E to L there is a drop of potential due to the current flow- 
ing through R, the quadrants A and B are then at different potentials, 
and the vane V takes up a new position, which is determined by the 
difference of potential and the shape of the vane. The vane V is 
shaped approximately, as shown, so as to be in stable equilibrium 
at all parts of the scale. 

Meldrum Bros. show their furnaces, regenerative refuse destruc- 
tors, mechanical stokers, &c., on stand No. 44. We learn that over 
18,000 “ Meldrum " furnaces are in use. Those exhibited com. 
prise Meldrum's " standard furnace equipped with all the latest 
improvements, including the automatic secondary air supply con- 
troller for smoke prevention. | 

Stand No. 45 is occupied by the Electric Tramway Equipment 
Co., who have a fine display of all kinds of overhead line material, 
of gear wheels, pinions, and of feeder panels, &c. | 

A representative collection of cars, trucks, motor equipments, &c., 
has been brought together on stand No. 47 by the Brush Electrical 
Engineering Co. Amongst the novelties we may mention Leech's 
sanding gear, which is positive in action and weather proof, and a 
leakage indicator for tramcars, This device is designed to indicate 
the fact that the trolley base has become dangerously alive. In the 
event of this taking place the indicator exhibits a semaphore with 
the words trolley base alive thereon. It also closes an electric 
bell circuit which gives a warning to both the driver and conductor. 
The bell may be stopped from ringing by moving the bell switch to 
the “off” position, but the semaphore cannot be re-set whilst the 
trolley base is alive. When the semaphore is re-set the bell switch 
is automatically moved into the on position; the current сонша 
to earth when the trolley base is alive is kept within a predetermine 
limit by the rheostat. The indicator can be arranged to indicate at 
any predetermine d difference of potential. | 

Messrs. Bruce Peebles & Со.'в (stand No. 48) exhibit includes an 
80-H.P. six-pole single-phase motor made under the Peebles-Arnold La 
Cour patents. There are five sets of brushes, andthe carcase hasa num- 
ber of large cooling ribs. Of much interest to railway men is the con- 
tinuous-current three-phase traction equipment shown. This consists 
of a truck fitted with two 135 н.р, motors specially designed for the 
requirementsof the Canadian South-Western Traction Co., of London, 
Onta io. This company operates an inter- urban line some 30 miles 
in length, which has been equipped by Bruce Peebles & Co. on 
the three-phase system at 1,100 volts. In order, however, that the 
cars may be able to run into the city of London, which has an 
existing 500-volt service, it was necessary that the motors should 
be fed with continuous current, and they have been designed accord- 
ingly. The motors have a distributed winding similar to that of 
an ordinary three-phase induction motor, and an armature with 
both commutator and slip rings, wound similarly to a series-wound 
continuous-current armature on the two-circuit principle. When 
running on continuous current, the motors are controlled in the 


same way as a pair of standard 500-volt traction motors. When 
running on three-phase current, however, the brushes are lifted off 
the commutator from the driver's stand, and the motors are started 
in cascade, and afterwards cut into parallel, giving the same char- 
acter of acceleration as with two continuous-current motors in series- 
parallel. We hope to publish shortly a full description of the Peebles- 
Arnold-La Cour single-phase motor briefly referred to above, and 
of the new rotary converter manufactured by the firm under the 
Arnold-La Cour patent. 

The Kingsland mechanical surface-contact system of electric trac- 
tion is shown in actual operation on a large platform (stand No. 50). 

Gas producers of all kinds (including a complete suction gas- 
plant) are shown by Mason’s Gas Power Co. at stand 52. 

Elliott Bros.’ exhibition (stand No. 56) is well arranged, and of 
the exhibits themselves little need be said beyond that they include 
all kinds of indicating and recording instruments, testing seta, &c., 
for use in or out of electricity stations. 


Hadfield’s Steel Foundry Co. (stand No. 61) has many interest- 
ing and instructive things to show in the way of track material, car 
wheels, &c. Parr's automatic electrical point controller, attached 
to a pair of connected movable points, is 1 in operation. There 
is & special contact-piece, about 14 ft. long, attached to the overhead 
wire some distance in front of a point. hen the controller is on 
the first or any other notch, current is enabled to flow into this 
contact-piece and then to the point-controlling mechanism on the 

und. Thus the point is set for one direction. If the driver 
esires to turn the other way he coasts through the point. No cur- 
rent now flows into the contact piece and the point controller, and 
the point remains set for the other direction. The lamp current 
of the car cannot actuate the point controller, while only the first 
notch of the ordinary car controller is amply sufficient to work it. 
The controller is unaffected in its action by a variation of 150 volts 
in 550 volts, but by an extremely simple and ingenious addition it 
can be made to work equally well at all pressures between 800 and 
600 volts —an important advantage. Damp has no injurious effect 
on the controller. 

In the interesting display of the British Johns-Manville Co. 
(stand No. 64) are to be seen enclosed fuses (including a fuse for 
10,000 volts and 100 amperes) of a special type, which open the 
circuit with no visible flash or аге; insulators of all kinds, asbestos 
кс» of many descriptions, resistance tubes and so on are also 

own. 

Messrs. W. T. Henley's Telegraph Works Co. (stand No. 66) have 
a very interesting display which is well worth visiting by those 
interested in cables, insulating compounds and tapes, jointing 
materials, troughing, joint boxes, feeder pillars, submarines cables,&c. 
Many useful improvements have been applied to the firm's en- 
closed fuse box. The lid of the latter, for instance, can be opened 
to the left or to the right, according to which of the two pins is 
pulled out. Then the fuse base has an opening left in it through 
which the fuse can be inspected without opening the fuse box. 

Messrs. Robert W. Blackwell & Co. (stand No. 68) exhibit a stan- 
dard collapsible tower waggon, driven by a 22 н.р. petrol motor, a 
full line of Etna insulators, trolleys, gears and pinions, electrically 
driven air-compressors and air brake equipments, I. T. E. circuit 
breakers (some with triple break) and similar accessories. 

Chilled castings, the speciality of Messrs. Miller & Co., are shown 
at stand No. 69, and a 150-ton hydraulic wheel press is exhibited on 
the same stand. 

Messrs. Doulton & Co. show many varieties of their well-known 
stoneware multiple conduits, single ducts, insulators and so forth at 
stand No. 71. The Doulton multiple conduit is made with two, 
three, four or six rectangular ducts in one block, and the standard 
sizes of ducts аге 4 in. by 4 in., 8 іп. by 8 in., 23 in. by 23 in., 2} in. 
by 2} in., 2 in. by 2 in. and 14 in. by 14 in. The external rectangular 
section of the blocks and the absence of projecting sockets make 
them particularly suitable for building in concrete, the blocks being 
built up to the number required. Doulton single ducts are circular 
inside and octagonal outside. Conduits with any required number of 
ways can be constructed by grouping them together, the whole being 
encased in concrete. The exhibit includes single circular pipes, 8 in. 
and 4 in. diameter, with the Stanford joint. These pipes form an 
inexpensive type of conduit, specially suitable for laying under foot- 
peus without concrete. Doulton troughs for solid-system cable. 
aying are made in rectangular and U-shape sections, and are pro- 
vided with socket joints. The standard sizes range from 13 in. by 
14 in. to 4 in. by 4 in. for single cables, and numerous sections are 
made to take two or more cables. The bridge insulators are efficient 
insulators, unsusceptible to deterioration, and incapable of exerting 
any action on the covering of the cables. Several patented types of 
insulated rail supports are shown. They include specimens of the 
rail insulators supplied for the Metropolitan District Railway and 
connections, &c., &c. 

Messrs. G. C. Milnes, Voss & Co. (Stand No. 73) exhibit a trailer 
car, one of six cars ordered by the Durban Corporation. It is 
mounted upon a new type radial truck with 8 ft. 6 in. wheel base 
and 82in. steel-tyred wheels, the truck being manufactured by 
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Messrs, Mountain &jGibson, of Bury. The following аге the prin- 
cipal dimensions and features of this car: Length of body, 22 ft. ; 
extreme length over collision fenders, 29 ft.; width over body, 8 ft.; 
gauge, 4ft. 8} in.; wheel base, 6 ft. 6in ; number of passengers, 32. 
The other exhibits include destination indicators, trolley heads and 
gears and pinions. 

At stand No. 78 the British Griffin Chilled Iron and Steel Co. 
show heavy and light railway and tramway wheels and axles for all 
purposes. 

The exhibits of Messrs. I. Frankenburg & Sons (Ltd.) (stand 
No. 79) comprise wires and cables for electric lighting, power trans- 
mission, telephone and telegraphic purposes and all kinds of rubber 
goods used in connection with tramway work. 

The Sturtevant Engineering Co. (stand No. 81) exhibit a fine 
array of motor-controlling apparatus, fans and blowers, ‘‘ Crosby " 
steam gauges and valves and so forth. Electrical engineers will be 
interested in this firm's heavy motor starter of the Cutler-Hammer " 
type. It consists of a number of heavy switches arranged side by 
side, and every time one switch is closed resistance is cut out. An 
interlocking device prevents the switches being closed out of order, 
so that it is impossible for a careless operator to cut out too much 
resistance at a time. 

Stand No. 85 is occupied by the Cambridge Scientific Instrument 
Co., who show their instruments to advantage. Amongst the many 
‘interesting things are a recording voltmeter, a recording ammeter 
and a recording pyrometer. All these are shown working. A 
Duddell oscillograph is made to trace the wave forms of an alter- 
nating current and P.D. from time to time. A series of platinum 
thermometers (for measuring temperatures up to 1,400? C.) likewise 
attract attention by means of the excellent workmanship and their 
compact and neat appearance. Those interested in scientific research 
will find other exhibits to interest them, while Ayrton-Mather 
D'Arsonval galvanometers, Broca astatic galvanometers, & five.dial 
Wheststone bridge and similar instruments and accessories are also 
shown. 


The Mica Insulator Co. (stand No. 86) have a display which will 
not fail to attract the attention of designers of dynamos, &c. Mica 
and micanite are shown in the form of plates, rin 
Press-spahn, leatheroid and horn fibre goods, in all thicknesses, are 
on view. The M.I.C. compound is a black enamel, made in four 
grades to suit all requirements. It is composed chiefly of linseed 
oil, Cuban asphaltuin and Para rubber. 


Messrs. Ed. Bennis & Co. (stand No. 88) have erected a number 
of their well-known stokers and furnaces applied to Lancashire and 
water-tube boilers. Motive power is derived from a small electric 
motor and as the installation may be inspected from all sides it is 
easy to understand all details of working. The coal is supplied to 
the fire intermittently in very small quantities, each time on to a 
different part of the fire, the amount of feed being controlled by a 
simple adjustable cam on the right-hand side of each stoker. The 
self-cleaning furnace shown is of ће “ Bennis patent compressed 
air type, which enables the supply of air to be adjusted with exacti- 
tude to the evaporative requirements of the boiler. The furnace is 
entirely self-cleaning, and is so arranged that the wearing parts are 

ractically everlasting. The Bennis stokers and furnaces have 
been adopted by the British Admiralty for their power stations, and 
by many of the leading electricity and tramway stations in the 
United Kingdom. They hold, it is claimed, the record for the lowest 
coal costs, and are the only machines that enable the boilers to mect 
the peak of the load. Messrs. Bennis & Co. also exhibit the 
“ Bennis" system of overhead coal storage, ће “ Bennis system 
of elevating and conveying plant, the ‘ Darling " calorimeter, &c. 

The exhibit of the Societé Francaise des Accumulateurs Ziegen- 
berg (stand No. 89) attracts much attention, for it includes an electric 
racing car which is able, so it is said, to run at 90 miles an hour on 
the level. With accumulators it weighs about 2,7001b.; without 
them 1, 100 lb. It is equipped with two 40-1.r. hub 1uotors of the 
Lohner-Posche type, working directly on the frort wheels. We learn 
that it will run for 7 hours at a speed of 30 miles an hour on one 
charge. The accuinulator is an improved form of lead-zine battery, 
the zine being replaced by an alloy of this metal. The plates are 
elastically suspended from the top. It is said that the battery will 
stand at least 400 discharges. 


A well got-up display is that of Messrs. Dorman & Smith (stand 
No. 92). It comprises all kinds of circuit-breakers of Ше “ grip- 
contact" type, fuses, main switches and so on. These improved 
breakers, now being used largely in power stations, are made in а 
range of sizes to control currents up to 3,000 amperes at 600 volts. 
When the switch is closed the contact faces are gripped together 
firmly. On releasing the trigger the lever grip is released and the 
switch is opened by the powerful spring plunger, the pressure of 
which was previously exerted to keep the contact faces gripped 
together. The advantages of this method of construction are: 
(a) The contact faccs are kept clean by friction when opening and 
closing the switch. (^) The gripping device ensures cool working 
when the switch is closed. (r) The releasing of the “grip” when 
the trigger is operated ensures the switch opening with cer- 
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tainty under all circumstances. This series of circuit-breakers is 
arranged with a secondary switch which is closed after the primary 
switch; the latter is then independent of the operator's hand and is 
free to open immediately. The advantage of using the Dorman & 
Smith secondary switch is that the primary switch may be used to 
close a relay circuit for the reverse current, or no voltage control 
before the main circuit is made. The circuit-breaker has been 
standardised for all methods of control, so that it can always be 
operated at overload, if necessary, bv hand. 

The Lorain Steel Co. (stand No. 93) show all kinds of special work 
for tramways and also full-scale drawings and photographs of their 
well-known surface-contact system, as employed in Wolverhampton. 

Messrs. Bayliss, Jones & Bayliss (stand No. 94) have tie-bars, 
permanent-way fastenings, cast-iron chilled paving blocks, fencing, 
gates and similar material on view. 

Messrs. Cowans (Ltd.) and the Key Engineering Co. (stand No. 102) 
show a new type of electric motor starter. In this starter a double 
pole, or, in the case of three-phase work, a three-pole, oil break 
switch is automatically controlled by the no-load and overload re- 
leases, as well as by the main handle for cutting out resistance in 
series with the armature or rotor. The resistance is made up of 
high thermal-capacity box units, any one of which can be quickly 
replaced by a spare. The chief feature of this starter is its 
mechanical strength combined with absence of any complica- 
tion, while it fills all requirements of this class of apparatus. 
The first movement of the hand wheel closes automatically the D.P. 
enclosed oil-break switch, mounted on the side of the starter, and 


at the saine moment excites the field of the motor. The resistance 
in series with the armature is then cut out step by step. If the 
operator removes his hands from the controlling wheel the D.P. 
switch immediately opens, and the hand whecl must be rotated to 
the first stop before the D.P. switch will close again. In this way 
the risk of burning out the resistance is obviated. If, in starting 
up, the operator cuts out the resistance too rapidly, the D.P. circuit- 
breaker will cut off the supply, and the starting operation must be 
begun again. If the pressure falls below 50 per cent. of the normal 
the D.P. circuit-breaker automatically disconnects the supply. The 
arrangement of this starter thus provides that while the resistance 
in series with the armature can be cut out step by step it cannot be 
catin. It is well known that it is in the cutting in of the resistance 
that destructive sparking occurs at the contacts. Messrs. Cowan 
exhibit maximum circuit-breakers of the magnetic blow-out type and 
the Andrews alternating-current discriminating release gear. 

The Key Engineering Co., exhibits two specialities —viz., fibre 
conduit for underground tramway and lighting cables, and the Car- 
bone are lamp. Both these exhibits have been described recently in 
our columns. 2 

Lancashire Dynamo & Motor Co. (stand No. 105) exhibit a“ Lan- 
cashire " automatic reversible booster of the traction type. It has 
an output of 800 amperes for one hour, or 400 amperes for five 
minutes, the motor being wound for 500,550 volts. The booster 
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field magnets are laminated throughout, in order to give the quick 
reversal necessary when working on a traction load. The Lan- 
cashire booster is made under the Turnbull and McLeod patents, 
and is specially designed for working with a battery on very rapidly 
fluctuating loads. The various field coils are so wound as to make 
up automatically for all variations in the battery voltage, and to 
ma'ntain the dynamo current practically constant. A special series 
coil prevents any danger of the battery discharging back on to the 
generators, and stops hunting. 

At stand No. 106, the Triumph Stoker (Ltd.) show a mechanical 
stoker of the sprinkler type, in which the hopper is provided with an 
automatic feed which deposits the coal in definite quantities in front 
of the thrower. The thrower distributes the coal evenly in small quan- 
tities at intervals of a few seconds over the surface of the fire, each 
deposit being on a different spot to the preceding one. Instantaneous 
incandescence is thus secured, the results being increased efficiency of 
boilers, economy in coal and absence of black smoke, sinuts and grit. 


(To be concluded.) 


CORRESPONDENCE. 


— S 


TRAIN-LIGHTING DYNAMOS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: Referring to your recent article (The Electrician, 
June 9th, p. 297) on the Rosenberg dynamo and to Mr. R. N. 
Lucas’s letter of the 10th inst, provided that train lighting 
systems continue to depend on constant current working ie., 
absolutely upon the batteries—for their regulation, Dr. Rosen- 
bergs system not less than any other, as Mr. Lucas says, 
requires some method of regulation if the lights are to be kept 
constant in spite of battery voltage fluctuations. I believe 
Nernst resistances are used with Dr. Rosenberg's machine. 
A double battery, as in Stone’s system, of course, gets over the 
difficulty, but the voltage regulators used up to now with 
single battery systems appear to be very tricky articles indeed, 
and while they are not essential to the regulating systems, they 
certainly are essential to the obtaining of decent results. The 
alternative is to abandon constant-current working and adopt 
a regulating system which can do without the battery, in which 
case the latter will no longer be forced at one time to swallow 
current whether it wants it or not, and at another to do without 
it when it does want it, and will be used only for its proper 
function of supplying current during stoppages. This would 
certainly reduce its first and maintenance costs. 

Regarding the Rosenberg machine, undoubtedly very large 
short-circuit currents pass at speeds below working speeds, 
since the effect of coils “ff” is enormously increased when 
there is no effect from the main current counterbalancing it. 
This appears to be the principal point of objection to the 
machine, but in ordinary train working these currents are 
never likely to be of long duration, and this is not, in my 
opinion, the explanation of the machine being much larger 
than usual. 

The excitation from the short-circuit current, of course, 
corresponds to the field-coil excitation of an ordinary machine, 
and the air-gap length and induction cannot so far vary from 
ordinary practice for machines of the output that the ampere- 
turns necessary will be very different. 

It will readily be seen, however, that each exciting ampere- 
turn on the armature is only half as effective as if it were on 
ordinary pole-pieces, and, according to your article, the total 
armature ampere-turns are 100/40 of the excitation ampere- 
turns. The armature ampere-turns per pole must, therefore, 
be five times the normal turns required for air-gap excitation, 
which is about three to five times the normalarmature-turnsused 
for small machines in standard practice. Also, the ampere-turns 
of the coils ** / will, being together 10 per cent. greater than 
the main armature ampere-turns per pole, be from two to three 
times greater than the ampere-turns of normal field coils. 
Being wound, howover, round a very small section of iron they 
will, probably, be little heavier. "This appears to explain the 
lurge size of the Rosenberg dynamo, the armature diameter of 
which must be very large.— Yours, &, J. DALZIEL. 


Derby, June 27. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In your issue of June 16 Mr. R. N. Lucas makes some 
remarks referring to the abstract of my Paper on a new 
dynamo. I shall not answer his remarks as far as they regard 
his own system, as in my original Paper, read before the 
Elektrotechnischer Verein, no mention was made of the Leitner- 
Lucas system. But I think it necessary to correct some of 
Mr. Lucas' statements in regard to my dynamo. I do not 
know in what manner Mr. Lucas has obtained his experi- 
mental knowledge of the Rosenberg dynamo ; but if it was 
in such a way that he provided an ordinary dynamo with 
a second set of brushes and cross-connected the normal 
brushes, then I can fully understand the ** enormous energy 
consumption " found by him when he tried to run this 
dynamo at a low spced and with a small main current, and 


Ampe. 


Fic. 1. 


also why he thinks the dynamo must be of "great size," in 
order to avoid dangerous overheating. If such a dynamo 
works in parallel with a battery the auxiliary current increases 
when the speed decreases, and the only question is as to where 
the hyperbolic line, showing the variation of the short-circuit 
current with the speed, begins (see Fig. 1). If it begins at A 
(the horizontal line CC indicating the normal main current), 
the armature will be overloaded and overheated when rotating 
at the low speed n,. If, on the other hand, the curve com- 
mences at B, overlosiling will occur neither at the speed u. where 
the dynamo hegins to work, nor at any lower or higher speed. 
In this latter case tho auxiliary current at the speed n, is only 
aD when the dynamo is separately excited and will be nearly 
zero when thedynamois:elf-exciting. Whether the large current 
aA or the small current aD will flow through a given armature 
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at a certain speed », depends mainly on the section of pole- 
pieces and yoke. In an ordinary dynamo, adapted only to 
demonstrate the principle of my dynamo, the primary field is 
so strong that nothing prevents the auxiliary current from 
attaining a very large value. In an actual Rosenberg dynamo, 
however, the cross-section of the poles and the yoke is so small 
that the auxiliary current is kept within the desired limits with 
absolute certainty. This not only prevents overheating at any 
speed, but also effects a saving in weight, space and cost. As 
a fact, the new dynamo weighs less than other train-lightin 

dynamos. Mr. R. N. Lucas may have been misled by the large 
size of the machines used on the German trains, but it must be 
pointed out that the dynamo illustrated in Fig. 9 of your abstract 
(p. 298) is to light a whole express train of the Prussian Railway, 


| each car being lavishly equipped with 51 lamps, having an 
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STANDARD LAMPS. 
ТО THK EDITOR OF THE VLECIÓAICIAN, 


Min: f reul with interest Mr. Perey Good's letter in your 


lat, хане on standard amps I am rather surprised that Mr. 
Geol whould have found screw sockets unreliable. IJ have been 
инш standard lamps with kcrew sockets for two or three years 
mnt, Ди I always measure both the current taken by the 
Ám m n» well un the volts across the terminals of the lamp- 
holder by menm of the potentiometer, 1 am at once able to 
detect the presence of à biu] contact, Ihave never yet found 
auch to occur with serew holders, although with bayonet holders 
hid contacts are not at all uncommon. 

Mr. Good recommends that a lamp with a flat filament should 
be carefully selected. from ordinary stock commercial lamps, 
and he considers that a large bulb is of little importance. I 
ngreo with him ns regards the large bulb. As regards taking 
Hat Hament lamps from stock, the difficulty is that there is no 
firm now manufacturing high voltaze lamps with flat filaments, 
except for &peeially manufactured standard lamps. 

Vven with spocially manufactured lamps careful selection is 
neceury, and about one third of the lamps I have received 
from the manufacturers have been rejected after ageing. The 
method of ageing is of great importance. It is not suflicient to 
„imply ago for any given number of hours, but the ageing 
коша he stopped at that point at which the rate of change 
of candle power is à minimum. A standard lamp selected and 
nged on these linos сап bo relied upon to change by not more 
than | a oent, with 100 hours’ nso. If used every morning 
to chock à working standard, this means a life of three years 
for the reference standard before it requires to be reverified.— 
Yours, e., I. N CHILOr W. Мир, 

Wontmiuster, duly 1. 

WAPEMETER CORRECTING FACTORS, 
ro THE КОТОК OF THE ELECTRICIAN, 

Nit: lu your issue of Juno goth, Dr. C. V. Drysdale gives 
somo very Interesting figures relating to wattmeter errors, and 
the further figures which he promises us will be awaited with 
great: interest by all who aro concerned with alternating-cur- 
rent meunrements, as thoro ean be no doubt that it is a field 
m which further experiments аго badly wanted. The figures. 
however, which Dr. Drysdale actually gives, should go far to 
dispel the ddistrust sh undoubtedly still exista in the minds 
of many engineers as to the reliability of the indicating watt- 
motor. 

My, HI. W. Wilson, in the same issue, again raises the ques- 
tion of mutual induction“ between series and sluint coils; a 
little eonsideration; however, will, 1 think, shew that the 
metal orten from auch a cause is, in reality, extremely small. 
Tho EM VE induced in the volt coil by the main current mav 
very well; in the case of à watt hour deter, amount to 23 volts, 
an e saves but it must. bo remembered that. this voltage is in 
quadiatiie with the ux produeme it and, negleeting any lag 
ioe Co tho ай induction ot the velt aremt, the resultinz current 
will also he d den ent at phase wath the flux, so that the 
asque producat, and wath at the error. wall be ml. 

he еме ot an ertet dae te thas cause сап be at once 
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STEAM TUREINE CONSUMPTIONS. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sin: In your issue of the 23rd inst. you give data of our 
Frankiort turtine which do not agree with that pulishel 
by Mr. singer. For your informaticn we beg to say that the 
fizures were: Steam pressure, 151 Ib.: superheat, REES 
vacuum, 9 per cent.; steam consumption, 14-7 lb. per kilo- 
watt-hour. Under the conditions you give, the consumption 
would have been well under 141b. It may be of interest to 
note that if, in addition to these, the vacuum were 28 in, 
the steam consumption would further be reduced to 131b.— 
Yours, &c., Brows, Boveri & Co. 
Baden, June 28. 
The figures in our Editorial Note to which the above letter 
refers were taken from the Flektrotechnischy Aritchriſt which 
ublished in its issue of August 25, 1904, p. 74, a Paper read 
by Herr Singer before the Elektrotechnische Gesellschaft of 
Frankfort-on-Main, on May 4, 1904. Herr Singer is reported 
to have stated that tests were also carried out with the Brown: 
Boveri turbo-generator at the Frankfort electricity works at a 
steam pressure of 14 atmospheres, the steam being superheated 
to 300°C. Ata load of 3,000 kw. the steam consumption was 
found to come to 6:5 kg. per kilowatt-hour, excluding excita- 
tion losses and the power required to operate the condensers.— 


Ер. H.] 


PARLIAMENTARY INTELLIGENCE. 


NORTH-EAST LONDON BAILWAY. 


As briefly mentioned in our last issue the consideration of this bill was 
commenced by a Committee of the House of Commons on Thursday last 
week. The Committee is: Mr. Gair Ashton (chairman), Col. Blundell, 
Mr, Cheetham and Mr. Renwick. Counsel for the bill are Mr. Balfour 
Browne, K.C., Mr, Seymour Bushe, K.C., Mr. Page, K.C., and Mr. Lynden 
Macassey. Mp 

Mr. BALFOUR BROWNE, K. C., in opening the bill, described its objects, 
which are very similar to those of the scheme introduced a few years че 
It is proposed to commence the construction of a tube railway from the 
existing Monument Station of the District Railway Co. The line would pro- 
ceed for 2 mile in the City to Shoreditch and Hackney, whence it would 

roceed as a surface line to Waltham, a total distance of about 15 miles. 

n the City, the stations would be at Gracechurch-street, Bishopgate- 
street and Liverpool-street, and intercommunication would be afforded 
with the Metropolitan Railway, the Great Eastern Railway and ie 
Central London Railway, should the extension of the latter to Liverpool- 
street be granted. There would, however, be no physical connection with 
any other railway. The length of line from Hackney, where the ient 
railway started, was 103 miles. The ordinary construction for the tu 
part of the system would be adopted, and multiple-unit trains one be 
employed. The total estimated cost of the works and land, but exclu wg 
rolling stock, generating stations, lifts, legal expenses, &c., was £2,002, ы б 
The average cost per mile of the whole railway was £215,407. 11е 
capital of the company was £3,000,000 and £1,000,000 in poron nE 
powers. The following was the complete list of stations upon the ie 
way: Monument, Threadneedle-street, Liverpool-street, Hackney rea, 
Cambridge-road, Victoria Park, Hackney (where the tube ends. E 
Brewster-road, Lea Bridge-road, Walthamstow, Forest-road, Higham i 
Chingford Hill, Chingford Green, Royal Oak, High Beach, and Walt d 
Abbey. After dealing with the populations to be served, counsel referre 
to the petitions against the bill, the chief of which were those ol the Pa 
Eastern Railway Co. and London County Council, the Metropolitan Paii- 
way Co., the Leyton Urban District Council, the Hammersmith, Сау. x 
North-East London Railway Co., and several owners. The рош 
Мг. Н. J. Buxton chairman). Hon, Reginald Parker, E. W. Stans! ie 
(director of the Lancashire & Yorkshire Railway Co.). Col. Sigur 42 
R. F Collinge. of Neweastle-on-Tyne. . E бе 

On Friday, Sir DOUGLAS FOX, senior partner in the "rm ae 
Douglas Fox & Partners, engineers to the scheme, went int the ск 
the railway and its objeets vi, the provision of cheap railway ats 
dation to a part of London largely inhabited by the working eiasses- n 
Was a d strict at present only served by the Great. 1. astern Buc pu 
With an inadequate service. The majority of the local anthorttes ine gir 
had passed rezoiutions in favour of the bul. The total cest о: serio a= 
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which had carried out a large portion of the tube railway work in London, 
was prepared to construct this line upon the estimates which he had pre- 
pared. The cost of the generating station would be covered by the dif. 
ference between the total cost for land and worke—viz., £2,546,000—and 
the total capital of £4,000,000. It was proposed to run a two minutes’ 
service between the Monument and Walthamstow, and a 15 minutes’ ser- 
vice on the remaining portion. 

In cross-examination by Mr. MOON, K.C., for the Hammersmith, City 
& North-East London Railway Co., Witness failed to see any reason for 
holding over this bill pending the report of the Royal Commission on 
London Traffic, with a view of the possibility of a recommendation in that 
report in favour of a through route from the west to the east of London. 

Under further cross-examination: His opinion was that the service of 
the Great Eastern Railway Co. was an inadequate one, although tbat 
company had done all that it was capable of doing. The trattic along 
the route of the line was increasing at such a rapid rate that further rail- 
way accommodation was necessary. 

Mr. D. J. MORGAN, M.P. for Walthamstow, gave evidence in favour of 
the railway. 

On Monday Sir THOMAS TRUBRIDGE, stockbroker, of the firm of 
Messrs. Linton, Clark & Co., said he had investigated the scheme, and he 
had come to the conclusion that it would be a useful and successful rail- 
way, and that it would be financially successful. He did not think there 
would be any difficulty in raising the capital, and he himself would put 
£50,000 into the venture. 

Mr. RICHARD B. MARTIN, Chairman of Martin's Bank, &c., gave 
similar evidence, but declined to give a guarantee on any of the capital. 

Mr. A. R. GRENFELL, a stockbroker, expressed the opinion that the 
scheme was a good one, and one that could recommended with safety 
to his cliente. He thought the money could be raised at 74 per cent. 

Mr. JOHN PRICE, of the firm of Messrs. Price & Reeves, who had 
carried out a large amount of tube railway construction in London, gaid 
that his firm, together with another similar firm (Messrs. Walter Scott 
& Middleton) was prepared to undertake the construction of the railway 
upon the terms of the estimates of Sir Douglas Fox, taking one-third of 
the contract price in shares at par. He had subscribed a portion of the 
preliminary expenses. 

Mr. MIDDLETON, of Messrs. Walter Scott & Middleton, also gave 
similar evidence in favour of the bill. 

Mr. J. B. BRAITHWAITE, of Messrs. Foster & Braithwaite, stock- 
brokers, and vice-chairman of the City of London Electric Lighting Co., 
confirmed the previous evidence of the financiers that the capital would 
be subscribed. He was convinced that the traftic along the suggested 
route was such that the likely return would be 5 per cent. He was 
acquainted with the district and was of opinion that the population would 
increase to an enormous extent. 

Mr. EDWIN FON. of Messrs. Edwin Fox & Bousfield, said he had 
valued the land to be taken for the purposes of the railway at £872,721, 
including that necessary for the two generating stations. 

Mr. J. COURTENAY WARNER, the owner of considerable property in 
Walthamstow and London, spoke in support of the bill. The building of 
small property had been stopped in Walthamstow owing to the need of 
further means of communication. 

On Tuesday, Mr. REGINALD PARKER, one of the promoters of the 
bill, and also one of the promoters of the bill of 1903, eaid he was pre- 
pared to take a substantial interest in the scheme if the bill were passed. 
The fact that the contractors were willing to acceptone-third of the contract 
price in shares, he regarded as an indication of confidence in the scheme. 

Counsel for the opposition endeavoured to show in cross-examination 
that a large nomber of companies with which he was connected were 
very unremunerative. 

Col. J. LEWIS STUART, another promoter, was also called in support 
of the bill. 

Mr. R. FOSTER COLLINGE, an electrical engineer of Nowcastle-on- 
Tyne, spoke as to his willingness to take a substantial interest in the 
undertaking. 

Crogs-examined as to the amount of the holdings they were likely to 
take, all the witnesses refused to name a sum, stating that it would 
depend upon the condition in which the bill was passed. 

On Wednesday local evidence in support of the scheme was called. 

Mr. STEPHEN SELLON, consulting engineer, then gave evidence on 
the question of the possible traftic and receipts upon this railway. The 
total number of passengers from all sources he put at 44,525,000 per 
year. He advocated a system of zone fares, and suggested 3d. from 
Monument to Walthamstow, and from the Monument to Hackney, 2d, 
From Monument to Waltham Abbey, the fare would be 6d. The total 

. revenue he placed at £418,000, and the total working expenses 
£192,000, leaving the net receipts at £225,312, This sum would be 
sufficient to pay a dividend of 5 per cent. on the entire capital of 
£4,000,000, and then leave a balance of £25,312. In arriving at the 
working expenses he had divided the line into the two parts, viz., from 
the Monument to Forest-road and from Forest-road to Waltham. Onthe 
first section, which was largely in tube, he had taken the working ex- 
penses at 3s. per train-mile, and on the latter at 1s. per train-mile. The 
reason for the difference in the expenses per train-mile was that the second 
section was wholly on the surface, the service would be less frequent, and 
the length of the trains would be less. On the first section he had taken 
the expenses upon the Central London Railway—viz., 3s. per train- 
mile. Upon this section he estimated the number of train-miles per 
annum at 1,252,452, and upon the second section at 96,376. At present 
on the Great Eastern Railway all the population was concentrated at the 
point of limit of the 2d. fares, whereas by the fares proposed on this line 
the population would be enabled to spread itself along the entire route. 

Cross-examined by Mr. H. LLOYD, K.C., for the Great Eastern Rail- 
way, witness admitted that in the recent Bournemouth tramway arbitra- 


tion he had made estimates similar to those above, and that the award 
was only for about one-third of his estimates, but the two cases were not 
at all comparable, because his estimates in the Bournemouth case were 
based upon his reading of the agreement to sell, which the arbitrator held 
was wrong, and who had therefore struck out certain items which he (Mr. 
Bellon) thought himself entitled to take into account. The gross earnings 
of this railway would be about £60,000 per mile. 

Yesterday Lieut.-Col. YORKE, R.E., one of the Inspecting Officers of 
Railways to the Board of Trade, called by the Committee, said that. 
whilst expressing no definite opinions against the proposal, the Board 
was of the opinion that the ordinary conditions of workmen's trains 
should apply to the bill. 

Mr. PAGE, for the promoters, said that the conditions in the bill were 
the ordinary ones. 

Mr. ADKIN, for the London County Council, said he could not accept 
this view, and would oall evidence upon this point later on. 

Sir DOUGLAS FOX, in answer to the Chairman, said that the extra 
cost for the tube portion of the railway, if it were increased from the pro- 

sed diameter of 11 ft. ^ lin. to 18 ft. 6 in., would be £185,000, whilst 
if the 16 ft. tunnel of the Great Northern & City Railway was adopted, the 
extra cost wou'd be about £460,000. 

Col. YORKE, on the question as to whether public safety was of suffi. 
cient importance to justify such a large extra expenditure, said it was a 
very difficult matter to answer. 

Mr. PAGE, for the promoters, pointed out to the Committee that the 
bill placed in the hands of the Board of Trade the determination of the 
exact size of the tunnel. 

Col. YORKE, in answer to further questions by the Committee, said 
that the 13 ft. 6in. tunnel was better for various reasons, but there had 
never yet been a Board of Trade inquiry in consequence of an accident 
on a tube railway. 

Mr. STEPHEN SELLON was then further cross.examined, on the 
question of his estimates, by Mr. ADKIN for the London County Council, 
who largely contined himself to endeavouring to get & reduction in the 
charge for workmen's fares, but Witness contended that the 3d. fare to 
Walthamstow only, was the best the company could afford to do. 

In reply to the Chairman, Mr. SELLON said the estimated receipts on 
the line were £56,000 per mile per annum, as against £62,000 per mile, 
which was actually earned on the Central London Railway. 

Mr. R. P. BROUSSON, engineer and traffio manager to the Great 
Northern & City Railway, agreed with Mr. Sellon's estimates and he based 
his opinion on his experience in connection with other tube railways. 
The working expenses taken by Mr. Sellon- -viz., 46 per cent., were well 
within the mark, for the working expenses of all the tube railways in 
London were in the neighbourhood of 45 to 50 per cent. As a fact, the 
figure for the Great Northern & City Railway was 60 per cent. last year, 
but this would be considerably decreased this year. 

Under cross-examination : The earnings per mile of the Great Northern 
& City line were £21,000, but he believed that the figure of £56,000 for the 
new line, given by Mr. Bellon, would be realised. 

This concluded the case for the bill. 

es room was then cleared, and after an interval of about a quarter of 
an hour, 

The CHAIRMAN announced that the Committee would hear the oppo- 
sition to the scheme. 

The opposition of the Hammersmith, City & North-East London Rail. 
way Co. was taken first. It will be remembered that a bill deposited 
by this company for a line from Hammersmith, through the City to 
Walthamstow and Tottenham, was rejected by the Standing Orders Com- 
mittee, but a locus to appear against the North-East London Railway Bill 
was granted by a special instraction in the House of Commons. 

Mr. R. ELLIOTT COOPER, engineer to the Hammersmith, City and 
North-East London Railway. was called. He explained that the reason 
of his bill being rejected by the Standing Orders Committee was that 
the necessary Parliamentary money deposit was not made. The pro. 
moters would have made this deposit, but between the time of the deposit 
of the plans and the deposit of the money a notice was issued by the 
Board of Trade to the effect that no tube bills would be allowed to pro- 
ceed pending the publication of the report of the Royal Commission on 
London Traffic, and this notice had influenced the promoters in not 
making the Parliamentary money deposit. Against the North-East 
London Railway, he expressed the opinion that the through route recom. 
mended by the Joint Committee of 1001 was the right one and the one 
which he bad endeavoured to put into practice. An isolated line such as 
this could not be remunerative. 

The Committce adjourned. 


THE TELEPHONE AGREEMENT. 


The Select Committee of the House of Commons, of which Mr. Stuart- 
Wortley is chairman, further considered the agrcement between the Post- 
master-General and the National Telephone Co. on Wednesday last week. 

Ald. LARARD, Mayor of Hull, and Deputy Chairman of the Telephone 
Committee of that city, went into detail with regard to the negotiations 
between the Hull Corporation and the National Telephone Co., which cul. 
minated in the company being given six months’ notice to determine 
the agreement authorising their underground lines. He also went into 
detail concerning the subsequent arrangements with the Post Office for a 
licence and the sanction of the Local Government Board to the necessary 
sum being borrowed. Directly the Corporation was made acquainted 
with the terms of the present agreement the following resolution had been 
passed by the Corporation: In order to enable the Corporation to 
recoup themselves the capital expenditure incurred, it is only just and 
equitable that in case the agreement comes into force the Postmaster- 
General should undertake either to purchase the whole of their plant in 
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gas was employed within the clock, but in place of this Nernst lamps 
were substituted about two years ago, and it is hoped that still further 
economy will be obtained by the use of the mercury vapour lamp. We 
are unable to suggest what were the foreign names which Lord Balcarres 
was unable to pronounce. | 


a a — — ñ— — — 


TELEGRAPH RATES TO INDIA. 


In the House of Commons on Tuesday, Sir MANCHERJEE BHOWN.- 
AGGREE asked the Chancellor of the Exchequer if any loss had re- 
sulted since the reduction of the telegraphic rates between Great Britain 
and India; and, if so, would he give the actual figures of such loss for 
each year, and also state whether any compensation had been paid on 
account of such loss, and in what proportion it was charged to the British 
and Indian Exchequers respectively. 

The answer was to the effect that the telegraph rates being reduced 
between Europe and India from March 1, 1902, for the 13 months ended 
March 31, 1903, the loss of revenue was calculated to have been £48,769, 
and for the year 1903-1904 £5,214. The Government of India was 
responsible for the repayment of one-third of this loss to the telegraph 
administrations concerned. The British exchequer took no share in the 
compensation paid. For the year 1904-1905 there had been no loss of 
revenue owing to the reduction of the rate. 


LEGAL INTELLIGENCE. 


Lloyds v. Marconi International Marine Communication 
Oo. (Ltd.) 

Mr. Justice Kekewich on Wednesday concluded the hearing of an 
adjourned summons by defendants asking for a further and better 
affidavit of documents. 

Mr. STEWART SMITH, K.C., for applicants, said the action was 
brought by Lloyds upon an agreement of Sept. 26, 1901, of which 
both parties claimed specific performance. Each alleged that the 
other had been guilty of breaches of the agreement, so that a large 
number of issues were raised. The International Co. had obtained 
from the Marconi Wireless Telegraph Co. the right to the use of 
the Marconi Wireless Telegraph Co.’s patents in respect of maritime 
communication. The International Co. had entered into an agree- 
ment with Lloyds to allow Lloyds the use of the invention for obtain- 
ing information by maritime signalling, and maritime signalling was 
defined by the agreement as being the collection, publication and diffusion 
of all such intelligence and information as was at present collected or 
diffused by Lloyds, but the International Co. had retained for itself sea 
telegraphy, which was also defined and contrasted with maritime intelli- 
gence. Sea telegraphy included the receipt and transmission of messages 
to and from passengers on ships, and this right was very valuable to the 
International Co., who had retained the right to Lloyds signalling 
stations, These, however, under the terms of the agreement were 
to be worked by Lloyds. There were & number of points in dispute 
between the parties, and defendants had set up a counterclaim, and in 
their defence traversed plaintiffs’ claims. Lloyds had contracted with 
the Admiralty with regard to certain signal stations, and defendant com- 
pany had asked for disclosure of certain documents, but as an aff. 
davit had been put in from the secretary to the Admiralty stating that it 
would be to the detriment of the public service if these documents 
were disclosed, he could not ask for disclosure of these particular 
documents. It was the defendant company's case, however, that there 
was an arrangement, or projected arrangement, between the Admi- 
ralty and Lloyds by which some information, which would probably 
come under the heading of sea telegraphy, would be given to the 
Admiralty by Lloyds. If that was so, it was an extremely serious 
thing for the International Co., because they had rights under their 
patents, and neither the Admiralty nor any other Government depart- 
ment had any right to use the patent without making the International 
Co. proper compensation. Lloyds reply was a denial that they were 
handing over the working of the defendant company's system to the 
Admiralty or to anyone acting for them. He asked for a further and 
better affidavit of documents, but if his lordship thought that was too 
wide then he would ask for disclosure of documents relating to Lloyds 
title to signal stations and documents relating to Lloyds committee. 

Mr. LAWRENCE, K.C., submitted that there was no need for the order, 
and that it was mere curiosity on the part of the International Co., so 
that they might see what arrangements Lloyds made with the Cape 
Government with regard to stations out there, and that it did not affect 
the matter at issue in the action. 

His LORDSHIP said he had come to the conclusion that he should order 
а further affidavit of documents. As to the point made with regard to the 
title of Lloyds to the signal stations, it seemed to him that on that point 
defendants were wrong. ‘The costs would be costs in the astion. 


Rene & Oo. v. Wolf. 


In the Lord Mayor's Court (London) on Tuesday the Assistant Judge 
(Mr, F. 8. Jackson), with an assessor (Mr. Cozens-Hardy), heard this 
action. On Dec. 16, 1904, the parties entered into a contract for the 
supply of 1,500 Fafnir sparking plugs at 2s. ld. each. "This contract 
went off owing to the goods, while in the hands of carriers, going 
astray, and not beiny delivered in time for exhibition purposes at the 
Motor Vehicle Exhibition at Olympia, London. Subsequently the parties 
agreed to 200 plugs being delivered according to the sample given in the 


first instance. In February two lots of plugs, 197 in all, were delivered, 
&nd in connection with these goods the dispute now arose, defendant 
alleging that the plugs supplied were not according to sample and that 
the bulk were faulty. 

Mr. T. L. F. RENE said on Dec. 16 a member of defendant firm called 
upon him with & sample Fafnir sparking plug, and asked him to give 
an estimate to manufacture them. This he eventually agreed to do at 
2s. ld. each, They had delivered 197 of the plugs to defendants in 
February, the plugs being tested before leaving his warehouse. The 
goods were kept by defendants until March, when some of them were 
returned by a boy messenger. He refused to take the goods back, and 
eventually call on defendants with electrical experts, and there 
examined 25 pieces, Each piece was tested with an accumulator, but not 
under compression, and each one tested went well, and did not show signs 
of short-circuiting. 

In answer to Mr. Cozens.Hardy, Plaintiff said he could not say the 
length of spark the coil, with which the plugs were tested, was capable of 
giving. They had an accumulator and coil in Court, and were to test any 
of the plugs out of the parcel they had delivered to defendants, The 
plugs would not spark at all if they were short-circuited. A noise would 
be heard in the body of the plug but nosparking at the points. Although 
the plugs were not tested at the warehouse under compression they were 
tested under compression at the factory. The fact that the plugs would 
not fire under compression might be due to faulty carburation. 

For defence, Mr. JOHN YARWOOD said 1,000 Fafnir plugs were 
ordered for ‘exhibition purposes. They had tested some of the plugs 
which were sent them on motor-car engines at their works. Of the first 
half dozen tried an immediate short-circuit resulted. The defect, he con- 
sidered, was due to the mica cigarette insulating the metal centre of the 
plug was not long enough. An accumulator and coil was not a proper 
test to apply to a plug to ascertain whether they were short-circuited. He 
had sold some of the plugs to customers who required them for motor 
cars, and they were returned with the complaint that they were not of the 
quality they had been supplying previously. 

The ASSISTANT JUDGE said the assessor would take away some of 
the plugs to test them himself, and he (the Assistant Judge) would reserve 
his decision. 


Tombleson v. L. G. Tate & Oo. 


At Marylebone County Court yesterday (Thursday) plaintiff sued to 
recover damages in respect of an accident which occurred while he was 
engaged on wiring work for defendants. It appeared that on Oct. 13 
plaintiff was engaged with another man on wiring work at Bayswater, 
when the scaffolding upon which plaintiff was standing gave way, and he 
fell and was badly hurt. He had accepted £1 & week as compensation, but 
did not realise that this would debar him from taking any further action. 

Mr. H. G. TATE, member of defendant firm, said that when he engaged 
plaintiff he explained that he was insured against accidents in all cases 
which came under the Workmen's Compensation Act. When the man 
was injured the £1 a week was offered and accepted and plaintiff returned 
& receipt which showed that he had received compensation under the act. 

For defendants, Mr. SCARLETT contended that in these circum- 
stances plaintiff could not succeed in the present action, and his Hozour 
upheld this contention, and found for defendants, with costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


West Bromwich Corporation invite applications for the position 
of borough electrical engineer and manager of the electricity under- 
taking. Salary £300 per annum. Further particulars are given in 
an advertisement. Applications to the town clerk (Mr. Alfred 
Caddick) by 17th inst. 

Cheltenham Corporation invite applications from duly qualified 
electrical engineers for the position of borough electrical engineer. 
Salary £400 per annum. Applications to the town clerk (Mr. R. 
Owen Seacome) by 18th inst. See also an advertisement. 

A lecturer on electrical engineering is required at Hull Municipal 
Technical School. Salary £200. Forms of application, &c., from 
the Director of Studies (Dr. J. T. Riley) Education Offices, Albion- 
street, Пи], to whom applications by July 15. See an advertisement. 

Belfast Library and Technical Instruction committee invite ap- 
plications for the position of assistant lecturer in electrical engi- 
neering. Salary £160 per annum. Applications (on special forms) 
to the Director of Technical Instruction, Mr. Fras. C. Forth, by 
noon of 19th inst. See au advertisement. 

A draughtsman is wanted by Ferranti Limited, Hollinwood. 
Lancs., accustomed to high and low-tension switch-gear work. See 
advertisement. 

An electrician is wanted for Bolivia for traction and lighting plant 
(salary £20 per month, passage out and home); also overhead man 
(£15 per month, passage both ways). See an advertisement. 

Bombay Electric Supply & Tramways Co. require a chief enginoer 
at Bombay. Applications, stating age, salary expected, &c., to the 
secretary of the British Electric Traction Co., Donington House, 
Norfolk-street, London, W.C. 
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The governing body of the South. Western Polytechnic invite 
applications for the position of assistant lecturer in the electrical 
engineering department. Commencing salary £150 per annum. 
Applications by July 17 to the secretary, Manresa-road, Chelsea, 
London, S. W. See advertisement. 


Blackburn Education committee require an assistant lecturer in 
pure physies. Salary £120 to £140. Applications by July 11. 


A teacher of engineering subjects is required at Woolwich Poly- 
technic. Salary £150 per annum. Applications by July 14. 


An assistant lecturer in mathematics (and also to give elementary 
instruction in physics) is reyuired at Hartley University College, 
Southampton. Applications to registrar by July 17. 

An assistant master, well qualified in engineering and mathe- 
matics, is wanted by Birmingham Education committee. Salary 
£100 to £160. 

Assistants to teach electrical engineering, mathematics and en- 
gineering subjects generally (salary £120) and physics, mathematics 
and chemistry (salary £110) are wanted for Aston Municipal Tech- 
nical School. 


Leigh (Lancs.) Education committee require a teacher of mag- 
netism and electricity (two nights weekly) and an assistant teacher 
of engineering and physics (salary £100). Applications by 12th inst, 

Teachers of physics, mathematics, electrical engineering, &c., are 
required at Verdin Technical Schools, Northwich. 


Halifax Education committee invite applications till 11th inst. for 
the positions of head of electrical engineering department (salary 
£200) and head of civil and mechanical engineering department 
(salary £200). 


Oldham Education comnittee require teachers of physics, elec- 
tric lighting and power distribution, &c. 


Mr. Robert Foster was appointed borough electrical engineer by 
Aston Council on Wednesday at £300 per annum. 


Mr. J. A. Crowther, assistant mains engineer at Bristol, has 
resigned, to accept an appointment as mains engineer at Coventry. 


- — — 


EDUCATIONAL NOTIOES. 


Merchant Venturers' Techanical College Bristol.—The report 
of the Technical College Management committee on the session 
1903-4 states that the college has entered upon the 50th year of its 
existence— its jubilee year. 

During the 1903 4 session there were 2,768 individual students at the 
college and its branches, an increase of 256 over the previous year. In 
four years the number of engineering students has risen from 56 to 9). 
Particulars of the successes of the students in the examinations of the 
Board of Education in Science and Art, the City and Guilds of London 
Institute, the University of London, &c., are set out. The most im- 
portant event of the session was thecompletion of the large experimental 
engine and the experimental light and power station in the Rosemary- 
street building, which, together with the other new workshopa there, 
were inaugurated by Sir Wm. H. White, K.C.B. The equipment of the 
engineering departments was thus brought into line with that of other 
leading technical colleges. 

University Oollege of South Wales.—In October next а syste- 
matic course of instruction in electrical measurement and practical 
electricity for students proposing to become electrical engineers will 
be commenced, The physical laboratory is equipped with a com- 
pound steam engine, continuous and alternating-current (single and 
three-phase) dynamos and motors, transformers, secondary battery 
and the most approved modern measuring instruments. Particulars 
of fees, &c., are given in an advertisement, and prospectuses and 
further information can be obtained from the secretary and registrar, 
Mr. J. E. Lloyd, M.A. 


On Wednesday the chairman of Manchester Education committee 
(Sir James Hoy) called attention to the scheme for the institution 
of a Faculty of ‘Technology at Victoria University. 

He commended the scheme to the acceptance of the Council as one 
which was likely to confer special advantages on the Municipal 'l'echnical 
School, and interfere in no way with its work. 

After some discussion upon points of detail the adoption of the com- 
mittee's report was carried. 


Halifax Council decided on Wednesday to authorise the Educa- 
tion committee to appoint on the statf of the Municipal Technical 
School a head of the electrical engineering department at £200, a 
head of the civil and mechanical engineering department at £200, 
апа an assistant in the civil and mechanical engineering depart- 
ment at 4130 per annum. It was stated that the matter was forced 
upon the Technical Education committee by the resignation of the 
head of the electrical and mechanical engineering departments. 
The former department was formed three years ago, and had now 
become sufliciently advanced for a special head. 


. American Btreet Railway Pinance.— We referred in our last 
issue to the publication of American Street Railway Investments, 


by the McGraw Publishing Co., Liberty-street, New York. The 
twelfth annual volume is now to hand. "The mass of information 
which this work contains, in all that relates to street railway invest- 
ments, is unique, for there is nothing of the kind existent elsewhere 
at all comparable with it. So far as this country is concerned, the 
fact that ownership of street railways rests chiefly in the hands of 
municipalities precludes the possibility of such separate publication 
being required. but the fact that a large amount of British capital is 
invested in such securities in America gives the book an interest for 
British investors which it would not otherwise possess. Many of 
the undertakings scheduled in this publication are paying high divi- 
dends, and the 1najority of the lines listed are in & prosperous state. 
The sum of 21s. spent in a book of this kind by those who are 
contemplating the invetment of capital in such undertakings will be 
well spent. 


Ardrossan-Stevenston Tramway Scheme.—The Scottish Elec. 
tric Traction Co., who propose to construct this line, require a lease 
for 80 years. Stevenston Parish Council are unanimously in favour 
of the project. 


Australasia.—In May the Sydney city electrical engineer (Mr. T. 
Rooke) was authorised to enter into negotiations for the acquisition 
by the Corporation of the undertakings of two local electrical lighting 
companies. 

Arrangements have been completed for the supply of current in Pad- 
d from Sydney municipal electricity works. 

The foundation stone of the power house in connection with Mr. A. E. 
Morgan’s Essendon and Flemington (Victoria) electric light, power and 
traction scheme was laid on May 24. The construction of the tramways 
will be commenced shortly. 

The accounts of Melbourne municipal electricity department for the 
year ended February show revenue £69,585, working expenses. £34,741, 
gross profit £34,443. Interest requires £13,395, sinking fund £3,615 
and depreciation and renewals £7,230, leaving net profit £10,601. £6,000 
is to be paid off the £25,500 expended in placing the mains underground. 
The demand for private lighting was 1,915,185 units, compared with 
1,764,097 in the previous year, and for power and heating 621,829 units 
(against 351,472). Motors connected increased from 359 (= 756] н.р.) to 
508 (—1,3264 н.р.) The charge for current for power has been reduced 
from 3d. to 2d., and reductions in charges for public and private lighting 
are now recommended by the committee. 


Australian Tariffs.—The duty on mercury vapour electric lamps 
imported into the Australian Commonwealth has been fixed at 12} per 
cent. ad val., and the same duty is payable on electric passenger 
lifts with gear complete. Lightning conductors complete, consist- 
ing of copper tape, points, attractors, elevators, tubes, tape couplings, 
insulators, holdfasts and copper points, are subject, as manufactures 
of metals, to a duty of 20 per cent. 


Barking.— Last week the District Council decided to dispose of 
their electrical undertakings to the promoters of the Administrative 
County of London and District Electric Power Bill. 

As the result of a oonference between the chairman of committees of 
the Council and the representative of the promoters of the bill, the follow- 
ing offers were made :—(1) The company to take over the Council's 
generating station and the supply to the Council of current for power and 
lighting at a cheap rate; (2) to take over the whole of the electrical 
undertakings of the Council and their liabilities in connection therewith. 
It was recommended that the second offer be accepted. 

At a subsequent meeting of the Council in committee, Mr. W. McClellan, 
a representative of the promoters of the bill, discussed with the Council 
the points at issue with respect to the proposed sale, and it was resolved 
to approve the terms offered by the company, subject to the sanction of the 
Board of Trade. 

On the presentation of the minutes of the Electric Lighting committee, 
Mr. Crow said the committee had been trying to economise and effect a 
slight change of policy with regard to prepayment meters. These had 
been placed to capital account, and it was very easy to appear to make 
the scheme thrive if they placed all the things they did not like to capital 
account. He had always considered a 4d. or so extra per unit should be 
charged for the use of the meters, and the committee had now come to the 
conclusion that it was not wise to buy any more prepayment meters, 
which cost about £4, while the total revenue from them was about £2 per 
annum. If ме ү applied for a meter thoy would look about for one not 
very much used and transfer it, 


Birstall (Yorks).—On Thursday last the Council decided to enter 
into an agreement with the Yorkshire Electric Power Co. for the 
supply of electricity in bulk. The agreement will be for 15 years, 
and application is to be made for sanction to a loan of £2,000 for 
the distribution network. | 

Bolton.—The Council decided on Wednesday to give their motor- 
men six days’ holiday with pay, instead of the four days recom- 
mended by the Tramways committee. 

Bournemouth.—The inauguration of the municipal electric tram- 
way service between Bournemouth and Poole was officially cele- 
brated on Monday. 

Buenos Ayres.— We learn that the first sections of the Buenos 
Ayres Grand National tramways are now being operated electrically, 

Cheltenham.— At the Town Council meeting on Monday a letter 
was read from Mr. Hamilton Kilgour resigning his position as 


borough electrical engineer. 
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The chairman of the Lighting committee (Mr. Lev Woop) proposed 
that the resignation be accepted, and that the committee be authorised to 
advertise for a successor, at a salary to be fixed by the committee. 

Ald. Моһмам took exception to the latter provision, and said he should 
object to a property worth £150,000 being placed in the hands of a man 
not adequately paid. | 

The Council eventually fixed the salary at the minimum of £400 per 
annum, and, thus altered, the resolution was carried. 

The vacancy is advertised on another page. 

Ald. J. WacHorne gave notice to propose at the next meeting, That 
this Council expresses its regret at the resignation of Mr. Kilgour, and 
places on record its sense of the honourable and able services he has given 
to the town during the past 10 years as borough electrical engineer.“ 

In his letter to the Council, Mr. Kilgour wrote: Had I not been reluc- 
tant to quit my post while my department was the subject of inquiry, 
expert and otherwise, I should have sought relief at an earlier date. Now, 
however, that this inquiry has been eatisfactorily disposed of, that the 
undertaking has entered upon the profit-earning stage, and that the 
Council may look forward to a prosperous future for it, I feel free to con- 
sider my own inclination and health." 

Colwyn Bay —Electric current was switched on to the аге lamps 
on the western side of the Bay on 28th ult. 

Cosmopolitan Olub.—This club, which is for the use of business 
people visiting London and for country members generally, has been 
established at 32, Dover street, and 18, Berkeley-street, London, W. 
The Committee includes the Lord Mayor of Manchester, the mayors 
of Wandsworth and Huddersfield, and Mr. G. M. Chamberlain, J.P., 
president of the Associations of Trades’ Protection Societies. 


OCoventry.— There was a deficit of £228 13s. 214. onthe past 
year’s working of the electricity supply department. 

Curagoa.—In a report from Mr. J. Jesurun, British Consul at 
Curacoa, we learn that anyone willing to establish electric or other 
tramway service in Curacoa to Government requirements will meet 
with no competition if arrangements can be entered into with the 
proprietor of the present line of tramways, mule-driven, who can 
only retain his new concession if he adapts his present antiquated 
service to a more modern system. 

Derby.—An inquiry was held on Tuesday into the application of 
the Council to borrow £9,960 for extensions of plant at the elec- 
tricity works and for lighting two thoroughfares with arc lamps. 

The Town Clerk (Mr. G. T. LEE) said that £9,600 was required for 
extension of works for the year to March 31, 1906, and £360 for capital 
expenditure in connection with lighting. The tramway extension neces- 
sitated additional generating plant. Partof the route was now lighted by 
incandescent electric lamps, and it was proposed to utilise the tramway 
poles for hanging arc lamps. This had been none in other thoroughfares 
and had proved satisfactory. Complaints had been made by residents as 
to the present lighting. 

The borough electrical engineer (Mr. T. P. WILMSHUnST) said that with 
the plant it was now proposed to add no more machinery would be required 
for two years. | 

At the Town Council meeting on Wednesday, the chairman of 
the Tramways committee (Ald. Spriggs) said: 

For the year ended March 31 last the total receipts of the tramways 
were: Electric traction, £18,683 ; horse traction, £10,297. There was а 
small profit on the horse system, and the profit on the whole system was 
£7,432, After deducting sinking fund and interest, the net profit was 
£2,720. The car-mileage had been 411,822 ; the cost of electric current per 
mile was 14d., and that of working 61d., whilst the receipts per car-mile 
were 10}d. 

Dorking.— An inquiry was held here on Tuesday into the applica- 
tion of the Council for sanction to borrow £12,000 for electric 
lighting extensions. 

Dublin.—On 26th ult. the generating plant at the Pigeon House 
station was formally handed over to the Corporation by the con- 
tractors, the General Electric Co. 

The contractors subsequently gave a luncheon, to which nearly 150 
persons were invited. 

The managing director of the compan 17 Нсао Hirst) presided, 
and said he hoped they had been e at the General Electric Co. 
bad been true to their contract and true to their work. He had seen the 
work that day in its finished state for the first time, and he must say he 
was as pleased with it as any manufacturer could be. He mentioned on 
a former occasion that they should see the work through if it cost 
£50,000. He was pleased it had not cost quite so much, but it cost 
a lot. However, though it was money out of pocket, speaking from 
a business point of view, they had had some rewards already. He gave 
the toast Success to the Electric Lighting Undertaking of Dublin," 
coupled with the name of the chairman of the Lighting committee 
(Mr. Irwin). He was satisfied, and they were all satisfied, that they 
had as good a plant as it was possible to produce at the present time. 
They had a three-phase plant, and he was in favour of steam plant, as 
with a constant supply of coal it was much better than water power. He 
was certain that 90 per cent. of the water power plants in the world were 
financial failures compared with steam plante. 

Mr. Joun Inwix, J.P., responding to the toast, said he had devoted to 
the lighting question all his time and onergies, second to his own business. 
He felt the greatest satisfaction that the Corporation had emerged from a 
time of terrible trial and difficulty, of fierce and, at times, unfair criticism, 
and that they were now in a position to show to their friends an electricity 
system second to none in the United Kingdom. 


Dr. TraiLL, Provost of Trinity College, said the Corporation had shown 
great enlightenment in the treatment of the electric lighting question. 
The Corporation of Dublin was the first corporation in the three king- 
doms to take up the guestion of electric lighting, and he knew from 
experience, as chairman of the first electric railway in the world, that 
those who took up such matters in the early stages were bound to lose a 
great deal of money. He thought water power was the best means of 
generating electricity ; but they could not have water power in Dublin, 
because very often they found it difficult enough to get water for ordinary 
purposes. On the electric tramway line from Portrush to Giant's Causeway 
they had always steam to supplement water power, and it required all their 
electric and steam power to bring people on some days from Portrush to 
the Causeway. The cost of electric power there was 3d. per car-mile, 
and the cost of steam was 15d. per mile. He was told that in Dublin it 
cost only 4d. per mile, but when he inquired into the matter he found 
that was only the generating expense. But the 3d. he referred to covered 
every expense possible connected with electricity. Therefore he thought 
they did it very cheaply as far as water power was concerned. Dr. Traill 
then proposed the toast of the Corporation, and associated with it the 
name of the Lord Mayor. 

The Lord Mayor having replied, the engineer to the Port and Docks 
Board (Mr. Griffith) gave the toast of The Engineers." 

The City Engineer (Mr. Spencer Harty), in responding, said he did not 
deserve any credit in connection with the works, but he had been practi- 
cally all over the Continent and England in search of information, and 
he could tell them they had works second to none in Europe. Theirelec- 
tricity works, in the hands of such men as Mr. Robert Hammond, Mr. 
Ruddle and the chairman of the committee (Mr. Irwin) was bound to be 
& success, and they would have a return for their expenditure. 

Mr. EuppIE said that some 15 years ago he had an interview with Mr. 
Harty in London, as a result of which he came over to Dablin with 
reference to the construction of the first electricity works erected there by 
his good friend Mr. Hammond. It was not quite correct to say it was 
the first electricity undertaking, Bradford having been first in the field, 
but at any rate it was the first municipal enterprise which adopted the 
alternating.current system. In common with other municipalities they 
had to go through troublous times, but all those things were now matters 
of history. The results at present were very encouraging. : 

Mr. Rozert HAMMOND said they were in the position to-day of opening 
works that had already been running for two years and were a complete 
success. This was an industry started by the Dublin Corporation which 
was going to do as much good for the city as its other great industries had 
done. For three years they had been able to give a supply of electricity 
with continuity and with success, and Dublin had reason to be proud of 
its staff, old and new, that enabled the turning over of the system from 
Fleet-street to the Pigeon House to be accomplished without a hitch. — 

Mr. Inwix proposed the toast of the“ General Electric Co.,“ and to this 
the Chairman and Messrs. Downey, Markham and Wuthrich responded. 


Dudley.—The income of the electricity department for the year 
ended March was £10,707, including £5,603 from the tramway 
company. 

After payment of working expenses there was a gross profit of £5,170. 
Interest amounted to £2,071, sinking fund to £2,067 and bankers’ charges 
£338, leaving £693 net profit, against £655 last year. Capital expendi- 
ture is £77,562. | 

Ald. Dunn, in submitting the figures to the Council on Tuesday. said 
it was proposed to place a further £1,000 to reserve. With regard to the 
statement that many corporations who had adopted electric lighting 
had reverted to gas, Ald. Dunn said that was incorrect. He found many 
corporations who were selling their gas as low as 23. a 1,000 were 
nevertheless increasing the number of arc lamps for street lighting. 

Mr. E. J. Tompson did not think enough was put to depreciation. He 
estimated that this should now amount to a total of £17,000. 

Ald. Dunn said they were constantly renewing the plant and the depre- 
ciation in respect of the capital expenditure was practically nil. 


Electric Powər in Iron Works.—An arrangement has been 
made for the supply of current for power to Seaton Carew Iron 
Works by the West Hartlepool municipal electricity department. 
The new main for this supply will cost nearly £4,000, but an addi- 
tion of from £1,200 and £1,500 to the annual revenue is expected 
to result from this single consumer. 


Exhibition.—The Lewis and Clark centennial exhibition was 
opened at Portland, U.S.A., on June 1, and remains open until 
Oct. 15. Its object is to celebrate the 100th anniversary of the explora- 
tion of this part of America by Messrs. Lewis and Clark. A number 


_of European and Asiatic exhibits have been entered, the largest and 


most complete exhibit outside the States being that of Japan. 


Gomersal.— The Electrical Distribution Co. of Yorkshire have 
intimated their intention of applying tor an electric lighting order 
for this district. 


Great Yarmouth.—The Gorleston and Southtown tramway route 
was Officially opened on Tuesday. | 

An inquiry was held on Thursday last into the application of the 
Council to borrow £10,000 for extensions of the electric lighting under- 
taking. The town clerk (Mr. W. E. Stephens) and the borough electrical 
engineer (Mr. Gordon Bryant) gave evidence in support of the applica- 
tion, which was unopposed. 


Hebden Bridge. The gross profit on the electricity works for the 


past year was £37, nnd after paying interest and sinking fund there 
was a deficit of £459. 
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Holyhead.—The Council decided last week to apply for sanction 
to a loan of £3,000, of which £1,800 is required to cover expendi- 
ture in excess of present borrowing powers and £1,200 for future 
extensions. 


Inquest —The adjourned inquest upon the body of Herbert 
Curry, who was killed in the tramway accident at Botcherby's Bank, 
Silksworth, on Whit Monday, was resumed on Wednesday by 
Deputy Coroner Salke!d. 

J. A. Brat, the motorman, said he was joined on the car by Inspector 
Eggleston, who took charge of the car as his duties required him to do at 
any part of the route. He went about 2 milee an hour until reaching 
the brow of the hill when he let the car drift at the same pace. Eggleston 
on turning the incline applied the brake, first, second and third notches, 
all of which acted suddenly. The wheels skidded half way down the 
bank and Eggleston applied the hand brake. Witness seized the slipper 
brake but all the brakes seemed to make no impression. The car con- 
tinued to increase in speed, and when it reached the curve witness was 
knocked by the jerk against the steps. In trying to steady himself wit- 
ness алой up against Eggleston who was still at the brakes. Witness 
returned to the wheel again and then heard a crash. He was thrown 
against the brass rail, receiving an injury to his right eye. The car was 
practically at a standstill, and then he became unconscious. Eggleston 
was on the car when it crashed into the standard and when it stopped. 
He did not see Eggleston jump off the car. He could give no explana. 
tion as to why the brakes would not act. There was no one except 
Eggleston and witness in the driver's compartment. The speed sanctioned 
by the Board of Trade at the bank where the accident occurred was 
6 miles an hour. 

Mr. R. D. McCarter, general manager for the Sunderland District 
Tramways (Ltd.), said the tramways were inspected by the Board of Trade 
on the Thursday previous to the accident. Most systems were opened 
directly the Board of Trade inspector left. They did not get the certiti- 
cate from the Board for some time after the inspection. The regulation 
to the drivers as to speed and stops were the instructions left by the Board 
of Trade representative at the inspection. He put in the printed regula- 
tions which were compiled from the Board's written instructions. Each 
car contained two motors of 35 H. p. each and each car was tested. 
Eggleston had worked for him in other parts of the country, and he found 
him one of the best motormen he ever had. He was of opinion that the 
wheels would not have skidded if Egglest n had not put on the electric 
brake too severely. The blocks or shoes on the slipper brakes on their 
system, owing to the hills, did not last for more than a few hours, He 
would just as soon run a car without a slipper brake. He had issued in- 
structions that if a shoe caine off on a bank passengers were to walk down. 
The Board of Trade had seen the car on the day following the accident, 
but their inspector informed bim that the Board did not give their 
opinion until after the inquest. 

The Jury returned a verdict of death from injuries accidentally received, 
and stated they were of opinion that the accident was caused through the 
overcrowded condition of the car and a defective brake; and added that 
there should be more caution shown at the top of the bank. 


Kendal.—The salary of the electrical and gas engineer (Mr. 
Thompson) has been increased from £260 to £285 per annum. 

On the past year's working of the electricity undertaking the 
gross profit was £18C. 1s. 11d., net deficit £821. 1s. 6d. 


Leeds.— The report of the Electricity committee for the year to 
March 25 states that the electric lighting undertaking has undergone 
considerable development, although the growth of business and the 
extensions of plant and mains have been on a smaller scale than in 
some previous years. 

There were 4,997 consumers (4,518 for lighting and 479 for power). 
against 3,988 in 1904, and the equivalent of 35-watt lamps connected was 
362, 248 (264,628 lighting and 97,620 power and heating), an increase of 
54,399. There were 836 motors (with an aggregate of 3,904 н.р.) in use 
by consumers, compared with 636 motors and 2,903 н.р. іп 1904. The 
average H.. of motors connected was 4:67 and the average н.р per con- 
sumer 8°15. 7,030,081 units of electrical energy were sold -viz., 4, 871, 731 
for private lighting (against 4,428,657 in 1908-4), 217,997 for street 
lighting (against 177,170) and 1,940,953 for power and heating (against 
1,655,359). The units sold per lamp (or equivalent) installed were 21:13 
against 22:48, and the average net price per unit 2:38d. against 2:90d. 
The revenue per lamp was 5s. 0:584. against 5s. 4:390. Tho total 
working expenses per unit were 0:94d., against 0:97d., and the total charges 
2:87d., against 2:774. During the year two additional engines and 
alternators of 1,400 kw. each were added to the plant, bringing the total 
capacity to 11,540kw. The maximum load was 5,540kw. Capital 
expenditure has now reached £822,123, an increase of £64,795. 12s. 10d. 
during the year, but there are unexercised borrowing powers to the extent 
of £100,000. The total receipts for the year were £84,416. 12s. 4d., 
against £75,720. 16s., and after paying working expenses, interest and 
redemption fund charges the surplus was £282. 12s. ld., against 
£3,430. 10s. 1d. 

The salary of the manager of the tramway car works (Mr. G. E. 
Watmough) has been increased to £250 per annum. 


_ Light Railways.—The Light Railway Commissioners held an 
inquiry on Tuesday into the application for powers to construct a 
light railway in Ackworth (Yorks.) 

Mr. F. H. Sni rox, the engineer to the scheme, said it was proposed to 
work the line by electricity, and the generating station would be against 
the pit’s mouth. Overhead wires would be erected and there would be no 
live rails. The estimated revenue would be about £7,000 a year. The 
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cost of the line would be £12,000 per mile, and the cost of the land £100 
to £110 per acre. There would be fixed stopping places where passengers 
could be picked up. It was not proposed to run fast trains. The coal 
traffic would be worked by electric locomotives, and there would be a 
light motor carriage for passengers. They proposed a minimum weight 
of rail of 641^. He estimated that £150,000 would be sufficient capital, 
including borrowing powera, because the colliery would provide the 
generating station. They would adopt the railway rates of the district. 

The Light Railway Commissioners held an inquiry on Wednes- 
day into an application by the North Lindsey Hailway Co. for an 
order to extend their authorised line from Winteringham to Barton- 
on-Humber, and also to extend it from its terminus at Whitton, by 
a line running parallel with the Humber and Trent to Burton- on. 
Stather. 

After hearing eviden»e the Commissioners were of opinion that the 
railway from Winteringham to Barton, and the line to the shore at Ferriby, 
thould be grar.ted as asked for, and that the line from Whitton to Burton- 
on-Stather should be granted as far as Alkborough. 


The County of Middlesex (Waltham Cross and Enfield) Light 
Railways Order has been re submitted to the Board of Trade for 
confirination (with additional powers). Objections by July 22. 


The Portmadoc, Beddgelert and South Snowdon Railway (Light 
Railway) Order has been submitted for confirmation. Objections 
by July 22. 

The Wakefield & District Light Railway Co. have applied for an 
extension of time for completing the railways authorised by their 
1901 and 1902 orders. 


London County Oouncil.—At Tuesday's meeting the estimate 
of £195,000 for tramway purposes up to Sept. 30 next was approved. 
Loans were granted to Islington (£4,885 and £15,304) for electric 
lighting and meters, and to Stoke Newington (£900) for a site for a 
transforiner station. 


Manchester.— U pon the recommendation of the Electricity сот. 
mittee the Corporation decided on Wednesday to reduce the charge 
for electric current for lighting from 51 d. to 41d. per unit, from 
Sept. 29. 

Mansfield.— The charges for electrical energy for lighting and 
power have been revised. 

For lighting ee the Corporation continue to charge 7d. per unit 
for current used during each quarter not exceeding the equivalent of 100 
hours of supply at the maximum demand ; for any further quantity tho 
price has been reduced from 2d. to 1d. per unit. l'or power the charge for 
any quantity used during each quarter not exceeding the equivalent of 100 
hours of supply at the maximum demand has been reduced from 6d. to 
4d. per unit, and forany further quantity the charge will be 1d. per unit. 


Marylebone (London) —In connection with the change of pres- 
sure of electric supply, the Electric Supply committee reported that 
about 40 consumers had objected to the change. The committee 
have made formal pplication to the Board of Trade for sanction to 
the change without the consent of these consumers, and the Board 
propose holding a formal inquiry. 

The Council have been served with a notice to abate a nuisance 
caused by the emission of black smoke from one of the shafts at the 
generating station. The causes for this trouble have now been removed. 


New Acts of Parliament. — On the 30th ult. the following Acts 
of Parliament received Royal Assent :— 
Electric Lighting Orders Oouftrma. , South Wales Electrical Power Dis- 

tion (Nos. 1 to 3). tribution Co. | 
West Cumberland Electric Tram- | London United Tramways. 

Ways. Metropolitan Railway. 
Weybridge and  Walton-upon- Accrington Corporation. 

Thames Electric Supply. Colne Corporation. 

Chelsea Electricity Supply Co. Croydon Corporation. 
TynesideTramwaysardTramroads. Morley Corporation. 
Mexborough and Swinton Tram- Birmingham Corporation. 

ways. ! Metropolitan District Railway. 

Oxford.— The following electric lighting work is to be carried out 
during the Long Vacation at Oxford, under the supervision of Mr. 
Morgan Williams, M.Inst.C.E., consulting engineer to the Univer- 
sity:— The Indian Institute and the University Museum, by Hill, 
Upton & Co.; the Bodleian Library (camera), by W. A. 5. Benson 
& Co.; New Examination Schools (extensions), by W. Lucy & Co. 


Paignton.—T wo companies have intimated to the Council their 
intention to apply for provisional electric lighting orders. 


Presentations.—Mr. L. E. Wilson,chief electrician to the National 
Telephone Co. in Manchester, was last week presented with a 
sheraton bureau bookcase by the staff, on his retirement from the 
service to take up an important position with the General Electrie 
Co. Since 1885 Mr. Wilson has been associated with telephone 
development. In July, 1898, when the King (then Prince of Wales) 
was confined to his room with an injured knee he installed the 
electrophone there, and remained in personal attendance to superin- 
tend the supply of music from theatres and the opera and also the 
Church services. In May 1899 he was in personal attendance at 
Windsor Castle for Queen Victoria for а similar purpose. After the 
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fre at the Nanona] Coos Lenien Wan eictancze in 1% Mr. 
N. Las одаг. сарае came to the frot ine fire was stil 
L.rning when reconetriction bad EZ. ani over 5,008) sab-cribers 
Lice were replaced within a shon rae бу ié €otnpary s large siat 
working піл and day. Mr. Mn then wert to Mancnester. 
Where Lis youd qualities gained the cin dienes аг 1 respect of the staf. 

On leaving Southend fcr EN. i =. Mr. W. E. J. Heenan. late 
borcigh electrical engineer, bas = presented ty the borcazh 
ofhicials wii a silver clock Ear ie Lr 22 Armes. ard by ine 
tramway and electric stas win а Her егагепє box, sliver 
Cigarette case abd en ver Шасі. 


Printing Works and Blectric Driving. Lon ln Daily 
Chronicle" of the let inst. c. a. a p an dan . : -trat-on 
of a huze rotary poniing Hei П teen installed for Messrs. 
Llovdaihad owner LI. is News acdine Duy Ci. Tontcle ). 
The huge Hee machine. or ZR . . 2 proce Lies d's 
News," having probably the largest Aetas gift: Of any weesly 

aper in the word. is de- en to eletimity. ine electrical equipment 
2 5 equal to 130 H. F.. 1. X gearel Xreci to the Inacnines. 


Royal Visit to Harrow. - r the ocasion of the visit of His 
Majesty on Friday wast cn t. era. n with the annual speech day at 
the веро ]« the streets vere i e ard bz nated. and for the 
latter purpose " Execeiiy Вале ar ships were used. 


Shoreditch ‘Lomdom .— On T. -das the Council adopted the 
proposals of the Lighting LI. 11. for the reduction of charges 
for eurrent as e«t ont ir. our aue of Jane 25. 

The committee have teen anztLorised to submit a tender to Bethnal 
Green Council for the ворр:у of electricity in buik to Bethnal Green. 

The rob pro£t of the electricity ur.dertaking for the year ended March 
16 £17.275. After paz. LZ interest, sinking fund, &c.. the surplus is 
£1.20), and £1.0.0 of tis is to be eredited to reserve and the balance to 
be carried forward. The accounta have been prepared on the basis that 
the elcetrcity ondertaking wouid be charzed only the value of the steam 
»npp:-1 Ly the destrsctor. the net cost of the destructor being borne by 
the zebra rate Tix cost inczr:ed in changing the pressure of supply 
t, eon-umers has been spread over five years at an annual charge of 
£1.7 per annum. 


— The salary of the borongh electrical engineer 
fr. H. F. Street: has been increased to £000 per annum. 


Southwazk.— |n тер]. to a reqnest from the City of London Elec- 
tie L z. Lg Co to be allowed to submit terms for the supply of 
Ciectricty in bulk, the Council «tates that as the company'a area of 
«ppl: docs rot wien the Council s area they cannot comply with 
ine pentes, 

Tie County of London Electric Supply Co. also offer to submit 
propra for desing with the cleetrie l;zhting undertaking of the 
C5 incl, on ether of the following alternative bases :— 

а, To soppy current io bask for distrivut.on by the Council, (L) to 
take over the undertaking on iease, and work same for a period of years, 
and guarantee a sum suíliekent to provide sinking fund, interest and 
depre i&tion on capital. 

Tre вир е4 ie to be congderel by the General Purposes, Law and 
Varian utary m iu 


AOD) 5-6 p. ianya are connected to the mains for light and 6,882 for 
power. 


Spanish Tclegraphe — The Dane de Bivona ha- been appointed 
ees Gere ral A Vote a 4 ‘Dede xta plis in the new Spanish 
I . If v. | 


Stepney London. II.. Concil have made an arrangement 
with tbe редете of tue Administrative County of London Electric 
Power Vit by меп opposition to the bill will be avoided in the 
Honse of Сопипопв. Ihe Council will continue to work their 
present electricity undertaking without opposition by the company. 
but we understand that for extensions the Council will take a supply 
of electricity in bulk at a low rate from the company should their 
scheme be realised. 


Stockport.—The Board of Trade inspection of the Hazel Grove 
and Edgley tramway routes took place on Wednesday, and the lines 
were afterwards opened for traffic. 


Tottenham.— North Metropolitan Electric Power Supply Co. have 
notified the Council of intention to apply for a provisional electric 
lighting order for the district. i 


Tunbridge Wells.—A proposal to dispose of the Corporation's 
electricity works to a company was down for discussion at Wednes- 
day's meeting of the Council, but owing to the illness of the pro- 
poser (Councillor Woollan) the subject was adjourned until October, 


. Walton-on-the-Naze.—The Coast Development Corpn. have in- 
ti nated that they will apply for a provisional electric lighting order. 


Water Power in Peru.— A recent statement by Mr. C. R. Enock, 
an English engineer who has travelled extensively in Peru, is to the 
effect that that country possesses a very valuable asset in the as yet 
undeveloped water power on both the eastern and western slopes of 
the Cordillera of the Andes. From Ecuador to Chile there exists a 
вогісв of lakes practically astride the summit of the Andes at alti- 
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tudes varving from 12.000 ft. io 17.000 fi. above sea level. The 
source of these waters is the ice cap above the line of perpetual snow 
which crowns the summit of the range of the Cord:lera. A portion 
of these waters has already been utibsed as motive power for gene- 
rating electricity for the railway between Lima and Cala. On the 


eastern siie of the гапе the volume of water is very great. 
West Africa In the annual budget of Lagos (W. Africa: for 


1905-6 nearly £6.000 is appropriated for the extension of telegraphs 
and 2.000 for electric lichung. 


West Bromwich А: the Council meeting on Wednesday the 


Electrie Light and Power committee reported that they had ac- 
cepted the resignation of the borough electrical engineer (Mr. J. H. 


Wray). An advertisement inviting applications for the appoint- 
ment appears in another column. 


Wölesden.— The consulting electrical engineer: Mr. E. T. Ruthven- 
Murray: has suggested that. owing to the low rate at which electric 


current is purchased for public lighting, an additional 50 arc lamps 
might be erected, and a scheine for the extension of are and incan- 


descent lighting is to be submitted to the Electric Lighting committee. 
In the meantime the application for fixing are lamps in Neasden- 
lane has been deferred 

At the last meeting of the Council a letter was read from Mr. Davenport 
again asking the Council's financial support to the forthcoming electrical 
exhibition at Olympia. The Council have replied that they are unable 
to accede to the request. : 

The consulting engineer has submitted draft of agreements for hire- 
purchase or simple hire of electric motors, and the resident engineer Mr. 
Bruce; has been instructed to supply particulars of the probable demand 
and charges to be made. 

The Metropolitan Electric Tramways (Lid. claim to be rated under 
the Public Health Act, 1575, on one-fourth the net annual value of the 
light railways or tramways leased to them iby Middlesex County 
Council, and Willesden Council have decided to take legal proce2ding: to 
tes: the matter. 


Wills.—The will of Mr. J. B. Verity, J-P.. chairman of Veritys 
Limited, a director of the Metropolitan Electric Supply Co. and of 
the Alliance Electrical Co., who died at Wallingford on April 6, 
aged 41, has been proved of the gross value of £45,210, net per- 
sonalty £39,568. ‚ 

The will of Mr. Henry Clifford, formerly engineer-in.chief to the 
Telegraph Construction &, Maintenance Co., who died on May 18, 
aged 81, has been proved at £89,210 gross. net personalty £87,118. 


Workhouse Lighting.—Hackney (London) Guardians recently 
decided to adopt electric lighting at the new Children's Homes at 
Ongar, but the L.G. Board have intimated that they are not satistied 
that it is necessary or in the interests of economy to substitute 
electricity for gas. 

The Building committee accordingly recommend that Messrs. McCor- 
mick & sons be instructed to carry out the work of lighting the Homes 
with gas. 

Mr. Corr mentioned that the first estimate for electric lighting amounted 
to £4,500. This was afterwards reduced to £3.500, but he personally 
believed that the work could have been done for £2,500. The reason why 
the L.G. Board had thrown out the scheme was no doubt because of the 
difference between the cost for electricity and gas, but they had not taken 
into consideration the health of the children aud the saving which would 
be effected by cleanliness if electricity were employed. 

The proposal of the committee was, however, adopted. 


Outings.— On Saturday the employés of the Robertson Electric 
Lamp Works took their annual excursion to Margate in a special 
train. On the occasion the staff held their annual dinner, Mr. C. 
Wilson, the joint-manager, being in the chair. 

On Saturday the third annual outing of the staff of Stepney 
(London) Council electrical department took place at Hastings. 
Despite the bad weather in London a goodly company assembled, 
and were rewarded with tine weather at Hastings. At the dinner 
(іп the unavoidable absence of Mr. W. С. P. Tapper, engineer and 
manager), Mr. W. Young was elected chairman. with Mr. T. G. 
Bransford in the vice-chair. A very enjoyable day was spent. The 
committee are again indebted to Ald. R. A. kearsey (chairman of 
the Electrical committee), Mr. Arthur Wright (the consulting engi- 
neer) and Mr. W. C. P. Tapper for financial support in connection 
with the outing. | 

The second annual outing of the staff and ешр1оуєз of CR. 
electricity works took place on Saturday, when a party of 37 traveile 
to Box Hill. The cost of the dinner was borne by the borough 
electrical engineer, Mr. J. Douglas Knight. 


Marriages.—On June 6, at Pernambuco, Mr. F. W. A. Knight, 
electrician, с.з. Norseman (of the Western Telegraph Co.'s fleet), 
was married to Mary Gerard Rawlinson, only daughter of the late 
James Rawlinson, C.E. 

Mr. Ernest T. Williams, chief electrical engineer, Gibraltar. and 
formerly of Belfast and Salford, was married on July 5 to Miss 
M. C. Catleugh, only daughter of Mr. R. Catleugh, of King's lynn. 
Mr. and Mrs. Williams will return to Gibraltar for the latter part of 
their honeymoon. 
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TRADE NOTES AND NOTICES. 


— — 

“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is ready, price 15s., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry. 


TENDERS INVITED. 


Islington (London) Council Lighting committee invite tenders for 
(a) 1,500 kw. steam turbine, alternator, exciter, condensing plant 
and accessories, (b) cooling tower and (c) steam pipes and water- 
circulating pipes. Specifications, &c., from the electrical engineer 
(Mr. Albert Gay), 50, Eden-grove, Holloway, N. Tenders to the 
town clerk (Mr. W. F. Dewey), Town Hall, Upper-street, London, 
N., by noon July 12. See also an advertisement. 


The Cleansing committee of Dublin Corporation invite tenders for 
supply of three electric locomotives for haulage of refuse waggons 
on the city tramways; nearly 1,000 yds. of street tram tracks and 
electricity mains, overhead trolley wires with street posts and con. 
nections, two electric and one steam capstan, &c. Specifications 
from the city engineer (Mr. Spencer Harty, M. Inst. C. H. I.). Tenders 
to chairman of Cleansing committee, 3, Cork-hill, Dublin, by noon 
July 25. See also an advertisement. 

Dublin Corporation also invite tenders for 12 months' supply of 
паша oils for the electricity works. Specifications from the 
town clerk (Mr. H. Campbell), to whom tenders by noon July 21. 
5ee also an advertisement. 

Dublin Corporation also invite tenders by noon of 21st inst. for 
coloured cotton waste for the electricity works. 

London County Council invite tenders for supply, delivery and 
erection at the Battersea and Wandsworth electricity sub-stations 
of two low-tension feeder switchboards. Tenders to the clerk (Mr. 
G. L. Gomme), County Hall, by 10 a.m. July 11. 

London County Council also invite tenders for supply, delivery and 
erection of four sets of high-tension feeder and low-tension machine 
switchgear for their tramway sub-stations at Battersca, Clapham, 
Streatham and Wandsworth. Tenders to the clerk of the Council, 
by 10 a.m. July 11. 

London County Council also require tenders by 10 a.m. July 11 for 
roadwork, platelaying and paving required in the construction for 
the conduit system of electric tramways between Wandsworth and 
Tooting (about 5! miles of single track). 

London County Council also want tenders by 10 a.m. 18th inst. 
for road work and plate-laying in connection with reconstruction of 
tramways from Battersea to Westminster, and in Lambeth-road and 
l'alcon-road for conduit system of electric traction. 


Shoreditch (London) Council invite tenders for extension of 
plant at Whiston-street generating station, including two 1,500-kw. 
steam turbo-generators, condensers, punips, piping, &c. "Tenders to 
the town clerk (Dr. H. M. Robinson), Town Hall, Old-street, E.C., 
by noon July 18. 


Caerphilly Urban District Council invite tenders for supply, 
delivery, laying and erection of high and low. pressure underground 
cables, kiosks, transformers, switch gear, lamp pillars, kc. Tenders 
to chairman of Council by noon July 24. 

Stourbridge Guardians require tenders by noon 18th inst. for 
в the workhouse buildings and for the installation of generating 
piant. 


Fulham (London) Council invite tenders for supply of cables, 
feeders, &c. Tenders to the town clerk (Mr. R. M. Prescott) by 
noon July 12. 

Wishaw (Scotland) Electricity committee want tenders by noon 
11th inst. for (1) underground mains, (2) excavation, temporary and 
permanent reinstating, and (3) street arc lamps. 


Neath Rural District Council require tenders by 17th inst. for 
electric mains, sub-station equipment, switchboards, feeding and 
switch pillars, &c. 

Loughborough Gas and Electricity committee want tenders by 
18th inst. for 12 months’ supply of cable, meters, switches and 
fuses, motors, &c. 

Rotherham Corporation want tenders by 8th inst. for 12 months’ 
tramways stores and materials, including incandescent lamps, 
tools, &c. 


Erdington Tramways committee want tenders for construction of 
23 miles of tramway, including permanent way, bonding, paving, &c. 

Ilford Urban District Councilinvite tenders for supply of 0:4 in. and 
0-25 in. concentric cable. Tenders to Chairman by 4 p.m. July 11. 

Tenders are wanted by July 27 for supply of 7.500 tons of steam 
coal to Plymouth Corporation electricity department. 

Bath Corporation invite tenders for a storage battery. Tenders 
by 10 a.m. 17th inst. 

Tenders are invited by July 11 for about 17,000 tons of coal for 
Birmingham Corporation electricity department. 

Dundee School Board want tenders by 14th inst. for electric 
fittings for Ancrum-road school. 

West Ham Corporation require tenders by 4 p.m. 25th inst. for 
the erection of tramway offices and car depot. 

Dover Corporation want tenders by 17th inst. for 12 months’ 
supply of Welsh steam coal to the electricity works. 


TENDERS RECEIVED AND ACCEPTED. 


Shoreditch (London) Council have received the following tenders 
for the annual supply of arc-lamp carbons :— 


. — — ЈН 


vin. by llin. by Yin. by Эіп. by 10in. by 10in. by 
13mm.! 13mm. 9mm. 15mm. 12mm. 18mm. 
90,000 оо 3,000 | 3,000 | 3,000 3, 000 


s d. s. d. s d. в. dis. d. s. d 
Sloan Electrical Co. (асс) 15 9 36 9 10 4 19 6 16 0 33 5 
General Electric Co. .... 18 43 0 12 7,23 4,20 0 39 0 
Brockie-PellàreLmp,(Ld) 18 6,42 9 12 022 9 18 6 34 9 
Н. G. Mayer & Co 18 3 41 4 12 3'22 7| 19 4 36 8 
Crompton & Co. ........ 17 5 4) 8 11 3 21 6117 7 3611 
De Grelle, Houdret & Со. 15 6 35 9 10 6116 8 32 6 


6 19 


All at per 1000. 


Marylebone (London) Council have accepted the following tenders 
for annual supplies of stores for the electricity department : — 

George Hatch (Ltd.), white cotton waste, £1. 13s. 6d. per cwt., common 
ditto, 18s. 6d. рег cwt.; W. H. Willcox & Co., mutton cloths, £1. 19s. per 
cwt., sponge cloths 108. per cwt., lubricant for grease lubricators 3d. per Ib., 
asbestos packing 1s. 2d. per lb., rubber insertion 1s. 6d. per Ib.; British 
Insulated 4 Helsby cables, cables; Baxter & Caunter, cable jointing 
materials (Para rubber strip, black adhesive tape, binding wire and fuse 
wires, indiarubber solution, shellac varnish); Verity's Limited, india. 
rubber gloves ; St. Helens Cable Co., prepared tubing. 


The following contracts have recently been obtained by Johnson 
& Phillips Electric Cable Works, Old Charlton, Kent :— 

Ipswich Corporation: Extensions to distributor mains. Grimsby Cor- 

ation: Distributor mains. Great Northern Railway Co. : Feeders and 

istributor mains. Haudsworth Corporation: Additional Nghting and 

tramway feeders and distributor mains for Witton district. H.M. Ad- 
miralty : Additional lighting and power feeders for Pembroke Dockyard. 

Stepney (London) Council have accepted the tender of F. W. 
Potter & Co. for a motor-driven fan for the generating station at 
£74 (Jas. Keith & Blackman Со. tendered at £91. 10s.) ; and Gwynnes 
(Ltd.) for a motor-driven centrifugal pump at £73. 15s. (Mather & 
Platt tendered at £98. 10s.) 


Paddington (London) Guardians have accepted the tender of 
R. H. & J. Pearson at £75 for the repair of electric bells and fire 
alarms at the intirmary. 20 tenders were received ranging from 
£49 to £250. 

Wandsworth (London) Council have accepted the tender of the 
General Electric Co. for annual supply of incandescent electric lamps 
(approximate number 1,600) at £60. 

Luton Council have accepted the following tenders :— 

Tinkers (Ltd.), boiler-house plant, £756; W. H. Allen, Son & Co., steam 
dynamo, £1,713. 10s. ; Babcock & Wilcox, piping, floor plates, &c., £280. 

Barnstaple Council have accepted the tender of the Tudor Accu- 
mulator Co. for the maintenance of batteries for five years at £120 
per annum. 

The Metropolitan Water Doard have accepted the tender of 
Siemens Bros. & Co. for underground electric cables at £240. The 
India Rubber Co. also tendered at 4252. 2s. 6d. 

Faversham Council have accepted the tender of Callender’s Co. for 
mains extensions. 

Hull Tramways committee have placed an order with Hadfield's 
Steel Foundry Co. for special tramway points at £173, бв. 
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Exeter Council have accepted the tender of Glover & Sons for a 
track watering cart at £23. 


Buxton District Council have accepted the tender of Veritys Limited 
for supply of single-enclosure “ Aston " arc lamps for street lighting. 

The tender of the Brush Co. has been accepted for the overhead 
equipment of tramways in Aston at £4,505. 15s. 7d. 


BUSINESS NOTICES. 


Johnson & Phillips, Old Charlton, Kent, have uppointed Guthrie 
Brothers & Ogilvy, Prudential-buildings, Newcastle-upon-Tyne, their 
sole representatives for Northumberland, Durham, Cumberland and 
Westmorland, with a view to giving increased attention to their 
business in those counties, and inquiries for electrical plant sent to 
them will receive every attention. 

Mr. Morgan Williams informs us that, in view of the extension of 
his consulting practice, he has taken into partnership Mr. Harold W. 
Couzens, M. I. E. E., and the firm will henceforward be carried on 
under the title of Morgan Williams & Couzens. Mr. Couzens, in 
addition to his extensive experience of electricity supply working, 
both with municipalities and companies, has for several years past 
been engaged in the design and supervision of electric power, trac- 
tion and lighting undertakings on behalf of Messrs. Kincaid, Waller, 
Manville & Dawson, and will, therefore, devote himself more par- 
ticularly to those sections of the firm’s practice. 


“ Producer Gas for Engines and Furnaces is the subject of a 
treatise just published by Mason’s Gas PowerjCo. (Ltd.), Levens- 
hulme, Manchester, a company which has acquired the works of 
W. F. Mason (Ltd.), and the business in gas producers and furnaces 
carried on by that firm. The new company are sole proprictors 
and manufacturers of the Duff and Whitfield patent gas producers, 
sole licencees for the Weardale patent furnace, and builders of all 
types of furnaces. The general manager is Mr. C. Guest Norris, 
who has been for some time past prominently associated with the 
business, and the works mana ger is Mr. Thomas Wright, A. M. I. C. E., 
M. I. Mech. E. 


BANK RUPTOIES, LIQUIDATIONS, &c. 


In the bankruptcy of Gerald Leslie, electrical engineor, &c., 
5, Denning-road, London, N.W., the first meeting of creditors will 
take place on July 12 and the public examination on Aug. 4 at 
Bankruptcy: buildings, London, W.C. 

Claims against Jas. Wm. Hunter, trading with Albert Clapham as 
the Yorkshire Motor Car & Electrical Engineering Co.,8, Norwood- 
road, Leeds, by 17th inst. to Mr. W. H. Platts, 1, Oxford-row, Leeds. 

The first meetings of creditors and contributories of the Garcin- 
Renault Electric Cars & Accumulators (Ltd.) take plac2 on July 11 
at 88, Carey street, London, W.C. 

Claims against the Electro-Sulphur & Light Synd. (Ltd.) must be 
sent by Aug. 12 to Mr. E. T. R. Wilde, 614, Fore-street, London, Е.С. 


Sale by Auction.— Messrs. Fuller, Horsey, Sons & Cassell will 
sell by auction in one lot at the Mart, Tokenhouse Yard, London, 
E.C., on July 25, at 1 o'clock, valuable freehold waterside electrical 
engineering works, at present in the occupation of Messrs. Wims- 
hurst, Hollick & Co., Ltd., and situated at Fambridge, Essex, and 
also the whole of the modern plant, machinery, tools and fixtures. 
Particulars and conditions of sale may. be abtainod, xxhon.roady, of 
Messrs. Davidson & Morriss, Solicitors, 40 and 43, Queen Victoria- 
street, E.C., Messrs. Willson & Norman, Solicitors, 9, Regent-street, 
S.W., Messrs. Cattarus & Co., Solicitors, 104, Leadenhall-street, E.C., 
and the Auctioneers, 11, Billiter-square, E.C., London. Further 
information is given in an advertisement. 


Plant for Sale.—The Secretary of State for War is prepared to 
receive tenders for the purchase of surplus boilers, distilling appara- 
tus, dynamos and other plant now lying at Bermuda, Barbados, 
St. Helena and Woolwich, most of which is in first rate condition, 
some lots being unused. Forms of tender, &c., from the War Office, 
Pall Mall, London, S.W., where tenders must be delivered by noon 
Sept. 1. See also an advertisement. 


Premises to be Let or Sold.— Messrs. Geo. W. Dawes & Co., 12, 
Basinghall.street, London, E.C., have some extensive works in the 
Midlands to be let or sold. See an advertisement. 

Agencies Wanted.—Messrs. S. Hyslop & Co., electrical con. 
tractors, Casilla 2,174, Santiago, Chile, wish to represent manu- 
facturing firms in South America. See an advertisement. 


„The Journal.“ Part 173 of the Journal " of the Institution 
of Electrical Engineers is now ready, price 5з. For particulars of 
contents see an advertisement. 

Automatic Fire Extinguishing Apparatus.—An advertisement 
elsewhere notifies that agents are wanted in every town to take up 
a new patent improved automatic electrical and mercurial apparatus 
for extinguishing gas at the meter on outbreaks of fire. The in- 
ventors set out in the advertisenient theadvantages of this apparatus, 
&nd point out that wiring contractors are particularly interested in 


taking this matter up. Further particulars may be obtained of Messrs. 
Edwards & Pavis, Essex Villa, Lyndhurst-road, Peckham, London,S.E. 


‘‘Duncan’s Manual of Tramways, Omnibuses and Electric 
Railways for 1905." (London: T. J. Whiting & Sons. 5s.).--The 
28th edition of this useful work of reference gives particulars of the 
directors and chief officials, and an analysis of the accounts for 1904, 
of the various electric tramway, railway and omnibus undertakings. 
and also the chief officials and accounts of the municipal under- 
takings. Similar particulars are included of all foreign companies 
with London addresses. The information so far as we have been 
able to test it is accurate. A useful directory of tramway officials 
(municipal and company), and the purchase and penalties clau: es 
of the Tramways Act, 1870, together with model sets of by-laws and 
regulations are also given. 


Maine Specialities.— A number of neatly got up pamphlets, 
describing marine specialities and electrical mining machinery have 
been issued by Telford, Grier & Mackay, of Glasgow. The electrical 
mining machinery described and illustrated comprises ће “ Diamond 
dise coal-cutting machine, the Goodman chain coal-cutting machine, 
an electric haulage locomotive, a number of steam engines and gas 
engines for driving electric generators, electrically-driven pumps. 
underground haulage plant, and an earth leakage panel to meet the 
new mining regulations. The marine specialities described include 
the T.G.M. ship navigation lights electrical indicator, which is 
designed to alarm at once the officer on watch should any of the 
navigation lights go out. This device is usually fixed up in the 
chart or wheel house. It is fitted with a number of electromagnets, 
each being connected in series with its corresponding lamp. When 
a lamp is switched on its signal behind the glass front of the indi- 
cator box takes up a horizontal position, but drops again should the 
light go out for any reason, uncovering at the same time the name 
of the mast on which the lamp is fitted. In dropping, the signal 
sets an alarm bell ringing. Another useful appliance is Graham's 
loud-speaking marine-type telephone, which is fitted with a water- 
tight revolving transmitter, special receiver, pneumatic ear pads 
and metallic flexible tube. It is claimed that orders through such 
telephones may be heard clearly and answered promptly even in 
noisy surroundings. The electrically-driven fans listed are both of 
the centrifugal and the propeller type, and the diameter of the latter 
ranges from 12 in. to 72 in. 


Built-up Spur Wheels for Tram Motors.—The Electrical Co., 
of Charing Cross. road, London, W.C., are putting on the market л new 
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Вспт-грР Seri WHEELS OF Trax MOTORS. 


spur wheel with renewable toothed segments. This new wheel was 
described by us some time ago (The Electrician of June 2, p. 263), 
and we are now able to illustrate this useful invention. 


Oatalogues, &c.— Mr. Percy Pitman, of Bosbury, Ledbury, has 
ready new sheets illustrating Pitman’s combined“ Hector water- 
wheel and dvnamo for charging accumulators. The charging set 
consists of one of the latest type of lector " water motors direct- 
connected to dynamo bolted on one bed-plate, approximate speed 
2,000 revs. per min., jin. supply pipe. Where the pressure of water is 
below 40lb. per square inch, special charging sets driven by belts 
to get the required speed are supplied. These machines are being 
used for charging ignition accumulators for motor cars and motor 
bicycles with satisfaction. A second sheet shows the “Hector” 
water motor for driving all descriptions of small machinery. 


The surface condensing plant installed by the Mirrlees- Watson 
Co., of Glasgow, at the Brimsdown Power Station of the North 
Metropolitan Electric Power Supply Co. is described in a circular 
now being issued by the contractors. 

Mr. E. Brook, of Threadneedle.street, Huddersficld, has issued a 
list of single-phase motors. 

A well-got-up catalogue of * Bijou” electric storage batteries 
reaches us from the General Storage Battery Co., 42, Broadway. 
New York. 
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A small pamphlet dealing with pocket electric lamps has been 
issued by the General Electric Co. 


“ Steam Dryers” and Exhaust Valves" are subjects treated in 
lists Nos. 850 and 360 respectively issued by J. Hopkinson & Co., 
Huddersfield. 

The British Thomson-Houston Co. in their pamphlet No. 181 
recently issued deal with the company's D.A. type of continuous. 
current motors and generators. A lengthy description of these 
machines and a number of ilustrations are given. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from June 28 to July 4, with the 
ports of destination :— 

Africa —Alexandria, £623 (including £598 telegraph material) ; Beira, 
£88; Cape Town, £115 ; Delagoa Bay, £204; Durban, £1,155 (including 
£232 telegraph material); East London, £446 (telegraph material); Port 
Elizabeth, £2,279. Argentina —Buenos Ayres, £637 (including £302 tele- 
graph material); Rosario, £958 (including £785 telegraph material). 
Australasia— Auckland, £21; Brisbane, £12; Christchurch, £1,209 
(telegraph material); Melbourne, £68; Perth, £86; Sydney, £780 (in- 
cluding £543 telegraph material)  Belgium—Antwerp, £18. Brazil— 
Rio Janeiro, £27; Santos, £33. Burima—Rangoon, £43. Cunada— 
Montreal, £60; Toronto, £10. Ceylon—Colombo, £184 (includiog £89 
telegraph material). Channel Islands, £30. China—Shanghai, £76. 
France Paris, £47. Germany Hamburg. £15. | Gibraltar, £273. Hol- 
land—Amsterdam, £48 ; Flushing, £33. Hong Kong, £22. Indía—Bom. 
bay, £293 (including £48 telegraph material); Calcutta, £782; Madras, 
£105. Italy—Genoa, £16. Japan—Tokyo, E420. Maderia, £700. 
Malta, £70 (telegraph material). “Russia St. Petersburg. £341 (iccluding 
£298 telegraph material). Siam—Bangkok, £40. Spain- Bilbao, £31 ; 
Grenada, £31 (telegraph material) Straits Settlements-- Penang, £73 ; 
Singapore, £189 (including £53 telegraph material). Total £12,691, 
against £19,743 in the corresponding week last year (June 29 to July 5). 


COMPANIES’ MEETINGS AND REPORTS. 


— 


United River Plate Telephone Co. (Ltd.) 


The nineteenth ordinary general meeting took place on Tuesday, Mr. 
J. IRnviNG Courtenay presiding. ; 

The SECRETARY (Mr. David Smith) read the notice calling the meeting. 

The CHAIRMAN said: Gentlemen, since last I addressed you I have 
been to South America and have carefully inspected all the principal 
properties and stations of the company in Buenos Ayres, Rosario, Cor- 
doba, La Plata and elsewhere. Our chief business is in Buenos Ayres, 
a city of a million inhabitants that can challenge comparison with any 
other city in its beautiful and stately buildings and avenues, its docks, 
warehouses, tramways and generally up-to-date arrangements, which are 
all, without exception, being rapidly enlarged, improved and extended. 
As the result of my investigations, the shareholders may rest assured 
that the company is §rmly rooted in that country, and that its business 
is spreading and increasing in all directions. We have some competition, 
which is to be expected, but competition, if you do not get too much of it, 
is а spur to increased exertion by all connected with the concern, and 
keeps them on their mettle. I may say that we haye lately acquired one 
of our competitors, a native enterprise known in Argentina as La Rural.” 
Our company owns most valuable freehold properties in Buenos Ayres, 
which were well bought and have greatly increased in value. Ihavebeen 
gratified by shareholders showing me letters they have received from their 
friends in the River Plate in reply to inquiries, testifying in the most flat- 
tering terms to the soundness and excellence of the company's position 
and its continued advance. Argentina is prospering greatly, and the 
company participates in that prosperity. I think, therefore, we may 
look forward to the future with confidence. The progress of the com- 
pany during the past year is shown by the increased number of sub- 
scribers in the Buenos Ayres section, which is considerably in excess 
of that of any previous year. Revenue has increased proportionately, 
although net revenue has not increased in quite the same ratio for 
the reason that expenses of all kinds have materially advanced in 
the River Plate during the past year. There has also been a sub- 
stantial increase in subscribers in districts outeide Buenos Ayres. Our 
capital has been increased during the year by £60,000 b7 the issue of 
12,000 new ordinary shares. Sundry creditors are £10,874 less than last 
year. A further £10,000 has been put aside for renewal of plant, while 
£15,000 has again been added to reserve. These funds now stand at 
£20,000 and £125,000 respectively. On the credit side we have the 
additional capital outlay for the year, £52,501. 12s. 10d. This expendi- 
ture has been incurred for instruments, lines, underground plant, “с. 
Sundry debtors are £5,540 more, but in this is included a large marine 
insurance claim for copper wire lost in transit through the foundering of 
a vessel, which has since been collected. Careful provision has been 
made for bad and doubtful debts. Our real estate has been increased by 
£6,040, due to the purchase of properties for exchange offices. Our 
securities at cost show an increase of £11,690, and their market value is 
considerably in excess of these figures. Our stock of instruments and 
materials is £2,772 above last year's value. On the other hand, we have 
no bills receivable, and our cash balance is £862 less. Receipts in the 
River Plate show an increase of £16,260, while maintenance charges and 


general expenses are £12,057 heavier, due to somewhat exceptional cir- 
oumstances. We have renewed and greatly improved some of our more 
important trunk lines during the year, almost entirely out of revenue, we 
have had an unusually large amount of damage to make good occasioned 
by storms of almost exceptional violence, and we have had the expense of 
establishing several new exchanges. The balance profit for the year is 
£2,448 in excess of last year, after debiting profit and loss with stam 
duty and other expenses of the new issue, as well as with ioterest paid 
on Dec. 31 last on the first instalment of the fresh capital. The result is 
that the directors are able to recommend a final dividend of 5 per cent. 
on the ordinary shares, making 8 per cent, for the year, tax free. As 
stated in the report, we intend to make an immediate issue of £50,000 in 
ordinary sbares, which wi!l be offered to the ordinary shareholders at par, 
to provide for the various requirements in connection with the continued 
extension and growth of the business. I will conclude with the expres- 
sion of our regret that our late managing director (Mr. Frank W. Jones) 
is compelled from ill-health to retire, and I hope he will greatly benefit 
from the rest he proposes to take. I now move the adoption of the report 
and accounts. 

Mr. FREDERICK GREEN seconded the resolution. 

Mr. MOUNTCASTLE said although the securities were considerably 
larger in amount the interest received from them was rather less. He 
would like to point out that all the telegraph companies, or the larger 
number of them, published a list of the investments making up their 
reserve funds. 

Mr. JAMES ANDERSON said he desired to express his appreciation of 
the very excellent position of the company as disclosed in the directors’ 
report, and also to emphasize the remarks made by the chairman. He 
thought the assurance they had received that the securities stood below 
their present market price was good proof that they were of the right sort, 
E sbareholders would be safe in leaving the matter in the directors’ 

ands. 

The CHAIRMAN : Certain securities were sold last year, when we had 
a favourable opportunity of using the proceeds in South Americi, and 
those which took their place were bought out of the funds obtained from 
the new issue, and at a later date, which accounts for the slight difference 
in the amount of interest received. 

The resolution was then carried unanimously. 

Mr. ALFRED LE ROSSIGNOL, the retiring director, was then re- 
elected, as were the retiring auditors, Messrs. Welton, Jones & Co. 

The CHAIRMAN moved a vote of thanks to the local board, to the 
manager and staff in Argentina, and also to the staff in London. 

Mr. ANDERSON seconded the resolution, and said he had the pleasure 
of knowing Mr. Runciman, and he was sure they could not have a better 
[үке to represent their interests аз chairman of the local board in Buenos 

yres. 

The motion was carried unanimously, 

Mr. KINGSBURY proposed a vote of thanks to the chairman and 
directors, and in doing so referred to the retirement of Mr. Jones. Some 
of the shareholders present knew that Mr. Jones’ connection with the com- 
pany was a very long one, and they regretted that the state of his health 
should have necessitated his retirement. The shareholders desired to 
associate themselves with the directors in regret at their late managing 
director's resignation. 

The motion was seconded and carried unanimously, and the proceedings 
terminated. 


Electric & General Investment Co. (Ltd.) 


The sixteenth ordinary general meeting was held on Wednesday, under 
the presidency of Mr. Georct HerRING. ; 

The SECRETARY (Mr. J. Cecil Bull) read the notice convening the 
meeting and the auditor's certificate. 

The CHATRMAN said? Cast year when I addressed you I was tu a dolo- 
ful spirit, but now I feel we can be a little more cheerful. Referring to 
the accounts, the capital remains as it was, and therefore I need make 
no remark on it. The loan account is now £46,000 odd, last year it was 
£122,000, and the year before last it was £309,000. I merely give you 
those figures to show you that we have reduced that liability to a great 
extent. The loan account on behalf of clients, as per contra, is £19,000 
odd, while last year the figures on each side of the balance sheet were 
£78,000. I may say at once that this redaction is not so particularly 
good a sign, because the higher this amount is, the more business it shows 
we have done. Sundry creditors appear at £56,000 odd, and last year it 
was £45,000, but to show you how this item varies, I may state that at 
the present time the amount is only £10,450. On the other side of 
the balance sheet is investments at cost. The amount at which 
that item stood last year was the principal reason why we did not divide 
the money you had earned, and why we put it to the contingencies fund, 
for I then told you that if we had sold the different stocks then, they 
would not have realised the amount we had down—£297,000. You see 
that that amount has been reduced by nearly £60,000, and it stands at 
£239,000. That difference would naturally enough reduce the loans 
account considerahly. I may state as regards these investments that they 
have progressed, and we have sold some of them much more advan- 
tageously than I anticipated at the last meeting. We therefore feel that 
we can say to you with safety that your dividends have been properly 
earned. As regards the sum taken from the contingencies fund, 
it is very trifling, and it was only done to make up an even amount 
of money. We can safely say that, as the contingencies fund now 
stands at £40,000 odd, it would sufficiently cover—and a great deal more 
than sufficiently cover—the amount of the investments if they were sold 
at the present moment, even at the lowest prices. Passing to the profit 
and loss account, general charges were last year £2,020, and this year 
they are £1,880, so there has been a slight saving in this item. The 
interim dividend on the preference shares for the half-year ended Dec. 31 
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last and the proportions of the preference dividend appear, of course, 
and we show the interim dividend on the ordinary shares. On the 
other side gross profits were £13,129, as compared with £15,800 
in the previous year, & reduction of about £2,600, for which we are, of 
course, very sorry. Business has, however, been bad, but it looks better 
for the ensuing half-year. The net balance is £4,276, and we are pre- 
pared, with your sanction, to give you a dividend of 3s. per share, making, 
with the interim dividend, 4s. per share, or 20 per cent., and on the 
founders’ shares a dividend of £20 per share. Not only has this 4s. per 
share or 20 per cent. profit been made, but the return to be received from 
the trustees is also profit. We have not sold a single share from either 
the ordinary reserve or the founders’ reserve, and therefore it is all profit 
to you. I now move the adoption of the report and accounts. 

Mr. J. B. BRAITHWAITE, jun., seconded the motion, which was 
carried unanimously, as were resolutions approving the dividends set out 
in our issue for June 16th, p. 363 ; the re-election of Mr. Emile Garcke as 
a director of the company; and the re-appointment of Mr. G. T. Rait as 
auditor. 

A vote of thanks to the chairman and directors and to the staff of the 
company terminated the proceedings. 


BABCOCK & WILCOX (LTD.)—At an extraordinary meeting last week 
the resolutions passed a fortnight ago to increase the capital to £900,000 
by the creation of 270,000 ordinary shares, to authorise the payment out 
of the reserve fund of £265,000, and to allot new ordinary shares were 
confirmed. The chairman (Mr. J. Dewrance) explained that the effect of 
the operation really was that neither company nor shareholders got any 
more money nor did they pay away any money actually, but nominally 
they paid 103. per share to all shareholders. 


BRITISH CONTINENTAL ELECTRICITY CO. (LTD.)—During the past 
year 71 new installations were connected, and the number of 8-c.p. lamps 
added was 2,413. Gross receipts from sale of current have, however, 
fallen owing to the season having been a very unfavourable one. The 
credit to revenue account is £760. 13s. 4d. and the preference dividend 
absorbs £550, leaving £210. 13s. 4d. to be carried forward, £1,105. 14s. 
was spent on capital account during the year. 


CHILI TELEPHONE CO. (LTD.)—The report of the directors for the year 
to March 31 states that the aggregate number of subscribers was 6,274, com- 
pared with 5,814 at the beginning. The gross revenue in Chili from all 
sources was $978,746, an increase of $62,201. The expenditure in Chili 
was $145,140, an increase of $22,731. The net income in Chili was 
$533,606, an increase of $39,473. The average rate of exchange was 
16:30d., compared with 16:36d. in the previous year. Converted into ster- 
ling the net income was £36,227, an increase over the previous year of 
£2,540. The balance to credit of revenue account, including £2,502 
brought forward, is £34,547, of which £15,360 has been carried to reserve 
for renewal of plant, «с. An interim dividend of 3s. per share, less tax, 
was paid on Jan. 14, and the directors now recommend a final dividend 
of 58. per share, less tax, leaving £2,467 to becarried forward. The total 
line mileage on March 31, 1905, was 10,750 miles 1,658 yds., an increase 
on the year of 875 miles 1,190 yds. 


EDMUNDSON'S ELECTRICITY CORPN. /LTD.:—At the meeting yester- 
day (Thursday) Mr. F. E. Gripper moved the adoption of thereport given 
in our last issue, and said that the progress of the various undertakings 
in which the company was interested was shown by the increase in the 
number of 8-c.p. lamps connected. The total profits were £68,722, against 
463,698. It was propesed to pay 9 per cent. on the old ordinary shares 
and 7 per cent. on the 10,000 new shares, and to carry forward £15,007. 

ELECTRIC CONSTRUCTION CO. (LTD.) — The report of the directors 
states that the net profit for the past year was £3,908. 14s. 3d., and, adding 
£3,805. 3s. from last year, the amount available for distribution is 
£7,713. 178. 8d. Preference dividend (to be paid July 31) absorbs 
£4.304. 120., and leaves £5,519, 58. 3d. to be carried forward. The 
buildings and plant have, as formerly, been thoroughly maintained out 
of revenue, and £5,000 has been credited to depreciation account, which 
now amounts to £58,000 and the general reserve to £32,009. The com. 
petition referred to in the last report has been intensified during the year 
and still continues, but there are signs of improved trade in the near 
future. Every effort is being made to mc2t by economy and improved 
administration the low prices now current. 


ELECTRICAL POWER STORAGE CO. (LTD.) —The directors’ report for 
the year to May 31 last states that the profit for the year, including 
£470, 17s. brought forward, is £9,600. 14s. Xd. £1,000 has been placed 
to the contingent fund, and £2,500 to depreciation of patents, goodwill, 
Ke. The directors again recommend the payment of a dividend of 6 per 
cent. on the ordinary shares, absorbing £5,389. 13s. 7d., leaving £711.1s.1d. 
to be carried forward. In addition to the £2,5C0 set aside as above, the 
directors have transferred £13,500 from special reserve, making £16,000 
in all, which has been applied in reduction of patents, goodwill, &c. This 
leaves £10,000 at credit of special reserve to provide for possible diminu- 
tion in the value of assets, for repayment of debentures, &c. The build- 
dings, plant, tools, &c., have been maintained in thorough repair and 
condition at a cost of £3,540. 18s. 4d. out of revenue. The directors record 
another satisfactory year, notwithstanding the continued industrial de- 
pression and increased keeness of competition. 


GREENWOOD & BATLEY (LTD.).—At the meeting on Saturday, the 
chairman Mr. Ат һаг Greenwood) congratulated the shareholders on 
having received an average of 5 per cent. during the last five years in the 
face of having п Russian engineering company on their hands which had 
been written down to nil. but was expected to be valuable when peace was 
restored. They had increased their net profits from £26.000 last year to 
£32.000 this year. They had devoted £7,500 to depreciation, against 
25.000, and this was owing to replacing a considerable amount of old 
plant by new machinery, They had also added £5,000 to reserve, bring- 


ing that up to £35,000. The dividend now proposed on the ordinary 
shares was 6 per cent. The total investments in affiliated companies was 
now £37,625. The principal of these was the English De Laval Turbine 
Co., in which they had spent a great deal of money for development pur- 
poses, and they had made substantial progress during the last five years. 
The sales for the turbine as an electrical generator for power and light 
on land and on board ship for pomping purposes and for factory driving 
were steadily increasing. They had put in 800 н.р. of electrical plant, 
which had resulted in an economy of about £1,500 & year in coal con- 
sumption and wages. The prospects of the company's business for the 
year were encouraging. Dividends of 7 per cent. on the preference share 
and 6 per cent on the ordinary share capital were declared. 

MARCONIS WIRELESS TELEGRAPH CO. (LTD.)—With regard to the 
proposed increase in this company's capital, although the present autho- 
rised capital has not been whclly issued, it is, in the opinion of the directors. 
desirable, * in view of the very large and continued expansion of the 
company's business," that power should be obtained to provide for the 
expenditure thereby entailed. An extraordinary meeting will be held on 
July 11 to provide for the increase of the capital to £500,000 by the 
creation of 200, 000 further shares of £1 each. 


NATIONAL TELEPHONE CO. (LTD.)—At their meeting yesterday (Thurs- 
day) the directors resolved, subject to final audit, to recommend the 
following dividends for the half-year ended June 30, after payment of the 
preference dividends: At the rate of 6 per cent. on the preferred stock, 
and 5 per cent. on the deferred stock (less tax), carrying £110,000 to 
reserve and about £9,500 forward. 


NEW GENERAL TRACTION CO. (LTD.)—Revenue for the year ended 
March 31 (received from the various sub- companies) shows an increase of 
£464. Os. 1d. Since March 31 а 2 per cent. dividend has been received 
from Coventry Electric Tramways Co. (£2,211. 10s.) in respect of the 
working for 1901. After meeting general expenses (£2,586. 12s. 9d.), 
debenture interest (£10,865. 18s. 2d.) and loan interest (£3,283. 12s. 5d.). 
there was a loss of £6,855. 5s. 4d., but if the Coventry dividend is taken 
into account the deficiency is £4,643. 15s. 4d. The special reserve (created 
in 1904) of £7,523. 5s. 1d. still remains. With regard to the system of tram- 
ways near Philadelphia, the lines were completed and opened to traffic in 
July, 1904, except as to small portion, which was not operated until April 
of this year. The net receipts for the year ended Dec. 31 last amounted to 
£3,657. 4s. 11d., an increase of £2,094. 1s. 6d. over 1903. At the meeting 
yesterday (Thursday) the chairman (Baron E. d'Erlanger) said that the 
figures were not satisfactory but showed some progress. They hoped to 
do better in the ensuing year. The report was adopted. 


NEW COMPANIES. 


— — 


BOMBAY ELECTRIC SUPPLY AND TRAMWAYS Co. (LTD.) (85.055 
Reg. June 27, capital £1,200,000 in £1 shares (60,000 preference) to adopt 
an agreement with the British Electric Traction Co, (Ltd.) providing (1) 
for transfer to the company of the existing tramways in Bombay and of 
the freehold and leasehold property of the Bombay Tramways Co. Ltd). 
(2) for grant to the company of the concession referred to in an agree- 
ment, dated March 11, 1901, between Bombay Corporation, W. L. Harvey. 
and W. G. Bingham, with certain modifications, (3) for transfer of a 
licence for supply of electrical energy, and to grant to the company a 
licence for the supply of energy for electric traction in Bombay City, and 
(4) for transfer of certain plant and materials already supplied, and the 
carrying out of certain works therein mentioned, to take over said tramways 
and the undertakings of the Bombay Tramways Co., to reconstruct and 
equip such tramways for electric traction, to lay down, construct, equip 
and maintain new electric tramways in connection therewith, to carry on 
in Bombay the business of tramway and railway proprietors, suppliers of 
electrical energy, carriers of passengers and goods, electrical engineers, 
electricians, contractors and manufacturers of electrical apparatus, to 
register the company in India in pursuance of the Indian Companies 
Acts, Ke. Reg. oflice, Donington House, Norfolk-street, London, W.C. 

DEWSBURY ELECTRIC MFG. CO. (LTD.) (5,100). Reg. July 1, capital 
£5,000 in £1 shares, to acquire business of crane and overhead traveller 
makers, machinery merchants and general engincers, carried on a3 
Roberts & Kaye, and to carry on the said business and that of electrical 
engineers, manufacturers of and dealers in electrical, magnetic, tele. 
graphic, telephonic and other appliances and apparatus, &e. First direc- 
tors, J. Bentley (manager), W. G. Thomson, C. H. Kaye and H. Green. 
Reg. oflice, Kilpin Hill, Heckmondwike. 

MOUNTAIN AND GIBSON (LTD.) — Reg. June 24, capital £60,000 in £19 
shares, to acquire the business of engineers carried on at Elton Fold 
Works, Bury, by M. B. Mountain and G. M. Gibson, as Mountain and 
Gibson, and to carry on the business of civil, mechanical, electrica:. 
chemical, hydraulic, pneumatic, mining, tramway, railway, marine and 
general engineers, Ke. First directors, G. B. Saunders, E. D. Simon. 
W. F. Hobdell, W. B. Mountain and G. M. Gibson. 


= — ———— — 


UTAH LIGHT & RAILWAY COMPANY OF SALT LAKE CITY, U. 8. A. — 
The Electric & General Investment Co. acts as trustee for $500,000 6 per 
cent. collateral trust improvement notes of the above company, and as 
these notes and a considerable number of bonds and shares are held in 
this country the following figures will be of interest to our readers : 
Summary of earnings and expenses of the Utah Light & Railway Co. for 
May, 1905: Gross income, 8105, 71659 May, 1904, $35,671 47); less 
operating. general and maintenance expenses $68,401.41 (1904, $62. 188. 78 
net income $37,217,18 (1904, $33,182.61). 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 
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000000000000000000 600800 66 - une 


Ayr Corporation -— July 
Barnaley eee %%. June 


*90090090995909900090000900000** LI] 


Barrow 
Bath Electric Trams, Ltd 
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Buenos Ayres Elec. Trams 
Burton Corporation 

Bury Corporation 
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LAKEI TTI 


way 
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Gh Northern & City Rly.... 
Greenock & Port Glasgow.. 
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Ilford Distriot Counoil ...... 
Ilkeston Corporation......... 


Ipswich Oor poration......... 
Isle of Thanet Co. ........ ves] 
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Yorkshire Woollen District. 


(а) There c mparisons are with the corre. ponding period last year. 
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Week 
ended 


Kidderminster & District...| Juno 28 
Kilmarnock Corporation à 
Kirkcaldy Corporation... „ 28 
Lanarkshire Ca... „„ £9 
Leeds Co ation . . . . July 1 
Leloester Corporation.. „, 1 
Liverpool Oorporation .... . June 24 
Liverpool Overhead Bly. .. ; 
London County Co » 24 
Lo tt 0000950 езет +0000 55. oa 
Maidstone Corporation. 29 
Manchester Corporation ... July 1 
Mersey Railway 9*99909908000995* ,9 1 
Merthyr %%% % R eee June 23 
*Metropolitan Elec. Trams "a 
Middleton 9950060992900090090000909252* э? 93 
Musselburgh | ......... ......... soe 
Nelson tion ......... July 1 
Newcastle-on-Tyne Corp.. , 1 
Керч (Mon.) ...... ао 5. 
Northampton Corporation. June 30 
Oldham, Ashton & Hyde eee 97 28 
Oldham Corporation. . uly 2 
Perth (W. A.) Rlec. Trams | June 80 
Peterborough .................. » W 
Ponty pridd Dist. Council...) July 1 
Foole and Ip nae oe 
ortsmouth Corporation.. „ 1 
кыыз т June 28 
345 on. . 29 
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005000000000 00000000002 [2] 23 
Balford Corporation eee. Juy 3 
Bheerness ...... РЕКС June 21 
Bheffield Corporation ...... July 2 
Southampton Corporation June 23 
Southend Corporation ...... „ 28 
Southport Tramway 4, 23 
B. Staffordshire Trams. .. "^ 
Stockport Corporation. „ 30 
Sunderland Corporation . Juy 2 
Swansea Trama ............... June 93 
Swindon Corporation.... „ 25 
Taunton Trams .............. „ 21 
Tynemouth and District... ,, 23 
траен: тена со. € | -— 
lasey District Council., July 
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Warrington Corporation МВ 
West Ham Corporation. June 29 
Weston-auper- Mare... „ 21 
Wolverhampton Corpn. o 28 
Wolverhampton District... „ 21 
{ Woroester. . . 6 21 
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AGGREGATE. 

Inc. or 
Amount. Dec. (a) 
£ £ 
7,458 |- 82 
4,918 |+ 9 
9,258 |- 90 
8,980 — 119 
5409 ＋ 1,415 
16401 |+ 1,848 
4,476 i+ 992 
45,614 |+ 7,296 
12,621 i+ 1,243 
9.812 180 
26,652 + 930 
15317 + 1,011 
58,752 - 1,716 
13,863 + £63 
102,020 — 158 
42,901 — 242 
24,282 + 583 

94,652 
14,6899 + 1, 210 
964 |,  .. 
81,003,017 ＋ 181,287 
1,077 + 68 
28.079 + 646 
4496 |- 419 
179,800 + 1,676 
16.056 + 1,524 
141,081 + 8,746 
75,242 — 8,989 
10,954 a 
12,000 + 617 
11,252 |- 1.287 
2.815 |- 180 
9,959 + 16 
125,819 + 2,869 
21,818 + 1,121 
48,569 + 588 
11190 + 865 
22,217 M 991 
72,644 t. 2,885 
8,046 + 566 
5.815 |- 625 
40,677 ‘ae 
14,944 + 1,983 
6,277 — 467 
20,601 + 1685 
17,175 + £04 
28,429 + 10 
6,475 + 134 
5,500 '- 588 
14,70 — 652 
2,711 - 121 
8.688 + 9 
17,160 + 1.200 
en, e60 -+ 8,660 
51, 01 as 
258,054 + 9,086 
29: | Tm 
178,109 T. 141,688 
lee |. 
169,976 + 6,189 
41,932 + 8,871 
1.799 205 
56.410 + 2,538 
7,958 a 109 
1,799 + 187 
7,850 + 1,862 
5,522] + 8.717 
13,239 + 108 
22,9. 5 + 6,28 
36.628 + 2,175 
9407 - 2b 
2,27 | . 
25,912 + 78 
41,513 + 440 
5,787 — 560 
8,251 t 144 
59,167 + 8,544 
1,978 + 269 
68,515 + 1,956 
12,448 - 306 
4617 + 562 
7.072 — 248 
17,35) |- 562 
8,167 + 38 
17.218 + 24 
15,093 + 2,363 
2,665 ' і 
1,119 — 127 
5,877 — 1,05 
„э | ee 
10,265 + 544 
12,146 |- 120 
90,161 + 8,945 
1,838 + 203 
93.5 + 7i 
7,118 + 789 
2,001 — 142 
15.118 + 1,259 
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CITY NOTES. 


MEMORANDA (July 6).—Bank rate 24 per cent. (since March 9, 1905). 
Price of silver 27d. per oz. Consols 904—901 for money, 903—908 for 
account; 24 per cent. annuities 891—891. Controls Pay ta Aug. 3. 
Stocks and Shares Continuation Days, July 11 and 26; Ticket Days, 
July 12 and 27; Pay Days, July 13 and 28; Mining Share Carry-over 
Day, July 10. ———— 

BARCELONA TRAMWAYS CO. (LTD.)—A contract has been entered into, 
subject to approval by shareholders, for the sale of this company's under. 
taking at a price which, including accrued profits to June 30, will permit 
after paying off debentures, debenture stock and preference shares, with 
(interest) of a return to the ordinary shareholders of approximately £14 
per share. 

ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)—Warrants for the 
half. year's dividend (payable Ist July), on the 6 per cent. cumulative 
preference shares have been posted. Warrants have also been posted for 
the dividends, &c., on the founders’ and ordinary shares for the year 
ended 31st May, and for the distribution by the trustees of the founders 
and ordinary shares reserve funds. 

JOHNSON & PHILLIPS (LTD.) —Letters of allotment for debenture stock 
and shares have been posted. 


LIMA RAILWAYS CO. (LTD.).—At the meeting on Wednesday the 
agreement with the Electric Tramways Co. (mentioned on page 446 of 
our last issue) was adopted. 

ROBEY & CO. (LTD.)—Mr. W. T. Beli has been elected a director on 
the retirement of Mr. John Richardson. 

STEAM TURBINE SYNDICATE.— Messrs. Mather & Platt inform us that 
a syndicate is being formed to undertake the manufacture of the Zoelly 
turbine in Great Britain, for which it is claimed that the economy of 
design is as great as in any other form of turbine on the market. Asso- 
ciated with Messrs. Mather & Platt in the syndicate are Messrs. Escher 
Wyss & Co. and A. G. Schiff & Co. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
8 quotations to further issues of £415,422 5 per cent. perpetual 

ebenture stock and £160,178 44 per cent. second debenture stock of the 
British Electric Traction Co. (Ltd.), £150,000 4 per cent. mortgage deben- 
ture stock (perpetual) of the Aastern E.ctension, Australasia d China Tele- 
graph Co. (1.td.), and £25,000 44 per cent. debenture stock of the Pot- 
teries Electric Traction Co. (1.td.). 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.) —Tho transfer 
books will be closed from 3rd to 11th inst. inclusive, preparatory to pay- 
ment of an interim dividend of 12s. per share. ` 


© _ COLONIAL AND FOREIGN INVESTMENTS. - 
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1 $6 t Do. 647 Cum, Prei | e€-t 480j - бу. €, 
36.1 6% . Fkermanent 6% Deb. Stool 140 —148 4 810 = „ xs 
iti БХ Auckland Elec. Trame 6% Deb. % 100 41 а | 
10 19/0 Barceina Tramways Ord. .... 1$ —4 4 5 8| с 15 ity 
10 6 0 t Do. 47 Cum. METELLI КІТТІ ї 1 —10 b 0 0 | — ee se 
8. Do. X Deb. tock (red.) 60% 90 —100 4 10 0 ер es 
106 5 Do. b per Cent. Debs. ееозоое ео: —102 4 18 1 | — ; vt 
(| .. Brisbane Electrio Trams. Invest. 111 ' 
Fü ĩ me Ld ss | | 51 1 
2 44% t Do. 5 92 —96 413 K 5% TUR MERC 
| Del. Ord. ............ PN d мы 1 ме —103 | 5 11 1 —- 
st. 5X | Do. Pref. Ord. Stock .............. | 98 —10 4 9 1| = 
ul t% | Do. 6% Cum. Perp. Prei. Stcck. 101 —107 618 6; e | «| 
& n Do. per Cent. lat Mort. Dds. .03%—1(5%, 4 7 9 ài xdi. жя 
loc EC Do. Vancouver Power Debs. ... 1'O —108 4 7 b | - T 
% 2/6, bucnos Ayres and Belgrano Ord. 3-:j 6 3 1 — ki 
í 370 | pr 6 Е Cent. A Cm. Prei и-и г : Т - ho. 
gt. ву + Do. b per Cent. Debs. 105—107 i335 E 
Bt. 6% t Do. 5% 2nd Deb. (red.) . . .. ' 101 —104 416 2| „ | nj 
Bt. 6% ' Buenos Ayres Elec. Trams (1901); е | 238: 
Ы 6/0 | Caloutia Tramways. нса 4 6| ш | H. t 
100 44% t Do. 44% 1st Deb. Stock (red.). Nö —1i5 4 8 4 Бе sina a 
1 0/6 Cape Electric Tram Shares... 1]—)) 411 9 es 15. 
Bt. 6x сй E & Ltg. 5% let Mt. 55 Е 
6 . f 9* se 6099«a9«90»0essv809909999.69* | — oe 1 
St. 51 Madras Elec. Trams 5% Deb. Stk. 101 — 108 417 8 Jja,Jul| .. .. 
100, b% | Montreal be Ry. Stg 6% Mort topo ede à | 
e . ( 22 „„ „00 — 01 " = ae 
100 44% | Do. ws 037 Debs. (1922). 108 —105 4 5 9 acs % 
St. 6% f Perth W. A.) Elec. Trams. lst Mt. 
| Deb. Stk. —»—sͤCJ . 108 16/414 . оњ ш 
| 
GN ELECTRICITY SUPPLY. | 
b 5/0 | Oalcutta Elec. Sup. Ord. (:-30 000, 0—1 | 4 49 | - 9j | са 
b 213 | Го. (62,00:-S0,0(0) ............ | 81-94 477 4  .. PN 
С т. (City of Wellington Elec. Lt and | | 
| Power 5% Reg. 1st Dos. ......| 48 —5) 3 0 0 à " 88 
i Elec. Ltg. Е Ie Co. cf Aust. 
6; Cum. Pref, ................ 24-3 a is oe ex 
St., 6% |t Do. 5% ређа. ................ и 611 1 as 82 РР 
lU .. | Havana Electricity Co. Shares 9—10 | n» = 9] : 
10. 15/8 Lo. 57 Dbs. U f. at 95, Scr ip, all pd. 04 —96 ib 4 2 eb | 
| .. | Kalgoorlie Elec. Power a Lig. | | 
6% Cum. Pref TTIIDIIITTTTITTITTTT — — 1 ! ve = ee on 
1 1/0 Капа Electric 66 6 6 „„ „„ „66 ee sass 11 —11 | ee еә | ae m 
10. 44% Royal Elec., Montreal 44 181 | 
Mort. Deb ............. ee 101 —108 4 6 7 Ap, Oct 
,. 10,9: tShawinigan Water and Power f | 
| Bds., Scrip......... Р f Е т с ^ 


yield, allowance has been made for accrued interest 


* Ip calculating the 
{ Ex Dividend. 


{or redemption. 
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| Price | Йй 
: Price | Buf | prono | Виз, : E Wed i 
Š “ WEBE TO МАМЕ, Йй 
5 ү: NAMS, Лу». : | Dun. JULY 5. || B July 5. E 
0 
а 1 
5 Sex Bish са Y SUPPLY. 
|ELEST RIC КАПКА пил А doas | xe ý il'| 10 14/0 | „ Elec. Sup. Ord. 133- 17 | ren i 
: 0/6 Bath Elec. Trams ee Cedars 11—1 414 9 = 171 .. Ш 10| 4/6 | Do. 4 per Cent. Cum. Pref . . ... .] 10 —X$ 4 5 9 
S aan |' Do. fist Mort, Dei aer arasi -38 410% „ nd cei d do go |, Do. ge Com Second den e . MUI 441 
Bt. 44% hem & Midland Tram s1} ist Db. БІК. $8 X0 | £10 0 1 ei . | Bromley ent) EL Lt. & Power Snare ti-€2 | 610 5 
10 95 | Bristol Tremways and Came О 10 10 $i cM ЖА е Г dx Do. Do. IstDebs| 108 —106 | 4 4 10 
Bi. 4 { Do: m Orat Dens, P^ 0) enm 306 —107 | 8 14 10 | Feb, Ius 85 понра 5 ae =i Hie 8 
10| 6/0 Do. 6 per Cont. Cum. Prei. .. . 114—129 6 3 8 | Feb, Aog 2 21 |1186. 4 8 WE ud). Sur. Co. 14-8 15 0 0 
Bt. b Do. b гаг Cent. P otual Debs [III 152 —124 4 0 8 Id 2 а ! 4 D t Pref. = о0о 000205 Иси 8 18 8 
Bt.| 44% | Do. 4} per Cent zun Deb. Stock. .. 97 —99 411 0 Z d | ei в зв be. ed. Sten ed, . М-Ы | $18 B 
Bt.| 4 Central London Ordinary Stock . .. £0 —s2 | 4 7 0 Irre, Dec; 014) .. St. 4 2o G Undertaking 4 + Gm. Frei. 4z— f! 4710 d 
Bt.| 4 Do. 4 per Cent. Pref. Stock ...„.......| 101—108 | 8 17 8 — 1022 5 38 |t Do. City Und 5 Ant 3 [4 10 TEN 
Bt. 4 Do. Deferred Stock TETT 00600000. 005 9009** 78 —81 4 38 : a ee ee : 70 И Electric Su ply 5 4—68 . 4 8 b March E 8 
100 1% Do. 4 per Cent. Deba. . . . ; 111 —118 i .. | .. Шавь! 43x o. 43 per Cent. Deb. Stock гөй)... 108 —110 4 110 | Jn, Deo 
5 * City of mingham Trams.5% Cm. Pr. 43-03 418 6 = т? E Cit 1 ndon Electric Ligh g d.| ic —1nàib5 6 8 Feb, A 11 x 
100) 4% Do, 4 per Cent. 1st Mort. Debs, ...... 99 —102 | 8.19 3 N г j 0% Do 6 Cent. Cum. Pref. .. . .. II I-11 4 4 3 Jan, July ß 
Bt. 19% | City and South London Riy. Con. бта] 39—41 |8 9 0 лер, дов | ei | :: | 10 e/o, |, Do. 8 ber Cant. Com, Stoch red... 12 126 3 4 4 J, Dee... 
St. 5 Do, 6 per Cent. Perp. Pref. (1891) . . 120 — 128 4 1 4 | Бер, Aug St. 52 o. D pe d Deb. Stock (red.) ..|108 —1(5 |4 5 9 i hie tee 
ВЕ. 5 * (129 „ 119 —122 4 2 0 .. quob| st, 43% Do. 43 208 Dale. P. P. Ord Z pd. стр * 
St.“ 5 Do (1901 еерт 315 2-118 | 4 € 9 . {lle |. Б -. | County of Durham Eler.P.D-Ord. £8 pd. Dm ME I sem 
Bt.| 4 Do. 4 per Cent. Perpetual Debs ......| 107 —110 | 8.12 9 | May, Nov 1 | ~ b И ро ВАЗ орои supply Ord. . Hog 5.331 ' d Ж: 
10 Dublin nited Trams, (1896) Lt4., Ord. 153—141 (26 гк — Е Bið ounty of I Gents Gem Erie S aci TE ERE. 
е er ent. G1. 655656 2 — — a эе 2 ok red. 1 es b a d. — 
10 400 Gt Northern & City RI „Pri. Ord. (d&) 41-51 7 18 9 с 5 - at. А 2 |t Do tix Пер. Oe a Prov. Certe..| 108 —105|4 5 9 — db v 
10| 4/0 | Gt. Northern Plocadilly & Brompton ‚| 49% Folk este ne Electsicity Supply Со. Ота. F4—t 415 8 ek dese 
Ord. В eyer Bros. Вор Corts. . 1-38 5 0 о f У 3 "e D P S DEI Cent. Cum. Pref. es soes | 6 – 5 411 9 = ХУ M 
10] 9X |; Imperial Tramwaya Ord | 173-38 | 5 0 0 |MarBept| - | -- i po. УРУ Deb. Stock (red.) .. , 101 —104 4 6 7 = е 
10 6 1100 6 per Cent. ef. %%% C890 Goes 114—141 4 4 2 Mar, гере 5 d E 5 05 H d E ctric Lighting rd 0205 26е 600% % % 71—8] b 4 0 Г; on as 
Bt.) 44% ii be. 4j per Cent. Debs. sesuur. MB 710 f n jo amu | n 5 5C | Lor W.Elec Lt.&Power4}%Db.St.(red.)| 100108147 51 ZO | .. 
5| 2/6 | Isle of Thanet Elec. Trams & Lt. ö Р] 4—1] | 7 18 10 = » Bt. 3% | oe singin & Rrgtsbdg Ord... ....—| 134—121 |512 0 d uc ES 
Bt| 6% |t Do. 4 per Cent. Deb. Stock. . .... EB —ЁВ | 41014 = e Ne в ти. Koaret EM. P 9 fa Jul 5 1 
10 Liverpool Overhead Railway Ord 900 84 —8]ł} 8 18 0 Feb, Aug oe es Р 6 t% Do. шый Cent. Ter Stock (red.) a ¢8 —YX1 818 2 fed | ee 
10 Do 6 per Cent. PPOÍ A • —10} 4 16 8 Fob, Aug ie н > | Е mais T & K atbg Co. &NottungHill | 
Bt. 4 Do. 4 er Cent. Deb. 0 % 000 099009009091 99 — 102 8 19 8 Jan, July os . bt 4 Co. Joint Station) 77 Deb Stck.(red.) 101 —108 8 18 5 A - 
10 London United Trams. b Cum. Pret.. 9 —10 н : FA 5 : od > El tric Bu | Ота 000000 000 2 —? 3 12 0 4 = ee | 
В] 4X | Do. 4% 1st Mort. Deb. Brock... іа [B19 sj fer se: london per Cent. ER Он енны Boe 1831. Ln |! 
. | Mersey Сор. Ord. Stock. sense) $71 үз Е . и | Gy | Do. 4 per Cent. 1st Mort. Beb. . .. 98 —101 |4 1 8 | Mr, 8. D lei 
St. Do. Sper Cent. Perp. Pref. .„........... 9 —12 - " - |... HEt. jí x | Metropolitan Electric8up.Ord. ........| $4—10 | 5 0 о! April, Oct) !;' 9: 
- Metropolitan Elec. Trams Def. .. .. ...... 92— 1} 2s - Y К 5 + Do, 44 per Cent. Cum. Ртеї......... ots 4 v 0 Jan. July Eye ee 
1 0/6 Do. 5% Oum. Pret. 00000000 00090 090950 eos 1 —1,һ 4 14 : 1 ae 1 ee b 2/5 Do. 4 3 Cent Deb. Stock 1st Mort. 109 —1)3 8 19 7 Jn Dec <i i= | 25 
Bt. 43% |t Dc. 444 Deb. Stock.. eesse se | 104 —1106 | 4 411 Pa (aj. et. 43% 1 Do: ver Cent. Mrt Db. Stock (red.) £8 ice ls 10 30 es AR: 
10100 | Potteries Electric Traction Ord, ......| 1—11 | 5 5 8 1 „ | s+ |] 100) 122 | Newcastle & Dist-Elec.Ltg.Ord.£9 paid 15 121 5 7 1 Feb Aus 
10 6/0 Do. 6 r Cent. Cum. Pref.. ELELEE) 9 —t} b 2 6 Feb, Aug ee = 10 79% Newcastle Elec Bupply 670. ое b NC 4 18 5 Feb, Avg 8 8 
Bt. 43% Do. per Cent. Deb. Stock 62 62 66 101 —14 4 0 7 a ee eec 6 &% Do b г Cent. Nop. Cum. Pre ЕРАК 6 -6 8 19 5 Feb, Aug 6 a 
= | Боз Гаво Бис Тыс атоме OR Е x r ich te 6| 5% | Northern Counties Elec. Sup. 171: palo —44 |3 0 9| Мат Вер i: .. 
Do. 0% Pref. (£1 pald) iI - [Аро | - | - | 1| 57 оре Hill Electric Ord. . ..... II-: 4 2 0 Mach... 
Bt) -. | Do. 44x Deb. Stock (100% paid) .... — y *, r .. - 100 4% , Do. рег Cent. 1at Mt. Debs. . . . 100 —102 | 3 13 5 á ТИ 
. b Underground Elec. Rys. Co. of London 99 == 100 5 0 0 4 is 100 1% Oxford lectric Ord. 00 00000. 000000 00: 900000 е 7 5 0 0 March ee | oe 
Bt. t r4 Waterloo and City Ord. оо 000 049 900 Gos вое оог {0 — 68 8 11 0 June, Dec y 8t iz Do. 4% Deb. Stcok оогоо. 00002 000 909999009 224-1075 $ 18 11 es =e | oe 
TELEGRAPHS 5| 9,8 Y^ James & Fall Mall Elec. Ord....... 13 -id 5 0 0 Feb, Avg wr s 
: 6 8/6 0. Per en . о  €9«90»0009909000090500* — e ө oe ee 
*Alrican Direct Tel. (X Mrt. Deb. (red.) | (8 —«1 | 8 19 2 | Jan July | ~| - ~ |t Do. 8j per Cent. Deb. Stock (red.) . . $7 —$9 | 810 8 ni sch us 
110 «t Amason Telegra h * Mi 6 13 4 Jn, Dec oe А i^ н Г 5 Ne Ord... 20-0 EM f e» ee; pee 
е r red. 00000 оооооооооеооог 0 — ee =a i о. рег . ы %%% тт" em ex Ыр 
Bt. 15/0 VV 59 —61 414 0 . My, A8. N; | -. i % South London Ek ctric Supply Ord......| 69-43 | 414 8 s t 21 
St: 30% Do. Preferred... cccccccccccccecccsccccoceceees 10 —107 b 7 9 F, My, Ag, N i i 2064 1 os Routh Metrop'n Elec. Lt. & over Ord. 7 — Cx) a * — 
85. 2/0 Do. Deferred 000 000 050000000 ове 000000 oor 90^ 6900 14 16 ee F, y 48, N 16,4 14 1 0/83 Do. 7X Cum. Fret. €$099099090099000099900200« )1—14 b 1 9 [ we we 
4X. |tCommercial Cable 4 per Cent. Deb. Btb) 04-84 |4 1 8 Jn Ap,Jy,U 96/8 | 94 ре |44% | Do. fat Pb. Stk. Бей............. 105-0864 419 — i 
10 b ) Cuba Submarine о 00000 000006 оогоо, 00000 8 —2 b 17 8 Feb, Aug e ы 5 26 Urban lectiic Sup ly Ord. O00 coc pec amoo. «d Е 4 b 2 6 = 4ii 4 
101100 Do. Preference 10 per Cent.. . 17 —1 5 11 1 | Feb, Aug . 5| 2/6 Do. 47 Cum. Prof. eee eee ee eee. C—O 418 0 um Er 
2/0 Direct Spanish OG K uui b 11 9 April, Oct eie ee St. 43% Do. 4 pA 1 Mort. Deb. 66 „ 6 6 „„ „ „ 104 —106 - ae a I 
b Do. 10 рет Сері. Сот. Ргеїќ.............]| 9 —? 5 5 3 April, Ott аә НЕ: Westminster Electrio Suppl Ord. o..| 154-183 |5 7 8 Mar, Sept d. 1 
60 Do. 9 per Cent. Deb. 200006 000000 O08 000009 1€0%—108 4 7 5 Jan, in эө 6 3/6 t Dc. 5 or Cent.Cum. о 90999 00000 t1-€2 8 14 0 е» i ! G 
20 Direct United States Cable . . . . 114—118 | 6 7 1 |Ја,Ар,Ју,0 1 d | n} Berk MABUFAGTUR 6, 28. 
100| 42% | t Direct West India Cable 44% RC. Db. (rd.) 99 —101 | 4 9 1 | Jn, es] oe | 2 1| ra. | Alliance Elec. Co. 57; Cum. m i-i 606 - DUE 
St. Eastern nary eee %,. 0000880 000 006 141 —144 4 15 b Ja, 4p, Jy, O 148 1434 1 td. Aron Elec. Meter 6 Cum. Pref, 00. eee van Y ee ee az oe 
8%. 17 Do. 8 per Cent. Pref, Stock . .. . . . 90 —92 | 8 16 1 Ма 45, 7,0 91$ 0 5| 4/0 | Britieh Insulated & Helsby Cables Ord. 64-6. |6218 4 | July, Feb . 
Bt.| 4 Do. 4 per Cent. Mort. Deb. Stk. (rd.) 107 —109 | 8 18 5 2 lutg 11 1 &| $0 | Do. 6 per Cent. Pref. . . . . . ..... ( (4—6 5 0 0 Jan, J 64 | .. 
10 6 Eastern Extension $999 «9979099. ао 00000 Cee —14 4 18 8 Ja, Py O 2511 1t ft 4 X t Do. 4 X iat Mort. Deb. (red.) 0 TTE 101 —1C4 4 6 7 a . 6.3 ee 
Bt. 4 Do. 4 per Cont. Deb. Hook . . . . . х= 01 816 5 | Feb, Aug l і St. 414 | British 1homs'n-Houst'n4) Ii. Db. 100 —102 4 8 8 2 * 
Ф - Bastern & б. African 4 Mrt. Deb,1909) 1004 —10:3; 8 18 © | Feb, Aug 102 са b 8/6 Pritish Westinghouse 67 swaps] 2 |:1 2 8 = 2 8 
4 Do. 6% Mauritius Sob. Debs. (red.) 10642-:10414| 8 18 0 | Мову, Nor. Bt. 4X |t De. 4 per Cont. Mort. Deb. Stock . 87 -5s 4 911 2 Ка 
5 G. N. (of СорепЬадер) ex сро .. 88 —34 | 6 17 11 | Јар, јоу | .. ee > brush Electrical Engineer buo e ys ei б —1 se March .. . 
100| 44% |tHalifas & Bermudaaxlst Mt. Db. (red.) $9 —101 | 4 9 1 | June, Deo 9{ .. 9/44 | Do. per Cent. Pref. №ор-Сош....... 1—1j |8 0 0 ManBep| ~ - 
951696 | Indo-huropesn nn 40 51 | 6 7 4 | Мву, Nov | (vg | 19 st. s4% |, Do. 43 per Cent. Perp. 1st Deb. Stock 12 —96 | 414 9 Mar, Bept "EE 
100) 81 Mackay (cmi aries Cm mon 59 б 2 6|!ап,дш)у| .. s t. 4 t Do. Perpetual 2nd Deb. Stock . . .. 77 – 80 5 12 6 Jan, J e 
100 Do. Preference . ..........— 14 519 0 Ja. ApJy.O| .. " б TA Callender's Cable Con. Ord. ..........| 10 —1 |6 10 10 Jan, July | 10}: ~ 
190| 4y |tPacificé Burope'n Tel.42Guar.Dbe.(s0.)) (7 —100 | 4 uù 0 June, Dee - 5 76 | Do. 5 Cent. Cum. Ргеї............... t$é-t 4 811 Jan,July | e! 
5 West African Telegrap Shares 00. 00000 tà- 9 b 11 1 ее -s ЫЫ 5t 4 Do. “урет Cent. let Mort. Debs.(rd.) 106 —1 8 4 8 8 | Nov, May 1073 =e 
1 те West Coast of America 009206099 90000*00* 000 „= ^ ео we е ее 1 907 Castner- eliner Alkali Co. б „ „ eee eve 1— 4 e b a ee ae 
1 4 t Do. 4 т Cent. Deb68........eeer e tonne: 9) —100 4 0 0 Дат, July ss * St 4 r4 Do. 4 X let Mort. Deb. (red. *9« 000005 (4 —19 4 10 11 ! as 96 . * 
West In and Репеша................. эө, —{ oe May, Nov ее 1 1% 2 Chadburn's (Bhi ) Telegraph ооо 14 —)] 8 0 0 ' oe hi oe 
50 To. 6% let Pref. .................. „| 8-f€ 7 1 2 May, Мст| è$ 1l 71a, | Do. 6% Cum. def. 1. | 10—10, | 6 2 7 | Е s ee 
a Do. 0 per Cent. $nd Pref. 00:00600 00, оов 51— ef ee Moy, Nev ы . . 8 176 Crompton and Co. (Nos. 1 to 54,000) ee 3—9 8 10 6 Jan, July ee ee 
100] &y |'tDo. Б per Cent. Debs... .... . . 101 7104 | 418 2 | Јев, Joly . | .. 100 ey |' Do. S per Cent. 1st Mort. Debs. (red.)/ $4 —9» | 5 1 0 | Jan, . 
8/0 Western Telegra h 90509900995» Обо 000005 ee 123-14 5 0 0 Mr,J ор 1 8 12," b 1C/0 Lick, Kerr & Co. Orden 7 — 4 6 Y 8 Sep e ә чы ы 
100 5 do. 6 Debs. End Series, 1906) bead LI) 100 —1(3 4 18 U June, «o "s we 5 8 0 Lo. 6 Cum. Pref. ооо 0990 оов оос 9000900 900 000 t 6 b 0 0 Ве - o b s 
Ві. 6% |t Do. 4X Deb. Stock (red.) ... ... .. . 101 - 8817 8 = (1| st. ун Do. 4½ Deb. Stoch | 108-108 |4 |. ae 
TELEPHONES | 3 .. e e Sh.) (£8 pd.) 14! н p: 12 К 
e b ee о. (26 pa 0 eee — ee e 7 x 
8/0 | СМИ Telephone (fully paid, ............... —'14 |4183 8|Atgousb .. 7^5» 7 (Bt. «X |! ro 4 yer en ог дер саца) нА m - 10 11 ‚ June, Dec ч 
VVV „ „ tA Hémundton's Elec. Corp. Ord. . 2—6) | 612 0 R r 6, 5 
a a on Q. е Pes % 00:00000: өө, — . as 15 i nn 
81 бХ | Do. Det. Stack ........... 1 45 —.—.—. | 102 —164 | ^ 16 2 — hid nod [ 8. so | Do. e rer Gent, lat Mort. Bb. red. 10.118 1 7 С we] - 
% | Do. брег Cent. Cum. Ist Ртеї........| ]8—14 | 4 6 8 Feb, Aug | . „Ist. „Po. $i We Co (red.) 1 zl |7 o olja. т 
% | Do. брег Cent. Cum. dd Pref. . .. 12 —18 | 412 4 | Feb, Aug | à | .. || 21/7} | Electric Cent Cum, ДЬ нынын, + н VVV е Ше 
6| 9/6 | Do. 6 per Cent. Non-Com. 8rd Pref...) 63-13 |4 9 5,teb,Aug | .. | .. 22,0 Do. 7 ре Cent. lat Mort. Deb. (red.) scam 141-8 3 ju EN 
St.] say bo. Deb. Stock 8j per Cent. (red.). 99 —101 | 8 9 8 | June, Dec 195 St. 4 Lo. | ‘rectric (1900; bY Com Pref 6—10 b ocj ' : à 
st. éx | Do. 4 per Cent. Deb. Stock (red.)...... 1014—102:| 8 17 4 e. 4 2 10| 6,0 |19епета DO t. 1st Mort. Debs. ы] 97 —10118 19 2 = |: 
0/8; Oriental 90«092-009000920229.00:90.00.00* 0090099909900 1-—1j 4 8 9 A, til, Oct 1.: EV Bt. 4 Do. 4 Ire he b Works Ord, ridic 1! 1? 6 0 0 Feb, À ug 13 $e 
0/7} Do. 6 per Cent. Cum. Pref. ............| 1—1; | 6 1 v — T 510,0 Benlen xir ae Pref 5 Tu 4 3 8 Feb, Augi - | - 
Bt. 417 [4 Telephone Co. of Egypt 442 Db.SUr.Rd.| 100 — 305 | $ 7 6 — colon 5 9/8 | Do. i Cent. Mort.Deb.Biock(rd.) 100 —111 |4 1 1 Ate 
5/0 | United River Plate .. . . „„ 7 7 5 6 8 [July 77, 7} ||| Bt. 'j4 Do. Eber Guita Perch &c. Wrks. 151—1 806 228. ane С 
6 |! Do. Б per Cent. Com. Pref. .-. .. Б —Е} | 617 9 | June, - | = if} 20) 60 | India 4 fer Cent. 1st Mort, Deb’ (red) 100 —10 | 317 8 Len en 
St. бү+|* Uo, Б per Cent. Deb. Stock (rod. ).... . 166 - 78 | 4 12 7 | Јопе, Deo | .. ||| 100 4 Do. 4 fer . Ў 
a 10 % | Mather & Platt 5 per Cent. Cum. Pref. 11}—-12 | 4 8 4 | Mar,Sept| . 
FANGIAL, MVESTMERT, Ae. 12 24/0 | Telegraph Construction & Meinten ce. 31—35 | 5 9 1 Mar, Н 121 
2/0 Nes. & Gen. Investment 6X Cem, Pret.) 43-8) |514 4 = ‚|. [fl 10) 6% |t Do. Сри сь Den. повст 1909..... 161 = 837 8 „а. Н = 
49 | @lobe Tolegzeyh and T: Ж ОКТ н | b 0 19 49.27,0 A 10 | 5 = таве 125 Ce Er eoe yet Ры 8 
я : en А 8 | a Я * ET А * . © Ff pee One оо ; А еэ 7 * 
10 pe ai ete Cabos Trost (Coat) . . , 195 — 128 4 18. 9 | Ark. dat EUN 4; Do ё рет Cent. Ist Mort. Debs. ...., 78 —. 521 Mas Көз| - ~ 
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NOTES. 


— — 
THE following notice has been issued by the St. Marylebone 
Borough Council in respect to a Board of Trade enquiry as to 


the change of pressure of electric supply in Marylebone :— 
St. MARYLEBONE ELECTRIC LicHT1InG ORDER, 1901. 

Whereas the Mayor, Aldermen, and Councillors of the Metropolitan 
Borough of St. Marylebone, being the undertakers under the above-named 
Order, have appealed to the Board of Trade for their consent to a change 
in the pressure at which electrical energy is supplied within the said 
Borough to certain consumers whose premises were supplied with energy 
on March 4, 1896. 

And whereas the Board of Trade have determined to hold a local enquiry 
with respect to the said appeal. 

Notice is hereby given that the said enquiry will be held on behalf of 
the Board of Trade by F. Sis WILLIAUS, Esq., barrister-at-law, on Satur- 
day, July 15, 1905, at 11 am., at the Town Hall, Marylebone-lane, and 
that the said enquiry will be open to any consumer whose premises were 
supplied with energy on March 4, 1896, and who objects to the proposed 
. change of pressure. | 
We believe this is the first enquiry of the kind to be held 


since the alteration, in 1901, of the Board of Trade regulation 
relating to pressure of supply at the consumers’ terminals. 


Under the previous regulations of 1896 no change could he 
made in the pressure of supply to any consumer connected 
previously to that date without the consumer's consent: the 
consumer, in fact, had an absolute veto. After an exhaustive 
enquiry by the late Sir COURTENAY BoyLeE (then Permanent 
Secretary to the Board of Trade) in March of 1901, regulation 
B 6 was altered, giving the right of appeal on the part of the 
undertakers to the Board of Trade, who have power to appoint 
an arbitrator, this applying only to consumers who had been 
supplied prior to 1896 and refused their consent to the change. 
In the case of consumers connected subsequently to the date 
of the 1896 regulations, the change in pressure has to be sanc- 
tioned by the London County Council and public notice has 
to be given, and these terms have, of course, been complied 
with. The conditions imposed by the County Council were 
published in our issue of November 25, p. 237. The enquiry at 
Marylebone is the outcome of the acquisition by the Borough 
Council of the portion of the undertaki ng of the Metropolitan 
Electric Supply Co. in their area, and the changing over of the 
supply pressure to 200 volts. In the case of about 1,700 
consumers connected to the Metropolitan Electric Supply Co.'s 
Marylebone mains prior to 1896 this has been carried out 
without objection, but some 40 consumers having refused their 
consent, an enquiry will be held as above. 
— 

ATTEMPTS have been made from time to time to apply to 
alternators Dr. HoP KINSON'S familiar principle of testing con- 
tinuous-current machines. Such applications have been pro- 
posed, for instance, by Mr. W. M. Мовркү, Prof. AYRTON and 
Mr. B. A. BEHREND. It cannot be said, however, that any- 
one of the solutions suggested satisfies all requirements, and, 
although the one or the other method may have served well 
under certain conditions, it failed in other instances. While 
these investigators occupied themselves with one particular 
method, trying to improve upon it as failure in the testing shop 
disclosed its weaknesses, Mr. S. P. SMiTH, from whose pen 
an article appears in this issue, looks at the problem from 
a wider point of view. He enumerates about a dozen possible 
modes of connecting up an alternator so that full load current, at 
normal speed, may be caused to flow through its windings with 
a small expenditure of actual power. The methods of MorDEy, 
AYRTON and BEHREND appear as special cases of the general 
problem. Electrically, there is not very much to choose 
between the various kinds of connection, but for mechanical 
reasons a number of combinations have to be rejected. It is 
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on this account unsafe, as а rule, to carry out' a test with un’. 
balanced fields. Even when the field coils are distributed 
around the armature so as to give a perfectly-balanced system, 
the tests are not always safe. It would appear that trouble 
arises particularly when the number of generator coils is small 
compared with the number of motor coils. 


THE decision of the Committee of the House of Commons 
given on another page, concerning the North-East London 
Electric Railway Bill, strikes a reasonable mean between the 
early and the more recent attitudes of Parliamentary Com- 
mittees concerning electrical schemes. When tube railways 
were first promoted, a large number were passed either without 
sufficient investigation into their financial merits, or else without 
sufficient safeguards as to lapse of powers and so on, should the 
works not be proceeded with. The result was that, with but one 
or two exceptions, none of the earliest schemes were proceeded 
with for many years, and a considerable outcry was made in 
Parliamentary circles which culminated in the appointment of 
the Royal Commission on London Trattic. In the meantime, 
American financiers had taken up some of the derelict schemes 
and pushed them forward. Before the appointment of the 
Royal Commission on London Trattic a number of tube bills 
were promoted, but Parliament, having in mind past experience, 
refused to sanction any that could not guarantee the capital. 
Whilst not wishing to see schemes passed of an unsound finan- 
cial character, we cannot but think it a too stringent condition 
to ask that capital should be absolutely guaranteed when the 
Bill is before the Committee. Therefore, the decision in the 
present case that one-half of the share capital of £4,000,000 
shall be found within one, year of the passing of the Act is 
an eminently equitable one, whilst the decision of the Com- 
mittee in other respects has effectuaily aimed at preventing 
the recurrence of what happened so frequently in the past— 
viz., that although the line was not proceeded with, its authori- 
sation formed a bar to any other scheme being promoted for 
the same route. 


— — 


THE analyses of electricity works accounts which we publish 
this week afford an interesting comparison between two large 
undertakings. Manchester, on the one hand, has a load factor 
of 19-2 per cent. and an output of over 334 million units, while 
its neighbour, Salford, has a load-factor of 25:55 per cent. and 
an output of nine million units, these figures referring, of 
course, to units sold. Both places are equally well situated as 
far as fuel facilities are concerned, and both have a combined 
lighting and tramway load. Yet Manchester is inferior to Sal- 
ford as regards costs, and the reason is not far to seek. Figures 
relating to the former show that not quite twice as many units 
were sold for traction and half as many for power as for lighting. 
At Salford, the units consumed by the tramways were four times 
as many as those for lighting, while those sold for power 
exceeded those for lighting. It is not surprising, therefore, 
that the load-factor at Salford is high and the works costs 
low. One feature worthy of note is the very low coal con- 
sumption (3:21b. per unit) at the Stuart-street station of the 
Manchester Corporation, while on the other hand the total 
fuel costs at Salford, 0:194d. per unit, establish a record for a 


municipal electricity works. With regard to capital expendi- 


ture both places are nearly alike, and in both cases the figures 
are high. 


THE South Wales Electrical Power Distribution Co. has 
addressed letters to the Corporations of Swansea and Newport 
stating that several consumers in these towns had applied to 
the company for supply for power purposes, but that the 
company were unable to furnish this under their Act without 
the consent of the Corporation. In some cases, the Company 
add, they would be prepared to supply at 2d. per unit. The 
matter has been treated too lightly, however, and in both 
cases the consent of the Councils has been refused without 
further enquiry. In such cases as these, it should be the duty 
of the Council to enquire into each specific case, and when they 
find that the consumer could be supplied at a lower price by the 
company than from the municipal electricity works, there should 
be no hesitation in granting permission. The company, on the 
other hand, is ill-advised in putting its demand in such general 
terms; the matter is one for frank and open negotiation, and 
there should be no reason why full information as to the con- 
sumers’ demand for power and the price at which the company 
is willing to supply it should not be made public as a basis for 
these negotiations. A municipality regards a power company 
as its natural enemy within the walls of a Parliamentary com- 
mittee room, but once Parliament has decided the case between 
the two parties, a more reasonable spirit should prevail, for 
both the company and the municipality have the same interests 
at heart—viz., the well-being of the industries contributing to 
the support of the district. 


THE appeal of the Manchester Corporation against Mr. 
Justice LAWRANCE'S judgment in the case of A. H. Midwood 
& Co. r. Corporation of Manchester (The Electrician, Vol. LIV., 
p. 936) was dismissed yesterday with costs. It will be remem- 
bered that a fire occurred on the electric light mains, and 
spread to the plaintiffs’ premises, it being alleged that the 
accident occurred through negligence on the part of the 
defendants. In discussing the matter at the conclusion of 
the first trial we expressed the opinion that the verdict was a 
perfectly proper one; it is satisfactory to know that this 
opinion is supported by the Court of Appeal. 

— 

In the concluding portion of our article on the Electric 
Tramway Exhibition we describe a new type of tramway test 
pillar, designed by Callender's Cable and Construction Co. to 
comply with the Board of Trade requirements. One of the 
instruments which this pillar contains is a recording ammeter, 
so connected that a continuous record is obtained of the 
current passing from the rails to earth. It is by no means 
essential that a recorder should be used and we are in a position 
to state that the electrical adviser to the Board of Trade is 
satisfied if a low-resistance maximum-demand indicator is 
employed instead. Pillars of this kind are not suitable places 
in which to fix recording ammeters, and, besides, demand indi- 
cators are much cheaper. There are, certainly, distinct advan- 
tages in a recorder, because it enables an engineer to ascertain 
at what time any change in the value of the leakage current 
takes place. This, of course, facilitates the finding of a fault 
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which may have been caused while the road was undergoing 
repair. The proper place for the recording instrument, how- 
ever, is the station switchboard ; if it is wanted at all it should 
be placed there and connected by pilot wires to its shunt, which 
is fixed in the feeder pillar between the negative feeder and 


earth. 
OO —— ——— —— 


Personal.—Herr E. C. Zehme has been appointed editor of our 
German contemporary, the Elektrotechnische Zeitschrift, in succes- 
sion to Prof. Gisbert Kapp, who has resigned the editorship, after 
nearly eleven years' service, to take up the position of Professor 
of Electrical Engineering at the Birmingham University. Herr 
Zehme commenced his new duties on July 1st. 


The Jungfrau Railway.—According to the accounts of the 
Jungfrau Railway Co., just published, the number of passengers 
carried during 1904 amounted to 53,036, against 57,167 in 1903. 
The densest traffic occurred in August and July, in which months 
the number of passengers was 25,406 and 17,566 respectively. 


Cable Interruptions. Date of Interruption. 


Тагйа—Тапдшег............................ Jan. 18, 1904 
Jamaica— Colon Jan. 10, 1905 
Paramaribo—Cayemne ...................... May 25, 1905 
Bolama — Biss ao June 21, 1905 
Trinidad Demer aral. July 3. 1905 
Sierra Leone А ссга ...... F July 4, 1905 


Test of De Laval Steam Turbine. According to the Electrical 
Review of New York, Profs. E. F. Miller and R. R. Lawrence 
tested recently a 150-н.р. turbine built bv the De Laval Steam 
Turbine Co. in 1903 After 14 years of constant service at 
the New England Structural Co., East Everett, Mass, no 
appreciable wear on the pinion of the gearing or on the tur- 
bine buckets could be detected. The following figures relate 
to a steam-consumption test after the turbine had been put 
together again: Speed, 1,200 revs. per min.; pressure at tur- 
hine, 146 lb. per square inch; vacuum, 4:18 in. below baro- 
metric pressure; average output, 106:1 kw. ; steam consump- 
tion per kilowatt-hour, 26:49 Ib. 


Flood at Piccadilly-circus.—The fact that the electric light- 
ing cireuits were not affected by the flood in Piccadilly-circus 
on Monday speaks well for the condition of the mains and 
junction boxes. Soon after eight o'clock in the evening one 
of the mains of the London Hydraulic Power Co. burst, and a 
large volume of water escaped. In addition to the stoppage 
of traffic and general disturbance caused by the flood, several 
hotels and flats in which the lifts are still worked hydraulically 
suffered much inconvenience. At Daly's Theatre, where the 
fireproof curtain is held up by hydraulic pressure, the curtain 
descended automatically and could not be lifted, so that the 
performance had to be stopped. 


Opening of Sheffield University by the King. —On Wednes- 
day their Majesties the King and Queen visited Sheffield, and 
among the numerous acts they performed was the opening of 
the new University. In addressing their Majesties, the Duke 
of Norfolk, as Chancellor of the University, said that the 
intellectual and educational movement which culminated in 
the University, was originally started by Mr. Mark Firth. 
Other citizens of Sheftield who had helped the movement 
forward were Sir Henry Stephenson, Sir Frederick Mappin 
and Mr. Sorby. It was contemplated that £200,000 would be 
required for the University buildings and the endowment of 
them ; £180,000 of this was already in hand, Mr. Wm. Edgar 
Allen having contributed £10,000 on the previous day, with 
the reservation that that sum was to be devoted to library 
‘purposes. 

Opening of Electric Laboratories at Liverpool University.— 
The new electro-technical laboratories described in our last 
issue were formally opened by Sir Joseph W. Swan on Satur- 
day. After the ceremony of admitting graduates, Sir Joseph 
delivered an address, in which he reviewed the progress of 
electrical science during the last 25 years. He appealed for 
adequate provision of technical instruction, and called attention 
to the enormous capital invested in electrical enterprises. It 
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was somewhat disconcerting to realise the extent to which 
foreign products were entering the very birthplace of the steam 
engine and dynamo. Other industrial applications of electricity 
would surely arise, and he maintained that there was yet time 
for this country to regain the premier position. In conclusion, 
he referred to Mr. David Jardine's munificent gift of £10,000, 
which was quite sufficient to meet the requirements of a suit- 
able electrical engineering laboratory. He then formally 
declared the new laboratories open. 


Thunderstorms.— Exceptionally severe thunderstorms oc- 
curred on Sunday, being especially severe in the neighbourhood 
of London, although the area of each storm was restricted. In 
Hampstead, a man and his daughter were killed by lightning, 
ard damage to property is reported from the central and 
southern portions of England. An electric lamp post at 
Putney station was struck and shattered into fragments. At 
Newark post office the telephone test room was set on fire and 
the entire building narrowly escaped destruction. The chim- 
ney of the Hornsey electric lighting station was struck by 
lightning and damaged. During a religious service near 
Dromore, Co. Down, Ireland, the tent in which the service 
took place was struck by lightning, two men being killed and 
a large number of other persons injured. A farm labourer at 
Aitkenhead, Lanarkshire, was also killed. At Retford, on 
Wednesday evening, a motor car was struck and a lady riding 
in it rendered unconscious. 


Brush and ВЕТ. Athletic Sports.—On Saturday this 
annual function took place at Loughborough, the weather 
being exceptionally hot and fine. The London staff travelled 
down by the 10 a.m. from St. Pancras and luncheon was com- 
menced immediately on arrival at the sports ground. Then 
for three hours a large crowd of spectators sat under a tropical 
sun and watched an excellent series of competitions, which were 
keenly contested in spite of the heat. Probably the events which 
caused most amusement were push-ball and tilting the bucket, 
the latter being an especial favourite with the competitors. 
Lady Vaux of Harrowden kindly presented the prizes, and 
dancing was indulged in during the evening. The Lough- 
borough Rifle Volunteer band was in attendance. Certain of 
the visitors were given an opportunity of looking over the 
works during the afternoon. It was observed that the shops 
seemed very full of work, several steam turbines being in 
course of construction. Brush radial trucks and one-man cars 
were seen in various stages of erection, while a new petrol 
motor bus had just been completed. 


Wireless Communication with Iceland.—4A Reuter telegram 
from Copenhagen states that the following mail advices, dated 
July 4th, have been received there from Reykjavik :—“ An 
agent of Messrs. Siemens & Halske, the well-known Berlin 
electrical engineering company, is staying here at present. 
He has laid before the Althing a proposal on behalf of the 
company for the establishment of wireless telegraphic com- 
munication between Iceland and the Continent and between 
four commercial towns of the island, the company agreeing to 
provide the installation in return for a single payment of 
660,000 kroner (about £36,666). The company offers to 
deposit a guarantee for the efficient working of the system. 
The yearly cost of maintenance is estimated at 50,000 kroner 
(about £2,777). An agent of the Marconi Company has also 
arrived here, and will submit to the Althing pro osals for the 
installation of wireless telegraphy between Iceland and the 
Continent and between the four commercial towns of the island. 
The Marconi Company, it is added, has made experiments in 
wireless telegraphy from Cornwall to Iceland. These were 
successful on June 26th, 28th, 30th and July 3rd, but less so 
on other days." 


Obituary.—Sir William Muir, K.C.S.I., D.C.L., LL.D., who 
was from 1885 to 1903 Principal of the University of Edin- 
burgh. died on Tuesday at his residence in Edinburgh at the 
age of 86 years. 

We regret to learn of the death of Mr. John Thomas 
Connolly, one of the founders and a director of Connolly Bros. 
(Ltd.), of Blackley, Manchester. Mr. Connolly, whose death 
occurred on the 5th inst. after a short illness, caught a chill, 
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which brought on pneumonia, followed by heart failure. He 
was the eldest son of the late Thomas Connolly, and served 
his time as an engineer with Messrs. Hayward-Tyler & Co., 
and afterwards joined his father’s firm of Shaw & Connolly, 
which was taken over by the Okonite Co., and Mr. Connolly 
became assistant works manager. When the Okonite Co. 
closed their English works, Mr. Connolly, with his brother 
James (now director and secretary of the company), started 
the firm of Connolly Bros, a private limited company. He 
was held in great respect by the workpeople, about 500 of 
whom and a large number of friends and acquaintances 
attended the funeral on Saturday last at Mostyn Cemetery. 

We regret to announce the death of Mr. William Bruce 
Dick, founder of the firm of Dick, Kerr & Co. Mr. Dick, 
who died suddenly at Sevenoaks, was in his 76th year, and 
has not taken an active interest in the management of the 
firm for the last few years. 


Single-phase Motor with Large Torque —In the English 
patent No. 8,620 of 1904, Mr. T. von Zweigbergk first refers 
to the impossibility of designing alternating-current motors of 
the induction type or with a commutator for a very large start- 
ing torque and then proceeds to explain an arrangement by 
which this may be achieved if two single-phase series motors 
(or a multiple of two) are available. Instead of two motors 
one double-wound motor, with two commutators, answers the 
same purpose. If the first motor is called the “A” motor, its two 
field coils being denoted by a, and a, and if the second motor 
is called the В” motor, its two field coils being b, and b, then 
Mr. von Zweigbergk connects the four field coils and the two 
armatures to form a closed circuit, the order being a, A, а,, 0, 
B, b, the latter being also connected to ai. In this circuit there isa 
small continuous-current generator. The alternating supply is 
connected at the junction of coils a, and 5, and of coils a, and b». 
Supposing the single-phase current to enter at the junction of 
а and b, it will flow through the two motors in parallel, 
leaving the closed circuit again at the point where a; and b, 
meet. Now it is apparent that the alternating current will he 
aided—at a particular moment—by the continuous current in 
one branch and opposed in the other branch. This means 
that the self-inductance is reduced in the one branch and 
increased in the other. In the former a large current is now 
able to flow, and a correspondingly large torque is exerted. 
In the next moment the alternating current has reversed, and 
the other motor gives a large torque. 


Stepney and the Administrative County of London & Dis- 
trict Electric Power Co.—In our last issue we briefly men- 
tioned the fact that the Stepney Borough Council had come to 
an agreement with the promoters of the Administrative County 
of London & District Electric Power Bill for a supply “in 
bulk," should the bill pass the House of Commons. The 
Finance, Parliamentary and Electric Lighting Committees have 
been acting jointly in the matter, and in a report to the 
Council they state that the promoters of the bill, having regard 
to the company's proposed area of supply and the magnitude 
of their operations, were in a position to offer to the Council 
some distinct advantages by way of compromise for the with- 
drawaloftheiropposition. The principal heads of the compromise 
were as follows: The Council, (a) to use all the energy that the 
plant that the Council's station is capable of accommodating will 
produce ; and (b) to supply any consumer within the Council's 
authorised area of supply except railways. The company, (а) 
to supply, in bulk, the energy that may be required by the 
Council beyond this; and (b) to supply railways only. Under 
the terms of the compromise, also, the Council could require 
the company to purchase the land which the former had ac- 
quired for the purposes of a new generating station at a sum 
which would yield to the Council a fair profit upon their bargain. 
The crux of the question was whether the promoters of the 
bill would undertake to supply electricity at a rate as cheap 
as, or cheaper than, that at which the Council could themselves 
generate it. The Committee were advised that the proposed 
charge (which they purposely refrained from specifying but 
which is set forth in the Hon. J. D. Fitzgerald's opening 
statement before the House of Commons Committee yesterday, 
published on another page of this issue), was lower than that 
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at which it was at present possible for the Council to furnish 
such supply ; and that it was extremely doübtful whether the 
Council could do so at a cheaper rate at the proposed new 
station. The Council had also, under the terms of the com- 
promise, the right of asking the Board of Trade for a reduction 
in price at the end of each period of five years. ' The agree- 
ment was to remain in force for a period of 50 years, and, in 
the event of the Council determining it, the Council were to 
pay the company such sum as might be required to cover the 
unredeemed portion of the special plant and mains used to 
supply Stepney, the life of the plant being taken as 25 years. 
The company had undertaken to pay the taxed costs of the 
Council's opposition to the bill in the House of Lords. 

A lively discussion followed the reading of the report, during which i£ 
was stated that Mr. W. McLellan conducted the negotiations for the com- 
pany. An amendment was proposed to secure the support of the members 
of Parliament for the borough to oppose the second reading of the bill, 
but this was lost, and the motion to adopt the report was carried by a 
majority of seven. 

References to the Stepney negotiations were made in the debate 
upon the second reading of the bill, reported in our Parliamen 

tary columns, and also in the Committee stage of the Bill 
yesterday. | | 


British Association. —cWe are now able to give a more 
definite forecast of the programme which will be followed by 
the British Association for the Advancement of Science this 
summer at Cape Town and Johannesburg. Members leave 
England either on July 22nd or July 28th, the mail steamer 
which leaves Southampton on the latter date arriving at Cape 
Town on August 15th. On that day the opening meeting will 
be held at Cape Town, and the President (Prof. H. H. Darwin, 
F.R.S.) will deliver his inaugural address. The Association 
will remain at Cape Town until the end of the week, leaving on 
Saturday, August 19th, for Durban, Pietermaritzburg, Colenso, 
Ladysmith, and Johannesburg. The meeting at Johannesburg 
will be from Monday, August 28th to Friday, September Ist, 
after which the Association returns to Cape Town, via 
Bloemfontein, De Aar, Kimberley, Bulawayo and Zambesi 
(Victoria Falls). The arrival at Cape Town will be on Sep- 
tember 19th, and the boat leaves for England on the following 
day, arriving at Southampton on Saturday, October 7th. 
Sectional meetings for the discussion of Papers will only be 
held at Cape Town and Johannesburg. The number of Papers 
of electrical interest will be less than usual both in Section A 
(Physics) and Section G (Engineering). The committee of 
Section G have completely changed their form of agenda this 
year, having decided to deal with a few important Papers rather 
than a number of short memoirs, as hitherto. The Papers to 
be read before Section G at Cape Town are :— 

„Colonial Dutch Architecture,” by C. H. Smith; Motor Cars in South 
Africa," by A. T. Hennessy; "Cape Government Railways," by A. M. 
Tippett; * South African Rolling Stock," by H. M. Beatty; % Ocean 
Turbine Boats,” by Prof. Biles ; South African Harbours," by Cathoart 
Methven. 

At Johannesburg Col. Sir C. Scott-Moncrieff, G. C. S. J., 
K. C. M. G., will deliver his Presidential Address and the follow- 
ing Papers will be read :— j 

“ Wire Ropes in Mines,” by Prof. J. Perry; “ Wireless Telegraphy,” by 
Sir W. H. Preece; ‘South African Architecture," by W. Lucas; Eiec- 
trical Standardising Laboratory,” by J. H. Dobson ; “ Roller B А 
by Т. W. How; “Electric Power Distribution in the Rand," by Mr. 
Robert Hammond. | 
The above is not necessarily the order in which the Papers 
will be submitted, as this will only be decided upon when the 
Association reaches Cape Town. So far as we have been able 
to ascertain, the only Papera of electrical interest in Section A 
will be one by Prof. Beattie, of Cape Town University, and 
another by Mr. J. Brown, F.R.S., of Belfast. .The following 
lectures will also be delivered :— 

Cape Town: Prof. Poulton on Barchell’s Work in South Africa,” and 
Mr. C. V. Boys on а aubject in physics. Durban: Mr. F. Soddy on 
“ Radio-Activity.” Pietermaritzburg: Prof. Arnold on * Compounds of 
Steel." Johannesburg: Prof. Ayrton on Distribution of Power," and 
Prof. Porter on Mining." Kimberley: Sir William Crookes on Diamonds. 
The Sectional Presidents are as follows :— | 

A (Mathematical and Physical Science), Prof. A. R. Forsyth, F.R.S. ; 
B (Chemistry), Мг. G. T. Beilby; G (Engineering), Col. Sir Colin Soott- 


Moncrieff. (. C. S. I., K.C.M.G.; L (Educational Усі: псе), Sir Richard 
C. Jebb, M.P. 
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MANCHESTER CORPORATION ELECTRICITY WORKS 
ACCOUNTS. 


The annual report by the chief electrical engineer to the 
Manchester Corporation (Mr. S. L. Pearce) contains several 
interesting statements. Two of the old belt-driven Goodfellow 
sets have been taken out of the Dickinson street station and 
sold, their place now being occupied by two Siemens-Parsons 
turbines of 750-kw. capacity. Superheaters are being added to 
the boilers, and a saving of 8 to 10 per cent. in the coal cost 
has been effected during the year ended March 31, 1905, 


although only some of the superheaters were then working. A: 


CO, recorder has enabled a further saving of 4 per cent. in the 
coal cost to be made. To provide for further extensions, the 
Committee have entered into contracts with Messrs. Bruce 
Peebles & Co. for the supply of three 500-kw. motor con- 
verters, and with the British Westinghouse Company and 
Messrs. Ferranti for the necessary high and low-tension switch 
gear. These sets will be driven from Stuart-street, and are to 
be completed by the autumn. Further extensions of steam- 
driven ү at Dickinson-street are impossible, ав the boilers 
are working up to their full limit. During a week of fog just 
before Christmas the total output of all the stations was 
1,250,000 units. 

There is nothing of special interest in the report with regard 
to the Bloom-street station. 

All the plant installed by the various contractors, to Sir 
Alexander Kennedy's specifications, in the Stuart-street (No. 1) 
station, has been taken over. There is an ample reserve of 
steam power available, and the coal consumption has been as 
low as 3˙2 Ib. per unit, trouble with steam piping having been 
almost entirely eliminated. The new plant in Stuart street 
(No. 2) station is on the verge of completion. 

The new lamp connections during the 12 months were 
equivalent to 52,080 8-c.p. lamps, and the new motor connec- 
tions 75,851 8-c.p. lamps. Great progress has been made in 
the motor-hiring business, the motors on hire numbering 348 
and totalling some 1,422 H.P. It is stated that the percentage 
increase of power units for the year, amounting to no less than 
74 per cent., must be directly attributable principally to the 
motor-hiring scheme. On the other hand, it is pointed out that 
the low rates charged for hire involve a certain amount of risk 
to the department, and very strict supervision, over the con- 
sumers as well as the motors, is required. 

Year ended March 31, 1905. 


Units sold for private lighting .........0..ceceeees 9,939,381 
Units sold for power . . 4,739,992 
Units sold for tramwayhyhyhs 18,926,305 
Units sold for public lamps ...................... 81,032 
Total unita sold .................... afa e zer 33,686,710 
COST PER UNIT SOLD. 
GENERATING Costs, 
CORE кагы cous mymss x i bak 0-260d. 
Oil, waste, water and stores 0:035d. 
BROS: Quae Dese v E 88 0:108d. 
Repairs and таіпќепапое ........................ 0:086d. 
lll! 8 00114 
05004. 
DisTRIBUTING Costs. 

WARE! RED 0:108d. 
Repairs, stores, &0............................... 0:133d. 
Sundries ............ / ЕОР 0:017d 
0°253d 

TOTAL WORKS COSTS ......... e 0 753d. 

MANAGEMENT CHARGES. 

Rents, rates and tages 0:142d 
Salaries, stationery and establishment charges...... 0°059d 
Insurance, legal charges, «с. ..................... 0:015d 
0:216d 

TOTAL COSTS (excluding capital charges) ........ 0°969d. 
I ⁵⅛ͤV—M ß x 0°457d 
Sinking fund ..2: ⅛5mw:m 8 0°385d 
Instalmentofloan repaid to Public Works Commissioners 00374 
TOTAL COSTS (including capital charges 18480. 


The respective maximum loads and plant capacities of the 
various stations are given as follows: — Dicltinson- street, lighting, 
5,648 kw., traction 424 kw., combined simultaneous 6,072 kw. ; 
plant capacity 9, 100 kW. Hloom- street, lighting 4, 600 kw., 
traction 2, 491 kw., combined simultaneous 6,640 kw. ; plant 
capacity 7, 200 kW. Stur street (No. 1), lighting 3, 233 kw., 
traction 4,167 kw., combined simultaneous 7, 400 kw.; plant 
capacity 9,000 kw. The maximum demand on all stations 
simultaneously was 12,779 kw. for lighting and 7,244 kw. for 
traction, the total maximum demand being taken as the sum 
of these—viz., 20,023 kw. The combined load-factor therefore 
works out at 19:2 per cent. Out of the 47,170,721 units 
generated, 3,292,842 were used on the works and 10,191,169 
lost in distribution or otherwise not accounted for. 

The following Tables contain an analysis of the capital 
expenditure to March 31st, each generating station being dealt 
with separately. 

DICKINSON-STREET. 


— — — — 2 ИНЕК — — шшш 


Fer cent. 


| Total, " 

Account. March 31, 1905. £ per EW. | or total. 
Laid c: deco K £11,545 12 8 | 598 17:84 
Buildings .................. 53,068 10 1 — 583 19:89 
Маоһїпегу.................. | 166,108 7 0 18-25 62˙27 
(£266,722 9 9 | 29:81 | 10000 

BLOOM-STREET. 
( AA 15.082 19 1 2-09 7-62 
Buildings .................. 57.824 18 8 8-03 29:97 
Machinery ........ 3 124,634 4 2 17°31 63:11 
£197,542 111 ^ 27°48 100-00 

STUART-STREET. 
Land .................. .. . . £9,931 18 0 111 1-98 
Buildings .................. 203,133 14 6 22:57 40:28 
Machinery ........ 5 j 291,128 14 11 32-85 | 57-74 
£501,244 7 5 | 5603 | 10000 


The high capital cost per kilowatt of Stuart-street station is 
due to the fact that two 3,750 kw. sets with switch gear are 
not yet running on load, although, presumably, some payment 
for them and the buildings in which they are installed, has 
been made. A further sum of £80,858. 15s. 5d. has been ex- 
pended on providing river covering, viaducts, &c., at Stuart- . 
street, and £6,668. Os. 2d. is debited on account of,a battery 


station. The remaining items of capital expenditure are as 
follows :— " 
тоа, e p, | Per cent. 
Account; March 81, 1905. £ Per kw. of total. 
Gen'ing stations, Le. (as above) £1,156,035 14 & 4174 48°01 
Distributing statns. (land, build- 
ings, machinery, &c.) ...... | 270,551 11 7 10:69 12:30 
MAING PEE 760,433 1 4 30-06 84:57 
Meters 48.769 14 11 1:93 2:22 
Motors. p ——————— 8,645 13 11 0:84 0:39 
Electrical instruments 43378 4 4 0:17 0:20 
Cable stores ' 80,032 5 8 1:21 1:39 
Cottage property ............ | 2,455 14 2 0:10 0:11 
Office furniture | 2,287 11 O0 0:08 | 0:10 
Consulting engineer's fees 15,600 0 0* 0:62 | 0:71 
£2,199,689 11 7 100-00 


8594 | 


*This item will be apportioned when all expenditure under Sir Alexander 
Kennedy's scheme has been ascertained. 


The cost of generating and distributing 33,686,710 units 
was £105,702; rents, rates and taxes came to £19,911; 
management charges, £8,311 ; insurance, legal expenses, &c., 
£2,068. The total of these figures is £135,992. The receipts 
were £302,199, and thus there is a balance of £166,207. Of 
this, £13,327 has been utilised for “ special renewals,” £25,000 
has been carried to the renewals suspense aecount, £64,144 for 
interest, £54,009 for sinking fund, £5,183 for repayment of 
loan from Public Works Commissioners, and £4,544 for re- 
serve fund, 


D 
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SALFORD ELECTRICITY WORKS ACCOUNTS. 


The Salford electricity works accounts for the year ended 
March 31, 1905, show that economies in working have been 
effected, and Mr. C. D. Taite, borough electrical engineer, in 
his report states that experiments are being conducted with a 
view to improving the steam consumption of the engines, so 
that a further marked gain in efficiency may be anticipated 
during the present year. The normal number of machines run- 
ning on load in the winter evenings was five; three of these 
were used for lighting and power up to 5:30 p.m. when one 
would usually be transferred to the tramway supply. This, 
Mr. Taite maintains, is à somewhat striking instance of the 
advantage of supplying both lighting and traction from a com- 
mon generating station. 

No radical improvements have been effected in the boiler- 
house plant, but several small improvements have been carried 
out, all of them tending towards economical working. The 
result is that the cost of fuel per unit sold has been reduced 
from 0:225d. per unit to 0:194d., an improvement of nearly 
14 percent. About 4 per cent. of this reduction is due to a 
more favourable coal contract. The coal consumption per unit 
has been reduced from 5:26 lb. to 4°66 Ib., this reduction being 
partly due to the assistance rendered by the CO, recorder. Ап 
arrangement has recently been introduced for cooling the 
coking bars of the mechanical stokers by means of a water 
service. It appears that these bars have accounted for about 
half the total upkeep expenditurein connection with the stokers 

The motor-hiring business has made steady progress during 
the year, the Corporation having, on March 31st, 165 motors, 
with an aggregate capacity of 1,367 H.P., out on hire. As the 
price of energy was reduced, on July Ist, to 13d. for the first 
1,000 units per quarter and 1d. for the remainder, it is antici- 
pated that a considerable development in the motor load will 
take place during this year. In the 12 months with which 
the report deals the new connections to mains were equivalent 
to 16,112 8 c.p. lamps and 815 H.P. in motors. 

The following table gives the various items which go towards 
making up the total works costs, together with the manage- 
ment charges, interest, redemption fund, &c. :— 


Year ended March 31, 1905. 


Units sold for private lighting 1,409,523 
Units sold for power ............................ 1,411,551 
Units sold for tramwayůꝶ sse ͥ ͥ 5,997,040 
Units sold for public lamps ...................... 184. 196 
Total unita sold ........ . 9,002,310 
COSTS PER UNIT SOLD. 
GENERATING Costs. 
4l!,;ßõ ³˙A EEG UNDO 0°194d. 
. Oil, waste, water and stores 0:0294. 
Wages ........... - 662666 0-078d. 
Repairs and maintenance ........................ 0:076d. 
0°377d 
DisrRIBUTING Costs. 

WAGON: Cocos ˙MM³MM.. .. 8 0 036d. 
Repairs, stores, &co᷑-rã . 0:080d. 
0:116d 

TOTAL WORKS Os — .. . (Q493d. 

MANAGEMENT CHARGES. 

Rents, rates and ќахев............................ 0-062d. 
Salaries, stationery and establishment charges ...... 0:107d 
insur&nos, d He Cares ews e Y Ree 0:020d 
0-189d. 

TOTAL COSTS (excluding capital charges)))) 0:6824d. 
Iss. 8 0:438d. 
5Binking fund. жэ» was es a sas de so AREAS P Sees 0:445d. 
1:565d. 


TOTAL COSTS (including interest and sinking fund) 


The maximum load was 3,600 kw., and the units sold being 
9,002,310, the load-factor works out at 28:55 percent. The 
units used on the works amounted to 825,967, and the capacity 
of the generating plant is 6,520 kw. 

With regard to capital expenditure, the following table gives 
the various items per kilowatt of plant installed in the gene- 
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rating station, and the percentage which each item represents 
of the whole capital expenditure :— 


! 

I e e. 
and“!!! usse 212,295 9 1 189 227 
Buildings .................. 85.425 9 6 1310 : 1574 
Machinery .................- 167,298 13 8 : 25°66 30-83 
Accumulators .............. 1008 6 0 | 107 | 189 
Mains and services .......... 251,456 14 10 3857 | 4684 
Transformers, motors, K... . 11,383 11 1 174 2-09 
Meters e 6.825 0 8 105 1-26 
Electrical instruments ...... 969 13 9 ! 0:15 0:18 
£542,652 18 7 | 83:23 | 100-00 


The works costs are £18,548, and by adding to this £2,332 
for rents, rates and taxes, £4,014 for management charges, 
£178 for insurance, £386 for obtaining the Prestwich Pro- 
visional Order and £180 for consulting engineer's fees, the 
total of £25,638 is arrived at. This, however, does not take 
into account £674 expended on public lamps. Hence the 
actual total expenditure is £26,312. The income by the sale 
of electricity, meter rents, &c., being £66,617, there remains 
a balance of £40,305. To this must be added £390 as interest 
received for money on deposit and investments, and thus there is 
a gross profit of £40,695. Out of this, £16,455 goes for interest, 
£16,727 to thesinking fund, £3,000 for depreciation and reserve, 
leaving £4,514 which has been appropriated for relief of rates. 
In his report, Mr. Taite calls attention to the fact that the 
amount set aside for depreciation and reserve represents only 
a fraction over à of l per cent. on the capital expenditure 
at the end of the year. This, in view of the possibility of 
obsolescence and to the high capital expenditure per kilowatt 
of plant installed, he considers quite inadequate. Moreover, it 
appears that, in the estimates for the current year, out of an 
anticipated profit of £10,650 no less than £7,500 has to be 
contributed in aid of the rates, leaving only £3,150 for depre- 
ciation and reserve, a quite inadequate amount. 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 


(Continued from page 427.) 


The Hookham Prepayment Meter.—With a view to the elimi- 
nation of troubles due to bent coins and coins of varying 
thickness, in the Hookham prepayment meter the coin is 
simply used as a key or link to raise a catch and allow a lever to 
turn far enough to release a disc or ball which is used to work 
the mechanism. These discs or balls, as the case may be, being 
made accurately to gauge, are capable of performing their work 
without the chance of jamming. | 

A meter of this make is shown in Fig. 96, the. coin elot B 
being on top at the left hand. There are two tills or drawers, 
one at each side, which slide out towards the front. One of 
these tills is to receive the coins, whilst the other contains the 
used discs or balls. In the front cover of the meter (removed 
in the illustration) there is a narrow plate which is screwed to 
the front between the tills and covers the terminals. These 
can thus be got at for the purpose of connecting the meter into 
cireuit without opening the main case. 

The reservoir À, partially cut away in Fig. 96, contains the 
unused checks (which in the meter illustrated are balls). On 
a coin being inserted in the slot B it at once falls into the slot 
in the lever C, which is pulled against a stop by the spiral 
spring shown, so that the two slots are in a line. C terminates 
in a handle, D, which comes through the front of the meter. 
On moving the handle to the left (which the consumer has to do 
after inserting the coin), C moves to the right, about an axis 
through the screw, and the catch E stops it unless the coin is 
in the slot in C, in which case the latter raises E and allows C 
to turn further and release one ball from the reservoir. The 
coin then falls into the shute and into the left-hand till. Until 


* From a forthcoming book to be published by ^ The Electrician " 
Printing and Publishing Co. All rights are reserved. 
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it is quite clear of C the notch F prevents C returning to its 
normal position and the insertion of further coins. The ball on 
being released from the reservoir falls into a grooved beam, G, 
which is pivoted at O. It runs down the groove until stopped 
by the first screw L fixed on a rocking arm, K. 

The weight of the ball on the beam causes the right-hand 
end of the latter to drop, which plunges the two prongs into 
the mercury switch H, thus making the circuit. As many as 
eight coins can be inserted at a time, releasing eight balls, after 
which a lever, I, is raised preventing tbe release of further balls 
or the insertion of more coins. The balls are released from the 
beam one at a time by the meter in the following manner :— 
The rocker K which holds the screws LL is attached by means 
of a connecting rod to a crank pin, J, carried by one of the 
wheels on the counting train. Change wheels are inserted in 
this train so as to allow one complete revolution of the crank to 
be equivalent in Board of Trade units to the amount to be sold 
for one coin, and consequently ono ball. The screws LL are so 
adjusted that, when at their highest position, they just allow 
the ball to pass under them, and the distance between their 
Eu is such that they allow only one ball between them. 

e left screw, rising, allows one ball to pass under it which is 
caught by the right screw. By the time the latter finally 
releases the ball the left screw is low enough to catch the next 


CovER orr. 


Fio. 96. - НоокнаАМм C. C. PnEPAYMENT METER. 


ball, which is not finally released until another complete revo- 

lution of J has taken place. The released balls fall into the 

right-hand till and are replaced in the reservoir when the money 

is collected. An adjustable balance weight, P, at the left-hand 

end of the beam enables the balance to be regulated so that the 

prongs are out of the mercury when there are no balls on the 
am, and the weight of one ball is sufficient to tilt it. 

By means of the screw N the beam is clamped and the mer- 
cury tubes of the switch closed for transit. N is unscrewed 
through a hole in the top of the meter, which is closed by the 
sealing gear. When unclamping, it should be ascertained that 
the washers which close the mercury chambers do not stick, 
and thus hold the prongs in the mercury. It is naturally of 
the greatest importance to the working of the meter that the 
beam should be perfectly free to swing, and that the mercury 
tubes of the switch are filled to the correct level, which is the 
bottom of the clear portions of the glass tubes. 

The tills are held in by the spring bolts at the back. These 
bolts, together with the cover of the reservoir and the cover 
for the hole above N, are all worked by a rod along the top of 
the meter to which the hasp for padlocking is rigidly fixed. 
Different forms of dials are provided. In Fig. 96 the dial train 
simply indicates the equivalent in £. s. d. of units consumed. 


The dials provided in another form of meter indicate the | limited by two stops. 


Board of Trade units consumed, and the number of coins used 
and unused. This latter type of dial is much to be preferred, 
as it enables the consumer to ascertain when more coins are 
required to keep the light on. 

The meter has a rather low torque. From tests made on a 
200-volt 5-ampere 60 ~ prepayment meter, it was found to 
have a full-load torque of 0:85 gramme-cm. 

It is made in sizes up to 5 amperes for either pennies or 
shilings. The penny meters are provided with the balls, of 
which they contain 120. In the shilling meters discs are used, 
25 usually being provided. These numbers of cheques there- 
fore enable the consumer to take 20 and 50 units respectively 
between the collector's visits at 6d. per Board of Trade unit. 
After these amounts of energy have been taken the supply 
would be stopped until the checks were replaced in the reservoir. 
The system of employing checks in this way, while probably 
avoiding troubles due to bent coins, possesses the disadvantage 
of putting a stop on the action of the meter and the supply of 
current. With the figures given above, a 200-volt 1j-ampere 
meter for ahilling coins would only enable the consumer to use 
full load for 13 hoursper day if the collection was made quarterly, 
and of course larger meters would reduce this time in propor- 
tion to their capacity. There is always the chance also of the 
collector omitting to replace the checks in the reservoir. 

The meter is large and heavy, its dimensions being lft. lin. 
square by 5in. deep, and its weight 301b. 

The Mordey-Fricker Prepayment Meter.—The Mordey-Fricker 
prepayment meter (sce The Electrician, Vol. XLIX., p. 131) prac- 
tically consists of an ordinary meter of this make with certain 
modifications and additions, and minus the dial train. As will 


Fio. 97.—Morpey-FrickER PREPAYMENT METER, Tor COVER REMOVED. 
be seen from Fig. 97, a stout brass plate divides the meter into 
two portions, the meter part proper being above it and the 
prepayment mechanism, mainspring and switch underneath. 
The numbers seen through the small window on the left indi- 
cate the total number of coins inserted, whilst the pointer and 
dial indicate the number of pennyworths still to the credit of 
the consumer. The bottom case is in two parts, the lower of 
which (Fig. 97) forms a till. It is hinged on the right and 
fastened by a padlock passing through two lugs, one of which 
is on the upper and one on the lower casting. The meter 
illustrated is fastened with a Tourtel padlock. The mains are 
passed through bushed holes, one at each side of the upper 
casting, to terminal posts, these being got at by opening the 
till. The action consists in the mainspring being wound a 
definite amount and the circuit made by the consumer, a coin 
forming a link in what might be termed the winding gear, and 
the unwinding of the spring and opening of the switch by the 
working of the meter due to the current passed through it. 
Fig. 98 is a view of the underneath portion of a 100-volt 
4-ampere meter designed to take sixpenny pieces. The wind- 
ing handle A and the large cogwheel D turn about the same 
axis. The handle turns from its normal position through an 
angle of just over 60 deg. from right to left, its travel being 
A spiral spring pulls it back against 
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the right-hand stop, in which position a slot cut in its arm is 
directly underneath the coin slot in the brass plate (seen in 
Fig. 97). Turning the handle does nothing until a sixpence 
is inserted. In the wheel B, six radial slots are seen, and one 
of these is always immediately under the slot in the arm and 
that in the brass plate. Thus a sixpence being inserted falls 
through, and is caught by the brass sector C in such a manner 
that the coin is partly in the slot in the arm of the handle and 
partly in one of the slots in B, and is clear of the brass plate. 
It thus forms a link by which, on turning the handle A, the 
wheel B is turned through an arc of 60 deg., bringing the next 
slot in the wheel below the coin slot ready to receive another 
coin. The sector C does not move, and as it is cut away at 
the left-hand end it allows the coin to fall into the till at the 
end of the travel. It will be noticed from the shape of this sec- 
tor that a smaller coin than that for which the meter is designed 
would fall right through. The size of the slot prevents larger 
ones being inserted. The wheel B gearing with a pinion turns the 
spring barrel D one turn, thus winding the spring a definite 
amount, and a ratchet (not seen in the figure) engaging with a 
notch in the periphery of the barrel prevents the spring unwind- 
ing by the barrel end. The ratio between wheel and pinion is 
is 6:1. The barrel arbor is continued underneath, and the 
portion E below the barrel is threaded. А flanged nut, F, runs 
on this threaded portion carrying a loose collar or strap, to 
which is attached the crank Gand one end of the lever Н. By 
means of two pins fixed to the barrel, which pass through two 
holes in F, this nut is turned the distance of the pitch of one 


Fic. 98.— VEW or Мовреү-Евісккк PREPAYMENT METER, SHOWING 
PREPAYMENT GEAR. 


thread up the barrel arbor. This motion works the bell crank 
M (pivoted at m) thus turning N and the cam O. The latter 
is not only capable of turning about its axis, but, owing to its 
support being hinged, it moves to the left, pressing against the 
bar P, which is constantly held up against O by the tension of 
the spiral spring R, and thus puts the switch on, as can be seen 
in the figure. The lever Н (pivoted at Л) has a rack at its 
other end gearing with a pinion, tbe spindle of which carries 
the hand which indicates the amount in penny worths uncon- 
sumed at any moment. As the action of the clockwork unwinds 
the spring, the nut H is prevented turning by the pins fixed 
to the barrel, and consequently travels slowly to its original 
position owing to the rotation of the threaded spindle which 
carries it. This motion naturally turns the pointer back and 
breaks the circuit. The nut F should run easily on the threaded 
spindle, but there should be no back-lash, which would cause a 
slightly variable cut-off. 

The insertion of a second and third coin in rotation at the 
same time simply causes the nut to turn one or two more 
threads respectively further up the spindle. 

The counter S, which indicates the number of coins inserted, 
has a pinion gearing with the wheel B. The ratio of the wheel 
and pinion being 6:1, the counter increases its reading by one 
for every coin inserted. 

In the older meters of this make the number of double beats 
per ampere per minute depended on the size of the meter and 
rate per unit, but this has now been standardised, and one of 
the wheels in the train is marked and can be seen through a 


window in the top of the upper cover. Wheels of different 
ratios are inserted in the clock train which enable the marked 
wheel to run at a standard speed. In meters for from 100 to 
150 volts, this marked wheel should turn one revolution in 
100 seconds for every 1:35 amperes flowing, and in those for 
from 200 to 250 volts one revolution in the same time for 
every 0°635 ampere flowing. 

The meters are made for penny coins and sixpenny pieces, 
and as the escapement wheel of the former contains only two 
teeth, whilst that of the latter contains 12, the speed of the 
marked wheel is unaffected by the coin for which the meter is 
designed. The remarks made with reference to overloading of 
the ordinary meter of this make are applicable to the prepay- 
ment type, as the current-integrating part of the meter is 
practically the same. 

The prepayment mechanism has been found to work satis- 
factorily in practice. There is one improvement, however, 
which might be suggested. The provision of a plain sector, 
attached to the right-hand side of the arm carrying the handle, 
would prevent the insertion of a coin unless the slot in the arm 
was immediately under the slot in the brass plate. At present, 
if the spring which pulls the arm back against the right-hand 
stop becomes weak, or if the arm should stick on its backward 
journey, a coin inserted would fall straight through into the 
till, or would prevent the arm returning to its normal position, 
and in either case put the consumer to inconvenience. 


(To be continued.) 


THE MEASUREMENT OF LOW RESISTANOES. 
BY LANCELOT W. WILD. 


Low resistances are commonly compared by one of two 
methods, namely, by means of the potentiometer or with the 
help of a differential galvanometer. The potentiometer method 
is subject to two great disadvantages. In the first place the 
ratio of the two resistances to be compared must not exceed 15 
to 1 if an accuracy of 1 part in 1,000 is required, or 13 to 1 it 
the accuracy required is 1 in 10,000. In the second place, 
again assuming an accuracy of 1 part in 1,000, the drop of 
potential in the lower of two resistances to be compared must 
not be less than 0:1 volt. Should the resistance to be measured 
be, for example, a sample of copper trolley wire, the length re- 
quired in order that a drop of potential of 0:1 volt may be 
obtained with a current sufficiently low as to be negligible in 
its heating effect upon the conductor is so great as to be entirely 
impracticable. 

The differential galvanometer labours under the disadvantage 
that it is exceedingly difficult to obtain sufficiently good insula- 
tion between the two windings, and unless this can be secured 
accuracy of measurement will not be obtained. 

The object of this article is to describe a little-known method 
of measuring low resistances that combines the sensibility of 
the differential galvanometer method with the highest degree 
of accuracy and security from error. 

The instruments and apparatus required for this method are 
as follow :— 

1. A battery of two or three accumulators. 

2. A regulating resistance, by means of which the current 
through the two low resistances to be compared may be regu- 
lated to whatever value may prove most convenient for the 
purposes of the test. 

З. A sensitive moving-coil galvanometer, with mirror and scale. 

4. A two-way double-pole switch. This switch should be 
chosen with care, as good and secure contact is essential. 

5. A resistance box that can be adjusted from, say, 1 to 
30,000 ohms. An ordinary dial pattern or Post Office pattern 
Wheatstone bridge will do very well for this, provided the 
resistance of each coil is accurately known. 

The connections should be made as shown in the accom- 
panying figure. C is the battery, R is the resistance for regu- 
lating the eurrent, H is the higher and L the lower of the two 
low resistances to be compared, B is the Wheatstone bridge, S 
is the two-way switch, G is the galvanometer. 

It is first of all necessary to measure the actual resistance of 
tlie galvanometer at the actual temperature at which it will 
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work. It is advisable that a finely-divided thermometer be 
placed on the galvanometer, as it is probable that the tem- 
perature may alter slightly whilst the test is being carried out. 

Having ascertained the actual resistance of the galvanometer, 
and connected up as shown in the figure, S should be switched 
over to the right and R should be regulated so that a convenient 
deflection may be obtained on the galvanometer scale. Sis 
then switched over to the left, and then B is regulated till the 
same deflection is obtained asat first. This should be repeated 
several times till it is certain that the same deflection is obtained 
when S is on either side. 

Should an accuracy of, say, 1 in 500 suffice the test is now 
finished. Should, however, a greater accuracy than this be 
required the procedure is now as follows: The torsion head of 
the galvanometer should now be turned till the mirror looks 
out at an angle of about 90 deg. from the direction of the scale. 
The current should now be increased till the spot of light comes 
on to about the centre of the scale. On switching over S it 
will now be perceived that there is a slight difference in the 
deflection obtained. B should be again adjusted till this differ- 
ence of deflection disappears. The test is now finished. If 
the scale is about sft. from the galvanometer, the difference of 
deflection corresponding to an error of 1 in 10,000 between H 
and L will be 0-015in. With a good spot, such a difference as 
this is not hard to detect. 


The calculations required to determine the ratio of H to L 
are extremely simple: H G4B 


L G 


With a galvanometer having a resistance of 300 ohms and 
a bridge box going up to 80,000 ohms, two low resistances 
may be compared, having a ratio of 100 to 1. If the galvano- 
meter is shunted, it is quite possible to compare resistances 
with a ratio of as much as 1,000 to 1. If the ratio of the two 
resistances to be compared is less than 10 to 1, it is necessary 
to put an additional resistance in circuit with the right-hand 
side of the switch, in order that B may be increased to such 
a value as may permit of its being adjusted to the required 
degree of fineness. 

Should L be a sample of trolley wire and H a standard low 
resistance, by substituting in the formula the resistance of the 
galvanometer previously determined at 60°F. in place of its 
actual resistance at the temperature of the laboratory, the 
value obtained for the resistance of the sample of trolley wire 
will not be its value at the temperature then obtaining, but its 
value at a temperature of 60° F. 

The advantages claimed for this method of comparing low 
resistances are the comparatively small current required to be 
passed through the resistances under test, the high degree of 
accuracy obtainable and the ease with which the comparisons 
can be made. The writer has employed this method of testing 
low resistances for the past four years at Westminster Elec- 
trical Testing Laboratory and has always found it convenient, 
accurate and dependable. 

It is perfectly easy by this method to test the conductivity 
of a sample of 0000 trolley wire 18 in. long (from end to end) 
with an accuracy of 1 in 1,000. Potentiometer resistances, 
which being of manganin may safely be raised in temperature 
afew degrees without changing in resistance, may be compared 
by this method with an accuracy of 1 in 10,000 almost as 
easily as high resistances with the same accuracy by ordinary 
bridge methods. 


A NEW SYSTEM OF TEMPORARY WIRING. 


It is by no means an easy matter to devise a system of temporary 
wiring which combines the different qualities that an ideal system 
should possess. First, it is essential that the work should be capable 
of very speedy erection and dismantling. Contractors often receive 
less than 24 hours’ notice of extensive күрү installations, and 
it follows that, unless a large staff of workmen be employed, care- 
fully-made joints are an impossibility. This naturally increases the 
risk of failure and of fire. Then, when the installation has served 
its purpose, it has to be taken down with all possible speed, and the 
result is frequently disastrous to the conductors. Second, the risk 


Fro. 1.—FLrxisLE STEEL Tunina WITH COMBINED COUPLING AND 
Two-way PLUG. 


of fire or failure should be an absolute minimum. The results of a 
fire in a crowded pavilion lighted by temporary wiring would be 
infinitely more serious than in the case of a building fitted with a 
permanent installation. Yet the fact remains that considerably more 
care and time are available for the permanent work. Third, the 
wire and fittings used should be capable of withstanding very rough 
treatment, extending over a considerable length of time. Obviously, 
these have to be used again and again for different installations, in 
order that the contractor may secure a proper return on his capital 
expenditure, but the handling is often so rough that only the most 
robust material survives very long. 
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Interior Arrangement. 
Fic. 2. 


Hitherto, most temporary wiring has been done either with ordi- 
nary lighting leads or with flexible cord, and connections have been 
made to the lampholders either by joints or by **looping-in." It is 
unnecessary to point out the many disadvantages of these methods, 
as they are already too familiar, especially to wiring contractors. 
A system which overcomes these difficulties has been devised by 
Messrs. Simmonds Bros. (Ltd.), of Newton-street, High Holborn, 
London, W.C. It is specially designed to avoid fire risk and the 
liability of electric shock. Damage by ordinary means is practically 
impossible, and everything is so simple that even a careless work- 
man can do no harm to it. Fundamentally, the system consists 
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of 60 strands of 80 S.W.G. specially manufactured tinned-copper 
wire with rubber insulation, enclosed in flexible steel tube (Fig. 1), 
which is also fireproof and waterproof. Suitable lengths are made 
up and а patent mechanical coupling fixed on each end, so that 
any desired length of run can be effected, and fittings connected 
wherever necessary. The tubing, being only ф іп. in diameter, can 
be laid along picture rails, cornices, &c., without being visible; 
and as no fixing is required, the walls of permanent structures are 
hot damaged in any way. One great advantage of the system 18 
that the tubing forms a continuously-connected metallic conductor, 
connected to earth, so that accidental shock is practically impossible. 
Only one size of cable is used—the current density allowed being 
1,000 amperes per square inch—and as the distribution board is 
divided up into 5-ampere circuits, there is no chance of a mishap 
through overloading small cables. 


МУ . N 
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Spice ЫА; 
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Side View of Series Connector. Section of Series Connector. 
Fic. 3. 


The most important feature of the system is the coupling, which 
is designed and constructed in a very excellent fashion. The case is 
of brass, turned out of the solid rod and divided into two parts con- 
nected by a screwed and milled ring as shown in Fig. 2. "The insu- 
lating material is ebonite, and the plugs are ofbrass. It will be seen 
that each female plug is provided with a small tapered pin which 
enters a split hole in the male plug, thus spreading out the latter 
when it is home, and pressing it against the sides of the interior of 
the female plug. This ensures an increased area of contact, and 
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| Fig. 5 gives a good idea of the appearance of the tubing when used 
for festoon work, each lampholder being screwed on a special T piece 
which is soldered on to the tubing. 


Tete 


STEEL TUBE WITH SMALL HOLDERS. 


Mr. H. Stokes, Messrs. Simmonds Bros’ electrical engineer, is 
responsible for the design of the system, and we have to express to 
him our thanks for enabling us to publish these particulars of it. 


Fic. 5.—CorLED FESTOON or ELECTRIC LAMPS MADE UP OF 45; IN. FLEXIBLE 


MOTOR-GENERATORS AT ACTON. 


Some fine motor-generator sets have been supplied by the Lanca- 
shire Dynamo & Motor Co., of Manchester, to the Acton Urban Dis- 
trict Council, who, it may be reme mbered, purchase electrical energy 
in bulk from the Metropolitan Electric Supply Co. Two-phase 
current at 10,000 volts and 60 ^? per second is obtained from the 
Metropolitan Supply Company’s works at Willesden. This high- 


Fic. ]. — GENERAL VIEW OF THE 250 xw. LANCASHIRE Dynamo AND MOTOR Co.'s 


Fig. 4..—EronrT-.way DISTRIBUTION BOARD. MOTOR-GENERATOR SET USED AT ACTON, | 


consequently an enhanced carrying capacity. One half of the coupling 
is provided with a sleeve, held in position by the projecting head of 
a spring pin, and this sleeve serves to cover an additional pair of 
plug holes in the brass case. When the sleeve is raised a plug can 
be inserted and a connection taken off at right angles. Occa- 
sionally it is desired to wire lamps in series, and for this purpose a 
series connector (Fig. 3) is inserted between the two halves of the 
conpling and a plug provided at itsside as shown. 

Fig. 4 shows an eight-way distribution board, with a main double- 
pole switch at the bottom, and circuit fuses and switches above. On 
the top of the board is a flat sheet of metal, to which arc attached 
an earth terminal and eight halves of couplings provided with flanges, 


tension current is converted in the Acton sub-station to continuous 
current by means of the mo tor-generators. | 

Fig. 1 shows the general appearance of one of the converting set, 
while Fig. 2 gives some idea of the details of construction of both 
motor and generator. 

The sets run at 440 revs. per min. at full load—z.e., 250 kw. The 
voltage on the continuous-current side is from 460 to 500 volts, and 
the normal current 550 amperes. Since the motors are two-phase, 
the P.D. between motor winding and carth is 10,000 volts, and not 
5,800 volts, as would be the case were the motors wound for 
10,000 volts, three phase. The motors are of the induction type. 
Both the stator and rotor are built up of sheet-iron stampings with 
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half-closed slots. The stator coils are former-wound and insulated 
and taped up at the end, afterwards being served with varnish in 
such a way as to make the whole air-tight, thus preventing any 
damage which might result from static discharge. A bar winding 
is employed for the rotor, the copper bars being laid in the slots and 
connected by heavy copper end connections, which are held in posi- 
tion by special wedge-shaped rings. Brass slip-rings and brushes 
of copper gauze are used. 

The continuous-current generators have six poles, the armatures 
being bar-wound. They are built on the standard lines adopted by 
the Lancashire Co. for their open pattern of multipolar dynamos and 
motors. The yokes are of cast steel, circular in shape, and are provided 
with a special form of pole-piece to eliminate sparking, and with 
brackets lined with white metal, to support the brush ring. Special 
adjusting screws in the magnet feet are provided, by means of which 
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tends to the bearings on one side and is formed into a coupling оп 
the other in machines for direct coupling. The commutator is also 
carried on this cast-iron sleeve. After the coils are all in place, 
wood strips are driven into the tops of the slots, which are specially- 
dove-tailed, and steel bands wound tightly on and soldered up. The 
bands are carried in recesses in the core, so that in case the arma- 
ture touches the fields it is not damaged. A cast-iron support is 
fitted at each end of the armature to prevent oil or dust getting into 
the windings. The connectors to the commutator are of soft copper 
strip, soldered into the commutator bar and bent into a special form to 
prevent breakage by vibration and expansion. Double oil throwers are 
provided to prevent any oil leaking into armature or frame of machine. 
The brush-holders consist of light stampings in which the carbons 
are carried; the density in the latter does not exceed 80 amperes 
per square inch. The necessary pressure is given by flat steel 
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Fic. 2.—Front ELEVATION AND PaRT-SECTION THROUGH 250 Kw. MoronR-oEkNERATOR SET. 


the air-gap may be adjusted in any direction. The field coils are former- 
wound, insulated with presspahn, served with tape, and then dipped 
in an insulating compound and thoroughly baked. Each coil is pro- 
vided with its own terminals, so that no loose wires project. The 
coils are held in their place by & brass plate both top and bottom. 
Spherically-seated, self-oiling bearings are provided. The arma- 
ture-end plates are securely keyed to a cast-iron sleeve which ex- 


springs. The holder is kept off the commutator when pulled back 
by the spring itself. There are no screws whatever used, with the 
exception of those provided on the carrier for securing the copper 
strip. The brush ring consists of & cast-iron ring, carried from the 
magnets and arranged to rotate so that the position of all the 
brushes may be simultaneously adjusted by means of the hand 
wheel and screw gear. 


SEs | 
ELECTRICALLY-OPERATED FURNACE CHARGERS. 800 revs. per min. The motor on the left-hand side propels the whole 


The accompanying illustration represents an electrically-operated 
furnace charging machine for charging Siemens-Martin furnaces in 
steel and iron works 
with a ton of iron at 
a time. Much time 
is saved by chargin 
mechanically inatenda 
of by hand, and there 
are also important 
incidentaleconomies, 
notably a reduction 
in the fuel consump- 
tion of the furnaces 
owing to the fact that 
their doors remain 
open a shorter time 
for each charge. Our 
illustration shows one 
of the latest types of 
furnace charger made 
by the Actien-gesell- 
schaft — Lauchham- 
mer, to whom we are 
indebted for the fol. 
lowing particulars. 
The whole mechanism is mounted on a four-wheel trolley and runs 
along the furnace front on rails. An intermediate structure, built in 
girder fashion, is hinged to the truck of the trolley at one end, as 
shown. Above this intermediate structure runs a small trolley which 

carries the porter-bar and tub. There are altogether four totally- 
enclosed series motors, each designed for 220 volts and 12 H P. at 
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ELECTRIC FURNACE CHARGER MADE BY THE ÁCTIENGESELLSCHAFT LAUCHHAMMER, 


mechanism along the furnace front at a speed of about 900ft. per 
min. A worm gearing is employed for suitably reducing the motor 
speed. The motor, which is seen fixed on the trolley truck on the 
right - hand side, 
eerves to lift the in- 
termediate structure 
together with the top 
trolley (at a speed of 
about 28ft. per min- 
ute), so that the tub 
may clear obstacles 
in its way. The re- 
maining two motors 
are fitted to the small 
top trolley; one of 
them serves to move 
the trolley with the 
porter-bar and tub 
backwards and for- 
wards at & speed of 
some 80 ft. per min- 
ute, while the other 
one rotates the tub pt 
the rate of 12 revs. 
per min. A friction 
coupling is inserted, 
for safety’s sake, between the pinions engaging with the racks on top 
of the intermediate structure and the motor drive. Two controllers 
are provided for regulating the motors. One controller serves for 
selecting one motor at a time, while the other regulates this motor 
in the usual manner. The weight of the electric charger complete 
is 19 tons. 
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A NEW SINGLE-PHASE MOTOR. 


A single-phase motor of a new type is described by Mr. Robert 
Lundell, of New York, in an English patent (No. 22,808 of 1904) 
recently granted to him. 

The invention relates particalarly to single-phase commutator motors, 
and has for its objects a large starting torque, sparkless commutation, 
and high efficiency. Moreover, the motor is capable of being quickly 
reversed from a distance without undue complication. Fig. 1 is a dia- 
grammatic view of the motor, and Fig. 2 is a similar view to Fig. 1, the 
only difference being that which results from reversing the direction of 
rotation of the movable part. 

In this invention a combination is employed of the principles which 
govern the operation of a series-wound motor and those which govern 
the rotation of a partly short-zircuited armature which is caused to 
rotate by the secondary or the induced currents in the short-circaited 
coils. Referring to Fig. 1, L, LI represent the two mains of an alternating- 
current supply. M represents the laminated field magnet of a two-pole 
motor having poles P, P! and field windings F, F!. A represents the 
armature core of a rotating armature having a “ Gramme or ring wind- 
ing, the coils of which are in turn connected to a commutator, C, in the 
usual manner. B, B! represent contact blocks or brushes which are 
insulated from one another and are wide enough to connect a number of 
commutator bars and coils. D represents a rocker arm designed to regu- 
late the position of the contact blocks B, B!. E is a rod which connects 
D to a plunger P, which in turn is designed to be moved by the solenoid 


| Fic. 2. 
Diagrammatic’ кетен OF LUNDELL SINGLE-PHASE Dynamo. 


eoils O!, С°. These are operated by a small switch, O, which may be 
located far from the appsratus. This switch short-circuits one or the 
other of the coils and puts both coils in circuit when opened. The coils 
C!, C? are shown connected to the alternating-current mains L, L!, though 
it would be preferable to connect the same to a source of direct-current 
supply. R represente a suitable starting and regulating box for regulating 
the potential supplied to the motor. 

In order to explain the combined action of the primary and the induced 
current in the armature windings, the direction of the current at one par- 
ticular moment has been indicated upon the drawings by arrows, which 
are shown in full if they pertain to the primary circuit and dotted if they 

rtain to the induced currents. The polarities are likewise indicated b 
etters S, N, shown in full when they pertain to the primary currents an 
dotted when they pertain to the induced currents. The polarities S, N, 
shown in full within the small circles on the armature core, indicate the 
resultant or combined polarities due to both the primary and the induced 
currents. Looking now upon Fig. 1 as a plain series-wound motor, it 
will be understood that, if the direction of the current at one particular 
moment is as indicated by tbe arrows (shown in full), the polarities of 
the field-magnet poles will be as indicated by letters S, N on the drawings. 
It will also be understood by following the arrows (shown in full) on the 
armature core that the polarities from the primary current will be located 
opposite the centre line of the brushes; that is, 45 deg. from the line 
Y—Y, as shown by letters 5, N (in full) on the armature core. It follows 
from the location of these polarities that the rotation of the armature 
would be counter clockwise, S on the field magnet attracting N on the 
armature core, and N on the field magnet attracting S on the armature 
core, At the next instant, when the current has changed direction, all 
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of the above-mentioned polarities would be reversed and the direction of 
rotation would be the same. Omitting now for the moment the action of 
the primary current in the armature windings, it will also be understood 
that there will be secondary currents induced in the armature coils which 
are short-circuited by B, B!, by reason of the lines of force which are 
caused to flow through the armature from the field magnet poles N to S. 
The direction of these induced currents will be such that they will oppose 
the flow of lines of force ; that is, they will be in opposite direction to the 
current which flows through the field windings F and F!. The polarities 
on the armature core from these secondary currents will be as indicated 
by the dotted letters S and N, and it follows that the direction of rotation 
will be from right to left or same as before, as S on the field magnet will 
repel dotted S on the armature core, and N on the field magnet will repel 
dotted N on the armature core. At the next moment when the currents 
are reversed, the polarities will likewise be reversed and the direction of 
rotation remains as before. 

Examining now the resultant action of both the primary and the 
gecon currents upon the armature core, it will be seen that the com- 
bined polarities will be located on line Y—Y, as indicated by the letters 
S and N within the small circles. This is exactly where the polarities 
should be located in order to produce the best torque effects and the best 
efficiency. In fact, if the motor was to be operated as a plain series- 
wound motor, the ordinary narrow brusbes would in this case be located 
at or near the line Y—Y. Such a motor would, however, cause difficulties 
from sparking due to the large secondary current in the armature coil, 
which is directly short-circuited by the brush. 

By this invention it is proposed to reduce the secondary or the induced 
current in any one coil to a normal amount by short-circuiting such a 
number of coils that the combined ampere turns from the short-circuited 
portions of the armature will nearly equal the ampere turns on the other 

rtions of the armature which are due to the primary currents. It will 
be seen that the induced and the primary currents in the armature wind- 
ings are in the same direction at the leaving edges of the contact blocks 
B and B! (that is, at line X—X in Fig. 1). If these currents are nearly equal 
it follows that there will be no sparking as the commutator segments 
leave the brushes, because of the fact that there will be no reversal or 
change in the current in the armature windings at these particular pointe, 

Fig. 2 shows the direction of the primary and the induced currents 
reversed in the armature windings, owing to a change in the position of 
the contact blocks B and B!. The resultant or combined polarities will 
consequently be reversed, as shown by letters N and S within the small 
circles, and the rotation will be in a clockwise direction. It may be in- 
teresting to note that the brushes B, B! have only been moved 90 deg.. 
whereas the resultant polarities of the armature have been shifted 180 deg. 
The same ratio will apply to & multipolar design. 


HIGH-TENSION INSULATORS. 


At the works of the Locke Insulator Mfg. Co. at Victor, New 
York, where the Victor " insulator is made, the work is on strictly 
scientific lines, no effort being spared to keep abreast and, if possible, 
a little in advance of the times. None but the first quality of 
clay is used in the construction of the modern insulator. From the 
time the clays are placed in storage bins to the time the finished 
insulator is shipped from the factory, an expert has a watchful eye 
upon every process and a daily record of all conditions is accurately 
kept. Having ascertained, by chemical analysis, the constitution of 
the various clays, the first concern is to mix them so that a body of 
maximum electrical and mechanical strength shall result, this being 


attained only by the utmost nicety of adjustment and constant 


exercise of engineering judgment. An electrical porcelain pottery is 
unlike any other kind of works, and unlike even any other type of 

ottery, for not only must drying conditions be carefully watched, 
but the absence of either mechanical or electrical strength in the 
finished product brings disaster. 

Though very finely ground and apparently in the last stage of 
subdivision, the clays after having been properly mixed as to quan- 
tity of each are placed, together with sufficient water to form a 
liquid mass, in & ball mill or large iron tub lined with porcelain 
brick and half filled with quartz pebbles selected from glacial drift in 
Iceland. The tub is caused to rotate on its supporting axle and the 
quartz pebbles still further reduce the clays in matter of fineness and 
thoroughness of mixture. From the ball mill the mixture of clay 
and water is run through a lawn or 150-mesh screen to a cistern 
from which it is drawn by means of & power pump and forced into 
filter presses. Filter presses for this class of work are of the type 
used in many potteries and consist of a series of cast-iron rings 
separated by sheets of canvas pierced by & 8 in. ho'e to admit the 
liquid clay. The canvas sheets so arranged form a series of pockets 
from which water may readily leak but in which the clay is retained, 
thus forming “leaves ” about 30in. in diameter. As the pockets 
become filled with clay. the pressure steadily rises until no more can, 
with safety, be applied. The clay is then ready for working, but to 
ensure its being homogeneous and thoroughly pliable it is put 
through a pug mill or large sausage machine which forces it through 
a die under pressure, whence it emerges as a long " sausage about 
4in. in diameter. In this state it is delivered to the potter who is 
thus furnished with a perfectly pliable and reliable clay. | 

The process of drying and firing of electrical porcelain causes 1t to 
shrink about 15 per cent., and accordingly the model of the insu- 
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lator from which all moulds are made is 15 per cent. larger than 
the finished piece of ware. Such models are usually turned from 
blocks of plaster of paris, their surfaces oiled, and the moulds cast 
from them in one, two or three parts as occasion may require. 
Having been properly dried, the moulds are filled with just enough 
clay by the potter’s assistant, and are placed by the potter upon his 
wheel, where the operation of shaping the inner side of the particular 
piece under consideration is carried on by the aid of the hands and 
a properly-shaped former, which is held in place mechanically, and 
thus produces a perfectly uniform shape inside. The outside, of 
course, is determined by shape of the mould. The mould with its 
clay is now set aside for some hours, during which time the plaster 
performs its function of absorbing the water of the clay immediately 
adjacent toit. The clay has now become dry enough to handle, and 
is removed from the mould, carried to the finisher, who by means of 
a revolving table sets the partially dry ware rotating, a wet sponge 
and, if necessary, a sharp knife being used to remove any irregu- 
larities and produce a smooth exterior. The piece thus finished is 
now put away and allowed to dry completely, after which it is dipped 
in a silicate solution, some of which is absorbed by the ware, thus 
forming a thin glaze or glass-like surface, whose only function is to 
produce a sinooth finish as well as impart colour to the insulator. 
At present a dark-brown colour is usually employed, because of its 
supposed inconspicuousness compared to white; however, it is pos- 
sible to produce any desired colour by placing in the glaze the proper 
colouring matter. In some of the smaller-sized insulators the glaze 
accomplishes a double purpose, for besides covering the surface of 
the ware it is made to serve as a cement for fastening the parts 
together, forming a neat and strong joint, for the glaze liquefies at 
the temperature at which the body vitrifies. — 

The kilns in which the ware thus prepared is fired are cylindrical, 
being about 18 ft. in diameter and 16 ft. high, lined with firebrick, 
and arranged with fire bags around the base, the fire from which is 
drawn over into the kiln and down through the floor thence to the 
chimney. In order to protect the insulators during firing they are 
placed in fireclay receptacles called **saggers," which are piled onc 
on the other until the inside of the kiln is completely filled, after 
which the entrance to it is bricked up and sealed with fireclay 
mortar. There remains now but to raise gradually the temperature 
to the required degree, which point is made evident by the fusing of 
small porcelain cones placed at regular intervals about the kiln, an 
opening being left so that ready access may be had to them. Before 
each opening are placed four cones which fuse at various tempera- 
tures, and in firing a kiln the temperature is raised till three of each 
set of cones are fused and the fourth very nearly so. In watching 
the cones the heat is so intense that a man cannot face it unpro- 
tected and the light is so dazzling that a coloured hand-glass is 
necessary to soften it so that the eyes can endure it. A thorough 
knowledge of the exact rate at which the temperature rises has been 
found very important, and for this purpose a Le Chatelier pyrometer 
has just been installed. This has a very delicate electric galvano- 
meter which is connected with a platinum-rhodium thermo-couple 
projected into the kiln. By means of this instrument the tempera- 
ture can be determined with absolute accuracy. With this know- 
ledge at hand the temperature is raised with such regularity that no 
unnecessary strains are created in the ware by sudden variations in 
temperature. The heat within some parts of the kiln is so intense 
as to fuse the fircbrick with which its sides are lined. The proper 
heat having been attained the fires are allowed to cool down and the 
annealing process carried on until an insulator absolutely free from 
internal strains is assured. The door is broken down, and the finished 
insulators pass from the ceramic to the electrical test and shipping 
departments. 

Insulators designed to carry more than 5,000 volts are subjected 
to a high-voltage test before leaving the factory. The voltage to 
which any insulator or part is subjected is usually made as high as 
it can be conveniently raised without flashing over. The length of 


time which such test is applied is usually about one-half to two 


minutes, according to the purchaser’s specifications. Insulators or 
parts to be tested are inverted in a pan of salt water and a chain 
from the high-tension wire directly overhead is dropped into the 
water with which the insulator is partially filled. The pans in 
which the insulators are inverted are about 85 ft. in length, and 
enough chains are provided to test as many as 30 large insulators 
at once on a single rack, additional racks being provided which may 
be switched on and off by means of a large air-break switch, thus 
allowing a transformer to be run continuously, eliminating any 
waits while loading or testing a rack of insulators. In order to avoid 
danger of injuring workmen employed about the test, the pans in 
w hich the insulators are placed are operated at earth potential,so that 
all danger is confined to the chains and their supporting conductors. 
It is customary to test all parts of an insulator separately before 
cementing, in order that only perfect parts may be used and also that 
onthe final test the failure of a single part may not necessitate the 
throwing away ofa complete insulator, for once the hydraulic cement 
used for this work becomes set it is impossible to separate the parts 
without destroying them. The object of the electrical test is to seek 
out all defects not visible to the eye, such as minute cracks or soft 


spots in the body of the ware, and to do this with certainty it has 
been found necessary to provide a testing equipment with large 
capacity in order that a moderate draught of current from the 
secondary shall not reduce its voltage to a low value. 
„Victor“ factory the‘test voltage is supplied by a 200-kw. 300.000- 
volt transformer, which is capable of working at 500,000 volts and 
is designed to carry 100 per cent. overload for a considerable time. 
This transformer is of the core type, with an iron section of approxi- 
mately 100 sq. in. Normal operation of the transformer at 300,000 
volts requires 1,100 volts on the primary, which is made up of four 
sections to obtain flexibility in connections. 
wound in large flat coils, utilising approximately 42 miles of 
No. 26 B.&S. wire; the ends of the windings being available, it is a 
matter of but a few moments’ work to change from series to parallel 
connections. 
ratus of its kind in the world, and is in constant use for commercial 
testing as well as experimental work. 


‘At the ` 


The secondary is 


This constitutes by far the largest piece of test appa- 


There is available for use with the testing equipment 600 volts 


from a 80-kw. 60-cycle two-phase Stanley alternator, 1,100 volts 
from & General Electric 60-cycle motor-generator, and 400 volts at 
25 cycles directly from the sub-station of the Rochester & Eastern 


Rapid Railway. Normally the transformer is operated with current 


from the motor generator set which has a capacity of 200 kw., but 
for limited periods of time power may be drawn from the railway 
company to the extent of 500 kw. By this means it is possible to 
fulfil almost any test requirements. 


Adjacent to the commercial test and packing room is the special 
test and research laboratory, a fireproof building 21 ft. by 48 ft. The 
floor is of heavy concrete construction so that the vibration of heavy 
machinery will not be communicated to any delicate measuring 
instruments. One part is reserved for machinery and transformers, 
while the other is used as an exhibition and test room, where experi- 
ments with the highest voltages may be carried out. The necessary 
switches and controlling rheostats are located in this room, the high- 
tension wires entering through large porcelain tubes extending to 
spark-gap and test rack. As this room may be darkened all experi- 
mental work is carried on here so that high-tension phenomena may 
be more easily observed. For ordinary measurement of high volt- 
ages an ordinary spark-gap fitted with sharp needles is employed, 
but for the sako of a greater facility a simple electrostatic voltmeter. 
has been designed which will measure voltages up to 250,000 with- 
out difficulty and with considerable accuracy. It consists merely of 
& glass jar filled with oil in which are submerged two plates, one 
being movable and carrying а light vertical plane mirror. The 
plates are connected so as to be at the same potential, which upon 
being applied causes the movable plate to swing away from the 
stationary one, the amount of such deflection being observed by 
means of a cross-hair telescope and a scale as in an ordinary galvano- 
meter. Any degree of sensitiveness is obtained by varying the dis- 
tance between the fixed and movable plates. This device greatly 
facilitates the test of insulators or test plates, as the spark-gap 18 
slow to operate, and is as well subject to considerable error if the 
needles happen to become burned. 

In order to be able at all times to keep a watchful eye upon the 
ware, plates of ware which dry and are fired much more quickly than 
the regular insulators are tested several days in advance of the time 
when the insulators of that particular “mix” enter the kiln. If, then, 
for any reason, the dielectric strength is low it is known before the 
clay has been rendered useless. To accomplish this a large porcelain 
basin filled with oil, supported upon a suitable table, is utilised. In 
the bottom of the basin a needle-holder is arranged and connection 
made to one terminal of the testing transformer. Over the basin a 
small framework supports the other terminal of the transformer 
which also terminates in a needle point. Needles are used in order 
that the radius of curvature may be made as important as possible 
in the various tests. A plate having been inserted the upper terminal 


| is lowered till the needle touches the surface of the porcelain and the 


voltage raised till puncture occurs, the voltage being observed by the 
voltmeter. The plate is then taken out, broken and carefully 
measured by means of a micrometer. This system of always being 
forewarned of any fault in the product leads to some very interesting 
results and yields much positive information regarding the dielectric 
strength of porcelain and the factors influencing it. 

All research on dielectric strength of insulators or similar work 1s 
carried on inside the laboratory, but in order to test line insulators 
under nearly the -same conditions to which they will be subjected 
when in service a cabin h: s been constructed just outside the labora- 
tory which is fitted with :team and water pipes for humidity and 
precipitation tests. As this cabin is entirely dark and covers one of 
the windows of the laboratory, the applied potential may be regu- 
lated by the observer, darkness here as in other high-tension experi- 
ments aiding materially in observing the phenomena. 

In the machinery room of the laboratory are situated the trans- 
formers, generating set and controlling switchboard. All power and 
lighting circuits are controlled from this point, and by a systein of 
plug connectors any combination of circuits may be secured. For 
power, current and voltage measurements, Thoinson inclined-coil 
instruments are utilised. For very small secondary currents a volt- 
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meter calibrated for current is introduced at the point of earth 
potential of secondary winding, at which point the current coil of 
ihe wattmeter is also introduced, the wattmeter voltage coil being 
placed across the primary; the fact that primary and secondary 
voltages are at 180 deg. justifies this method of measurement. 
. The motor-generator set, which is standard General Electric appa- 
ratus, is ordinarily directly connected, but for purposes of special tests 
at lower or higher frequencies belt and countershaft connections 
iurnish means by which any requirement may be met. In all fac- 
tory tests iv ів, of course, possible to make use of the large 200. kw. 
transformer, but in cases where testing must be done at the point of 
erection a portable transformer is very desirable. To meet this 
demand the engineering department of the company has constructed 
a 50-kw. 200,000-volt transformer which has been designed to with- 
stand the rough usage incident to a freight traffic. Primary and 
secondary connections are so made that practically any voltage from 
110 to 1,000 may be made to yield the required secondary potential 
for purposes of test. 

Fig. 1 illustrates & typical Locke porcelain insulator of the 
* Victor" type. It is built up of four pieces and is cemented and 
glazed. The diameter is 14 in., the height 12 in., the diameter of 
the top groove lin., and of the side groove Zin. This insulator is 


tested up to 140,000 volts and is constructed for a line voltage of 
60,000. The size of the pin-hole is 1# in. 


Fic. 1, 
Боск Pieces CEMENTED AND GLAZED. 


Fic. 2. 
Two Preces CEMENTED. 


Fig. 2 shows a flint glass insulator made by the same firm, and 
built up of two separate pieces. Its diameter is 11 in., height 104 in., 
diameter of top groove 1; in., and of side groove Zin. It is in- 
tended for use on a 40,000-volt lineand the size of the pin-hole is 1# in. 

Messrs. Geipel & Lange have been appointed sole European agents 
to the Locke Insulator Co., and we have received from them a use- 
ful catalogue of the company's products, which include telegraph 
BE ail insulators as well as those for high-tension heavy-current 
work. 


—— x С ES aa >» — 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society held on June 30, Dr. R. T. 
Glazebrook, F.R.S., Past. President, in the chair, a Paper on 


The Comparison of Electric Fields by Means of an Oscillating 
Electric Needle, 
was read by Mr. D. OwEN. This Paper describes experiments which 
show how an “electric needle " may be used to measure electric fields 
in а manner similar to that in which а magnetic field is measured by 
an oscillating magnetic needle. The needles used were cylindrical 
in form, of aluminium or of brass, and were suspended by quartz 
fibres дїп. or 4in. in length, The couple on the needle when dis- 
turbed from the direction of the field is proportional to the square of 
the field strength. For small displacements the needle vibrates 
isochronously, the frequency being proportional to the electric force. 
It may be used in alternating as well as in steady fields, and may 
be applied to illustrate inany of the laws of electrostatics. The dis- 
turbing effect of the needle upon the field is considered; in par 
ticular its effect when placed in a uniform field. It is shown by 
experiments that the disturbing effect falls off rapidly with the dis- 
tance from the needle, and is inappreciable (in the case of a needle 
15 em. long) at a distance of twice the length of the needle. With 
regard to the effect of the dimensions of the needle upon the fre- 
quency (for given field), while the restoring couple decreases rapidly 
with decrease of size, yet the moment of inertia decreases more 
rapidly, so that the smaller the needle the greater the frequency &nd 
also the smaller the disturbing effect. The shielding effect of some 
diclectric muterials was examined in the following way: A needle was 
suspended centrally in the uniform field between & pair of parallel 
plates. A thin-walled cylinder of the dielectric was placed around 
the needle, and the shielding action denoted by a fall in frequency 
of the needle. Glass and mica were found to effect perfect shield. 
ing. Ordinary paper shields; but when thoroughly dried by heat the 
electric field is transmitted undiminished only to fall off to zero after 


a minute or two's exposure to the air. Dry paper soaked in melted 
paraffin wax transmits the field perfectly and for an indefinite time. 
The Paper concludes by pointing out that an electric needle sus- 
pended between a pair of parallel plates forms a simple means of 
measuring high voltages, since the frequency of vibration is simply 
proportional to the voltage between the plates. 


Prof. R. W. Woop read a Paper on 


The Magneto-Optics of Sodium Vapour and the Rotatory 
Dispersion Formula. 

It has been shown in a previous Paper that the vapour of metallic 
sodium is an ideal substance for investigating the effect of a strong 
absorption band on the magnetic rotation of the plane of polarisa- 
tion. The preliminary work was not very satisfactory, as the 
method employed did not admit of very accurate determinations of 
the wave-lengths. Improvements in the methods of observation 
and design of the apparatus have been accompanied by an increase 
in accuracy, and accurate readings have been obtained for as many 
as nine different values of А between D, and D,. Rotations as great 
as 1,440deg. (four complete revolutions) have actually been observed, 
and this with a 10cm. column of not very dense vapour in a field of 
2,000 C.G.S. units. In the present Paper the magneto-optics of the 
vapour for light travelling along the lines of force are discussed. 
The sodium was heated in a tube of thin steel, the ends of which 
projected from the helices of the magnet. It was found that the 
field strength within the steel tube did not differ greatly from that 
obtained when glass tubes were used. A short piece of small brass 
tubing is brazed into one end of the steel tube, through which the 
steel tube is exhausted. A good vacuum is essential, all traces 
of rotation disappearing in hydrogen or nitrogen at atmospheric 
pressure. Light from an arc-lamp made parallel by a lens, is 
passed through a Nicol's prism, the steel tube, and a second Nicol, 
after which it is brought to a focus upon the slit of a spectroscope 
by means of & second lens. In the present case a concave grating of 
14 ft. radius was used instead of a spectroscope, the observations being 
made both visually and by means of photography. The Paper 
then describes the phenomena which are presented when the sodium 
vapour is formed in the magnetic field. In the case of very densc 
vapours the rotation has been measured over a considerable range 
of wave-lengths—namely, throughout the region comprised between 
\ = 5,818 апа A=5,922. The rotation constant of D, was found to 
be about double that of Di. Drude, in his Lehrbuch der Optik," 
has given two formule for the magnetic rotatory dispersion, the first 
of which, developed from the hypothesis of molecular currents, calls 
for an anomalous effect on crossing the band, and does not apply to 
sodium vapour. The second, developed from the Hall-effect hypo- 
thesis, predicts rotations of similar sign and equal magnitude for wave- 
lengths symmetrically situated in the spectrum, with respect to the 
centre of the absorption band. It seems likely that the molecular 
currents play some part, and that the formula built up on the hypo- 
thesis of the Hall effect is incomplete. However, the latter formula 
represents the rotation outside of the D lines with great accuracy, 
while between the lines it gives in some cases a curve which is 
elevated somewhat above the experimental curve. The Paper con- 
cludes with an account of the bright-line spectrum produced by 
magnetic rotation which presents itsclf when the Nicol's prisms of 
the apparatus are crossed. The spectrum, which at first could only 
be seen with difficulty, was finally obtained of such brilliancy that 
it could be photographed with a 14 ft. concave grating. A good 
vacuum was found to be an essential condition, the presence of inert 
gases causing & faintness of the lines. 


Mr. A. CAMPBELL asked if the apparatus could be used to measure 
magnetic fields. 

Prof. R. W. WOOD said there would be difficulty in determining the 
density ofthe vapour. It could be used, however, to determine the density 
of the vapour from a knowledge of the magnetic field. 


Prof. R. W. Woop read a Paper on 


The Fluorescence of Sodium Vapour. 


The fluorescence of sodium vapour has been investigated by allow- 
ing light of various wave-lengths to illuminate the vapour and then 
studying the light emitted with a spectroscope. Approximately, 
homogeneous light of any desired wave-length is obtained by means of 
a monochromatic illuminator. Some sodium is placed in a horizontal 
steel tube fitted with steel ends, in one of which is a circular aperture 
boredjustabove the centre. The tube is heated and the vapour rises 
until it reaches the hole. The light from themonochromaticilluminator 
passes through the hole and falls upon the vapour. The fluorescent 
light is then observed by means of a spectroscope either visually or by 
photography. It is essential tliat the incident light should not traversean 
appreciable amount of the vapour, or the fluorescent effects are masked 
by those of absorption. The bright lines of the fluorescent spectrum 
are by no means the exact complement of the absorption spectrum. 
Very remarkable effects have been observed when the vapour is 
illuminated with a гегу narrow band of approximately homogeneous 
light, the lines in the fluorescent spectrum changing their position 
and appearing to dance about with the slightest change in the wave- 
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length of the exciting light. The motion is, of course, only an 
illusion, lines disappearing and others reappearing, like the sparks 
of а spinthariscope. - Stokes’s law is violated in a most flagrant 
manner, bright lines coming out on both sides of the excited region. 
The behaviour of the spectrum indicates that we are dealing with a 
number of groups of electrons, eacli group containing a large number 
of vibrators. ` The excitation of one of these vibrators sets the whole 
group going, but does not start disturbances in the other groups. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Alpha Rays of Radium.—Since it has become known that 
helium develops out of radium, it is interesting to find at what 
stage of the evolution helium is first met with. E. Rutherford 
has, therefore, studied the a-rays of radium with regard to their 
velocity and their ratio of charge to mass to find whether the 
a particle is an atom of helium. He adopted the usual method 
of measuring the deflection of a pencil of homogeneous rays 
when passed through a magnetic and electric field of known 
intensity. He measured the amount of magnetic deviation 
accurately, but did not yet succeed in measuring the electric 
deviation with equal accuracy. Hence the question is still 
open, but the author discovered several interesting facts. By 
passing the rays through an absorbing screen of thickness d and 
density p, the range in air was found to be reduced by the dis- 
tance pd. This is an expression of the fact that the absorption 
of the rays is proportional to the density of the matter tra- 
versed. In a thick layer of radio-active material of one kind, 
the rays emitted into the gas come from different depths, and 
consequently pass through a distance in air varying from zero 
to their maximum range. This meansa complexity of the rays, 
which is further increased by the products of disintegration. 
When a thin film of radium is used, matters are simplified. 
Using an intensely active deposit on a wire, the author 
obtained 2:6 x 10? cm. per second for the velocity, and 6:5 x 10? 
for e/m in electromagnetic measure. The wire was made active 
by exposure to radium emanation. The active deposit con- 
sisted of radium A, B and C. Since radium A is half trans- 
formed in three minutes, and radium B is rayless, the above 
values are those applying to a particles projected by radium C. 
The ionising, 55 and photographie actions of the 
a-rays emitted from radium C cease after traversing very 
nearly the same distance of air. This is surprising considering 
that the a particle then still possesses a velocity at least 60 
per cent. of its initial value. It shows that these effects cease 
at a certain minimum velocity. The author gives reasons for 
believing that this critical velocity characterises all the actions 
of the a particle, whether on solids, liquids or gases. If, there- 
fore, the particle is too slow to ionise the gas, it is also too 
slow to affect the photographic or fluorescent plate. The 
author advances a third theory of the spinthariscope. The 
scintillations may be due to the recombination of ions pro- 
duced by the bombardment. The author brings important 
reasons for believing that the disintegration and transmuta- 
tion of matter may be going on at a great rate in ** non-radio- 
active matter," but below tbe critical velocity, and, therefore, 
not discoverable. 
[Е. RoTHERFORD, Philosophical Magazine, July, 1905.] 


Actinium.—T. Godlewski describes the new product of decom- 
position of actinium discovered by him, which he calls acti- 
nium x by analogy with radium, thorium and uranium x. The 
activity of actinium, from which actinium x is removed, in- 
creases 80 that the recovery curve is approximately comple- 
mentary tothe decay curve, as in the case of thorium. There 
is, however, a well-marked difference. After removal of Th x, 
thorium has always a certain amount of residual activity, about 
25 per cent. of the maximum value. A similar effect is observed 
in the case of radium, where (ће “ de-emanated " radium has 
always a non-separable activity of about the same value. In 
the case of actinium, immediately after the removal of Ac x, 
the actinium is almost inactive, its activity being only 5 per 
cent. of its maximum value. Another fundamental difference 
between actinium x and thorium x is that the latter gives off 
a-rays only, while the former emits а, B and y-rays. Actinium 


itself is rayless, whereas thorium gives off a-rays. Otherwise 
there is the same succession of products in both. First comes 
actinium, then actinium x, changing half into emanation in ten 
days, then half into AcA in 37 seconds, then half into Ac B 
in 36 minutes, and then half into rayless Ac C in 15 minutes. 
The В-гауз from actinium are quite homogeneous, and the 
y rays fairly so. 
LT. GopLewsk1, Philosophical Magazine, July, 1905.] 


Discharge of Electrons by Glowing Orules.— A. Wehnelt com- 
municates some of his results on the emission of electrons by 
Nernst filaments. The metallic oxides to be investigated were 
in each case supported by carefully cleaned platinum wires of 
the same length and thickness, which were in turn fixed along 
the axis of a hollow brass cylinder. The wire was heated by 
an alternating current from a small transformer, and could be 
raised to any desired potential by connecting it to one pole of 
a high-voltage battery whose other pole was earthed. The 
cylinder was connected to carth by a galvanometer. A large 
number of oxides were examined, and it was quickly seen that 
lime, baryta, and strontia stood ont from the rest by their 
Shes discharging power, the iron group and the heavy metals 

aving, on the contrary, a very small discharging power. Most 
likely the oxides reduce the energy required to liberate the 
electrons. In that respect they should be useful for cathodes. 
The author found, as a matter of fact, that the cathode drop 
at platinum cathodes was greatly reduced by coating them 
with baryta. This renders it possible to work fairly long 
tubes by means of electric light circuits. These tubes are very 
effective “ valves,” as the passage of the current in the reverse 
direction would require several thousand volts. Hence they 
can be used as rectifiers. 

(A. WznNELT, Philosophical Magazine, July, 1905.] 


Radiation of Plulinum.— R. Lucas has discovered a simple 
relation between the temperature of a glowing body and its 
corresponding “black temperature ”—i.e., the temperature at 
which a perfectly black body would be equally bright. Sinee 
the black body has the greatest possible brightness for a given 
temperature, the “black temperatures ” of all other bodies are 
lower than their actual temperatures. The relation discovered 
by the author is the following: At equal luminosities, the 
reciprocal of the actual temperature is a linear function of the 
reciprocal of the “ black temperature." Thus the actual tem- 
perature, the **black temperature " as observed, and the same 
as calculated were as follows, to quote a few figures from tho 
tables :— 


954 914 915-1 
1,492 1,827 1,328-1 
1,846 1,691 1,6879 


Another result is that the constant governing the relation 
between brightness and temperature is nearly the same for 
the black body and platinum. This 1aeans that in the visible 
spectrum, the radiation, though different in amount, depends 
in the same manner upon the temperature. 

[R. Lucas, Physikalische Zeitschrift, July 1, 1905.] 


Radio-active Matter in the -Atmosplere.—A. S. Eve has esti- 
mated the amount of radium required tə maintain a steady 
supply of the emanation in 1 cubic km. of air near the earth’s 
surfaco, and finds it to lie between 0:14 and 0-49 gramme. 
This amount and its successivo products cause a production of 
ions at the rate of about 9:6 per cubic centimetre per second. 
The radium emanation in tho air is probably sufficient to 
account wholly for the natural ionisation observed in large 
closed vessels consisting of non-radio-active materials and for 
the rate of production of the ions in the atmosphere near the 
earth. "The collecting distance of a wire charged to a negative 
potential of 10,000 volts is about 40 cm. to 80cm. The active 
matter derived from the carriers 18. not drawn in appreciable 
quantities from still air at a greater distance. Assuming that 
the radium in the earth is equally distributed in amounts 
suffieient to maintain the temperature gradients actually 
observed in the earth, then the radium emanation in the air is 
derived from an average depth estimated to be between 5 and 
17 metres. All these estimates are based upon Montreal con- 
ditions. Similar estimates should be made elsewhere. Experi- 
ments with airtight tanks are specially useful. 

I. S. Eve, Philosophical Magazine, July, 1905.) 
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LONDON'S ELECTRIC. POWER SUPPLY. | 


The Electric Lighting Acts of 1882 and 1888 have done 
much to impede the development of electric power distribution 
on a large scale in this country. Just as the Tramways Act 
of 1870, passed years before the advent of electric traction, 
has retarded the modernisation of the old horse-drawn tramcar, 
so have the Electric Lighting Acts, framed before the advantages 
of electric power distribution were fully realised, prevented 
this branch of the industry from being extended in the most 
efficient manner. In both cases the error has been to restrict 
unduly the period and field of operations undertaken by limited 
companies in whose hands the pioneering of new industries 
must perforce be placed, and the result has been that the elec- 
tricity supply and traction industries in this country are largely 
in the hands of municipal authorities. : 

In all industrial towns, the supply of electricity for power 
purposes is becoming more important year by year, and it will 
soon be far greater in amount than that required for lighting. 
The Local Authorities have naturally wished to remain the sup- 
pliers of electricity for all purposes in their districts, as the 
addition of a power load to the existing electric lighting load 
conduces to economy, while, on the other hand, it is evident 
that many manufacturers do not care about buying their elec- 
tric power from the municipality. Further, it is now generally 
recognised that, in a large number of cases, the areas of the 
municipalities are too small to be dealt with in the most econo- 
mical manner, for two important factors which bring about 
economical working are the use of large units of plant and the 
acquisition of a high “diversity factor” by supplying electrical 
energy over wide areas for a large diversity of purposes. This 
condition of affairs led to the appointment of Lord ORoss's 
Committee in 1898, with the result that new electric power 
companies were exempted from the purchase clause of the 
Electric Lighting Act of 1888. The full effect of the recom- 
mendations of the Committee were retarded, however, by the 
determination of the municipalities owning electric supply un- 
dertakings that they would not admit the power companies 
within their areas. The finest example of the combination 
of electric lighting and power supply on a large scale has 
been that of the Newcastle-upon-Tyne Electrie Supply Co., 
which, started originally for the electric lighting of a part 
of Neweastle, gradually extended its field of operations 
and now generates power for the clectric driving of a large 
number of important works on the Tyne and several miles of 
the North-Eastern Railway. The London electric supply com- 
panies should have profited by this example, but there were 
several obstacles in the way. In the first place each of the 
companies has a definite area allotted to it, and they are not 
permitted to combine; a similar extension of their field of 
operations to that effected at Newcastle would be strenuously 
opposed, as every arca adjoining each company’s territory 1s 
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already allotted either to a company or to a municipal elec- 
tricity undertaker. Secondly, in London the purchase clause of 
the Electric Lighting Act of 1888 has been made to apply in all 
cases to the year 1931, at which date the companies’ under- 
takings will be compulsorily purchased by the Local Authority. 
Unless this time were extended in the case of new areas the 
conditions would not be the same as at Newcastle. During the 
past few years the power load in London has increased consider- 
ably—there having been increase of 40 per cent. during 1904, 
for instance — but still, in view of the industrial importance of 
London, this city is still behindhand in electric power distri- 
bution, the price of electric power being kept up by the causes 
we have indicated. 

The obvious remedy for this state of affairs would be to 
give the London companies powers to extend their areas, and 
to exempt them from the onerous purchase clause of the 1888 
Act, giving the Local Authorities a quid pro quoin the shape of 
a general reduction of the prices chargeable by the Electric 
Supply Company's Bills more or less with this object in view 
were brought in by several of the existing London companies 
this year, but instead of coming to an agreement among them. 
selves, and presenting a clear caso which would have accorded 
with the recommendations of Lord CRoss's committee, the 
proposals of the several companies clashed with one another, 
and were one and all rejected by a Committee of the House of 
Lords. 'The same Committee had to consider the far more 
ambitious proposal made by the Administrative County of 
London and District Electric Power Co., the particulars 
of. which have been fully set forth in our columns. This 
company, promoted by a group of gentlemen interested in 
the Newcastle scheme above referred to, desired to supply 
electric power in the whole of the Administrative County of 
London and the surrounding areas, and it has succeeded 
in passing the House of Lords and the second reading 
in the House of Commons shorn of the north-western quarter 
of the area scheduled, and saddled with an agreement by which 
it undertakes not to supply power in Stepney directly to the 
consumer. Should the Bill in its present form pass the Com- 
mittee stage of the House of Commons commenced yesterday 
—and the third reading in that House, the new company will 
be authorised to compete with the existing electric supply 
companies in London under conditions favourable to the new 
company and unfavourable to the old pioneers. The safe- 
güards in the Bill are cumbersome and illusory, and the 
purchase clause proposed by Mr. BousrikELD (in the second 
reading debate reported elsewhere in this issue) would be 
a retrograde step, contrary to the recommendations of 
Lord CRoss's Committee. The same applies to the con- 
ditions under which the Borough of Stepney has consented 
to withdraw its opposition, for all these conditions will tend 
to keep up the cost of electric power supply in London. 
What we require in London is a connected group of com- 
panics not liable to compulsory purchase on “ tramway 
terms " after a short period of activity, in a position to supply 
power consumers directly, and electric lighting consumers, if 
it cannot be avoided, through the intermediary of a Local 
Authority. The areas of these companies must be of sufficient 
extent to enable them to generate under the best possible con- 
ditions with regard to economy, and an equitable tariff must be 
rigidly insisted upon. This latter condition should besufficiently 
safeguarded by clause 32 of the Electric Lighting Clauses Act 
(contained also in all Provisional Orders previous to 1899) to 
the effect that the Board of Trade shall, on the representa- 
tion of the London County Council or Local Authority, hold an 
inquiry as to the desirability of revising the tariff. To estab- 
lish a new company under these conditions in opposition to the 


Ш : 
existing ones is obviously unfair; and if, in order to make 


the competition fair similar restrictions be imposed upon the 
new company as those under which the old companies are 
working, neither the public nor the electrical industry will 
derive much benefit. from the arrangement, for the price 
of electrical energy will still be higher than it should be. 
The solution of the question is a difficult one, and we would 
be inclined to approve Mr. Brycr’s suggestion that it should 
be referred to a Royal Commission, were it not that a 
delay of at least two years would be necessary before the 
Report could be received and due effect be given to it. As 
a first step, the Administrative County of London Power 
Bill should be rejected, and as a second step the long. 
delayed Supply of Electricity Bill, the general terms of which 
are approved by all concerned, should be passed. This will 
not entirely remove the difficulties in the way of cheap power 
supply in London, however, which are enhanced by the 
existence of several municipal electricity works, some of them 
of small size and supplying necessarily under uneconomical 
conditions. A general agreement between the companies is 
requisite, and this must be followed by a compromise with 
the Local Authorities, who must, however, first disabuse 
their mind of the idea that a function of a municipal electricity 
undertaking is to make a profit for the relief of the general rates. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. forabroad or for foreign book.) 
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Medical Electricity. By H. Lewis Јомкв, M.A., M.D. 4th edition. 
(London: H. K. Lewis.) 12s. 6d, 

It is a truism to say that the application of electricity in 
medicine and surgery necessitates professional knowledge of 
both electricity and medicine. Yet the majority of qualified 
medical men have but a limited acquaintance of the fundamental 
principles of electricity ; and few men who have made a pro- 
fessional study of the application of electricity have knowledge 
or experience of medicine. A large number of doctors, how- 
ever, still refuse to recognise any borderland between the two 
professions, and the author of this book in particular has spared 
no pains—in his Presidential Address to the British Electro- 
therapeutic Society last year—to condemn in unmistakable terms 
the “unqualified” medical electrician who is bold enough to act as 
* operator," whether this ambitious individual places himself 
under the direction of a medical man or not. Even in hospitale, 
Dr. Lewis Jones suggests X-ray photography is not to be 
entrusted to “lay” operators. The least-skilled medical man, 
he contends, is to be preferred to the most elaborately-equipped 
of lay electro-therapeutic operators. While fully recognising 
the necessity of extreme precautions and the desirability of 
opposing every obstacle to the electro-therapeutic ‘‘ quack,” we 
cannot but think that Dr. Jones' views aretoo extreme. There 
should be no reason why a man possessing all the necessary 
qualifications, except that of being qualified by a medical degree, 
should not apply electricity under the direction of a doctor, just 
in the same way as a masseur is employed to apply frictional 
treatment. In any case we would warn patients not to submit 
themselves to electrical treatment by any medical man who has 
not had the advantage of special training and practical expe- 
rience in electrical matters, unless the doctor is assisted by a 
qualified—but not necessarily “ qualified "—electrician. 

With this preface we may turn to the book itself, which is 
devoted to students and practitioners. It is intended to give 
the medical man a knowledge of electricity, and not to teach 
an electrician anything about medicine or surgery, and we need, 
therefore, give our attention to the “electrical” matter only. 

After a brief historical introduction, the author gives in the 
second chapter a well-written elementary treatise on electricity, 
commencing from first principles. This is, in the main, con- 
densed from the writings of well-known authorities, the author 
giving the names of the books from which he quotes so that 
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the student may study them at first hand should he desire it. 
Then follows a description of the induction coil, emphasis 
being rightly put on the difficulty of quantitative application :— 

The physiological response is by no means proportional to the mean 
current or average current, but rather to the maximum current, and to the 
rate of change or its suddenness of rise and fall. It follows, therefore, 
that it is not enough to know the mean current or mean E.M.F. of a coil 
unless the maxima and therate of change can be arrived at. When the shape 
of the curve of a current is known the maxima can be calculated from the 
observed magnitudes of the mean current, but if the shape of thecurrent 
curve is unknown or irregular then readings of mean current or mean 
E. M. F. are not a sufficient indication of the physiological effect. 

Dr. Jones has done some interesting and useful experi 
mental work in this connection (see The Electrician, July 21, 
1893), and his results are summarised in the present volume. 
This chapter also contains some useful practical hints as to the 
choice and management of induction coils. 

The chapter on medical batteries is equally thorough, and 
emphasis is rightly put on the importance of guarding against 
the possibility of the circuit being broken while the patient is 
under treatment. Conductor cords should be examined fre- 
quently to detect intermittent contacts, and cell switches 
should be arranged with a divided contact arm and resistance 
in the same way as the cell switches for secondary batteries. 
A few lines should have been devoted to the potentiometer 
method of regulation ; this is described in connection with the 
use of current from supply mains, but it is equally useful in the 
case of primary and secondary batteries, and renders possible 
the marking off of the regulating switch in volts. 

The methods of employing current from the town supply 
mains are dealt with at considerable length, and this chapter 
will be welcomed by all medical practitioners. Even the alu- 
minium rectifier is described and explained ; it appears, how: 
ever, that the currents from this are not sufficiently continuous 
for direct application for patients, although Dr. Jones states 
that they are useful for charging secondary batteries. In sug- 
gesting the best method of obtaining current for galvano- 
cautery work, the author points out that, by drawing current 
from the mains on the potentiometer principle, there is con- 
siderable waste, and he appears to think that it is more econo- 
mical to employ the mains tocharge an accumulator battery for 
the purpose. He should add that the cells should be charged in 
series and discharged in parallel; otherwise the losses in the resis- 
tances are practically the same—in fact, the total losses would 
be greater owing to the losses in the battery being added. He 
rightly advises caution in applying current from the mains 
directly to the patient, but he makes an error in recommend- 
ing that the current should be led to the patient from two 
pointe near the centre of a resistance bridged across the mains. 
In most cases now-a-days, one of the mains is at earth potential 
and the other, therefore, at a potential equal to the voltage of 
supply, so that the connection should be made between the 
earthed main and the sliding contact—exactly in accordance 
with the diagram which he stigmatises as not being quite safe. 

It is satisfactory to note from the following chapter that 
electrostatic treatment has been studied scientifically by many 
qualified workers, and is now no longer solely in the domain of 
the quack. The chapter on high-frequency treatment is also 
interesting. A description of several forms of ‘ electric bath“ 
follows, in some of which, however, it is obvious that only very 
small currents will flow through the part of the patient under 
treatment. The latter half of the book deals with the physio- 
logical effects of the electric current, its application in diagnosis, 
and the methods of treatment for various ailments. The last 
chapter is on X-ray work, and concludes with a few pages on 
radium. 

Dr. Lewis Jones’s book is worthy of the highest commen- 
dation, and should find a place in the library of every medical 
man. 


Gross-Gasmaschinen. By Dr. A. RrEDLER. (Munich: R. Oldenbourg). 
1905. 10m. 


Many publications on small and medium-sized gas engines 
are available, but books containing adequate mention of large 
gas engines are scarce. The volume under review deals with 
engines of capacities ranging from about 1,000 H.P. upwards 
and discusses them from a mechanical rather than from a 
thermo-dynamical point of view. The pros and cons of two- 


cycle gas engines versus gas engines on the Otto principle are 
gone into at length, and the author comes to the conclusion 
that the balance is in favour of the latter type, especially if the 
engine is double-acting. The mechanical design is then care- 
fully considered, and it is pointed out that it is a great mistake 
to attempt to build powerful gas engines simply by magnifying 
successful engines of smallcapacity. It is rather necessary to 
follow the principles of construction of large up-to-date steam 
engines. The gas engines built by the Nürnberger Maschi 
nenbau-Gesellschaft are largely designed on these lines, and a 
very large portion of the book is given up to an illustrated 
description of this type. Two cases of breakdown to a 
1,000 H.P. and 1,200 H.P. gas engine, respectively, are dealt 
with in an interesting and instructive manner, and the neces- 
sity is emphasised of considering the smallest detail, not only 
of the engine itself, but of the pipe connections, tho water 
supply, &c., with the same care that is devoted to the more 
prominent parts. The book is well and profusely illustrated. 
There are many tiring repetitions, and the author wanders 
occasionally from the subject, but these shortcomings do not 
impair the intrinsic value of the book. 


THE TESTING OF ALTERNATORS. 
BY STANLEY P. SMITH, B.SC. 


There have been several different suggestions as to the best 
means of testing a single alternator in somo way akin to the 
well-known Hopkinson test for direct-current machines. The 
chief idea is to circulate full-load current through the machine 
without dissipating the full power. Mordey seems to have been 
the first to suggest a method. He divided the armature circuit 
so that part of it acted as generator and the rest as motor. 
Thus he might divide a 20-coil armature into a generator side 
of 12 consecutive coils, and the remaining eight coils, with the 
connections reversed in them, gave energy back to the machine. 
Prof. Ayrton then showed how this arrangement might be 
modified by splitting the field instead of the armature. In this 
case opposite halves of the field were magnetised to oppose one 
another, the armature being short-circuited through an ammeter. 
By adjusting the relative excitation of the halves of the field a 
current of any desired value may be made to circulate in the 
armature.* | 

A method somewhat similar to this has been adopted by 
Behrend,t who unsuccessfully applied Mordey’s method of 
unequal division to the fields instead of to the armature. He 
found that by exciting cight coils as a generator and four as 
motor—using the same current in both parts of the field—the 
magnetic unbalancing was sufficient to seriously endanger the 
machine by reason of the severe mechanical stresses set up. 
He then split the field into two equal parts, using six con- 
secutive coils to generate and the other six to “motor” (Fig. 1),} 
but, to counteract for the demagnetising effect of the lagging 
armature current on the generator field and its magnetising 
effect on the motor field, he used a stronger exciting current in 
the former than in the latter. The results obtained by this 
modification seem to be more satisfactory. 

For the purposes of research it was thought, therefore, that 
this method would be applicable in testing a 30-kw. single- 
phase 12-pole alternator available for experiment, but it was 
found to be so dangerous that it was unsafe to put full-load 
current (15 amperes) through the armature. Now, on looking 
at the results given in Table I. it will be noticed that to obtain 
any armature current the generator part of the field had to 
be much more strongly excited than the motor part,and at 
the same time it should be remembered that in this machine the 
field in the gap is practically proportional to the exciting cur- 
rent—thus a very strong generator field was obtained and a 
comparatively weak motor field. Now the bending moment 
on the shaft varies as the difference between the resultant 
generator field and resultant motor field. This was proved 

* See Jackson, “ Alternating Currents and Machinery,” p. 378. 

t See The Electrician, Vol. LII., p. 248. 

+ The figures representing the fields are purely diagrammatic, the 
larger arcs being intended to represent generator coils, and the smaller 


arcs motor coils. Thus, 8 v. 4 readseight generator coils versus four motor 
coils, and is shown by eight large ares and four small ones. 
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roughly when the machine was running on half full load by 
breaking the armature circnit for an instant, which caused so 
great a mechanical disturbance, owing to the removal of the 
magnetising effect of the armature current, that the whole 
framework of the machine was vigorously shaken, whilst a 
loud knocking noise was set up. Bearing this in mind the 
following two tests were made. First, using four adjecent coils 
as generator and eight as motor (Fig. 2), it was predicted that 
the “knock” would be much worse. Second, reversing this 
arrangement, using eight as generator and four as motor 
(Fig. 8), it was thought there might be less unbalancing, since 
now the necessary difference between generator and motor 
voltages to cause the armature current to flow could be 
obtained with less inequality of field. Both these predictions 
roved to be correct; in the former case only one-third full 
oad could be risked, whilst in the latter the machine ran safely 
with more than full load. The test was carried further by using 


9 Pigs. 9 & 12. 
8 v4 


Figs. 11 & 13. 
10 v. 2 


GRAPHICAL REPRESENTATION OF ALTERNATOR CONNECTIONS FoR CARRYING 
ост Тезт. 


10 adjacent coils as generator and the remaing two as motor 
(Fig. 4), whereby very fair results were obtained. The results 
of these tests are shown in Table I. 


Table I.— Tests with Uneqal Fields Unbalanced. 


Connections M Fields. Armature Resulta 
shown in. Generator. | Motor. current. | 
==} ИШИНЕ ee Lr 
rige. р 40 = 55 
6 v. 6. 53 ae 8:0 Unsafe, 
(Behrend test). | ( si 11:8 | 
Fig. 1 4-8 0-4 6-0 
| 6 v. 6. | 6:8 07 9:5 | | Unsafe. 
(Behrend test). 8:7 10 12:3 ) 
кыз f| 38 22 0 35 || vay 
4 v. 8. 7-6 0:5 | 6-1 |j dangerous. 
25 O2 , 40 | 
| 58 | Ot , 58 || 
Fig. 3. 44 0:6 8:1 |! Safe to full 
8 v. 4. 60 | 10 | 116 , load. 
79 1:4 | 15:8 ) 
10:8 | 2:0 20:3 
25 0-4 50 | 
| 3.1 05 69 || Quite safe on 
Fig. 4 | 42 0 8 9:9 | i overload. 
10 v. 2, | 58 | 1:2 | 14-1 | Note small 
б 74 18 l&3 | | field. 
0099 * 27 25.8 V 


It was then suggested that the fields should be balanced to 
prevent these tremendous strains, at the same time keeping the 
generator field stronger than the motor i. e., the weak coils (or 
strong, as the case may be) should be symmetrically distributed 
around the armature. This was done with the following re- 
sults: Using two opposite coils as generator (Fig. 5), or four 
coils at right angles (Fig. 6), it was found unsafe to operate, as 
the generator field became so strong as to upset the stability of 
the machine, causing a humming or buzzing noise in distinction 
to the previous knocking. A mechanical analogy might per- 
haps be employed to explain the cause of these various dis- 
turbances. Cases shown by Figs. 1-4 might be likened to a 
single-crank engine, whilst Fig. 5 would represent a two-crank 
engine and Fig. 6 a four-crank engine. The next case (Fig. 7) 
would represent a six-crank engine. 

This arrangement of using six alternate coils as generator 
and six as motor acted splendidly, and the results (see Table II.) 
should be compared with those obtained with the Behrend test 

iven in Fig. 14 (marked II. 6 v. 6 and I. 6 v. 6 respectively). 

he reason why no motor field was used was because tests were 
made which proved this unnecessary—Table I.—since the 
requisite motor flux could be obtained from the reaction of the 
armature current upon the fields. The six coils were then 
taken in alternate pairs, see Fig. 8, and the results were also very 
good. The method was carried still further. Eight coils were 
tried as generator and four as motor, Figs. 9-10, two ways 
being used to equally space the strong field round the arma- 
ture, and in both cases good results were obtained. When 10 
coils were used to generate and two to “motor” (Fig. 11) the 
machine no longer ran smoothly, although full load could be 
safely applied, and in this case the results were only fairly good, 
but the field was by no means excessive. Hence, by using at 
least half of the coils to generate, and equally spacing them 
round the armature, a very fair test can be obtained. The 
results of above are shown in Table II. 

Another method suggested is almost a modification of Mordey’s, 
since the same exciting current is used both in generator and 
motor coils, but the respective fields are symmetrically placed 
round the armature. Results are shown in Table III. In this 
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Connections | Fields. | Armature Results 
shown in. Generator ‘Motor current. с 
2 8:5 2:5 
3 E f 11:3 Я 40 \ Unsafe. 
v. * \ 174 6:5 / 
2 TS 2:5 
1 | 10-4 40 \ Unsafe. 
4. 8. 154 80 J 
| 9:0 3:0 
38 | 5°0 
Fig. 7. | 5:2 | T8 | Excellent 
6 v. 6. г 7:2 111 - test on normal 
9:4 15:2 field. 
| 13:0 21:5 | 
18:5 81:5 
2-6 3-0 : 
| 40 | 5:0 
; 5˙3 7˙5 | 
Fig. bi EE T5 11:5 - Very good. 
ах 98 | 15:2 
138 , 20-1 
194 25˙0 
2:9 5:0 
8:8 | 72 | 
Fig. 9 5:0 10:2 Good. 
8v.4 6:9 14:9 Small field. 
89 | 191 | 
121 26:0 | 
29- ; 55 
| 38 1 16 | 
rv 50 102 | smal feld 
vues 70 ` 15:0 | 
90 | 19:3 | 
20 50 | | 
2-9 | 7-5 
, ў | Rather un- 
Fig. 1 Н :: | | Sos | steady, but safe 
8:6 4. * v | 23 3 
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Table III, —Tests with Equal Fields Balanced. 
Fields. 


Connections Armature 
: Ss Results. 
shown in. Generator. Motor. current. 
3°6 3°6 3-0 
48 4°8 45 
. 65 6:5 6:6 Not good, as 
Fig. A 8:0 8-0 80 excessive field 
10:6 10:6 10:3 was needed. 
14:2 14:2 130 
16:5 165 14:9 
2-3 2:3 8-0 
2-9 2:9 5:0 
: 3:3 3:3 6:2 Very good on 
rid 5 44 "EE 8:8 normal field 
pe 58 58 | 120 excitation. 
8:2 82 . 17:8 
11.0 Ho | 249 


case it was no use commencing with half the coils, or fewer than 
half to generate and the rest to act as motor, since with the 
same field current through each, the one with most bobbins will 
always generate. Here it was found that with eight generator 
coils and four motor (Fig. 12) an excessive field current was 
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6 8 10 12 14 16 1s 
Fuld Current—Generator Side, 
Fia. 14.—Loap CHARACTERISTICS. 

Tests with Unequal Fields Unbalanced. 
— 1 Tests with Unequal Fields Balanced. 
5 Tests with Equal Fields Balanced. 

Each Test was pushed to limit of safety. 


needed to yield full-load current in the armature, but with ten 
venerator coils and two motor (Fig, 13) a splendid result was 
obtained with a normal field. Thus it is possible to use the 
same exciting current in each coil provided the strong and 
weak fields are symmetrically distributed around the armature. 
This is rather important, as by the previous methods with un- 
equal field currents, as in Tables I. and IL, only a part of the 
field carries ita full current, whilst the other part carried less, 
and thus its maximum heating could not be found. Of course 
there are other combinations, such as nine and three, which 
dan be equally spaced and would doubtless give satisfactory 
results. ` 


It will be seen from the curves the most striking features are 
those of I. 6 v. 6 and II. 6 v. 6.* The former shows how the 
Behrend method is unsafe at three-fourths full load, whilst the 
balanced method can be pushed to twice full load. 

Notice also how curves I. 10 v. 2 and П. 10 v. 2 run together 
and also curves I. 8 v. 4 and II. 8 v. 4, which shews that the 
mechanical unbalancing affects the electrical condition very 
little. It will also be noticed that with a large number of 
generator coils and small number of motor coils only a small 
exciting current is needed, and vice veraa. 

Behrend has shown that the core losses determined in this 
method of testing are in agreement with the results obtained 
when running the machine in the ordinary way. The copper 
losses are, of course, independent of the method of testing. 

In conclusion, it may be pointed out that from the above 
results the best methods of testing a single alternator are as 
follows :— 

1. For every ratio of generator to motor coils the respective 
fields should be symmetrically spaced all round the armature 
to avoid magnetic unbalancing and consequent mechanical 
disturbance. 

2. Onaccount of armature reaction, it is in all cases desirable 
to use at least half the field coils as generator, obtaining a more 
equal distribution of flux round the armature, since the gene- 
rator and motor lines per pole will more nearly equal one 
another, whilst the excess of resultant generator flux over 
resultant motor flux will be able to provide the necessary 
E.M.F. to drive the armature current, 

3. If it is decided to have unequal generator and motor 
exciting currents, then the best combination is to divide up 
the field coils equally between the two and space the respective 
fields symmetrically round the armature. 

4. If it be decided to use equal. field currents in motor and 
generater coils, then 60 or 70 per cent. of the coils should be 
made to generate, whilst the rest shou'd be equally interspaced 
to act as motor. 

The best combination can only be found in any particular 
case by trial—that is, when full-load current is obtained by 
normal field excitation. It is proposed to carry this method of 
testing alternators further, and to investigate more particularly 
how core losses and armature reaction are affected by thus 
dividing the field. 


Armstrong College, Neweastle-on-Tyne. 
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A NEW PROTECTIVE DEVICE FOR TROLLEY 
STANDARDS. 


In sending us a description oi a new device for use in connection 
with trolley standards, Mr. P. J. Pringle, borough electrical engineer 
and tramways manager at Burton-on-Trent, calls attention to the 
fact that there are many ways in which the trolley standard can 
become alive; for example, by a blow on the trolley head resulting in 
injury to the insulating brush, dampness getting into it, or the trolley 
sable getting frayed inside the standard and the insulation finally 
breaking down. Elaborate precautions are, as a rule, taken in all 
parts of the tramway system to safeguard the public against the 
risk of a shock, but the trolley standard has, to some extent, been 
neglected. The top-deck handrailing is, or should be, always earthed, 
and it is very easy for a passenger to grip both it and the trolley 
standard at the same time. The iron legs of the seats are often in 
contact with the standard supporting the hand-railing, and a person s 
foot may be placed on the latter while contact is made with the stand- 
ard. The inside legs of the seats in some constructions are in metallic 
contact with the outer legs just referred to, so that passengers in 
passing down the centre of the top deck may easily come 1n contact 
with these legs and the standard at the same time. Any of these 
conditions would resuit in a more or less bad shock, but, should it 
be raining, and passengers’ boots wet, the dangerous area is con- 
siderably increased. 

From tests made between a live trolley standard and the metal leg 
of a seat (1} in. away from the hand-rail standard) Mr. Pringle found 
that there was a potential of 430 volts, while between the same and 
а metal plate, equivalent in area to that of a pair of boots (3 in. away 
from hand- rail standard and placed on the wood slats), there was а 
potential of 80 volts. If the metal plate was placed on the flat part 
of the roof (without slats) the potential was the same at 5 in. dis- 
tance. These potentials fell gradually, and at 2in away from the 


+ Read 6 v. 6 as Bix generator coils versus віх motor coils and во on. 
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trolley standard the potential was only 35 volts. These tests were 
made with the top deck thoroughly wet and on a 8 ft. 6in. gauge 
car. Unless water can freely collect on the top deck the potential, 
it will be noticed, rapidly falls off as one leaves the nearest earth 
connection, the hand-rail standard. 

.. The Board of Trade have realised this danger by requiring in 
their earlier regulations the fitting of ruby lamps 1n series with 
the standard and earth for approximately indicating if there is any 
potential on the standard. The lamp method gives only an approxi- 
mate indication of danger, which may readily be unnoticed by the 
conductor or motorman for a considerable time. The Board of Trade 
revised regulations, issued in January, 1905, require the follow- 
ing :—'' The trolley standard must be connected with earth by a 
low-resistance fuse or automatic switch, and the warning signal, 
when the fuse or switch opens, should be an electric bell." This 
certainly insures that the danger shall be immediately notified, 
owing to the signal being audible instead of visual; at the same 
time, if the conductor has his car full of passengers, however smart 
he may be, some few seconds must elapse before the trolley can be 


pulled off the wire and safety secured. One of the devices in use is 


the placing of a fuse in parallel with the ruby lamps, so that nor- 
mally the standard is directly earthed. On the standard becoming 
alive the fuse is blown and the lamps illuminated. In another, 
the fusing of the fuse or the opening of an automatic switch or 
circuit-breaker may ring a bell circuit. Another supplements this 
by 915 automatic renewal of the earth connection by means of a 
switch. 

The defect which would seem common to these is that the stan- 
dard is earthed, and therefore safe as long as it has no potential on 
it, but immediately there is leakage sufficient to operate the fuse or 
automatic switch this safeguard is removed. In the last case referred 
to above, this removal is only for a very short period of time, as the 
earth is again renewed, but it is feasible to assume that a serious 
shock might be obtained under these conditions. Fuses are not 
desirable, and have been known, when working under the conditions 
indicated above, to give a good deal ot trouble. There is always a 
. possibility that the renewing of them may be overlooked when 
repairing the fault. Earthing the standard with no fuse, automatic 
switch or other device in circuit, ensures absolute safety under all 
conditions, and it is only necessary to consider how this can be 
arranged so that the traffic and power-supply conditions on the 
average tramway system can be met. In some cases the trolley 
has been directly earthed by a continuous cable, but serious traffic 
difficulties have resulted from this, owing to the impossibility of 
bringing the car to the depot and the requisitioning of another car 
for this purpose. In other cases a switch has been inserted or the 
cable has been pulled out at the terminal to allow the car to be driven 
to the depot, but these arrangements are somewhat crude. If earth- 
ng the standard is to be thoroughly and efficiently carried out the 
following conditions must be complied with :— 


1. It must nct be possible for the earthing arrangement to be 
interfered with or removed excepting by those authorised to do so. 

2. The earth connection must only be removed after danger has 
been declared, and not before. 

8. Ifthe earth is removed, warning, both audible and visual, should 
be given. 

4. It should be impossible for the danger signal or sign to be sot 
to safety without the earth being automatically renewed, as the 
omission of this important point would be serious. 

5. The leakage of a few amperes, up to any current which would 
pass on a dead short, should operate the indicating device equally 
as well. 


It must be impossible to disconnect the earth as long as any cur- 
rent is passing by the earth wire. 

If the above combination of conditions can be obtained, it should 
be possible for the direct earthing of the standard to be carried out 
without any wilful or careless mistake being made in its operation, 
and traffic and power-supply conditions not seriously interfered 
with. On the Burton-on Trent Corporation tramways, Mr. Pringle 
informs us, the usual ruby lamps are fitted, and while fully in sym- 
pathy with the improved regulations of the Board of Trade to ensure 
a more reliable indication of danger, our correspondent feels that 
while meeting these requirements they might with advantage be 
ä to give increased safety. 

The illustrations, Figs. 1, 2 and 3, show the device designed by 
Mr. Pringle to comply fully with the conditions referred to above. 
The indicating and earthing apparatus is entirely enclosed in a cast- 
iron box, the lid of which can be screwed down or locked if desired. 
The oval window shown in the cover permits a red danger flag to be 
shown when the apparatus is at half and also full cock. The earth- 
- ing lead on the trolley standard is taken to the terminal A, which is 

in connection with the switch contact B. The switch blade C, 
pivoted on the screw D, is connected to earth through a solenoid 
attached to the back of the base board. E is the indicating lever 
_ pivoted at F, and fitted at its lower end with a segment, J, and at its 
_upper end with an indicating red flag and a catch piece which 


core and G is attached to its lower end, the upper end being normally 
& short distance away from the pole-piece. 

When the indicating lever is in the position shown in the illustra- 
tion, J locks any movement of the earth-switch handle H, making 
it impossible for the earth switch to be opened. Should a leakage 
develop in the trolley standard and a small current such as 8 or 4 
amperes pass to earth, this is sufficient to attract the armature G, 
and release the indicator lever E so that it falls into a half-cock 
position. It is held there so long as the current continues to pass 
through the solenoid. When in this position, J still continues to 
lock the switch handle H, otherwise it would be possible to open the 
earth switch in error before the trolley is removed from the wire. 
with risk of danger to passengers and damage to the apparatus. As 
soon as the indicator lever has got to the half-cock position the red 
disc becomes visible, and the two contact springs to the left of the 
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indicator lever are brought into contact and ring either the car elec- 
trio bell or a supplementary one. On the conductor removing the 
trolley from the trolley wire the armature G regains its normal 
position, and the indicator lever falls to full-cock, the bell circuit 
still being closed. 

The interlock is now taken off the handle H and the earth 
switch can be opened. On opening the switch sufficiently far, the 
cateh piece at the end of the blade interlocks with the fallen indi- 
cator and is held there (Fig. 3). The opening of this switch breaks 
the bell circuit, but the indicator flag still shows “danger.” If 
desired a ruby lamp can, of course, supplement the danger indica- 
tion. Once the handle H has been pushed up, the earth switch 
is locked in the open position with the indicator at danger, and 
neither can be interfered with until the car has returned to the 
depot for repairs. On the repair being 
undertaken, all that is necessary is for the 
indicator lever to be pushed into its normal 

| position as shown in the illustration, when 
it is interlocked again by the armature 
piece. The action of moving this lever 
releases the earth switch blade and a 
spring automatically pulls it into its 
normal position, causing the earth con- 
nection to be again renewed. The earth- 
switch handle H is always at earth poten- 
tial, the only part of the device having any 
potential when a leakage occurs being 
the switch contact B. In the event of 


re the fault being a comparatively small one, 
Л it usually develops quickly into a dead 
‘ short, or the initial fault may be a dead 
short. When this is so the circuit breaker 
supplying the section is opened, the so- 
lenoid demagnetised, and the indicator lever falls at once to its 
full-cock position, the cycle of operations being the same as before. 
The solenoid is an earthing device suited to the Burton-on-Trent 
tramways, will operate with a leakage current of 8 to 4 amperes 
and carry a short-circuit current of 1,500 amperes. mE 
The usual custom when a trolley standard has become alive, is to 
clear the top deck and proceed with the journey as far as is neces- 
sary and then return to depot. It is always possible under these 
conditions for a passenger to ascend the top deck while the con- 
ductor’s attention is withdrawn. To avoid this possibility Mr. 
Pringle has devised in connection with the above apparatus, the use 
of chains or bars at the bottom of both staircases to prevent access 
to the top deck. Arranged in conjunction with each of these chains 
or bars will be a contact normally closed and in parallel with the 
bell-operating contacts connected with the earthing-switch blade. 
With this arrangement the bell would continue to ring until both 
exits had been barred, the action of placing the chain or bar across 
causing the bell contacts to become opened. Should the earth 
switch be opened before the exits are barred, the alarm would still 
continue to ring, drawing the attention of the car attendant to this 


.engages in the armature G. The solenoid is wound round an iron | omission. 
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NATIONAL TELEPHONE CO.’8 STAFF DINNER. 


The twelfth annual dinner of the members and staff of the National 
Telephone Co. was held on Friday at the Trocadero Restaurant, London, 
under the presidency of Mr. W. E. L. Gaine, general manager. There 
were also present as invited guests Sir Albert Rollit, LL.D., M.P., and 
Mr. S. Н. Sands, directors, Mr. T. Anns, Mr. H. S. J. Booth, Mr. Max 
Byng, Mr. R. B. Bumiller, Mr. H. Fedden, Mr. W. Forbes, Dr. Grosvenor, 
Mr. P. Hammarskjold, Mr. T. C. Jenkin, Mr. J. E. Kingsbury, Mr. P. P. 
Kipping, Mr. A. St. G. McA. Laurie, Mr. Н. H. Lawless, Mr. P. 
Schidrowitz, Major Shepherd, Mr. D. Sinclair, Mr. W. Compton Smith 
Mr. L. Stokes, Mr. A. T. Turney, Mr. J. W. Ullett, Mr. H. Laws Webb 
and Mr. T. A. Welton. The staff present included Mr. Albert Anns, 
secretary; Mr. Frank Gill, engineer-in- chief; Mr. R. H. Claxton, Mr. A. 
Coleman, Mr. A. E. Cotterell, Mr. F. Cowley, Mr. R. A. Dalzell, Mr. C. 
Elliott, Mr. 8. J. Goddard, Mr. L. H. Lowe, Mr. T. A. Prout, Mr. C. J. 
Phillips, Mr. R. Shepherd, and many others, representing both the 
metropolitan and provincial staffs. 

After the loyal toasts had been duly honoured, 

The CHAIRMAN, in proposing the toast of the evening, The National 
Telephone Co.,” said he felt himself to be on more delicate ground than 
he had been accustomed to feel on these occasions, as since they last met 
certain events had occurred. The negotiations which were going on 12 
months ago for the acquisition of the Company's undertaking by the 
Government had resulted in an agreement which only awaited the ap- 
proval of Parliament. This agreement would take effect on January 1, 
1912, and would profoundly affect the telephone service of the 
country. He would remind them that, notwithstanding the efforts which 
had been made to bring about the contrary result, the National 
Telephone Co. was still responsible for nine-tenths of the telephone 
services of Great Britain and Ireland (cheers). It was not for him 
to say much on that occasion regarding the agreement, as it was under 
the consideration of a Select Committee of the House of Commons, 
but there was one point which. as it came home to all members of the 
staff, he thought he must be allowed to say a word upon without laying 
himself open to the charge of being indiscreet. That word was in con- 
nection with the omission from the agreement of what he felt justified in 
describing as an adequate and fair provision for ultimately dealing with 
the staff of this great company (cheers). It was right to say that the 
agreement as it stood did not represent the views of the directors 
‘as to the arrangements which should be made for the staff, nor 
did it disclose the strenuous efforts which the board made up to 
the very last moment for securing fair treatment for them (cheers). 
In this matter they one and all stood upon the same platform. He 
was glad to say, however, that the last word upon this subject had not 
yet been said, and the staff would have an opportunity of putting its own 
case before the Select Committee (cheers) Turning to the progress of 
the company during the past year the chairman said they had up-to-date 
1,155 exchanges working in Great Britain and Ireland, an increase of 
60. They had also working up to date 335,000 telephone stations, an 
increase of 40,000 on the year. That was not а bad record, but not 
anything like so good as it should be, and assuming that the agree- 
ment to which he had referred met with the approval of Parliament 
they might reasonably expeot that many impediments which had 
hitherto stood in their way would be swept aside, and they would 
have a fair field and an opportunity of showing what they could do. 
If that proved to be so, there was no reason why the development of the 
telephone service in this country should not be equal to what it was in 
America or anywhere else. He regarded the possibilities of the next 
10 years as equal to 2,000,000 telephone stations. He would like to give 
them the extraordinary number of messages of which they were now the 
purveyors in this country. They were sending messages at the rate of 
one thousand millions per annum (cheers). Compared with the unfor- 
tunate telegraph service of the country (i& was true the reports of the 

rvice were a little late) but for 1902.3 the Post Office was sending 
inland telegrams at the rate of 844 millions per annum, while for 
1903-4 it was only sending at the rate of 82 millions per annum. The 
Post Office, therefore, had lost 2} millions of messages, whereas the 
National Telephone Co. had increased their figures by between 70 and 
80 millions of messages in the year. The National Telephone Co. 
was operating throughout Great Britain 725,000 miles of wire, and not- 
withstanding all the difficulties which were placed in their way, two- 
thirds of that 725,000 miles were underground. All these developments, 
doubtless, had advantages, but they brought little troubles in their train, 
and he noticed with some anxiety that the cheap telephone services which 
the company had introduced during the last few years were making inroads 
on the company’s revenue. The working costs of these new methods also 
did not show any tendency towards reduction in the same proportion as 
the revenue was affected. The only suggestion he could make towards 
making both ends meet was hardly likely to be favourably received at that 
gathering—namely, a reduction of salaries (laughter), but if any member 
of the Company’s staff had any suggestion in that direction to make, he 
would assure for it careful consideration from the directors. For him 
to propose, as he was now doing, the toast of continued prosperity of 
an undertaking which might only have a defined period of existence 
might appear to be somewhat incongruous, but it must be their business 
to impart strength and vigour to the organisation so long as it continued 
to exist, so that if and when it did go out of existence the death might be 
that of a giant and not of a weakling (cheers). The company must never 
be moribund or comatose. Let them have a great and prosperous and 
highly-efficient undertaking with a loyal and capable staff to hand over to 
their successors, whoever their successors might be. In the firm belief 
that it was the destiny of this great company to place the telephone 
ervioe of the country in the forefront of such services of the world, he 


asked them to join with him in drinking to the continued health and 
prosperity of the National Telephone Co. He was charged to express to 
them the great regret of the President, Sir Henry Fowler, that other 
engagments absolutely prevented him from being present. What with 
politics, State balls and various other little entertainments they were deprived 
of the presence of mauy of those whom they would have been delighted 
to see with them. They would all appreciate the good feeling of Sir 
Albert Rollit and Mr. Sands, who were with them that evening. With the 
toast he begged to couple the names of these gentlemen (cheers). 

Sir ALBERT ROLLIT, M.P., said an unexpected honour had fallen 
upon him in being called upon to respond to the toast, but he regretted 
the absence of Mr. George Franklin, who was down to respond but had to 
attend an important engagement in connection with the establishment 
of university education at Sheffield, which was very dear to his heart and 
for which he had done great work. When he (Sir Albert) found that it 
was possible that no director would be present he experienced the deter- 
mination of the man who was asked to preach for a neighbouring friend 
and replied, ‘‘ I will oome and preach for you on Tuesday, D.V., but ir 
any case on Wednesday " (laughter). There had been in the past, as 
he hoped there always would be, the best personal relations between 
the directors of the company and the great body of its employés of 
all classes. The National Company and its associates were the 
pioneers of telephonic enterprise in the United Kingdom, and that 
fact ought never to be forgotten by those who might be inclined to 
criticise their work. They had taken all the risks incidental to the 
establishment of a new service, a service which had proved of in- 
finite benefit to the community, and they had been satisfied as a 


joint-stock undertaking with what might fairly be called a very mode- 


rate return on their capital. They had realised the happy mean of 
the old Greek statesman, who, when asked what he regarded as the 
ideal state, replied, ‘‘ Where the rich are not too rich and the poor are 
not too poor." He considered the shareholders had received a reason. 
able though moderate return, and he hoped the employés as a whole felt 
that they had had a reasonable proportion of the earnings which had 
been made, With regard to the approaching end of the company's his- 
tory, he believed that a fair and just agreement had been made with the 
State. No more and no less. They had been met by the Post Office, he 
considered, in a fair and reasonable spirit, and he considered the Pos 
Office might always look upon the company as a friend, inasmuch as the 
company had paid it in the past no less than £1,800,000 in royalties, 
With regard to telephonic developments, it was impossible to anticipate 
what might be the ultimate result of the development of this service. 
The present-day craze was for mobility, and the time might come when 
this universal demand for rapid movement might be neutralised by the 
telephone. When everybody had his own telephone and marched about 
with that instrument allocated to himself there would be no need for this 
tremendous mobility. Perhaps some day every man would be in a 
position to be in instantaneous communication with those whom he 
wanted to reach by some telephonio contrivance adapted to his own use. 
The relations between the public and the company, despite occasional 
grumblings, had been on the whole good. 'The public were realising that 
with the modern developments the service had become as good as ihe 

could expect, and that in London, a place of exceptional difficulty, 
obstaeles had been overcome aud the service was now such as could 
not fail to give satisfaction. Iu this connection the company itself 
was an abstraction. It was the men who worked the machinery 
who had contributed so much to the splendid result. He might 
be allowed to speak in high terms of the directors, at any rate as business 
men. But there was one to whom the chief honour was due, and that 
was Mr, Gaine, their general manager (cheers.) Since he had occupied 
that positioa their telephone stations had increased from 45,000 to 335,000, 


and their revenue from £400,000 to £2,000,000, and this they owed largely 


to one who came to them comparatively a few years ago. It was as presi- 
dent of the Municipal Corporations’ Association that he (Sir Albert) first 
came to know Mr. Gaine as an excellent town clerk, and when Mr. Gaine 
ceased to be town clerk of Blackburn and came to London they all felt that 
what was Blackburn's loss was the National Telephone Co.'s Gaine(cheers). 
Не could go through many other names and tell much the same story. There 
was their friend Mr. Anns, who was a very telephone exchange of statistics, 
an inquire within upon everything telephonic. There was also Mr. Gill, 
their comparatively new engineer, who had done so much since he had 
been in that position ; and as he ran his eye along the table he saw many 
others who well deserved to be referred to in similar terms. While think. 
ing of the present, however, they must not forget those of the past, and he 
was reminded that it was upon the foundation laid by Mr. Sinclair that 
Mr. Gill has been building so ably (cheers). The directors would never 
forget their obligations to the staff who had so loyally co-operated with 
them. He thanked them for their kindly entertainment that evening. 

Mr. SANDS expressed his pleasure at meeting the members of the staff, 
with whom he had not hitherto come into such close contact. He com- 
plimented them upon the results of the many fights that they had to go 
through in order to win their pre-eminent position. He considered that 
only very few of the public understood what great strides the telephone 
service had made in this country. The field for further development was 
unbounded, as they had onlv touched the fringe. 

Mr. E. J. HIDDEN gave the toast Our Gaests,” and spoke of the 
pleasure it gave the staff of the company to meet year by year the many 
guests who honoured them with their company. The toast was coupled 
with the name of Mr. Max Byng and Mr. H. H. Lawless. | 

Mr. BYNG expressed his pleasure at being present on the occasion, 
and the gratitude of the manufacturers of telephonic apparatus in this 
country for the valuable help which the staff of the National Telephone 
Co. had given them in enabling them to establish factories for the pro- 
duction of instruments and accessories, It was only by the help and 
guidance of the company’s staff, who in daily practice found out what 
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was required and where telephonic apparatus could be improved, that the 
manufacturers could gain knowledge. 

Mr. H. H. LAWLESS also responded. 

Mr. WATSON-STUART proposed the toast of The Chairman,” and 
referred in cordial terms to the excellent work which Mr. Gaine had done 
for the telephone service and the harmonious nature of the relations 
between the very large staff of the company, numbering upwards of 
14,000 persons, and their manager, the chairman of tbat pleasant gather- 
ing. He was sure they all trusted that Mr. Gaine would long enjoy his 
present position and the best of health to enable him to continue his 
arduous duties. 

The toast was drunk with “ For He's a Jolly Good Fellow." 

Mr. GAINE having briefly responded, a very pleasant evening came to 
& conclusion. 

During the dinner a capital band discoursed sweet music, and a select 
body of artistes enlivened the proceedings with song and patter, the honours 
of the evening, perhaps, resting with Mr. Walter Churcher, a well-known 
contributor to electro-harmony. 


THE PEEBLES SINGLE-PHASE TRACTION MOTOR. 


On the occasion of the recent annual convention of the Incor- 
porated Municipal Electrical Association at Edinburgh, & party of 
about 150 members visited the works of Messrs. Bruce Peebles & 
Co. at East Pilton, Edinburgh. During the tour of inspection 
through the company's new works, & number of novelties attracted 
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much attention. Amongst these were two 500kw. La Cour con- 
verter sets which were being tested at full-load. The principle 
upon which these ingenious converters act was fully set forth in 
The Electrician, Vol. LIV., p. 438. One of the ten locomotives 
for the North Wales Electric Power Distribution Co. for the Port- 
madoc, Beddgelert & South Snowdon Railway was accessible 
for inspection, together with one of the equipments which the 
company are supplying to the South-Western Traction Co. of 
Canada. The motors belonging to this equipment are designed to 
operate both with a three-phase current at 1,000 volts, and with con- 
tinuous-current at 500 volts. One of the new Peebles single-phase 
traction motors (see Figs. 1 to 4) was also in evidence. It is of the 
compensated repulsion motor type. Fig. 1 represents diagrammati - 
cally a bipolar compensated repulsion motor, having four brushes at 
right angles. By short-circuiting the brushes a and b, the stator react- 


Fia. 4. 


ance is reduced owing to the armature ampere-turns. A short-circuit 
current flows from a to b and back through the armature. This cur- 
rent reacts on the field flux in the direction c d produced by the main 
current, and a torque is produced. When the armature rotates, an 
E. M.F. is induced between a and b in its winding, due to the latter 
cutting through the field lux. This E.M.F., multiplied by the cur- 
rent, represents the motor output. The stator winding S, though 
shown in the diagram as a single coil, is actually a distributed 
winding. In order to reduce the complication of brush gear and 
80 on, the firm employs the patented modification shown in Fig. 2. 
Three brushes only are needed in the new arrangement, whose 
action otherwise is precisely the same as for the motor of Fig. 1. 
Fig.8 shows another patented arrangement, which allows the motor 
speed to be varied within wide limits by strengthening or weakening 
the field flux. No series resistances are required at starting. 
The di m, Fig. 4, shows & further development of the system 

an induction regulator being used in this instance for the control of 


the field, while the stator winding is carried out on the high-tension 
principle; the transformer T allowing the commutator to be fed with 
current at a low voltage. The field winding is regulated by the 
position of the secondary winding SW of the induction regulator, 
and the compensating winding CW, which is short-circuited, serves 
the purpose of annulling the self-induction in the primary of the 
regulator—so that only the ohmic losses in the same need be taken 
into account—and, further, of allowing additional speed regulation. 
It is claimed that in simplicity, lightness and efficiency the equip: 
ment is equal to any, while the power-factor is believed to be higher 
than in any existing single-phase apparatus. 


THE ELECTRIC TRAMWAY AND RAILWAY 
EXHIBITION. 
(Concluded from page 475.) 


In concluding our report upon the exhibits at this show, we may 
state that the Exhibition remains open till this (Friday) evening. 

The Continuous Rail Joint Co. of Great Britain (stand No. 38a) 
show several specimens of their continuous rail joint. The base 


Continuous RAIL JOINT. 


plate is an integral part of the joint, gives great horizontal and ver- 
tical rigidity, and prevents play between surfaces. The rail ends 
are held in perfect align- 
ment and are prevented 
from being battered. At 
the same stand is shown the 
Winby patent anchor chair. 
This chair consists of a short 
piece of rolled-steel joist, 
with the upper flange cut 
and turned up so as to form 
clips. Fixing is effected by 
means of a stout steel key 
in much the same way that 
rails are fixed to ordinary 
railway chairs. 

Messrs. W. T. Henley's 
Telegraph Works Co. show 
a specimen of the three- 
phase cable of which they are suppiying about 80 miles in con- 
nection with the extension of the West London tramways to 
Wimbledon, Surbiton, Kingston, &c. This contract, which is one 
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от the largest ever placed for cables in connection with tramway 
work, includes, in addition to the 30 miles of E.H.T. cable, about 
45 miles of L.T. faeder, distributor and telephone cables. The illus- 
tration given herewith shows the actual size of the three-phase 
0°05 sq. in. 11:000-volt cable, which is sheathed with galvanised 
steel wires. The Co.'s new fuse box was referred to last week. 
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In our reference to Messrs. Callender’s exhibit last week, we pro- 
mised to describe, this week, a new Board of Trade tramway test 
pillar. This pillar has been specially designed to meet the Board of 
Trade requirements regarding tramway tests. and all the gear is 
mounted on Messrs. Callender's “ double-porcelain insulation ” prin- 
ciple. The Board of Trade requirements are as follows: (1) That 
а continuous indication be provided that the leakage current passing 
between the negative rails and the earth-plate connections does not 
exceed 2 amperes per mile of tramway return, or 5 per cent. of 
the total output at the station. (2) That at periods of not less than 
one month the electrical contact of the earth-plate connections with 
the surrounding earth is to be tested. This test must demonstrate 
that an E.M.F. not exceeding 4 volts will suffice to produce a 
current of at least 2 amperes from one earth connection to the 
other. In the Callender test pillar there are: One Elliott recording 
ammeter, scale 0 to 10 amperes; one Weston ammeter, scale 0 to 
10 amperes; three agglomerate Leclanché cells; one double-pole 
change-over knife switch; one telephone set; special test terminals 
for pilots and test wires; and, where specially required, one 
300 ampere single-contact quick-break knife switch. The last-men- 
tioned switch is inserted between the rail return and the recording 
ammeter, and is only useful for isolating the recording ammeter where 
it becomes necessary to disconnect it from the return rail. The dia- 
grammatic sketch shows the arrangement of connections to the dif- 

ferent terminals and instrnments. 
+-———— In making the test to meet No. 1 of 
the Doard of Trade requirements, 
the single-contact quick-break knife 
: switch connecting the return rail 
i with the recordingammeter is closed, 
' and the double-pole throw-over knife 
switch is put into the top position, 
the two centre contacts of this switch 
being connected respectively to two 
earth plates spaced 20 ft. apart. With 
the switches in the position as 
above described, a record is obtained 
through the recording ammeter of 
the number of amperes passing from 
the return rail to the earth plates. 
For the purpose of carrying out the 
test required to meet with No. 2 of 
the Board of Trade requirements, 
the double-pole throw-over knife 
switch is brought over to the bottom 
contacts and in this position the 
Weston ammeter is put in series 
with the test battery and the earth 
plates; a reading can then be obtained of the current passing between 
the two earth plates at the voltage given by the battery. It will be 
seen that, owing to the highly efficient insulation afforded by the 
‘‘double-porcelain insulation " principle, there is no possibility for 
any leakage to occur which would interfere with the correctness of 
the above tests. The pillar also contains a telephone for the purpose 
of communicating with the car depot or generating station; there 
are, in addition, several test terminals which may be used for 
telephone purposes, or in connection with the voltmeter pilot wire 
run between the generating station and the test pillar. 
The Handy Patent Pick Co. (stand No. 504) have & comprehen- 
sive exhibit of the Handy patent pick and various types of drill. 
Messrs. Mellowes & Co. (stand No. 62) have erected a glasshouse 
which illustrates admirably their “ Eclipse ” system of roof glazing. 

At stand 87 Messrs. Aiton & Co. exhibit, among other things, an 
excellent specimen of bent pipework, a new type of grease separator 
which does not employ chemicals, and a centrifugal exhaust head 
and silencer. In this last-named device the exhaust steam is dis- 
charged into a conical end, which, acting in the same way as an 
air vessel, modifies the beat of the exhaust steam, causing a steadier 
flow and reducing the noise. Where the noise is particularly objec- 
tionable and is not entirely silenced by the exhaust head, another 
cone is fitted over the outlet. With regard to the extraction of the 
contained oil and grease, curved vanes give to the escaping steam a 
circular motion, and the heavier particles of oil and water are brought 
into contact with the walls of the exhaust head, down which they 
flow into an annular drain gutter formed all round the head. There 
is no tendency for the passing stcam to lift up anything again which 
has been deposited. The heads are made entirely of cast iron, and 
up to 18 in. bore are male in one piece; as all the passages through 
them are larger than the pipes to which they are attached, they 
cause no back pressure. 

Messrs. Joseph Kaye & Sons (stand No. 101) show a patent 
electric fire alarm lock, which enables the person in charge of a 
building to open instantly all doors fitted with this device by the 
mere pressing of a button. Many other types of locks are exhibited 
in addition to the well Known K” seamless oil cans. 

The Simplex Steel Conduit Co., at stand No. 108, have, as usual, 
a very complete show of the Simplex stecl conduit system for in- 
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terior electric wiring. The stand itself is built up of a rec ar 
framework of conduit, as manufactured by the company, and shows 
the various grades of conduits and most used fittings wired as in 
actual practice. The conduits are made either light or heavy gauge, 
and are in six varieties. All types are shown on sample boards at 
the back on a table supported by the stand, the whole of which 1s 
well lighted by some 20 of the company’s brackets, pendants, lamp- 
holder fittings, &c. All the lights on the stand are controlled by 
one of the company's five-way iron-cased D.P. fuse and S.P. switch 
distributing boards. In addition to the more well-known fittings, 
such as couplings, bends, tees, junction boxes, &c., there are shown 
the recent additions to the system, such as house service cut-outs, 
girder-clips, conduit bending machines, &c. | 

Air compressors are the feature of Messrs. Reavell & Со.'в exhibit 
at stand No. 109. Three of these machines, suitable for central 
station and tramcar cleaning work, and a motor-driven quadruplex 
machine are shown. One is a fixed type “ Duplex” compressor, 
driven by a 2 н.р. continuous-current motor, and a portable machine 
of the same type is also shown. A portable plant of this kind is 
very useful for station work, and it can be pulled about just as re- 
quired, and set to work just where it is needed. The third machine 
is a smaller compressor, also of the portable type. This is Reavell’s 
" Simplex” machine, and has been designed more especially for 
sub-station cleaning work, but of course it is equally serviceable for 
small central stations. It has an alternating-current motor fitted to it, 
and serves to illustrate that this type of machine can be driven either 
by continuous-current motors or by an alternating-current machines. 

Proctor's patent mechanical stoker with moving fire bars, shown 
at stand No. 110, is specially adapted for meeting the varying loads 
at electric lighting stations, and can be applied to either Lancashire 
or water-tube boilers. The machine can be instantly adjusted to 
deliver from 8 cwt to 20cwt. of coal per hour; the rate at which 
the bars travel can also be varied to four different speeds, thus 
enabling them to be adjusted to suit any condition of draught or 
quality of coal. It is claimed that by the use of this stoker a 
minimum saving of 10 to 15 per cent. in fuel is effected, with an 
increase of 20 to 80 per cent. more steam. 

The main feature of the St. Helens Cable Co.’s exhibit at stand 
No. 111 is & length of Dialite cable travelling backwards and for- 
wards over a pulley immersed in brine at a temperature of about 30° F. 
Current at about 2,500 volts is applied to this length of cable, the 
object being to demonstrate the great flexibility ot dialite even under 
such extreme conditions of cold, thereby proving that this is a cable 
which may be laid during frosty weather without any danger what- 
ever of cracks appearing in the dielectric. Leather-covered rubber 
gloves are also shown by the company, and a feature of interest is 
their new tape, which is vulcanised on one side and is covered with 
& thin layer of pure rubber on the other. 

The Electrical Power Storage Co. (stand No. 118) have a fine 
display of storage batteries, from the smallest possible portable 
battery to large central station cells weighing upwards of 14 tons 
each. The O.L. and O.K. type cells for lighting tramway and 
power stations are especially designed to economise floor space. An 
O.K. cell occupies only about one-half the floor space of a P. type of 
similar capacity. The O.L. cell shown (O.L. 74) has a capacity of 
5,000 ampere-hours when discharged in one hour, or 10,000 ampere- 
hours when discharged in four hours. The O.K.cell shown (O.K. 59) 
has a capacity of 2,000 ampere-hours when discharged in one hour, 
or 5,200 ampere-hours when discharged in four hours. Specimens 
of the W.T. type are shown in wood lead-lined boxes. These are 
specially designed for ship lighting, and are fitted with the new 
inspection lids, which greatly facilitate examination of the plates, 
level of electrolyte, &c., in the peculiar and limited spaces usually 
available on board ship. 

Mr. Edwin Freund at stand No. 117 exhibits a Bradford Corpora- 
tion car fitted with one of his joint wheel and track brakes, which 
has been in service for 20 months on the severe gradients and curves 
in Bradford. We are informed that the ease of action and relia- 
bility of the brake leave nothing to be desired. A working model 
of Freund's patent spring track brake is also shown, which demon- 
strates in an efficient manner the range of brake pressures obtain- 
able with this contrivance. By fully releasing the brake lever the 
maximum pressure can be obtained instantaneously, and this brake 
is therefore a service and emergency brake in one. The springs 
required are only about 4 in. in diameter by 24 in. long, while the 
construction of the brake is otherwise as simple as an ordinary hand 
brake. The principle is also applicable to wheel brakes. 

Among the exhibitors of steel work is Messrs. Edgar Allen & Co. 
at stand No. 118. The latest types of points and crossings for tram- 
way traction are exhibited, both in Allen's “ Imperial" manganese 
steel and in toughened cast steel, with or without insets, of any length 
froin 4 ft. to 17 ft., and of any radius. Amongst the exhibits are also 
shown 15 ft. automatic and open points, fitted with manganese steel 
tongues and insets; 13 ft. 6 in. automatic movable points in Allen's 
“ Imperial" manganese steel; and combined tramway and railway 
crossing in manganese steel, now in demand for tramway crossings 
and railway sidings. 
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Messrs. John Baker & Co. (stand No. 119) exhibit a number of steel- 
tyred wheels for electric traction. The wheels are fitted with special 
hard renewable tyres, so that when the original tyres are worn out 
new ones can be fitted very cheaply ; the method of securing the 
tyres to the wrought-iron centres is exactly the same as in loco- 
motive practice—viz., contraction and set screws. New tyres can be 
fitted to the wheel centres in customers’ own car sheds, and without 
any other tools than a ratchet drill and a screw tap. 

A fine display of Crossleys’ gas and oil engines may be seen at 
stand No. 122. The UE” type high-speed electric lighting gas 
engine is capable of developing 49 effective H.P. as a maximum, with 
ordinary town gas, and 89 effective H.P. with producer gas. This 
engine is combined with a dynamo, and works from one of the 
exhibitors’ No. 8 suction gas plants. The combination is used for 
lighting up the stand. The RE " type high-speed electric lighting 
engine is capable of developing 273 effective H P., as a maximum, 
with ordinary town gas, and 214 effective н.р. with suction gas. As 
with the UE” type this engine is combined with a dynamo, and is 
driven from a No. 2 suction gas plant. In combination with the 
larger size it is used for lighting the stand. There are also a four- 
cylinder motor engine, ап “ R” type gas engine capable of develop- 
ing 28 effective н.р. as а maximum with town gas, an “H ” type 
gas engine capable of developing 1'2 fl. p. with town gas, a “JJ” 
type oil engine capable of giving 2 effective f. P. this engine being 
combined with a pump—and an OO " type oil engine, capable of 
developing 9% effective H.P. 

The Le Carbone specialities are exhibited at stand No. 181. 
Among them are the “ Carbi" cells for tramcars, signalling, &c. 

— À . These cells are effectually 
closed, and have been adop- 
ted on some of the largest 
systems in the country. 
It is said that the carbon 
bushes for trolley wheels 
are much superior to ordi- 
nary brass bushes, and have 
been adopted by some of 
the most important tram 
installations. Difficulty is 
often experienced in making 
good connections to carbon 
dynamo brushes, but the 
problem seems to have been 
solved by the Carbone 
device, which is amply 
explained by the accom- 
; panying illustration. 

At stand No. 136 the Underfeed Stoker Co. show their mechanical 
stoker, by the application of which it is claimed that an economy 
in the coal bill of at least 10 per cent. is invariably effected, and, in 
some instances, the economy as been has high as 50 per cent. 

One of the principal features of interest at the Aron Electricity 
Meter Co.’s stand (No. 138) is their new traction meter. This is a 
differential clock meter con- 
trolled by balances, one of 
which (B) is affected by a hair 
spring only and the other (A) 
carries the pressure coil, and 
is, therefore, influenced by the 
current passing through the 
series coils. The difference 
between the rates of the two 
balances is registered on the 
dial, and is a measure of the 
energy consumption. Nor- 
mally, the meter tends to 
move backward owing to the 
action of the auxiliary coil C, 
but motion is prevented by a 
pawl. This device prevents 
creeping due to vibration. It 
is said that the accuracy of 
the meter is within 1 per 
cent. even when subjected to 
extremely rough treatment. 

.The Berliner Telephone 
Mfg. Co. (stand No. 142) 
show a large number of tele- 
phones specially constructed 
for use on traction systems. 
It is maintained that high 
insulation of telephone appa- 
ratus which is fixed in feeder 
pillars and similar places, is essential, and the Berliner Co. there- 
` fore devote special attention to this point, using double insulation 
throughout. 

At stand No. 146 the Brockie-Pell arc lamp is much in evidence. 
In the open-type 10-ampere 86-hour double-carbon lamp the carrier 
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ARON TRACTION METER. 


rests upon the cross-arm of the tramway pole, and a substitutional 
resistance is placed in the canopy over the lamp. Many other Brockie- 
Pell lamps of recent design are also shown. 

In the small hall, at stand No. 151 is exhibited the Dolter surface- 
contact system. A miniature tramway is put down and a small 
car makes frequent trips backwards and forwards. This system 
is too familiar to need further description. 

Messrs. J. Defries & Sons (stand No. 154) exhibit photographs of 
various specimens of their work. 


CORRESPONDENCE. 


STANDARD LARGE-BULB PHOTOMETRIC LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In a letter to The Electrician last week, Mr. Wild 
implies in a somewhat decided manner that he sees no utility 
in the employment of a large bulb for photometric lamps. In 
so far as this is an expression of personal opinion (and it is not 
supported by any facts or figures) I am not concerned to con- 
trovert it. Since, however, the remark may lead others to 
suppose that the experience gained by me in 23 years' constant 
attention to the subject of electric lamp photometry has only 
led me to advocate a useless device, and thus may tend to 
affect the use of the form of photometric lamp devised by me, 
I ask your permission to traverse the suggestion. 

The use of a carbon filament in a lamp for a certain time at 
a certain temperature involves the removal of a certain amount 
of carbon from it. The farther off the walls of the containing 
vessel and the greater the surface the less will be the average 
density of carbon deposit on it, and the less the obscuration 
of light. This seems tolerably obvious, but I have not based 
my recommendations merely on such reasoning. 

As far back as 1895, I conducted numerous experiments 
with identical carbon filaments used at the same wattage, 
some enclosed in the ordinary small glass bulb and others in 
spherical glass bulbs 12 in. in diameter. When these filaments 
were run up above their normal voltage, those in small bulbs 
rapidly blackened the glass, whilst the large bulbs remained 
perfectly clear even until the filament burnt out. "These and 
other experiments convinced me of the advantages of the 
large bulb for photometric lamps. Again, Mr. Wild gives 
instructions in his letter as to the manner in which he thinks 
the filament should be prepared. If any of your readers will 
refer to my Paper on “The Photometry of Electric Lamps,“ 
read before the Institution in 1902 (see Journal of the Institution 
of Electrical Engineers, Vol. XXXII., p. 133) they will seethat 
Mr. Wild is merely repeating my instructions in slightly 
different words. In that Paper I pointed out clearly that a 
preliminary ageing of the filament by running it in a temporary 
bulb was essential and that such ageing should be conducted so 
as to bring the lamp into the condition in which the candle- 
power became constant for a short time, in other words, reaches 
the flat part of the candle-power life curve. After that, the 
filament should be transferred to the clean large cylindrical 
bulb for final exhaustion. 

Lamps prepared according to my specification have been 
sent out in considerable numbers by the Edison & Swan 
United Electrie Light Company and are known asthe Fleming- 
Ediswan photometric lamps. They have been most carefully 
tested at the National Physical Laboratory, and without ventur- 
ing to anticipate official opinion I think I may say they have 
met with approval by the authorities there. It has been for 
long the custom at that Institution to solder a pair of leads to 
each terminal of the lamp, one for current and one for potential, 
so as to avoid irregular contacts at the socket and I am of 
opinion that it is better not to cap such standard lamps, but to 
send them out with these double leads soldered to the ends of 
the platinum wires of the lamp. 

In the Paper referred to above, as well as in one on the same 


subject, read last year to the British Association at Cambridge, 
I have given full details of the best mode of using such lamps 


to keep and transmit a standard of light. These methods have 


been in use for the greater part of 10 years at the Pender 


Electric Laboratory of University College and in the Edison- 
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Swan factory. I am glad to see that the subject of electric 
lamp photometry is now beginning to attract more attention, 
and it is only natural that those who have taken it up recently 
should consider that some of the devices or the ideas which 
experience suggests to them are novel. To those who, like 
myself, have been in close contact with the manufacture and 
testing of electric glow Jamps from the earliest days of the com. 
mercial work, now nearly a quarter of a century ago, it is some- 
times amusing to see suggestions put forward as novel which 
have been familiar to us for many years. Also to find the 
results of long researches depreciated by those whose practical 
experience must have been much more brief. 

In this case, however, I think that the results of experience 
will endorse the views I have advocated for many years—viz., 
that a large-bulb photometric lamp of suitable form with a 
filament prepared and photometrically used as described by 
me is a very satisfactory form of standard of light and one 
which is in some respects more convenient for electricians to 
employ than any form of flame standard for electric lamp 
photometry.—Yours, &c., 


The Pender Electrical Laboratory, 
University College, London, July 10. 


J. A. FLEMING, 


“А PLEA FOR LARGER UNITS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I was very much interested in Mr. E. T. Ruthven- 
Murray's letter in your issue of the 30th ult., and am very 
pleased to note the excellent results he has obtained in the 
steam consumption at his works. I presume that these results 
were obtained without superheating. 

From Mr. Ruthven-Murray's figures it would appear that in 
my estimate for the steam consumption, running one 1,000-kw. 
set, I did not allow sufficiently for the saving due to the use of 
only one unit; other things being equal, the 1, 000 kw. set 
should, of course, show better results than Mr. Ruthven- 
Murray's plant, which is made up of smaller units. I note 
that Mr. Ruthven-Murray uses double-current generators, and 
I am sure that this must result in very considerable economies, 
as one engine can be run instead of two. In this direction I 
think possibly still more could be done. It would certainly 
mean a great saving in my case if I could give a supply to the 
tramways and also to power consumers during the day from 
machines driven by one engine. 

In my remarks about the size of units in my last letter, 
referred to by Mr. Ruthven-Murray, I perhaps did not state 
my case quite clearly. My idea is that, when a station is first 
designed, the size of the units should be fixed as large as pos- 
sible, and that the power required should then be installed by 
putting in sets of the same size sufficient to make up the total 
power required. I pointed out that no economy could be 
gained by introducing smaller sets for dealing with the periods 
of light load. I quite recognise that after some years it might 
be found desirable to instal a larger set. The aim, I think, in 
designing stations should be to have as few units as possible, 
but at the same time it must be remembered that in order to 
be able to pay the interest, &c., on the extra cost of plant 
(due to the increased cost of spares), the average load on the 
plant must be high. 

Considerable economies can be effected by the use df elec- 
trically-driven auxiliaries, as the power required for these pur- 
poses can be very much more efficiently generated by means 
of one large unit than by small steam engines, which are not 
only not economical in themselves, but lead to large losses in 
condensation in the stcam range, &c. 

These various problems have only become acute in the last 
few years, since the supply of energy to motors has been 
developed on such a large scale, and tramway supply has 
become general. In the early days with a very small day 
load, the matter had to be dealt with on very different lines, 
the chief factor in settling the design of a station being the 
capital cost of the plant, after, of course, reliability, which 
must always be the first consideration.—Yours, &c., 


Corporation Electricity Works, W. A. VIGNOLES. 
Grimsby, July 11. 


MOTOR LOAD-FACTOR v. STATION LOAD-FACTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: There seems to be a delightful variety of ideas among 
our station engineers on the subject of tariffs. On the one 
hand, we find them giving discounts in direct proportion to 
the load-factor of the individual consumer's motor, thus in 
great measure neglecting the station load-factor ; and, on the 
other hand, we have the “Dundee " system of charging, which 
practically bases everything upon the station load-factor. I 
submit that neither of these is right. I will, with your per- 
mission, Mr. Editor, try to formulate a simple hypothetical 
case to illustrate the various relations of motor load-factor, 
diversity factor, station load-factor (**Cromptonian " sense), and 
standing charges. 

Consider (1) a station which supplies 24 motors, each fully 
loaded throughout the 24 hours. Let the motors be of, say, 
100 H.P. each. The station load-factor is, here 100 per cent. ; 
the motor load-factor 100 per cent.; the diversity factor unity. 

Next consider (2) a smaller station supplying the same 24 
motors, but in the following way. Each motor only runs for 
one hour, one motor being shut down before the next is started 
up. Here the motor load-factor is 41 per cent. instead of 
100 per cent; the diversity factor is 24:0 and the station 
load-factor is 100 per cent. The station capacity is, however, 
now only 100 H.P., so to put things on all fours as far as the 
two stations are concerned, let the number of motors—i.e. 
consumers— be increased 24 times. 

We may then express results as follows :— 


Case (1). Case (2). 

No. of шофотв.................. 94 .. 516 

HP Ob nk ĩð E ws 100 100 

Units sold per consumer per annum, say 200,000 .. say 8,333 
Diversity facto. 1 3 24 

Motor load-factor ....... — n 100% 419(=11 
Station load.factor.............. 1007 100% 
Station HE Poo aeu 8 2,400 2,400 

Total units sold per annum,say.. 4,800,000 4,800,000 

Total н.р. connected to mains 2,400 51,600 


Now consider the annual charges, and for the sake of fixing 
proportions, take figures roughly as for Brighton in 1900, and 


we have, say :— Case (1). Case (2) 
Interest, &c., charges on General Station .. £10,000 £10,000 
Ditto feeders, mains & service connections 10,000 say 50,000 
Management charges 1,500 say 2,000 
Clerical staff ......................› .. 1,200 say 28,800 
Rates, taxes and insuran .............. 1,200 say 2,400 
Motor readings and repairs.............. 1,000 say 24,000 
Repairs to mains and service connections.. 1,500 say 7,500 
Net profit .................. 6..6... 5,000 say 5,000 

£31,400 £129,700 

Add production costs at station 9, 000 9,000 
Add preparation oosts at station (ex. 

management, &с.).................... 10,000 10,000 

£50,400 £148,700 


Some engineers, who maintain that each consumer should 
pay an equal profit, would put the item for net profit in case 
(2) at £120,000, but to spare the feelings of those who object 
to such a course we will assume that it is a constant sum ! 

The totals, it will be seen, are in the ratio of 1 to 3, and 
as the total number of units sold in each case is the same, it 
follows that the average prices per unit must be fixed also in 
that ratio. 

Of course, it will be objected that the case is a purely 
imaginary and greatly exaggerated one; but it shows that 
motor load-factor and station load-factor must each be used 
with judgment, the one to determine charges outside the 
station, and the other those inside it. 

In actual practice it will be found that station load-factor 
diminishes with a decreasing motor load-factor, eren though the 
molor connections be increased in the inverse ratio, as I have shown 
elsewhere. This would aggravate the cost per unit in case 
(2). — Yours, &c., A. M. TAYLOR. 

12, Ashfield-road, King's Heath, Birmingham, July 10. 


WATTMETER CORRECTING FACTORS. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I was surprised to see from Mr. Edgcumbe's letter in 
your issue of July 7th, that he considers no error is caused in 


THE ELECTRICIAN, JULY 14, 1905. 


517 


a wattmeter, by the E.M.F., induced in the shunt coil by the 
current in the series coil. Certainly it is quite as much an 
error to say this, as it would be to say that self-induction in 
the shunt circuit causes no error. 

One might apply Mr. Edgcumbe’s reasoning to the self- 
induced E.M.F., to show that no matter how large this E.M.F., 
it produces no torque, when the power-factor in the system is 
unity, as the resulting current will be 90 deg. out of phase 
with the current in the series turns. Of course this is not true, 
for the C.R., or active P.D., in the shunt circuit is the resul- 
tant of all the other E.M.F.s in that circuit ; that is, of the 
impressed E.M.F., the self-induced E. M. F. and the E. M. F. of 
mutual induction, as is easily verified by the use of an elec- 
trometer and a revolving contact maker. 

The existence of an error due to the E.M.F. of mutual in- 
duction cannot be shown by closing the shunt circuit on itself 
while a current is passing through the series coil; since, neglect- 
ing self-induction in the shunt circuit, the two fluxes are in 
quadrature, and therefore could not cause a deflection on any 
instrument, well designed or not. 

In a wattmeter of standard design, I have found that the 
E. M. F. induced in the shunt coil by the full-load current in 
the series coil when the pointer was fully deflected was suf- 
ficient on unity power-factor to cause a phase difference of 
ldeg. between the current and the impressed E.M.F. in the 
shunt circuit. While on a power-factor of 0:7 there would be 
about 0:5 deg. phase difference, and the C.R. P.D. would differ 
by about 1 per cent. from the value of the impressed E.M.F. 

I should like to point out that Dr. Drysdale's tests, made 
with wattmeters on zero power factor, do not take this error 
into account, because the E.M.F. of mutual induction will be 
in phase, or nearly so, with the impressed E.M.F. in the shunt 
circuit, and will, therefore, merely alter the amplitude of the 
active P.D.— Yours, &c., W. Н. WILSON. 
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PARLIAMENTARY INTELLIGENCE. 
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THE ADMINISTRATIVE COUNTY OF LONDON AND 
DISTRIOT ELECTRIC POWER BILL. 


House or Commons SEconD READING DEBATE. 


On the order for the second reading of the Administrative County of 
London and District Electric Power Co. Billin the House of Commons on 
Thursday last week, 

Mr. BOUSFIELD (Hackney), who moved the second reading, said they 
would hardly find, among the keenest opponents of the bill, any one taking 
the view that the supply of electric energy to London, at a price of 
somewhere about $d. a unit, would not be a boon of inestimable 
advantage. The company had arranged for its coal supply to gene- 
rating stations on the Thames at a maximum of 8s. 6d.a ton. After 
the necessity of obtaining fuel cheaply, another condition of success 
was that very large units for the generation of power should be used, and 
the company proposed to use steam turbines of 20,000-н.р. capacity. A 
third condition was that the stations should be located on the river, where 
& plentiful supply of condensing water was available. A fourth requisite 
was continuity of supply. The plant of the existing companies and 
municipalities was unsuited for such work, They were founded for the 
supply of electric light, and, at the time of the maximum demand for 
light, practically the whole of their plant was in use, Moreover, the 
location of their generating stations was absolutely inoonsistent with 
economy in coal and the ability to supply power cheaply. It was said 
that they were already supplying power at Id. ог 2d. ; but that was only 
an ad captandum assertion. For a considerable period of the day in winter 
and for a longer period in summer, they had more than sufficient plant to 
cope with the lighting demand, and then it paid them to supply power for 
the mere cost of the coal. It was only when power was sold as a by-pro- 
duct that the London companies and municipalities could sell it cheaply. 
It was just as much a by-product with them as coke was a by-product in 
the manufacture of gas, and it would be grossly unfair to allow them to 
monopolise the supply of power. There were clauses in the bill providing 
that the company should not supply power in the districts of existing 
undertakers without the consent of the Board of Trade, and if that con- 
sent was given the company would be placed under the same requirements 
as those undertakers were themselves. It would be a great boon to exist- 
ing companies and municipalities to be able to buy energy from this com- 
pany at a price at which they oould not hope to produce it themselves. 
Stepney, in fact, had agreed to take all further power from the company 
at a price that would enable the distribution of the energy to the power 
consumer at #1. per unit. In coming to this decision, Stepney had decided 
to stay its hand in the matter of expending £250,000 upon extensions 
pending the decision of Parliament concerning this bill. Bexley and 
Barking had also made agreements with the promoters of the bill. In 
order to avoid the possibility of excessive claims by the company in the 
event of a purchase of the undertaking in the future, the company sug. 
gested that the Select Committee should settle the terms of purchase, if any, 
now, these terms to exclude any allowance for compulsory purchase, good. 
will, or prospective value. 

Mr. REMNANT (Holborn) moved the rejection of the bill. He said 
that the House was asked to confer enormous and unprecedented powers 
upon a small speculative syndicate in no way connected with London. In 
the metropolitan area and a great part of the adjoining districts there 
was abend available a supply of electrical energy in the hands of local 
authorities and companies acting under statutory powers. Taking the 
case of the companies, he pointed out that they were bound to supply 
everyone who required a supply and at a price not exceeding a maximum 
which was liable to periodical revision by the Board of Trade; and, not- 
withstanding the assertions of his hon. friend, they were in a position to 
supply all future demands for all purposes. These statutory undertakings 
were open to purchase by the local authorities after a certain period, and 
they were debarred from combining. In the belief that the Board of Trade 
would not give powers to any other body on more favourable conditions 
14 millions of public money had been provided, and the bill proposed to 
allow a speculative syndicate to compete with them unhampered by the 
same restrictions, and to compete with them in the best and most remu- 
nerative part of the present supply—viz., that for power p ses. From 
what he could gather, the companies would be only too glad to enter into 
free competition with any competitors if they themselves were freed from 
these restrictions. Any monopoly on the part of the present companies 
was guarded against by a clause in the Act which allowed any competitor 
to come in, but that clause laid down also that any competitor should be 
subject to the same restrictions as they. One of the existing companies 
(the со of London Electric Supply Co.) was supplying large con- 
sumers with electrio energy for 0°75d., or $d. per unit, and they had 
actually under offer the supply of power at а cost of 0-45d. This com- 
pany last year supplied 9,000,000 units for power purposes out of a total 
of 30,000,000 units. 

Mr. JOHN BURNS (Battersea), in seconding the motion for rejection, 
said that while the Committee of the House of Lords was entitled to 
respect, he thought ita members were less commercially minded than the 
House of Commons, and they seemed to be innocent of the wiles of the 
provincial promoter. The Lords Committee did not have before them 
the purchase clause, which had been unloaded at the lest hour to save 
this dangerous bill from destruction. The new clause was not similar to 
other clauses of the kind. It was evasive, illusory and indefinite as to the 
number of years. It altered the bill from top to bottom. Yet neither the 
local authorities nor any of the other interests concerned had seen it. The 
House heard a great deal about the unemployed in connection with this 
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subject, and multi-millionaires had come to him with tears in their 
throats, “ with bated breath and whispering humbleness," to say, John, 
in the interest of the unemployed support our bill.” But if the claim of 
the promoters were true, it would rather damage the unemployed, because 
its object was to cheapen production. Sixteen borough councils in 
London and nearly all the extra-metropolitan authorities whose districts 
were invaded were against the bill. The City Corporation, which knew 
eomething about syndicates, especially in connection with electric light, 
opposed the bill, as did also the London County Council. Of the present 
companies, he would remind the House of the old sayiny, “ Better the 
devil you know than the devil you wot not of." The 13 companies had 
many faults and they had passed through many troubles and difficulties, 
end Parliament ought to hesitate before casting these companies lightly 
on one side and subjecting them to an enterprise which had bigness but 
not greatness as its claim to recognition, and had employed lobbying" and 
canvassing to an extent that would make a Philadelphia lawyer blusb. 
The justification of the policy was that London would get cbeaper elec. 
tricity than the existing undertakings could produce. This was not the 
case. St. Pancras was able to sell electricity for light and power at the 
present moment at a farthing per unit less than the company had offered 
to supply them five years hence. Shoreditch and Poplar were similarly 
situated. In fact, in the cases of nine or ten borough councils light and 
power were being supplied at cheaper rates than the rates of the com- 
pany. The way to cheapen power was not by reading the bill of the 
company a second time, but by the Board of Trade pulling down the 10 
or 14 per cent. dividends of the existing companies by applying to them 
the sliding scale which was applied to gas companies. The bill was un- 
precedented and unfair. Under it the companies least ableto resist would be 
attacked first, and by degrees the larger ones would be absorbed until in four 
or five years London would be in the hands of a large syndicate running 
on American lines, and would be faced with the same difficulties it had 
experienced in the past in connection with telephones, water, telegraphs 
and other monopolies. It would be a bad day for private enterprise and 
public probity when franchises solemnly and deliberately granted by Par- 
liament, whether to private or public bodies, were torn up and ruthlessly 
thrown on one side. The effect of that kind of thing in America had been 
the introduction of an unscrupulousners in public life that he did not 
wish to see here, and to over-borrowing in the Colonies. The House 
might take it that when the hon. member for Peckham and he were both 
opposed to the same bill the reasons for their attitude were unanswerable. 

Mr. REMNANT substituted for his amendment the following: That 
this House declines to read the bill a second time until the House has 
come to a decision on the Supply of Electricity Bill." 

Mr. BONAR LAW (Glasgow), Secretary to the Board of Trade, thought 
the part of the 5 speech that must have particularly impressed 
the House was the exceedingly eloquent way in which the ‘ lobbying ” of 
members of this House in favour of this particular measure had been pro- 
tested against. The question before the House was not a Government ques- 
tion and it would be left to the decision of the House. But it must be obvious 
that this was exactly the kind of question which it was the duty of the Board 
of Trade to consider before it came up for decision in the House. This par- 
ticular subject had been more carefully considered by the Board of Trade for 
many reasons. He had bimself received a larger number of depututions in 
regard to it than he had ever received on any subject of this kind since he 
was connected with the Board of Trade. It was not possible to exaggerate the 
importance of a cheap supply of electricity for London, which was not 
only a great manufacturing town, but the greatest manufacturing town in 
the kingdom. The question was, however, would this bill give such a 
cheap supply. His hon. friend the member for Battersea said it would 
not give that cheap supply. This very point was debated for six weeks 
before the House of Lords Committee. The aim of the opponents of the 
bill was to show that this claim for cheapness could not be justified, but as far 
as he could judge by an examination of the evidence that attempt completely 
broke down. The promoters had been spoken of as a speculative syndicate. 
He noticed, however, that the chairman of the House of Lords Committee 
said that they were entirely satisfied on that point. The promoters of 
the bill were to a large extent the same men who had successfully carried 
out a similar undertaking on the Tyne, where there had been as a result 
little less than a revolution. The effect of that power company had been to 
change the whole appearance of the north side of the river. Some of the 
largest manufacturers had taken their electricity from the company, many 
of them actually scrapping their own electric plant, because they could 
get power cheaper fromthe company. These facts seemed to him to prove 
that this method of centralisation was by far the cheapest way in which 
the motive power could be obtained. From the point of view of the 
Board of Trade and of the public, he was bound to say that the most 
important consideration was that the manufacturer should get a cheap 
supply of electricity. Whether that could be done without injustice to 
the existing bodies was another question, and he did not feel competent 
to speak so positively upon it. In fact, it was a question that could not 
be fairly settled by a second reading debate in the House of Commons. 
The fact that a Committee of the House of Lords had passed the bill 
with protection to the existing companies showed that they thought 
they had fulfilled the duty of protecting vested interests. He did 
not say they had. The proper course was to have their opinion checked 
by the opinion of a Committee of the House of Commons who could 
examine the protection given, and satisfy themselves that it was adequate. 
The interest of the London County Council in the matter was really very 
small. Their interest was really in the future. They had themselves 
brought forward bills on previous occasions to empower them in the future 
to do very much the same thing that this company wanted to do now. 
This was, however, a kind of business which could only be secured by 
extreme business push and energy, and by taking risks which local autho- 
rities ought not to take. The companies said that this competition was 
unfair competition. That was really the crux of the question. The 


first contention was in regard to purchase. But that was met by the 
proposal of the promoters to have the terma of purchase. if any, sevtled 
by a committee of that House. No new clause, however, had been 
inserted in the bill to his knowledge, as suggested by Mr. Burns. What 
was far more important to the companies, and what was really the 
difficulty of this bill, was that the companies were limited in their area, 
while the Administrative Company was allowed to cover a very large 
area. But if these companies had proposed to come in as a body amal- 
gamated to supply power to the whole of London, it would really have 
meant that there would be a monopoly, whereas now, the present situa- 
tion, whether it was just or unjust, tended in the direction of getting a 
cheaper supply of electricity. An amalgamation of these companies 
would have had nochance of passing Parliament, and if we were to have this 
cheaper supply of electricity at all, all that Parliament ought to do was 
to see that every possible protection was given to the existing com- 
panies. The protection given by the bill as amended by the House 
of Lords Committee was a great deal more than hon. members would 
have assumed from the speeches which bad been made in that House. 
The company could not sell one unit of electricity in the area of any 
supplying company until it had proved to the satisfaction of the Board of 
Trade that they could supply at a lower price than the existing company, 
and before the new clause about purchase had been put in there was this 
further protection, that, in making that estimate, the Board of Trade had 
to take into account that the companies were subject to purchase, and 
that allowance ought to be made for a sinking fund. But, assuming that 
the new undertaking could supply ever so much more cheaply than the 
companies, then there was protection, too. In that case the companies 
were entitled to go to the new body and say: ‘ You are taking from us 
the cream of our business. It is not fair. We do not want to be left with 
what remains. You are bound to supply us with our total supply of elec- 
tricity at a price which will enable us to sell to consumers and to make a 
profit." And the Board of Trade were to be the judge of whether that profit 
was reasonable or unreasonable. That seemed to be a greater protection 
than probably was ever given by Actof Parliament before. It reallyamounted 
to this, that in the worst case ihe companies could be sure of getting a profit 
without any risk. With regard to the “ scrapping of municipal plant 
he said that municipalities might find themselves in the same position as 
manufacturers on the Tyne, and find that it would pay them better to 
“serap” their existing plant, because they could buy electricity at a 
cheaper rate than they themselves could produce it. Another point should 
be kept in mind, and that was the danger from the growth of municipal 
indebtedness. It was stated in evidence on behalf of one of the best 
managed of the electrical lighting authorities that they had in contempla- 
tion the expenditure of a quarter of a million of money on generating 
plant, but they had now changed their minds, and had come to the con- 
clusion that they would be able to buy electricity cheaper than they could 
produce it. The interest of a municipality was not in making a profit 
out of what they sold, their interest was the prosperity of their district. 

Mr.CRIPPS (Stretford, Lancs.), who supported the amendment, said that 
the whole question wasthis: Could they give the powers sought in this 
bill, having regard to the conditions imposed on existing authorities and 
the companies, without treating them unfairly in the sense of breaking a 
Parliamentary bargain on the faith of which they invested their money in 
the undertakings? If this bill were passed they would have a company 
with practically unlimited area, not subject to any of the restrictions 
which now affected existing companies, and placed in a position of unfair 
competition contrary to the whole policy of the Act of 1888 and to the 
settlement arrived at since. At the present moment something like 
£20,000,000 were invested in the London area in electrical supply, partly 
by ratepayers and partly by shareholders. 

Mr. BRYCE (Aberdeen) thought that these vast proposals ought to 
have been examined and determined by a strong special committee like 
that which had dealt with the general question of electric power supply. 
In its ultimate results this question was quite as large as the question of 
London traffic, which had been investigated by a Royal Commission. 
The bill ought not to be left to a private bill committee without very 
much further inquiry than could be given at this period of the session. 

Mr. HALDANE (Haddington) disagreed with the previous speaker. 
The question involved in the bill was one of broad principle upon which 
the House could decide. It was impossible that justice should be done to 
the industrial chances of the people of London unless some scheme of 
this kind were sanctioned. Why were the exisiing companies afraid if it 
were true that they could supply power at id.? - 

Mr. JOHN ELLIS (Notts) asked the House to pause before giving the 
bill a second reading. It involved not only the question of electricity, 
but the much greater question of Parliamentary guarantees, and he hoped 
the House would refuse the second reading. . 

Mr. GUEST (Plymouth) said that this bill offered to London the bril- 
liant prospect of being transformed from the worst-equipped to the best 
equipped industrial centre in the world. 

The Hou-e then divided with the following result :—For the amend- 
ment 158, against 108—majority against 40. 

The bi!l was accordingly read a second time. 


In the House of Commons on Tuesday, Mr. LOUGH (Islington, W.) 
asked the Chairman of the Committee of Selection whether the Committee 
appointed to consider the bill of the Administrative County of London 
& District Electric Power Co. were nominated and the members advised 
of their seleciion before the second reading of the bill ; whether his atten- 
tion had been called to the fact that two of the hon. members so nominated 
afterwards voted in favour of the second reading of the bill, and whether 
the Committee of Selection had received an intimation from one other 
member that he was financially interested in the scheme, and whether, 
in the cireumstances, the Committee of Selection proposed to take any 
further steps with regard to the formation of this Committee, 
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' Mr. HALSEY (Herts, Watford) replied that it was not unusual to ap- 
point provisionally a committee to sit on & group of bills some of which 
had not been read a second time, with the object of allowing the com- 
mittee to meet at the earliest possible moment. He was aware that two 
members nominated to the Committee in question voted in favour of the 
bill being read a second time; but it had never been held that a member 
voting in favour of a bill going to a committee should be in consequence 
unable to sit as a member of the committee on the bill. Naturally a 
member who had voted against the second reading would not be eligible. 
No member would be able to sit on the committee who had not first 
signed the declaration stating that neither he nor his constituents had 
any personal or local interest in the bill referred to them. One of the 
members who were originally nominated on the committee had asked to 
be excused on private and personal grounds. He had not received any 
intimation from any of the hon. members that he was financially in- 
terested in the scheme. 

Mr. LOUGH asked the Speaker whether he thought it was desirable 
that members of a committee of this kind, dealing with such an impor- 
tant matter, should pledge themselves by voting on the second reading of 
the bill which was to be referred to them. 

The SPEAKER said he did not think this was a question that came 
within his jurisdiction. He might have private views with regard to it, 
but it was not for him to impose them on the House. 

Mr. J. RUTHERFORD (Lancs., Darwen), one of the members nomi- 
nated, stated that he knew nothing about his nomination when the second 
reading of the bill was voted upon. 

Sir J. STIRLING-MAXWELL (Glasgow, College) said he had been 
asked whether he could serve on the Committee before the second reading, 
and in spite of that he had voted in the division. It never occurred to 
him to do otherwise, for he could not conceive how his action on the 
committee could be affected by his voting for the second reading. 


On Wednesday, Mr. REMNANT had notice on the Paper of a motion 
to refer the bill to a hybrid committee, and under standing order this 
motion was deferred until this evening. 

In reply to questions, the SPEAKER explained that this notice would 
not affect the proceedings of the committee to whom the bill had been 
referred. although in the event of the motion being carried the work done 
by the committee would be wasted. 


The consideration of the bill was commenced by the following Com- 
mittee yesterday : Sir James Kitson (chairman), Sir John Stirling Maxwell, 
Mr. John Rutherford and Mr. Edwards. The Committee proceedings in 
the House of Lords were given at length in our issues for March 24 and 
31, April 7 and 14, and May 19 and 26. 

The Hon. J. D. Fitzgerald, K.C., Mr. H. Lloyd, K.C., the Hon. Evan 
Charteris, Mr, Lynden Macassey and Mr. Thomas Richardson appeared for 
the promoters. There were some 50 petitions against the bill, including 
all the electric sapply companies in London. 

The Hon. J. D. FITZGERALD, K.C., in opening the case for the pro- 
moters, outlined the general objects of the bill—viz., to establish three 
generating stations for the generation of electrical energy on a large 
scale for distribution to local authorities in bulk and to individual 
power consumers, The bill offered advantages t» the power user never 
yet included in an Act of Parliament. A large part of his speech 
was a repetition of what he said in explaining the objects of the bill 
to Lord Camperdown's Committee (The Electrician, March 24, p. 930). 
The main and substantial business of the existing electricity undertakers 
was for lighting, only 8 per cent. of their income last year having been 
from power supply. This showed how inadequate had been the attempt 
to give the London manufacturer & supply of cheap power. The present 
bill was an endeavour to do what the existing authorities had not 
attempted to do, and what under their exisiting conditions they could 
never hope to do, The Electric Lighting Act of 1888 laid it down 
as distinctly as possible that the grant of a provisional order in no 
way granted a monopoly. In the area of the bill there were at the 
present time 51 separate generating stations, 29 different systems 
of generation and 18 different systems of supply. In the industrial 
are& of the company there were 500,000 people at work in the 
factories, which also contained 456,000 H. p., and of this power 
only 4 per cent. was supplied electrically. There was no local authority 
or company in a position to give the sort of supply required by a manu- 
facturer or railway company. All their stations were badly situated, and 
in consequence the works costs were high ; in fact, they were six or eight 
times a8 high as they would be under the conditions proposed by the pro- 
moters of this bill. The average price of electricity for power purposes in 
London was 2d. per vnit. A strong point in favour of the promoters was 
the cost of coal, for it would be delivered direct from the ship to the 
generating station, whereas the existing generating stations were во placed 
that it cost as much to carry the coal from the Thames as it did to bring 
it from the Tyne. Many of the existing stations also generated non- 
condensing, an uneconomical method. 

The CHAIRMAN asked Mr. Fitzgerald to give him an analysis of the 
various disadvantages which the existing authorities laboured under. 

Mr. FITZGERALD, said his witnesses would deal with these, but, in 
addition to the disadvantages he had enumerated, there were one or two 
others. One was the magnitude of generation and the capital cost per 
kilowatt. As tothe latter the average in London was about £50 per kilo- 
watt, as against about £8. 10s. per kilowatt under this bill, and, even if 
they put it at £10 there was an enormous difference in his favour. 
The use of turbines of very large size was an enormous factor in the pro- 
duction of cheapelectricity, for their economy increased with their size. The 
three generating stations of the company would be the same as origi nally 
proposed— viz., at West Ham Greenwich, and Fulham, the Jatter being 
utilised mainly for the pu? poses of the peak demand. N 


The capital and promoters are as given in our report of the procaed- 
ings before the House of Lords Committee, and the generalfdetails of the 
bill are the same as passed by that Committee. 

Continuing, Mr. FITZGERALD said that since the bill left the other 
House several of the authorised undertakers had agreed to take all their 
supply above that given out from their existing generating stations from 
the company if the bill passed. The manufacturers of London wanted a 
cheap supply, for a petition representing firms employing 100,000 hands 
had been presented in favour of tbe bill. So far as railways were con- 
cerned, the promoters had not included in their estimates any of thore 
companies which had erected their own stations, but there were a number 
of companies doing an enormous suburban traffic, which must sooner or 
later be dealt with by electric traction. There were the Great Eastern, 
Great Northern, London & South-Western, the South-Easternand the Lon- 
don, Brighton & South Coast Co.s, and some of their representatives 
would tell the Committee that the option of taking a cheap supply of elec- 
trical energy would be a very valuable one, and one of which they would, no 
doubt, avail themselves. With regard to the maximum prices in the bill, 
counsel stated that, whilst they remained as they left the House of Lords, 
an additional proviso had been added stipulating that,in the case of autho- 
rised distributors,the maximum prices should includetransformation toany 
class of current required,and that in the case of the manufacturer the price 
included the cost of transformation to the standard pressure. He con- 
tended that the existing companies were sufficiently protected by clause 48 . 
which, as modified by Lord Camperdown’s Committee (The Electrician, 
May 26, p. 219), took account of the fact that the companies were liable to 
compulsory purchase. Reverting to the cases of the local authorities that 
had made agreements with the promoters, Mr. Fitzgerald first mentioned 
Stepney, where, he said, current was being sold at the lowest price in 
London—viz. 14, per unit—and where an additional expenditure of 
£250,000 was about to be incurred either in the extension of their present 
works or else in the erection of a new works. During the progress of the 
bill before the House of Lords he had ventured to suggest that Stepney 
would find it useful to come to the company, and since then an agreement 
had been come to with Stepney by which a supply should be given to them 
in bulk on terms which worked out at 0:664. per unit. The Stepney 
Council, on the other hand, undertook to supply manufacturers on terms 
which would work out at about O 8d. per unit. Thus the manufacturer 
would get his current 20 per cent. cheaper than the price now charged. 
[The other conditions agreed upon with Stepney are given on p. 494.] 
Another Council with whom terms had been come to was Barking, and in 
this case the company undertook to acquire the Council'8 undertaking 
and to supply electricity ia that district at prices 30 per cent. less than 
the present charges. Yet another local authority with whom terms had 
been arranged was Bexley, and in this case the company took over the 
works of the Council but supplied in bulk to the Council for distribution at 
prices which were 40 per cent, below the present costs of generation. In 
this case the company reserved the right to supply direct to the power 
consumer. He ventured to suggest that some of the companies would find 
it advantageous to come to similar terms to those arranged with Stepney. 
On the question of purchase, counsel pointed out that the report of Lord 
Сгозз’ Committee had spoken against this, and no power company yet 
authorised was put under the obligation of a purchase clause. But ina 
statement issued to members of Parliament, it was stated that the pro- 
moters were perfeotly willing for the Committee to settle the terms of 
purchase now, without making any allowanoe for compulsory purchase or 
goodwill,and to the terms of that statement he fully абе 

Мг. С. Н. MERZ, engineer to the promoters, was then examined. 

The Committee adjourned until to-day (Friday). 


THE TELEPHONE AGREEMENT. 


On Wednesday last week, Sir GEORGE MURRAY, K.C.B., Secretary to 
the Treasury, said he was Secretary to the Post Office from February, 1899, 
to 1903, and during that time supervised personally all transactions of the 
department in relation to the telephone. In reply to Ald. Larard’s evidence, 
he said that no undertaking to renew the company’s licence in 1911, or to 
make any terms with them other than those specified in the licence, was 
given on behalf of the Post Office at any time. The question of the pos- 
sibility of contracting to renew a municipal licence in 1911 was con- 
sidered by the Postmaster-General at the instance of one of the corpora- 
tions, and it was decided that no such contract could properly be made. 
Certain advantages were reserved to the Telephone Co. by the Act of 1899, 
if a licence was given to municipalities for a period extending beyond 1911. 
These advantages the Postmaster-General was advised might have been 
claimed by the company if he had entered into any bargain to renew a 
licence. The municipalities had had an opportunity of undertaking tele- 
phone exchange business, but the response had been so slight that practically 
the whole telephone business of the country was in the hands of the 
National Telephone Co. and of the Postmaster-General. Anything which 
restricted or retarded the development of the company’s business between 
now and 1911 must check the use of the telephone generally, and it was 
necessary, therefore, in his opinion, to come to an early arrangement with 
the Telephone Co. by which they should be allowed fairly to develop 
their business until the end of their licence, and then to hand over their 
plant to the Post Office so that the business might go on without a break, 
There were two alternatives : immediate purchase, and the construc- 
tion of alternative plant by the Post Office. Immediate purchase had 
been fally considered, but it was found impossible to carry it out on any 
terms which were considered by the Government to be sufficiently favour- 
able to the public, The construction of alternative plant would put the 
taxpayers of the country to great unnecessa y expense, and would, he 

believed, be practically impossible, owing to the objections which would 
be made by local authorities to the uunecessary disturbance of their 
streets and roads. Moreover, there was not now, according t» the advice 
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which the Postmaster-General had received, sufficient time to construct 
alternative plant sufficient for the business to be transacted in 1911. 
Speaking from his knowledge of the telephone question, derived from 
more than four years’ work at the Post Office, be considered that the 
agreement embodied the best arrangement that could have been made 
with the National Telephone Co. 

In answer to Mr. BENN, Sir GEORGE MURRAY said he was fully in 
agreement with the policy of the Post Office absorbing the municipal 
telephone systems. He maintained that no inducements were held out to 
the Hull Corporation at the time of the granting of the original licence 
to the effect that an extension of licence at a later period would be granted. 

Sir ROBERT HUNTER, solicitor to the Post Office, re.called, dealt 
with the complaints of the municipalities that they had been treated 
unfairly. He thought the creation of new municipal exchanges now 
would prejudice the question of the ultimate municipalisation of tele- 
phones. This claim to municipalise telephones was unlike any other 
claim of a municipality to carry on business in its own area. The various 
exchange areas of the United Kingdom were spread over a large number 
of districts, and hence difficulties would arise. Until 1911 the present 
exchange areas of the company must remain, and it would be impossible 
for the municipalities to compete effectively. After 1911, when the com- 
pany had been got rid of, then it would be open for the municipalities to 
advance a claim to Parliament for combinations of local authorities in 
order to cover the various exchange areas. This delay would not preju- 
dice the municipalities in the matter in any way. One very important 
point in the agreement was the imposition of minima and maxima of 
charges where there was no competition, which was certainly a safeguard 
to the municipalities. At present the company could charge anything 
they pleased, Just in the same way as an ordinary trading concern. He 
thought this was a very important obligation put upon the company. On 
the general objections to the agreement, he would like to point out that 
this was an agreement between two parties, and was the best bargain that 
could be made by the Postmaster-General. 

Mr. BABINGTON SMITH, Secretary to the Post Office, also re-called, 
confirmed the views expressed by Sir Robert Hunter above. There was 
certainly no very widespread desire on the part of municipalities to take 
up licences at present, and the matter could certainly best be dealt with 
in 1911. With regard to the criticisms of the agreement, he referred to 
the fact that a resolution passed at one of the London conferences stated 
that no purchase of the Telephone Co. would be effective unless it were 
conducted upon the terms of the London agreement. The present agree- 
ment was distinctly bared upon the London agreement, and yet a 
great deal of criticism had been levelled at it. Most of the municipal 
evidence had been given on behalf of the local authorities owning tele- 
phone systems, but these only numbered five. He thought the charges 
made by the Post Office in London had been misconstrued, and the various 
witnesses had fixed all their attention upon the unlimited service charge. 
Asa matter of fact, the average receipt per annum by the Post Office in 
London, including both tlat and message rate systems, was £8, 10s. per 
annum per subscriber. 

The Committee adjourned until Monday. | 

On Monday, Mr. BABINGTON SMITH dealt with the criticism of the 
charges for telephone service, He said the Post Office was under no 
obligation to continue the charges of the National Telephone Co. With 
regard to the advisability of extending municipal telephone undertakings, 
he thought the present experience was too short to form a definite opinion. 
The systems were new, but as they grew, the cost per subscriber grew, 
the calls per subscriber increased and the junction calls increased— all 
tending to increase the cost of operation. He disagreed with the sugges- 
tion of the local authorities that the largest percentage of the telephone 
service of the country was local and needed local treatment. The postal 
service of the country which needed an extraordinary amount of local 
adaptation, far in excess of the telephone sorvice--was not in the 
hands of the local authorities. As to the suggestion that the company 
would be more favourably situated in competing with local authorities, 
he said this was not so. In fact, the company would be less favourably 
situated. There would not be the same inducement to the company to 
carry on a cut-throat competition, for they would not reap the benefit of 
such a proceeding. Again, supposing the company did succeed in ousting 
its competitors, the Postmaster-General, under the agreement, had the 
power to take over the municipal system and compete on more favour- 
able terms. Therefore the company would merely get rid of one com- 
petitor to meet another with stronger powers. The basis of the greater 
part of the evidence of the municipalities was, he thought, a disappoint- 
ment at their not being given the control in the matter of telephony, 
under the agreement, which they they thought themselves entitled to. As 
to the exceptions in the purchase clause, he had been informed by Mr. 
Gaine that of the company’s switchboards he did not think that more than 
3 per cent. would not comply with the Post Office specification, and this 
would only be 1 per cent. of the total plant to be purchased. One great 
advantage of the agreement was that it set entirely on one side the ques- 
tion of the company’s capital. Whether the capital was '* watered or 
not did not enter into the matter at all. The provision of an alternative 
system had already been dealt with fully by Mr. Gavey, the engineer 
to the Post Office, so far as engineering was concerned, but there 
were one or two remarks he would like to make as to this. He did 
not believe an alternativo system could be erected without further 
powers being granted to the Postmaster-General in the matter of way- 
leaves. Another difficulty would be in respect to the staff. If the Post- 
master-General erected an alternative system, he would have to create a 
staff as the system gradually came into operation. so that when the end 
of the National Co.'s licence came in 1911, the whole of their staff would 
be thrown on the world without anybody to take them over. Under the 
present agreement he had no doubt that the whole of the company's staff 
would be taken over by the Postmaster. General. 


Witness was subject to & long series of questions by Mr. J. W. BENN 
with the object of showing that the scheme put forward a few years ago 
by the London County Council would have provided a cheaper service 
than that now given in London. Witness maintained that as the London 
County Council put forward no suggestion of a message-rate system, there 
was no means of adequately comparing the average subscriptions on the 
two systems. 

In answer to further questions, Witness said that he had not come to 
any opinion as to what would happen if this agreement were not passed. 
The Postmaster-General had taken no steps in connection with the alter- 
native scheme put forward by Mr. Gavey. 

Evidence on behalf of the employés was then heard. 

Mr, R. A. DALZELL, assistant metropolitan superintendent of the 
National Telephone Co., and chairman of the Central committee of the 
National Company's Employés Association, said that this body was formed 
solely with the object of dealing with this matter. The membership was 
about 8,000, practically all the employés of the company, excluding the 
general manager, the chief engineer, the Metropolitan superintendent, 
some provincial superintendents and the whole of the labour staff. An 
important part of his case was the fact that the Post Office had been 
receiving royalties from the company, and that therefore, indirectly, the 
staff had been working for the benefit of the State. The claims he put 
forward were—(1) continuity of employment, (2) benefit of past services 
for all members of the staff immediately before Dec. 31, 1911; (3) com- 
pensation for loss of employment ; (4) superannuation for all members of 
the staff occupying a post or office which, if occupied under the perma. 
nent Civil Service of the State, would entitle the occapier to super- 
annuation, or those receiving a salary of £100 per annum and upwards. 
None of these claims were guaranteed by the agreement. 

On Tuesday, Mr. DALZELL was questioned by the members of the 
Committee. He said that he really believed the whole of the staff must 
be taken over by the Postmaster-General; but it was unreasonable toput 
the staff into a state of doubt as to what would happen to them in 1911. 
It was desired that something definite in this direction should be put 
into the agreement. | 

Mr. VINCENT ALLSOPP, assistant solicitor to the National Telephone 
Co., supported the views put forward by Mr. Dalzell. 

Evidence was also heard on behalf of the female operating staff and of 
the outdoor staff, the witnesses for whom made substantially the same 
points as the Staff Association witnesses. 

Mr. W. E. L. GAINE, recalled by the Committee, said that although 
he did not think the staff had any real claim in this matter beyond a 
moral claim, yet he thought it was unfair to put them in a state of uncer- 
tainty as to what would happen should the company be acquired, and he 
had, therefore, made certain proposals to the Post Office with regard to 
this. The proposals of the directors of the company had not gone quite 
so far as those of Mr. Dalzell on behalf of the Staff Association. He 
thought that if the staff were assured of continuity of service they would 
not have much cause to grumble. He did not think that the Peusion 
Staff of the National Co. should be put upon the permanent Civil Servic 
staff; but he advocated that the company's pension fund should be taken 
over and maintained. The Post Office would take over no liabilities in 
regard to this as the whole of the company's guarantee, which could have 
been spread over a term of years, had been paid in at the very commence- 
ment. If the staff were taken over on the terms of their present contracts 
with the company he failed to see that any of the difficulties which the 
Post Office maintained would be created. He had not been very much 
impressed with the arguments of the Post Office on this point. Per- 
sonally he thought that the higher members of the staff were in more 
danger than the lower members, since the general trend in these matters 
nowadays was to economise in respect of the higher salaried officials. 

The Committee adjourned until Monday. 


NORTH-EAST LONDON RAILWAY BILL. 


The consideration of this bill was continued on Friday last by Mr. 
Gair Ashton’s Committee of the House of Commons. | 

The opposition of the Hammersmith, City & North-East London Rail- 
way Co. was continued. 

Mr, ARNOLD HILLS, chairman of the Thames Ironworks Co. and one 
of the promoters of the Hammersmith, City & North-East London Rail- 
way Bill, said that every effort had been made to introduce his scheme 
into Parliament since the last one collapsed in 1902, but & combination 
of unavoidable circumstances had prevented this. That he believed in the 
Hammersmith, City & North-East London scheme to the very utmost he 
thought was shown by the fact that he had spent somethiog over £90,000 
in connection with it. He disagreed with the views of the promoters cf 
the present bill that since 1902 circumstances had changed in such a 
manner as to render the construction of the through route from Hammer- 
smith to Tottenham less urgent. His object in opposing the present bill 
was to prevent, if possible, any line being sanctioned which would be an 
absolate bar to the construction of the through route recommended by 
the Joint Committee in 1901, 1t might be that if proper safeguards were 
provided, a joint construction of the railway from the Monument to Hack- 
ney-road could be arranged, but the promoters of the North-East London 
Bill had always refused to negotiate with him on this basis. 

Mr. MOON, K.C., then addressed the Committee on behalf of the 
Hammersmith, City & North-East London Railway Co. 

The opposition of the Great Eastern Railway Co. was next taken. 

Mr. J. 8. F. GOODAY, general manager of the Great Eastern Railway 
Co., went at great length into the traffic upon its suburban lines to 
Walthamstow, &c., and into the efforts made by the company to meet the 
increasing workman traffic. . 

On Monday, Mr. GOODAY was further examined by Mr. H. LLOYD, 
K.C., and expressed the opinion that no one could run a line over this 
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district at such low fares and make a profit. The Great Eastern Railway 
Co. was only enabled to carry a large number of workmen at cheap fares 
over the suburban lines on account of its income from the main-line 
traffic. On the question of speed, he had prepared a table showing the 
speeds accomplished on the London electric tubes and compared them 
with the fast workmen’s trains run on the Great Eastern Railway, and 
this showed that the steam trains were at any rate equal to them. The 
Great Eastern Railway Co. had supported the promotion of the Waltham- 
stow and Epping Forest line in 1894, but had abandoned the idea owing 
to the difficulty in raising capital. From a railway point of view the 
district was a poor one, and he contended that the estimates given by 
Mr. Sellon were too sanguine. At present the Great Eastern Railway Co. 
carried only 23,000,000 passengers on its Walthamstow branch, and yet 
Mr. Sellon stated that the new line would carry 44,500,000. The traffic 
receipts on this branch to the Great Eastern Railway were £20,000 per 
mile, against the estimated £57,000 of the promoters. 

Mr. J. H. CONACHER, general manager of the Metropolitan Electric 
Supply Co., and formerly manager of the Cambrian Railway Co., expressed 
surprise at the estimates of Sir Douglas Fox. There was an essential 
difference between the traffic of the Central London Railway and any 
traffic which this line could hope to carry, yet Sir Douglas Fox’s esti- 
mates of receipts worked out at 20 per cent. more per week than those 
upon the Central London Railway. The receipts per week upon the Great 
Northern & City Railway and the City & South London Railway for the 
last half-year were £450 and £461 respectively, as against the promoters’ 
estimate of £1,214. He contended that there was no experience that 
would justify an expenditure of £4,000,000 upon such a line. 

Mr. FORBES, general manager of the London, Brighton & South Coast 
Railway, gave similar evidence, and stated that from his experience short- 
distance fares were not remunerative, except when combined with main- 
line long-distance traffic. | 

Mr. FREEMAN, K.C., then addressed the Committee on behalf of the 
Great Eastern Railway Co., and urged the points put forward by his 
witnesses. 

On Tuesday, Mr. FREEMAN, K.C., continuing his address against 
the bill on behalf of the Great Eastern Railway Co., contended that no 
responsible body of promoters had been produced before the Committee 
in order to satisfy them as to the financial soundness of the proposed 
undertaking. 

Mr. LEWIS COWARD, K.C., addressing the Committee on behalf of 
the London County Council, pointed out that not one of the promoters 
had expressed himself prepared to subscribe any money to the under- 
taking. He had one or two clauses to bring forward should the bill pass 
—namely, the question of workmen’s fares, and a clause similar to that 
granted to the City ороноо giving the London County Council some 
right of supervision with regard to the construction of the tubes. 

Mr. MAURICE FITZMAURICE, chief engineer to the London County 
Council, was called on the question of the latter clause, but the full dis- 
cussion was deferred pending the decision of the Committee. 

This closed the case for the opposition to the bill. 

Mr. BALFOUR BROWNE, K.C., replied to the various points raised, and 
asked the Committee to pass this bill without awaiting the report of the 
Royal Commission on London Traffic. He said that he relied on the fact 
that on two occasions the Government had allowed the bill to go forward 
whilst suspending other tube railway bills which might be more directly 
affected by the report of this Royal Commission. 

The room was then cleared, and after considerable deliberation, 

The CHAIRMAN announced the following decision : — 

The Committee has come to the conclusion that it will pass the pre- 
amble of this bill, but it will put upon the promoters clauses providing 
that their pair of tubes from the Monument to Hackney-road shall be at 
such depth as to admit of another pair of tubes above, and to put them 
under the obligation to find at least half of the share capital within one year, 
and to commence construction within two years. The view of the Com- 
mittee is that, if the contractors take a portion of their payment in shares, 
only half of the shares so taken shall count towards the amount of capital 
stipulated to be raised within one year; but the Committee is willing to 
hear counsel on this point. Further, the fare to Walthamstow must not 
exceed that charged by the Great Eastern Railway Co. As to the report 
of the Royal Commission, the Committee has little doubt that it will be 
published before this bill passes the House of Lords, and no doubt ^on- 
sideration will be given there to the findiog should they think it concerns 
this project. 

Mr. BALFOUR BROWNE, K.C., said that he did not want to be heard 
with regard to the question of capital. He accepted the decision of the 
committee. 


TRAMWAY PROVISIONAL ORDBR CONFIRMATION 


BILLS. 
ACTION OF THE BOARD OF TRADE. 
A Committee of the House of Lords, presided over by Lord Lauderdale, 
5 two opposed Tramway Provisional Order Confirmation Bills 
ast week. 


Pupsey Tramways. 

Mr. H. LLOYD, K.C., who appeared for the Leeds Corporation, the pro- 
moters of this order, said that the only opposition was by the Great 
Northern Railway Co., which asked for special protection for their tele- 
graph wires where the tramways crossed them. He contended that the 
railway company was sufliciently protected under the Tramways Act of 
1370 and under the Board of Trade regulations. 

Mr. A. P. TROTTER, the electrical adviser to the Board of Trade, said 
that the regulations made by the Board of Trade with regard to such 
cases as these had been quite satisfactory in practice hitherto. 

After some further arguments the Committee refused to give the rail- 
way company special protection. 
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ABERAVON TRAMWAYS. 

Mr. RAM, K.C., who appeared for the tramway provisional order granted 
to the Aberavon District Tramways Synd.. said there was but one oppo- 
nent—viz., the Glamorgan County Council, for whom Mr. Forbes Lan- 
kester, K.C., appeared. The tramways were partly within the district of 
the Aron Corporation and partly within the district of the Margam 
Council. 

Mr. LANKESTER, for the Glamorgan County Council, intervening, 
said the point of opposition was that the County Council was the road 
authority over the road upon which part of the tramway would be laid, and 
that it had withheld its consent. The Board of Trade had dispensed with 
that consent, but he held that the Board had acted ultra vires under sec. 4 
of the Tramways Act of 1870. He claimed an absolute veto. The tram- 
way in question did not come under sec. 5 of the Act because the whole 
of the tramway was in one district. He claimed also that under sec. 4 
Parliament could not dispense with the consent of the County Council ; 
and further, that a Committee of Parliament could not confirm an order 
made ultra vires. 

Mr. RAM, in reply, said the question of whether the Board of Trade 
had acted ultra vires would have to be considered by the House of Lords 
on second reading, and that the Committee could not go into the matter. 
He further contended, however, that he came within sec. 5 of the Tram- 
ways Act, which was the view of the Board of Trade. The order as origi- 
nally promoted related to tramways in two districts, but owing to the action 
of the County Council a large number of lines had to be withdrawn, which 
left only lines in one district. But the Board of Trade dealt with it up to 
the very last moment as under sec, 5. 

The Committee took Mr. Forbes Lankester’s view and found the pre. 
amble of the bill not proved. 


BLEOTRIO LIGHTING PROVISIONAL ORDER 


CONFIRMATION BILL (No. 9). 

The bill came before a Committee of the House of Lords, of which 
Lord Lauderdale was chairman, last week. 

Mr. WEDDERBURN, K.C., said it was a bill confirming a number of 
electric lighting provisional orders granted by the Board of Trade. The one 
order which was opposed was the Gravesend Electric Lighting Order. This 
order extended the powers of the Gravesend Corporation to supply electricity 
in Northfleet. The Northfleet Urban District Council secured an order 
in 1901, but had done nothing, and the present order repealed this order 
in favour of the Gravesend Corporation. The Gravesend Corporation 
already had an electririty supply works, and the initial outlay to give a 
supply in Northfleet would be only £2,500. There was no opposition on 
the part of the Northfleet Council, but the local gas companies did oppose 
on the question of competition. Не contended, however, that inasmuch 
as the Northfleet Council could now erect its own works, no new competi- 
tion was being introduced. There were also one or two other petitioners, 
such as the Portland Cement Co. and the Chatham & South-Eastern Rail- 
way Co., but in the case of all of them, including the gas companies, be 
objected to their locus. 

Mr. C. C. HUTCHINSON, on behalf of all the petitioners against the 
order, claimed a locus as an owner of property as dis:inot from an 
ordinary ratepayer.  ' 

The Committee granted a locus. 

After hearing evidence, the Committee granted the order and refused to 
insert the Bermondsey Clause. 


OTHER ELECTRICAL BILLS. 


The Baker-Strect «€ Waterloo Railway Bill was before a Committee of 
the House of Lords, of which Lord Lauderdale was chairman, last week. 
The object of the bill is to rearrange some authorised subways in 
Trafalgar.square. The London County Council had a petition against the 
bill, but did not appear. The bill was therefore reported for third reading. 

The Edgware © Hampstead Railway Bill was considered by a Com. 
mittee of the House of Lords, presided over by Lord Lauderdale, last 
week. The only opponent was the Golder's Green & Finchley-road 
Estates (Ltd.). The main point at issue between the parties was in con- 
nection with the construction of a bridge upon the petitioners’ property 
in order to make a physical junction between the Edgware & Hampstead 
Railway and the Charing Cross, Euston & Hampstead Railway, such a 
connection having been sanctioned several years ago. By a later act the 
Charing Cross, Euston & Hampstead Co. deviated their line so tbat a gap 
of 100 yds. was left between the two systems. It was the object of the 
present bill to authorise the construction of a bridge to make the neces. 
sary connection, The height of the bridge was in dispute, but a com. 
promise was arrived at on the suggestion of the chairman, and the bill 
was ordered to be reported for third reading. 

The Nottinghamshire Corporation Bill was considered by the Police and 
Sanitary Committee of the House of Commons last week. The electrical 
portion of the bill, which was unopposed, relates to tramways, for which 
the sum of 257,000 is to be borrowed, repayable in 30 years. The bill has 
already passed the House of Lords. (The Electrician, May 19, p. 190.) 

The Unopposed Committee of the House of Commons considered the 
Colchester Light Railways Bill last week, and ordered it to be reported for 
third reading. The objects of the bill are to authorise the Southend & 
Colchester Light Railways Co. to construct piers and to establish and work 
ferries across the rivers Crouch and Blackwater, to acquire Creeksea 
Ferry, to raise additional capital and to confer further powers upon the 
company in connection with their undertaing. The bill has already 
passed the House of Lords. (See T'he Electrician, April 7, p. 1020.) 

The Hastings Tramways Bill was considered by the Unopposed Com- 
mittee of the House of Commons last week and ordered to be reported for 
third reading. The Committee has reported to the House as follows :— 
Amendments had been introduced in the House of Lords by arrangement 
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with the Local Authority, providing that the period of 25 years, at the 
expiration of which that authority might require the company to sell the 
proposed tramways, should date from June, 1900, and that the subse- 
quent periods at the expiration of which the tramways might be purchased 
should be 10 years instead of seven years, as presoribod. by the general 
act. The clause asso amended appeared to the Committee to be reasonable, 
and they have therefore allowed it. The abandonment of so much of the 
Bexhill & St. Leonards Light Railways as will be rendered unnecessary by 
the construction of the tramways in the present bill has been sanctioned 
and the release of a proportionate part of the st;ck deposited as security 
for the completion of these light railways. 

The Charing Cross, Huston £ Hampstead Railway Bill was considered by 
а Committee of the House of Lords on Friday last week, Lord Lauderdale 
in the chair. The object of the bill is to carry out some modifications of 
works already authorised, and notably in connection with the construc- 
tion of an entrance and exit at Charing Cross. There was only one oppo- 
nent — viz., the Westminster City Council, whose demand for the placing of 
the entrance in another street was not upheld by the Committee. Clauses 
were subsequently adjusted and the bill ordered to be reported for third 
reading. 

A Provisional Order granted by the Board of Trade to the Surbiton 
Urban District Council for an extension of their electric lighting powers 
into Tolworth and Hook was opposed before a House of Commons 
Committee on Friday by the Kingston Gas Co., who asked for the 
insertion of the Bermondsey clause. The granting of the c'ause was 
refused by the Committee. 

The Shropshire, Worcestershire d Staffordshire Electric Power Bilt 
was reported for third reading by the Unopposed Committee of the House 
of Lords on Tuesday. The bill has already passed the House of Com- 
mons, and its objects were given in our issue for June 9. 

The Metropolitan Electric Tramways Bill was considered by the Unop- 
posed Committee of the House of Lords on Tuesday and reported for 
third reading. The proceedings before the Unopposed Committee of the 
House of Commons were reported in our issues for June 9 and 23. 

The Dublin United Trumirays Bill was ordered to be reported for third 
reading by the Unopposed Committee of the House of Lords on Tuesday. 
The objects of the bill, which was opposed in the House of Commons, 
were given in our issue for May 26. 

The Oldham & Saddleworth District Tramways Bill was read а third 
time in the House of Commons on Tuesday. 

The Andover Lighting & Power Bill was read a third time in the House 
of Lords on Monday. 

The Gosport d Fareham Tramways Bill was considered by the Unopposed 
Committee of the House of Commons on Thursday last week in order to 
be reported for third reading. Tue bill has already passed the House of 
Lords, and details were given in our issue for May 26. 

The Hastings Tramways Bill was read a third time in the House of 
Commons on Friday. 

The Metropolitan Electric Supply (Various Powers) Bill was read a 
third time, and passed in the House of Lords on Tuesday. 

The London County Council (Tramways) Bill was read a third time in 
the House of Commons on Wednesday. В 


ROYAL ASSENT TO BILLS. 
n Tuesday Royal Assent by Commission was given to the following 
ills :— 
University College, London (Transfer), Swansea Corporation, Hastings 
Tramways. 


MUNICIPAL INDEBTEDNESS. 

In the House of Commons on Monday, Mr. MARSHALL HALL asked 
the First Lord of the Treasury if he would consider the advisability of 
instituting an inquiry by Committee or otherwise into the expenditure and 
financial position of the municipal corporations of this country with a view 
to obtaining a report thereon. 

Mr. A. J. BALFOUR, in a printed reply, said that the subject of local 
expenditure and local indebtedness was undoubtedly one of the utmost 
importance, but he doubted whether any such inquiry as suggested could 
at the present moment be started with advantage. 


THE NEW FARADAY HOUSE. 


The July number of the Faraday House Journal, issued 
yesterday, contains an excellent description of the new 
premises in Southampton-row, London, W.C., of the Electrical 
Standardising, Testing and Training Institution. The article is 
illustrated with good photographic views of the rooms in the 
new building and portraits of the Board of Control and all the 
members of the staff. The following quotations will give our 
readers an idea of the arrangement of the buildings and the 
work that is carried out in them :— 


On the ground floor and basement are the carpentry, fitting and machine 
shops and engine room; on the first floor the offices and standardising 
department ; the second floor is taken up by the physical and chemical 
laboratories ; the third floor contains the three lecture rooms and common 
rooms; and the fourth floor is one big room entirely used as a drawing 
oflice. The first thing that strikes a visitor is the roomy character of the 
building, the windows are large and all doors are glazed so that there is 
ample natural light everywhere. Running up the main staircase well is 
an automatic push-button lift on the Richmond-Carey system, worked 


electrically, and capable of carrying 10cwt. The lighting of the building 
is carried out on a three-wire system, in wood casing. Each floor is run 
independently, and is provided with its own distribution board. It was 
carried out by Messrs. Edwards & Armstrong, of 4, Colston-street, Bristol, 
a firm of old students, and one of the fire insurance inspectors who 
examined it declared it to be the most perfect lighting installation he 
had ever examined. The plans and specification were prepared by, and 
the work was carried out under the personal supervision of Mr. Percy 
Good, the superintendent of the testing department. 

Workshops.—The basement workshop and engine room has a floor area 
of about 2,000 sq. ft. and is well lit by two large skylights fitted with 
maximum.light glass which throws the rays of light into the shop. 
Indeed, although it is entirely underground the ligbt is really better 
than in some of the upper rooms which get their light direct. 
At the north end are the lathes, seven in all, including five screw- 
cutting lathes, drilling, shaping and milling machines, all driven elec- 
trically from shafting attached to a steel frame erected independently 
of the main fabric to prevent vibration. Running the whole length 
of the shop under the main skylight is the fitting bench, 55 ft. long. At 
the south end is the forge, the boiler and steam engine, a new type of 
Crossley gas engine with magnetic ignition, and four electrical generators. 
A condenser is in course of construction. The upper, or carpenter’s 
shop, has an area of about 1,200 sq. ft. The main bench, running nearly 
the whole length of the shop, is 42 ft. long. There are lathes and saw 
bench here, also at the south end is a motor generator specially constructed 
for testing work, a special form of alternator direct-coupled to a direct- 
current motor. By meuns of cross-pieces it is possible to obtain either 
single, two or three-phase current with varying periodicities, the regulating 
device of the motor allowing a wide range of speed. 

Battery Room.—Outside the above laboratory on the flat at the back is 
a glass-covered battery room containing about 54 E. P. S. and other types 
of accumulators. 

Lecture Rooms.—The lecture rooms, three in number, are on the third 
floor, two have a floor area of over 600 eq. ft., the smallest being about 
22 eq. ft. by 20 sq. ft. All the rooms can with little difficulty be made 
into one room. It may be of interest to state that when each room is 
filled with the maximum number of students provided for, the air-space 
per pupil is about 250 cubic ft. 
` Drawing Ofice.—The drawing office is on the fourth floor and is 69 ft. 
long, the total floor area being at present over 2,000 sq. ft. It is splen- 
didly lighted both back and front, and is provided with accommodation 
for 70 students. 


Physical Laboratory.—' The physical laboratory is on the second floor, 
and runs the whole width of the building, 60 ft., and has an area of 
1,600 sq. ft., being well lit back and front. It is fitted with all the neoes- 
sary apparatus for making physical and electrical measurements. At the 
north end, protected by a strong barricade, are two motor-generator sets 
and one rotary converter for experimental demonstrations. An indepen- 
dent system of wiring runs all round the room to provide the currents 
required for testing purposes, whether from the institution generators or 
from the street mains which supply the building with alternating current 
at 200 and 100 volts, and direct current at 530, 200 and 100 volts. 


Chemical Laboratory.—On the same floor is the chemical laboratory, 
an oblong room 54 ft. by 17 ft., well lit by windows on both sides. Two 
teak benches, each about 45 ft. long run down on either side fitted with 
water, gas and sinks, A special device is provided to avoid the nuisance 
occasioned by the stoppage of the ordinary waste pipes by the filter papers, 
&c., which find their way down the sinks. Each sink discharges into a 
lead-lined open gutter at the back of the bench, which in turn discharges 
into a porcelain tank, thence into a lead-lined tank and so into the 
ordinary waste pipe. 

Library.—A very complete technical library is available for the use of 
students, containing nearly a thousand volumes, and every important 
technical work is purchased as published. 


Offices. The offices, principal's room, board room and secretary's room 
are on the first floor and are large well-fitted rooms, An interview room 
is also provided for parents and friends wishing to see the students. 
Telephones are fitted to all the main rooms. 

Standardising Department.—The testing department is on the first 
floor. The main test room has an area of 1, 500 sq. ft. with an annexe 
34 ft. long for photometry. The battery room is on the second floor and 
the machinery on the ground floor and basement. The services for the 
supply of current for testing purposes are brought directly into the main 
test room. They consist of a three-wire direct current and a three-wire 
alternating current, and a two-wire direct current at 530 volts pressure. 
These are connected to a large plug board, from which mains run to the 
lecture rooms and laboratories. As the Institution's own generating 
plant and batteries are also connected to this board, it is a very simple 
matter to provide current at any pressure to any part of the building. 
The wiring in the test room consists of three pairs of mains running 
round the room, connected at intervals to terminal boards. One wire of 
each main is looped into a small plug board to which all the sub-standard 
ammeters are permanently connected. By this means the current in any 
main cin be connected to any ammeter balance, or standard resistance 
without breaking the circuit. For distributing small currents a system 
using ordinary wall plugs has been devised, which has been found most 
useful. For large currents there are four Pritchett & Gold accumulators, 
from which frequently 2,000 amperes is taken although their normal 
maximum rate is only half this. For alternating-current a Berry trans- 
former is provided giving 1,000 amperes at 5 volts pressure on the secon- 
dary winding. The photometer room is equipped for testing arc lamps, 
glow lamps, gas and oil burnere. Togive some idea of the range of work it is 
interesting to note that lamps are running life tests at four different pres- 
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sures between 18 and 100 voltsand three pressures between 100 and 220 volts. 
For cable work a Kelvin galvanometer is used, the table carrying the 
scale being fitted with a tank, It is worth mention that all spots of light 
used in the test room can be read in broad daylight without the use of 
curtains. This is due to the use of Nernst lamps, which have been found 
very sati:factory. One bench is fitted up for iron and steel testing, and 
one bench is arranged solely for tests requiring very high alternating pres- 
sures. The aim throughout isto have all the apparatus for standard tests 
permanently cornected up in order to save delay. 

Faraday House is the one electrical engineering training college 
in this country that is self-supporting. Students spend a year 
there, and then are drafted to electrieal works, returning sub- 
sequently for special lectures and courses. Mr. H. E. Harrison, 
the principal, was recently good enough to show us over the 
building. Its arrangements, al: hough on a small scale compared 
with our large technical colleges and universities, are well- 
devised, and should fulfil their purpose efficiently in the able 
hands of the teaching staff of the college. 


LEGAL INTELLIGENCE. 


—— — 


A. H. Midwood & Co. v. Manchester Corporation. 


This case came before the Court of Appeal (the Master of the Rolls and 
Lords Justices Romer and Mathew) on Tuesday, on the application of 
defendants for judgment or new trial on appeal from verdict and judg- 
ment at trial before Mr. Justice Lawrance and a special jury. The action 
(reported in our issue of March 24 last) was brought to recover £677. 4s. 6d. 
damages alleged to have been sustained by plaintiffs by the destruction 
and damage to their stock-in-trade, merchandise and other property, by a 
fire in May, 1903, caused by the fusion of one or more electric cables or 
service lines belonging to the defendants, which fusion was alleged to be 
owing to a dangerous fault or leakage. Plaintiffs further alleged that the 
defendants' system of electric lighting constituted a nuisanoe. Defendants 
pleaded that the matters complained of were incidental to cr invariably 
resulted from the due discharge of their public duty under the Electric 
Lighting Acts, for the result of which they were not responsible, and that 
the short circuiting in their mains was not due to their negligence or the 
negligence of their servants. The jury found that the system adopted by 
defendsnts constituted a nuisance by causing danger to persons having 
premises adjacent to the mains, that they were guilty of negligence in their 
method of localising and dealing with the fault, and when they became 
aware of the fault they did not deal with it for the purpose of preventing 
fire in a reasonable and proper manner. On these findings his lordship 
entered judgment for the plaintiffs for the amount claimed, with coats. 
Hence the present appeal. 

Mr. Fletcher Moulton, K.C., M.P., appeared for Manchester Corpore - 
tion in support of tbe appeal, and Sir Edward Clarke, K.C., for the res- 
pondents. The arguments of counsel continued up to yesterday (Thursday). 

The MASTER of the ROLLS then gave judgment confiiming the 
decision of the Court below, and, Lords Justices Homer and Mathew 
concurring, the appeal was dismissed with costs. 

The arguments and the full Judgment will be given in our next issue. 


Rogers v. Cardiff Corporation. 


The Court of Appeal (Lords Justices Romer and Mathew) on Monday 
heard an application by defendants for stay of execution with regard to 
costs pending an appeal from an award of the Cardiff County Court 
Judge in favour of plaintiff in arbitration proceedings under the Work. 
men's Compensation Act, 1897. 

Mr. BAILHACHE, for defendants, said that the County Court Judge 
made an award in plaintiff's favour for 12s. 6d. & week during the con- 
tinuance of disablement, and he directed that defendants should pay the 
costs of the arbitration proceedings. Defendants did not ask for a stay 
with reference to the weekly compensation, which they were paying and 
were content to pay to plaintiff until the appeal could be heard. Defen- 
dants, however, asked for a stay with regard to the costs, as applicant's 
solicitor had refused to give an undertaking to return them if the appeal 
proved successful. Plaintiff was a man who drove a car waggon to attend 
to the overhead wires of the Corporation tramways. He drove one of the 
car waggons from one part of the system to the other, and the question 
to be decided was whether at the time of the accident he was engaged 
“on, in or about an engineering works"' within the meaning of the act. 

Their Lordships granted the stay of execution as to costs. 


British Electric Traction Co. (Gtd ) and others v. Ohadwell. 


This caseagain came before Mr. Justice Walton on Monday and Tuesday. 
Mr. LLEWELLYN DAVIS, for plaintiffs, said it was brought under 
an agreement by which defendant had undertaken to complete the con- 
struction of a light railway at Bideford. Defendant was alleged to have 
wilfully made default in continuing the work, and, consequently, plaintiffs 
were entitled to charge defendant extra expenses caused by their having 
to carry out the work. Plaintiffs alternatively claimed damages for 
breach of contract, the measure of damages to be the same as the 
amount of the extra expenses. The operative part of the agreement 
was that the contractor should, at his own cost, complete certain lines so 
‘that they might be opened for traffic before April, 1905. The agreement 
further recited that the work was to be completed to the satisfaction of 
the engineer of the company, Mr. Jervis, and of the inspector appointed 


by the Board of Trade. The British Electric Traction Co. were to pay to the 
contractor in settlement of all claims £25,639, being £34,750 less £9,111 
then owing to them. The agreement provided that the £25,639 should, 
save in respect of £750, be paid to the contractor as he might require. 
Further, there was a clause making it a general obligation on the contrac- 
tor to indemnify the company as to damages due to defects in material, 
&c. It was also agreed in case that the contractor should prior to the 
completion of the work become bankrupt or wilfally make default 
in proceeding with the execution of the work, the plaintiff company 
should have full power to remove the contractor and employ any 
other person to complete the work. On Feb. 9, 1900, another agree- 
ment was made which related to money to be paid to defendant for 
totally different work at Devonport. By that agreement the contractor 
covenanted with the British Electric Traction Co. that all sums becoming 
due as engineer of the Devonport and District tramways should stand 
charged as a security to the British Electric Traction Co., and that the 
latter should retain and accumulate all moneys then due and payable or 
that might become due. Defendant went on with the work very slowly. De- 
fendant had actually been paid more than was due to him, and the pre- 
sent action had to be commenced. Plaintiffs relied upon three points—(1) 
Defendant failed to complete within the time fixed, (2) that without 
reasonable cause or excase he ceased tu proceed with the construction, 
and (3) he refused to proceed. Plaintiffs’ claim was roughly for £8,000. 

It was stated that the defence was that there was no wilful default by 
defendant in proceeding with the work, and that on the true construc- 
tion of the agreement plaintiffs had no power to remove him as they did 
from the execution of the works. Defendants further contended that he 
was prevented from completing the contract by the acts and defaults of 
the plaintiffs. Had he been allowed he could have finished it within a 
fortnight. The value of the plant and materials on the works at the 
time was nearly £3,900, and all that ought to be allowed to defendant by 
plaintiffs. 

In the result, his Lordship епќеге1 judgment for plaintiffs for £7,500, 
with costs. 


Tucker v. North-West London Blectric Supply Co. (Ltd.) 


Before Mr. Justice Swinfen Eady on Tuesday, plaintiff (a debenture 
holder) sought an order to enforce his security. It was stated that there 
had been negotiations for the sale of the property, and a deposit had been 
paid, and it was hoped that by the time the purchase money was available 
for distribution among the debenture holders the inquiries directed under 
his lordship's order would be completed. 

His LORDSHIP directed certain accounts and inquiries to be taken, 
and made the usual order. 


Ramsey v. London United Tramways (1901), (Ltd ) 


Last week Mr. Justice Bucknill and à common jury heard an action for 
the recovery of damages for alleged false imprisonment and malicious 
prosecution. Defendants denied that they falsely imprisoned or malicionsly 
prosecuted plaintiff, and pleaded that if they detained plaintiff or gave 
him into custody they were entitled to do so by sec3. 51 and 52 of the 
Tramways Act, 1870. It appeared that at about midnight on July 29, 
1904, plaintiff and a friend named Adams got on to one of defendants’ 
tramcars at Shepherd’s Bush, plaintiff desiring to go to Chiswick and 
Adams to Hampton. When the conductor came to collect the fares, 
plaintiff ttought he had no money upon him. Something was said about 
his leaving the car, but Adams, having paid his own fare of 4d., said he 
would pay plaintiff’s fare of ld. He found, however, that his money was 
exhausted, and he then said he lived close to defendants’ depot, and that 
he would call round in the morning and pay the 14. When the car 
arrived at Chiswick plaintiff alighted, and the conductor did the same, 
the latter putting himself in communication with Mr. S. T. Trigg, an 
inspector in the service of defendants, and the conductor and the inspector 
proceeded to give plaintiff into custody, and plaintiff was locked up for the 
night. On being searched at the station 54d. was found in plaintiff’s 
pocket. After M MD a night in a cell he was taken t» the West London 
Police Court and charged. The case was still proceeded with, a solicitor 
appearing for defendants. The magistrate asked the plaintiff if he would 
psy the 1d., and he answered yes. Asked if he would pay 5s. for the con- 
ductor's loss of time, plaintiff said he was willing to do so if he were given 
time. Defendants’ solicitor then asked for a remand, and the plaintiff 
was remanded for a week on his own recognisances. A week later plaintiff 
attended with 5s. and the 1d., and the magistrate allowed him to go. By 
secs, 51 and 52 of the Tramways Act, 1870, a person avoiding or attempt- 
ing to avoid paying his fare is liable to a penalty of 40s., and may be 
detained by the servants of the tramway company if his address was not 
known to them. In the present case it was submitted that plaintiff had 
not been guilty of the offence created by the statute, and that defendants’ 
servants were not justified in acting as they had done. 

In his cross-examination plaintiff admitted making use of a vulgar ex- 
pression to the policeman when asked for his address, and that he had 
brought a somewhat similar action against the L. & S.-W. Railway Co. in 
1894, when he recovered 1d. damages. He did not know whether he was 
ordered to pay the costs, but he had not done so. 

Mr. ROSKILL, K.C., for defendants, submitted that upon the facts no 
case of false imprisonment had been made out. Plaintiff was taken into 
custody after using obscene language to the policeman, and it was not sug- 
gested that either Inspector Trigg or the conductor gave him into custody. 
The charge-sheet proved that he was first charged with disorderly con- 
duct, and that the second charge was added at the police-station. Counsel 
also submitted that it was a condition precedent to the right to bring an 
action for malicious prosecution that plaintiff should have been acquitted 
of the charge made against him. 
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Mr. Justice BUCKNILL entirely disagreed with this view. What wa 
necessary was that the criminal proceedings should terminate favourably 
to the accused. 

The jury returned a verdict for plaintiff, awarding him }d. damages for 
the false imprisonment and £20 for the malicious prosecution. 

Judgment was given accordingly. 

On Monday Lords Justices Romer and. Mathew, on defendants’ appli- 
cation, granted a stay of execution pending an appeal on defendants pay- 
ing the £20 into Court and the taxed costs to plaintiff's solicitor on his 
undertaking to return them if the appeal proved successful. 


Bruce Peebles & Co. (Ltd.) v. Mica Insulator Co. (Ltd.) 


Last week at Edinburgh, in the Court of Session (First Division), this case 
came before the Lord President and Lords Adam and Kinnar, and brought 
under review the interlocutor of Lord Stormonth-Darling allowing proof in 
the action by the Mica Insulator Co. (Ltd.) against Bruce Peebles & Co. (Ltd.) 
Pursuers sue for £500 damages in respect of alleged breach of contract, 
and also for interdict in respect of alleged infringement of two patents 
for improvements in electrical insulating sheets. Defenders deny breach 
of contract, and dispute the validity of the patents on the ground of antici- 
pation and prior use. It was admitted that there must be a proof on the 
question of breach of contract, but on the other branch of the case defen- 
ders maintained that the pursuers’ allegations were not relevant, as they 
were wanting in suflicient specification to be remitted to probation. 

The Division gave effect to the defenders’ contention, and the inter- 
locutor of the Lord Ordinary was accordingly recalled and the case con- 
tinued for 10 days in order that pursuers might consider whether they 
would amend their record or not. 


Goodson v. De Frece. 


. At Lambeth (London) County Court on Tuesday, before Judge Emden, 
Wm. Goodson (trading as Goodson & Co.) sought to recover £7. 7s. from 
defendant (licensee of the Metropole Theatre of Varieties, Camberwell), 
the price of seven dozen “ Wallace" lamps at 1s. 9d. each. Defendant 
alleged that he had been paying Is. per lamp for South London ” lamps, 
and only agreed with plaintiff's traveller to pay 8s. per dozen for “ Wal- 
lace" lamps, Plaintiff said he paid 1s. 9d. each for Wallace lamps, 
less 331 per cent., or 1s. 2d. net. 

Judge EMDEN intimated that he should decide that the £3. 3s. paid 
into Court by defendant was sufficient. 

Mr. HARGREAVES (for plaintiff) asked for an adjournment to call 
expert evidence. 

Mr. WILLOUGBY, defendant's manager, said the average life of the 
„South London" lamps was 1,000 hours, while some of the Wallace“ 
lamps only lasted 60 hours — only two now remained after 800 hours. They 
were now buying the ** South London " lamps at 7d. each. Continuing, 
this witness said he had overheard a conversation between the electrician 
at the theatre and the plaintiff, in which it was arranged to pay the said 
electrician a commission on the purchases of lamps. 

Mr. GOODSON, re-called, said that he could not recall the conversation 
sworn to. It was, however, the usual custom in the trade to pay elec- 
tricians 1d. per lamp on orders received. 

Judge EMDEN then entered judgment for defendant on the ground that 
the £3. 38. paid into Court was sufficient. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Acton Urban District Council require an assistant electrical engi- 
neer. Salary £180 per annum. Further particulars are given in an 
advertisement. Applications to the clerk to the Council (Mr. W. 
Hodson), 242, High-street, Acton, London, W., by noon 18th inst. 


Brighton Corporation invite applications for the position of depot 
and rolling stock superintendent. Commencing salary £8 per week. 
Applications to the acting engineer and manager (Mr. Wm. Marsh) 
by 20th inst. See also advertisement. 


Delfast Library and Technical Instruction committee invite ap- 
plications for the position of assistant lecturer in electrical engi- 
neering. Salary £160 per annum. Applications (on special forms) 
to the Director of Technical Instruction, Mr. Fras. C. Forth, by 
noon of 19th inst. See an advertisement. 


East Ham Technical Education committee require teachers of 
evening classes in electric lighting and power transmission (pre- 
liminary and ordinary stages) and electric wiring and fitting 
(practical), Forms of application, &c., from the principal (Mr. W. H. 
Barker, B. Sc.), Technical College, East Ham, E. See also an 
advertisement. 


A good man is wanted to make and repair electrical instruments 
for laboratories under instruction of professor. Commencing salary 
£100 per annum. Applications to Prof. J. T. Morris, East London 
Technical College, E. See an advertisement. 

The governors of the Borough Polytechnic Institute invite applica- 
tions from persons qualified to teach the following subjects in even- 
ing classes :— Mechanical engineering (City and Guilds of London 
Institute course), steam and heat engines and laboratory work. 
A junior assistant in engineering laboratory and in drawing oftices 
: nd an instructor for electric wiring and fitting are also required. 
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Further particulars from the principal (Mr. C. T. Mullis), Borough 
Polytechnic Institute, 103, Borough-road, London, S.E. See also an 
advertisement. 


West Bromwich Corporation invite applications for the position 
of borough electrical engineer and manager of the electricity under- 
taking. Salary £300 per annum. Applications to the town clerk 
(Mr. Alfred Caddick) by 17th inst. 


Cheltenham Corporation invite applications for the position of 
borough electricalengineer. Salary £400 per annum. Applications 
to the town clerk (Mr. R. Owen Seacome) by 18th inst. 


The governing body of the South-Western Polytechnic invite 
applications for the position of assistant lecturer in the electrical 
engineering department. Salary £150 per annum. Applications 
by July 17 to the secretary, Manresa-road, Chelsea, London, S.W. 


An assistant lecturer in mathematics (and also to give elementary 
instruction in physics) is required at Hartley University College, 
Southampton. Applications to registrar by July 17. 


Mr. C. A. Holbrow, formerly with the Metropolitan Electric 
Supply Co., has been appointed chief engineer to the South Wales 
Electrical Power Distribution Co. in succession to Mr. J. S. Thomp- 
son, who has been appointed chief engineer of the Fife Electric 
Power Co. 


Ashton-under-Lyne Tramway committee have appointed Mr. J. 
Dugdale, of Oxford, tramway manager. 


Mr. J. H. Forrest has been appointed electrical engineer at the 
Lancaster railway carriage, wagon and wheel and axle works of the 
Metropolitan Amalgamated Railway Carriage & Wagon Co. in place 
of Mr. Woodson, who has resigned. 


Mr. A. Baker, Wh. Sc., A. R. C. S., A. M. I. E. E., has been appointed 
chief assistant in the mechanical engineering department of the 
Northern Polytechnic Institute, Holloway, London, N. 


Aberdeen. The traffic receipts of the tramways department for 
the year ended May 31 were £69,486. 9s. 2d., and the total income 
was £70,430. 17s. 9d., compared with £64,071. 9s. 9d. in the previous 

ear. 

' Expenditure was £59,869. 1в. 2d., leaving £10,561. 16в. 7d., out of 
which £5,865. 19s. 6d. has been set aside for renewals, £1,129. 17s. 4d. 
has been written off value of buildings, and £2,858. 9s. 10d. has been 
added to the sinking fund. The number of passengers carried was 
17,142,896, against 15,530,351. 

Altrincham.—The Council have applied for sanction to a loan of 
£18,895 for constructing the Altrincham section of the proposed 
extension of Manchester tramways. 


Aspull.—Application has been made for an extension of time for 
carrying out the provisions of the Aspull Electric Lighting order, 
obtained in 1901. 


Asylum Lighting.—The Metropolitan Asylums Board have in- 
vited tenders from eight selected firms for the installation of electric 
light, telephones, fire alarms, &c., at the South-Eastern Hospital. 


Barnes.—The Council have decided to extend the electric lighting 
cables to the Spring Grove estate at a cost of about £450. 


Batley— An inquiry was held here last week into the application 
of the Council to borrow £1,600 for a refuse destructor to be worked 
in conjunction with the electricity undertaking. 

In the course of the inquiry the inspector (Major C. E. Norton) asked 
whether the men employed on the works were permanent employés of the 
Corporation, Tbe L.G. Board had, he said, decided that they could not 
grant loans where the local authority was carrying out works with its own 
labour. If the Corporation employed the men specially to do the work— 
men not in the permanent service of the Corporation—no objection would 
be raised. The Town Clerk said the men employed would be discharged 
just in the same way as men employed to do painting, &c. 


Battersea (London).—In consequence of the recent promotions 
of Mr. W. A. Kemm and Mr. A. Р. MacAlister to the positions of 
chief engineer and chief assistant engineer of the electricity depart- 
ment, the staff has been reorganised as follows :— 

Mr. A. Whitie, shift engineer, has been appointed station superinten- 
dent, and his salary has been increased from £120 to £140 per annum ; 
Mr. T. Bennett has been promoted to senior shift engineer, and his salary 
increased from £104 to £117 per annum ; the salary of Mr. H. T. Strug- 
nell, storekeeper, has been increased from £91 to $100 per annum. 
Applications are to be invited for a position as shift engineer at & 
commencing salary of £104 a year. 


The Lighting committee has been for some time past in communication 
with Graham, Morton & Co. with reference to delay in the completion of 
work under their contracts for coal-conveying plant and measuring boxes 
at the electricity station, and we learn that the Council have now notified 
the contractors that unless the work under the contracts is completed and 
the coal-conveying plant in working order within three weeks steps will 
be taken to procure and employ other workmen, articles and materials for 
carrying out the contracts, and that all expenses occasioned thereby will 
have to be borne by the contractors. 


Bognor.—The provisional electric lighting order, obtained in 
1899, has been revoked, 
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Brandon. Durham County Electrical Power Distribution Co. 
are applying for a provisional order. 


Brentwood.—Two companies have given notice of intention to 


apply for electric lighting powers. 


Bristol.—The capital expended by the electricity department at 
March 81 was £590,983. 18s. 1d., an increase of £48,789. 18s. 5d. 
over previous year. | 

The total revenue was £69,687.68.8d.,and the expenses #31,985.10з.114., 
leaving £37,751. 15s. 9d. to meet interest (£6,575. 15s. 4d.), dividends on 
stock (£10,592. 4s.), instalment of money borrowed (£4,000) and contribu- 
tion to stock redemption fund (£5,722. 183. 3d.). After taking into 
account the balance from last account (£1,194. 8s. 11d.) and bank interest 
(£1,213. 19s. 8d.), the disposable balance (£13,269. 6s. 9d.) has been 
dealt with as follows :—£5,561. Os. 6d. to reserve, £4,525, 18s. 7d. to de- 
preciation and contingency account, £2,230- 11s. 7d. to interest and divi- 
dends account, and £951. 16s. 1d. carried forward. The fire (suspense) 
account shows & debit balance of £2,122. 11s. 3d., which will form the 
subject of ap application to the L.G. Board for a loan. 6,601,053 units were 
generated, 838,056 were supplied to the publie lamps, and 4,379,472 to 
privateconsumers. The total maximum supply demanded was 4,279 kw. 
There are 2,077 consumers, representing 265,783 8 c.p. lamps (185,897 for 
lighting and 79,886 for power), connected to the mains. 

In the report of the city electrical engineer (Mr. H. Faraday Proctor) it 
is stated that the alterations necessitated or rendered desirable as a result 
of the fire at the station have been completed, and the station is now in 
thorough working order. The whole of the small-sized generating sets 
have been disposed of, and have been written down from capital out of 
revenue. The smallest unit in the station is now one of 210 kw. The 
fireproof switchboard chambers mentioned in the last report have been 
completed, and a new d.c. power switchboard has been erected, and will 
shortly be put into use. Owing to the increasing demand for power a 
400-kw. d.c. machine was obtained from Bruce Peebles & Co., and has 
been running satisfactorily for several months. The arc light switch- 
board, which was almost totally destroyed by the fire, has been replaced 
by a board of much better and more up-to-date design. Owing to the re- 
arrangement of the plant a considerable amount of steam piping has been 
displaced, and the three smallest machines have been sold and the out- 
standing capital written down. An automatic carbon dioxide recorder has 
been provided at the boiler house. The foundations of the third instal- 
ment of the Avonbank electricity works have been in hand for some 
months and are approaching completion. Particulars are given of the 
progress made with the erection of the plant comprised in the second in- 
stalment, Nine new transformer stations were equipped during the year, 
making the total 72. The total mileage of cables laid is 256:15., au in- 
crease of 28:85 miles. Three additional high-tension a.c. trunk cables 
have been laid between the two stations, and three extra high-tension 
three-phase trank mains have algo been laid between the two stations. The 
coal bill per unit sold has been reduced by 25 per cent., against a reduc- 
tion of 10 per cent. in the previous year. The works cost is 0 969d., and 
the total costs 1:379d. per unit sold. 

The accounts were approved by the Council on Tuesday. 

Carnival Illuminations.— At a carnival held in the Bristol and 
Clifton Zoological Gardens last week, the illuminations were carried 
out on an extensive scale, 12,000 lights being employed in outlining 
the buildings, tente, &c. The wiring work, which was carried out 
on Veritys patent fairy lamp strip system, occupied 10 days, out of 
which four were wet, and during the carnival week three days' rain 
was experienced without any inconvenience or a short circuit of any 
kind. The supply of current was taken from the city alternating 
current 200-volt supply, Mr. W. H. Munton, of the Bristol Tram- 
w&y Co., being responsible for carrying out the whole of the work. 


Caversham.—The Council are urging Reading Corporation to 
extend the municipal tramways to Caversham. 


Ohicago.— The mayor has received the report of the manager of 
the Glasgow Corporation tramways (Mr. Jas. Dalrymple) on the 
question of the municipalisation of the Chicago tramways. The 
contents of the report have not yet transpired. 


City of Londor.— The salary of the inspector of overhead wires 
in the City of London (Mr. H. L. Dixon) is to be increased by the 
Court of Common Council from £220 to £250 by annual increments 
of £10. 


Clacton.—Four companies have given notice of intention to 
apply for a provisional electric lighting order. 


Oroydon.—As a result of the experiments made with Nernst lamps 
the electric lighting department have decided to extend their use. 


Discharge of Steam into Sewers.—At Westminster (London) 
Police Court on Tuesday the Westminster Electricity Supply Corpn., 
the Chelsea Electricity Supply Co. and the Queen Anne’s Resi- 
dential Mansions & Hotel Co. were summoned for permitting 
waste stenm or heated water of a higher temperature than 110° F. 
to flow into the sewers. For the defence it was urged that the com- 
panies were anxious to comply with the regulations, and the neces- 
sary apparatus was being provided to prevent a recurrence. The 
Westminster and Chelsea companies were each fined £20, and 
£16. 17s. costs, and the summons against the Queen Anne's Man- 
sions Co, was adjourned, 

Dover.—The salary of the borough electrical engineer (Mr. L. W. 
Woodman) has been increased from £350 to £455 per annum, but no 
further increase is to be made for two years. 


Dublin.—At the adjourned meeting of the City Council on 
Monday it was decided to apply for sanction to a loan of £100,000 
for electric lighting extensions. 

The Chairman of the Lighting committee (Mr. Irwin) said that £60,000 
would be required in two years, £13,000 of which was required to ex- 
tinguish the balance of the original extension, and £47,000 to carry them 
over the work which was immediately pressing. The L.G, Board had, how. 
ever, suggested that instead of going in for successive loans and inquiries 
they should apply for a comprehensive loan at once. The committee 
recommended an application for £100,000, and that the work should be 
carried out by their own staff under the superintendence of the city 
engineer, with power to call in Mr. Hammond for consultation at certain 
specified fees. The output of their generating station during the last 12 
months had exceeded that of the corresponding period of about 1,000,000 
units, and the increase was steadily continuing. 

Dr. M‘Wa TER objected to the agreement with Mr. Hammond, and 
moved as an amendment that the work should be carried out by their own 
staff under the supervision of Mr. M. Ruddle, city electrical engineer, 

The amendment was carried, and the committee’s report, as amended, 
was then agreed to. 


Dundee.— The capital expenditure of the electricity department 
at April 80 was £175,451. 8s. 11d. 

The net revenue was £28,153. 16s, 10d. and the total expenses 
£18,440. 133. 10d., leaving a gross profit of £9,713. 8s, Interest absorbed 
£5,482. 1s, 6d. (against £5,501. 4s. 1d.), sinking fund £3,785. 17s. 5d. 
(against £3,785. 158. 5d.) and the balance carried to next year’s account 
is £468. 195. 5d. (against £23. 15s. 4d.) 3,719,146 units were generated, 
123,400 supplied to publie lamps (at 2:0714. per unit), 1,581,590 to the 
tramways (at 14d.) and 1,362,634 to private consumers (at 4d. to 2d.). The 
total maximum supply demanded was 2,104 kw. Although the output 
had increased by over 250,000 units, the coal bill was £505 less than in 
the previous year, and the surplus of £468. 19s, 5d. had been secured in 
spite of 24,171 having been applied to writing off the cost of relaying 
mains and feeders and alterations to generating plant. The year's record, 
therefore, gives great credit to the city electrical engineer (Mr. H. Riehard- 
son) and his staff. 


East Barnet.—North Metropolitan Electrical Power Distribution 
Co. will apply for a provisional order for this district. 


Bast London (South Africa).—Applications for the position of 
chief electrical engineer of the municipal electricity works were 
recently invited. The appointment was advertised in The Electri- 
cian, and we are now informed by the agents (Messrs. Dyer & Dyer) 
that a colonial applicant has been selected for the position. 


Bccles.—An honorarium of £250 has been granted to the sur- 
veyor (Mr. Picton) for services in connection with the tramways. 


Edinburgh.— The Corporation have decided that of the balance 
profit of the electric light department for the past year (£21,189) 
£17,095 is to be credited to reserve and £4,044 to streets account. 


Electrical Power in South Wales.—The general manager of the 
South Wales Electrical Power Distribution Co. (Mr. E. L. Hill) has 
informed Newport and Swansea Corporations that 

He is continually receiving applications for electrical energy for power 
within both boroughs, but as the company are excluded under their act 
from supplying energy within the borough areas without the consent of 
the corporations, he asks such consent. 

The compang would be prepared (Mr. Hill continues) to supply energy 
for power at 2d. per unit, a price which neither corporation was pre- 
pared to quote. The electricity departments of the corporations had 
ample scope in supplying the electric lighting requirements of their 
respective towns. 

Newport Corporation have informed the company that they are not 
prepared to give their consent, as they will be in a position to supply 
electrical energy for power on reasonable terms within a reasonable time. 

In the case of Swansea it was agreed to send a communication refusing 
consent, but the question of referring the matter to a special committee 
(suggested by the Chairman of the Electric Lighting and Tramways com- 
mittee, Councillor Sinclair) was deferred. 


Erith.—Electric current for power in the daytime is to be sup- 
plied at 14d. per unit. 


Bttrlek Bay Tramways.— The official inspection of these tram- 
way took place yesterday (Thursday). 


Rxeter.— Electric lighting is to be adopted at the markets. 


Finchley.— An inquiry was held last week into the application of 
к Council to borrow £23,500 for extensions of the electricity under- 
taking. i 

The c'erk (Mr. E. H. LisrEn) gave the usual particulars of ratable value, 
outstanding loans, progress made by the undertaking, &c. The present 
loan was necessary to cope with the demand to enable the Council to 
fulfil its statutory obligations. The loan would be repaid in 26 years. 
On the first year's working there was в loss of £300, 18s. 4d., but on the 
second year there was a profit of £227. 5s. 

The electrical engineer (Mr. Epwarp CALVERT) supplied technical 
details, and said the original scheme, with a capital of £85,000, was 
designed to supply 10,000 8 c.p. lamps, with 150 lamps for public lighting. 
The extension plant provided under the second loan (£16,600) doubled 
the capacity of the station. He mentioned the taking over of the Finchley 
Electric Light Co.; the mains laid by the company were taken up by the 
Council as they in fact would save the Council money. They were almost 
new when he inspected them, 
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Folkestone.— An extension of time has been granted by the Board 
of Trade for carrying out the terms of the Folkestone Tramways 


Order, 1901. 


Frimley.— The Camberley Electric Light Co. and the Mutual 
Electrie Supply Co. have notified their intention to apply for electric 


lighting powers. 


Folham (tondon.—On Wednesday the Council resolved to 
apply to the L.C.C. for sanction to borrow £63,828 in three loans, 


the first (£25,000) to be taken up after the vacation. 


The Establishment committee recommended that the promoters 
of the National Electrical Exhibition at Olympia be paid £50 for 
2,000 tickets to the exhibition, and having a suitable advertisement 
on the back with reference to the Council's electricity supply, and & 


further sum of 8s. per dozen for any tickets actually used over and 
above the first 1,000. The report was referred back, and will come 
again before the Council on Monday. 


Glasgow.—The revenue of the electricity department for the 
year ended May 
£71,721. 6з. 2d. 

After paying interest (£38,182. 7s. 114.) and sinking fund (£15,475), 
the balance was £60,992. 193. 10d., against £45,222 in the previous year. 


From this total there has been deducted £2,875. 103. 11d., proportion of 


cost of lamps and fittings supplied to consumers consequent on change of 
voltage, and the net profit is £58,117. 8s. 11d. £41,840 17s. 3d. has been 
written off as depreciation, or £7,726 more than the ordinary amount. The 
depreciation is at the same rate as last year, with additional depreciation 
on machinery and plant in Waterloo-street, Port Dundas, Pollokshaws- 
road and Kelvinside stations. The surplus on the year’s operations is 
5 11s. 8d., from which falls to be deducted £3,553. 19s., debit from 
ast year. 


1903-4, while working charges only increased £10,982. Capital expendi- 


ture during the year was £125,114. 18s. 10d., making the total (after 


deduction of depreciation) £1,244,162. 128. 10d. An inleresting feature 
is the increase in the sales of current for power. Current is supplied for 
power to all classes of trades, but principally to the engineering and iron 
trades, and many consumers in those {тай have discarded steam in 
favour of electricity. The committee have made a substantial reduction 
in the charges for current for private and stair lighting, and the rates 
have been reduced from 6d. and 1d. on the maximum demand system to 
33d. for the first two hours and 1d. after. This reduction is estimated to 


cost the department £17,000 on the current year’s working. For stair 


lighting the charge has been reduced from 258. to 15s. per annum, while 
the charges for current for power remain as last year. The quantity of 
electricity sold to private consumers during the past year was 16,642,253 
units, compared with 13,604,119 for the previous year, an increase of 
22-06 per cent. 


Gomersal.—A provisional order is to be applied for by the York. 
shire Electric Power Co. 


Gorton.—-As stated in our issue of June 16, Manchester Corpora. 
tion are to supply and erect 40 Gilbert arc lamps in three of the 
leading thoroughfares, and to supply current at. £8 per lamp per 
annum, provided that this charge shall not be excecded during the 
seven ycars from the commencement of supply, and that a recon- 
sideration of the charge be made at the end of three years. 


Hackney (London).— The Electric Lighting committee has issued 
& report on the system of charging for power, and in order to en- 
courage the use of electric power in factories and workshops regis- 
tered under the Factories and Workshops Act it is recommended 
that in place of the present 3d. per unit for one hour's maximum 
demand and 1d. after, the charge should be fixed at £11 per quarter 
per kilowatt ef maximum power required and 44. per unit for all 
electrical energy supplied. No change is to be made in the charge 
for small power users. There are 104 users of power, and 233 
motors of an aggregate oi 797 н.р. are connected to the mains. It 
is anticipated that the proposed reduction will result in a large 
increase in the demand for electric power. 


Hammersmith (London).— The managing director of the New 
Olympia Co. recently offered to enter into an agreement with the 
Council for seven or 10 years' supply of electric current to Olympia 
provided the Council gave supply at 1d. per unit. 

The company would terminate their contract with the Association of 
Motor Manufacturers at once, and would deposit £750 as security for pay- 
ment of the Council's charges. The Council would bave the monopoly of 
the supply of current for li ghting and power within the precincts of Olympia 
for the period named, and the company would assist the Council in carrying 
out the contract to deliver electricity to the stands at the forthcoming Elec- 
trical Exhibition at 1jd. per unit. The company would also allow the 
Council the use of the existing special mains on that occasion free of charge. 
The Motor Society, however, stipulate that the current supplied must be 
sufficient to properly light 20,000 8-c.p. lamps without any drop in pres- 
sure at 220 volts, that suitable meters shall be kept in proper order free 
of charge, that the Council connect and disconnect as required, and that 
one of the Council’s inspectors shall be in attendance daring each exhibition. 

The Lighting committee reported on Wednesday that the company had 
come to terms with the Association of Motor Manufacturers and their 
t nants and had made arrangements for re-wiring the premises. The com- 
mittee were, therefore, of opinion that, in order to secure a monopoly of 
electricity supply to Olympia, it was to the Council's interest to forego the 
better terms (4d. per unit) secured by the agreement with the Motor Мапи. 


81 was £186,371. 18s. 11d., and the expenses 


There was an increase of £28,181 in the year’s revenue over 
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facturers' Society, in respect to their next three exhibitions, and to accept 
the terms offered by the Olympia Co. 

This was agreed to. 

Hanwell.—The Hanwell Electricity Supply Co. have given notice 
of intention to apply for a provisional order. 


Hastings. Sanetion to aloan of £2,000 for transformers, meters; 
&e., has been applied for by the Council. 


Haywards Heath.—The Haywards Heath Electric Supply Co. 
proposes to apply for a provisional electric lighting order. 


Horwich.— Until the Council are themselves in a position to give 
a supply of electric energy Bolton Corporation have been authorised 
to supply the district. 


Inquest.—An inquest was held at Bowness on Monday on the 
body of Percy Dewhirst, electrical engineer, Blackpool, which was 
found in Windermere Lake on Sunday. Deceased had been missing 
for a fortnight. 

Mr. James Dewhirst, of Bradford, father of deceased, said he had no 
reason to believe that his son took his own life, or that he was in pecu- 
niary or other difficulties. 

A boatman at the Ferry Hotel deposed that Mr. Dewhirst, when taking 
out the boat, seemed depressed. 

A verdict of found drowned was returned. 


Ipswich.—An inquiry was held last week into the application of 
the Corporation for sanction to borrow £2,438 and £12,851 for elec- 
tric lighting extensions, &c. 

The Town Сгкнк (Mr. Will. Bantoft) said that the first item was for a 
360-r.H.r. generating set, two additional switchboard panels, additional 
pipework, &c. The actual expenditure to March 31, 1905, had been 
£70,985. 1s. 4d., in addition to which there were balances of retention 
money and outstanding liabilities on contracts amounting to £978. 13s. 5d. 
In addition the committee have expended or incurred liability for addi- 
tional plant, &c., to the extent of £79,824. 03. 5d. Deducting the sum 
already raised (£69,900) and £2,438 which it was proposed to borrow, the 
balance required to be raised to meet the expenditure was £7,486. Os. 5d. 
Mr. Bantoft explained that there had been a further payment of 
£525. 168. 10d. to be made to the contractor, and he therefore asked the 
inspector to deal with the application as though it were for £8,011. 

The borough accountant (Mr. A. Pearce) and Mr. B. M. Jenkin (Messrs. 
Kennedy & Jenkin, the Council's consulting engineers) gave evidence in 
support of the application. 

In regard t» the application for leave to borrow £5,365 for extensions 
of mains, new feeder, and house services, the chief engineer and manager 
of the undertaking (Mr. Frank Ayton) handed in a list of the roads in 
which it was proposed to extend the mains, but he explained that nothing 
would be done where there was not sufficient demand for electric energy. 
Mr. Ayton also supplied particulars of the progress of the undertaking. 
The equivalent of 27,557 8 c.p. lamps was, he said, connected to the 
mains at the end of the financial year, and at the end of June they had 
29,927 lamps. The lamps appliei for would bring the total up to 30,081. 


Islington (London).—The Council on Friday debated the recom- 
mendation of the Lighting committee to reduce the charge for elec- 
tric current from 7d. per unit for the first hour's maximum demand, 
and 4d. after to 7d. and 3d. respectively. The matter was referred 
back to enable the Finance committee to report. 


Itchen.—The Mutual Electric Supply Co. have notified the 
Council of intention to apply for a provisional order. 


King and Queen at Sheffield.—The King and Queen took advan- 
tage of their visit to Sheffield on Wednesday to visit the extensive 
works of Messrs. Vickers, Sons & Maxim on the River Don, and we 
cannot do better than refer our readers to the Sheffield “ Daily Tele- 
graph" for July 18 for some interesting particulars of this visit. 


In connection with the visit of the King and Queen, the tram- 
ways department illuminated one of their tramcars in an elaborate 
manner. 

The car carried altogether 2,445 lights, and when in motion it absorbs 
no less than 200 н.г. of electric energy. The effect was very brilliant, and 
the busts of the King and Queen, one at either end of the car, were 
brought out in bold relief by the lights arranged around them. The 
letters E. R. were worked on the sides in coloured lights, and the general 
use of the University coloura and of flags and other decorative material, 
all added to the effectiveness of the design. Tho work was carried out 
under the direction of Mr. Fearnley, the general manager, of the chief 
electrical engineer (Mr. H. E. Yerbury), the eleotrical superintendent (Mr. 
Marsh), rolling stock superintendent (Mr. Barrow), and the car erection 
superintendent, Mr. Nicholson. The car paraded the streets on Tuesday, 
Wednesday and „Thursday evenings, and its progress was watched by 
thousands of spectators. 

King’s Lynp.—The salary of the borough electrical engineer (Mr. 
J. Pilling) is to be increased from £200 to £220 per annum, with 
further annual increments of £10 to a maximum of £250. 

Leek.—The salary of the electrical engineer (Mr. R. W. Carr) 
has been increased to £175 and that of the as-istant engineer to 
£104 per annum. 

Leigh (Lancs.)— The annual report of the borough electrical 
engineer (Mr. A. T. Smith), for the year ended March 31, states that 
there were 242 consumers with the equivalent of 14,115 8 с.р. con- 
nected, compared with 204 consumers and 13,947 8 c.p. in 1904. 
There are 128 motors, with an aggregate of 829 н.р. 
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475,531 units were sold during the year, against 460,305 in 1904, the 
maximum load was 245kw. against 270kw., and the load factor 22 per 
cent. against 19:3 per cent. The total revenue for the year is 
£4,806. 16s. 1d., casts £3,218. 118. 2d., leaving gross profit £1,588. 4s. 11d. 
Interest absorbed £926. 15s. 9d. and sinking fund £851. 17s. 5d., making 
a deficit of £190. 88. 3d., against a profit of £336. 7s. 3d. in 1904. Gene- 
ration and distribution charges were 1-47d. per unit against 1:251d. and 
the total costs were 2:510. against 2244. per unit. The total capital 
expended is £37,379. 5s. 4d., an increase of £7,725. 4s. 7d. 


light Bailways.—The Holmfield & Southowram Light Railway 
(Amendment and Extension of Time) Order has been submitted to 
the Board of Trade for confirmation. Obiections bv 24th inst. 

The Light Railway Commissioners have issued an order for the 
construction of a light electric railway from Weston to Lansdown. 
The estimated cost is about £17,000. 


 Llanelly.—A public meeting has been called by the Council to 
discuss the whole question of electricity supply and the offer of the 
South Wales Electric Power Distribution Co. for a supply in bulk. 
Also for the construction of electric tramways. 

At the last meeting of the Council, the chairman (Mr. Davies) said that 
while in London he had an interview with Mr. H. Graham Harris, who 
gave him an assurance that the traction scheme would Бе carried out. A 
meeting of the various companies was held at Liverpool, when the dircc- 
tors of the Llanelly & District Traction Co., who obtained the light rail- 
way order for the construction of electric tramways in Llanelly, resigned, 
and new directors and a secretary were appointed and took over the present 
tramear service in Llanelly. 


London County Council.— At Tuesday's meeting loans were made 
to Battersea (£8,830) and to Berinondsey (£6,796) for electric lighting. 

Tramways.— It was agreed to expend £13,500 on providing and fitting 
roof covers to 150 of the electric cars. £19,000 was voted for the 
construction of tramways in the subway from Theobald’s-road, under 
Southampton-row, Holborn, Kingsway and Aldwych, to the Strand. 

The Highways Committee recommended an expenditure of £23,200 for 
the reconstruction and equipment on the underground system of the 
tramways in Woolwich-road between Blackwall-lane and Tunnel-avenue. — 
Consideration adjourned. 

London Ambulance Service.—The General Purposes committee reported 
that in Dec. 1902, they had submitted a report regarding the provision 
made for the ambulance service in the London area, and the Council 
then instructed the committee to obtain further information and report 
later. The committee now submitted a scheme for the establishment of 
a principal ambulance station and several district stations in positions 
within approximately a two-mile radius of Charing Cross, about two miles 
apart. The stations would be farnished with motor ambulances worked by 
electricity, and in connection with the service there would be a number 
of call-posts. The estimates of costs of the scheme represented a capital 
expenditure of about £13,000, and an annual maintenance charge of £9,600. 
The stand or call-posts which it was proposed to erect would be provided 
with handles similar to the fire-call posts now in use, and it was proposed 
that a telephone apparatus should be provided which could be detached 
and which would be kept under lock and key, the ambulance staff and 
police being provided with keys. It was also suggested that medical men 
resident in London, who so desired, should have keys. Ву this means the 
public would be enabled to summon an ambulance to the call-post itself, 
and the police, by using the telephone would be able to indicate the exact 
place where the injured person was. Other telephonic arrangements are 
included in the proposals. The scheme provides for the purchase of 10 
electric ambulance vehicles at a total cost of £5,600. One of these 
vehicles will te maintained at each station and two or three be kept in 
reserve. Summarising the report the Committee recommend the adop- 
tion of this scheme by the Council. 

The report was not, however, reached at Tuesday’s meeting. 


Lopgton.—The accounts of the clectricity department for the 
year ended March have been passed by the Council. 

The equivatent of 1,284 8 c.p. lamps was added during the year, 
making the total 6,462 8 c.p. lamps connected. The working profit was 
£692, 15s. lld. After taking into account balance from last vear 
(£1,582. 17s. 4d.), interest and sinking fund charges (£1,218. 7s. 6d.) and 
amount of capital written off (£373. 4s. 6d.), the aggregate deficit is 
£762. 1s. £300 has also been set aside as depreciation of plant. 


Louth.—An inquiry was held here on Tuesday into the application 
of the Council to borrow £17,000 for an electric lighting scheme. 

In support of the application, Mr. Hung said that negotiations had 
been entered into with Louth Gas Co., and it had been contemplated to 
waive the rights of the Corporation under their 1902 Provisional Order if 
ir d ан could be come to with the company, but the negotiations 

ailed. 

Mr. ALFRED H. Dykes (Messrs. Handcock & Dykes, the Council's con- 
sulting engineers) said that in the first instance it was proposed to spend 
only £13,000. The plant would be capable of producing sufficient elec- 
tricity at 6d. per unit to produce a revenue of £3,200 per annum. 

The Insvector (Мг. H. Ross Hooper) said the crux of the thing was 
whether the scheme was going to pay or whether it was going to fall on 
the rates. The application must be confined to the amount it was pro- 
posed to spend now. 

Opposition was offered by the Gas Co. and others. 


Mansfleld. The first section of the Mansfield & District Light 
Railway was officially inspected by Major Pringle and Mr. A. P. 
Trotter on Tuesday. The line was opened for traffic on Wednesday. 


Municipal Tramways’ Association Visit to Reading and 
Henley.— On Thursday last, by the invitation of Mr. Councillor 
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‘A. H. Bull, J.P., chairman of Reading Corporation Tramways com- 


mittee, the members of the Municipal Tramways’ Association attend- 
ing the Conference in London journeyed to Reading. 

Among the tramway officials who took part in the excuraion were 
Messrs. A. L. C. Fell, J. H. Rider, C. R. Bellamy, J. E. Edgcome, А Baker, 
J. B. Hamilton, J. M. McElroy, A. R. Fearnley, A. Ellis, E. Hatton, J. 
Aldworth, A. R. Dayson, C. Barber, A. A. Day, C. J. Spencer, R. W. 
Cramp, W. H. Tittensor, H. England, H. E. Blain, R. H. Wilkinson, W. 
R. Spaven, J. Lancaster, C. R. Everson, L. Johnston, &c. The members 
were accompanied by a large number of ladies, and were received at tho 
station by Mr. Walter Binns, general manager and engineer of Reading 
Corporation tramways. The party was conducted tu the town hall, the 
mayor expressing his gratification at receiving them. Subsequently 
luncheon was served. An interesting souvenir of the occasion was pre- 
pared by Mr. Binns, giving the names of the principal officers of the 
borough and members of the Tramways committee, the menu and toast 
list and a brief sketch of the tramway system and places of historic interest 
in the ancient borough. A short toast list was gone through at the close 
of the luncheon, and the party were photographed. Afterwards, in the 
steam launch “ England," the party embarked at Caversham Lock and 
proceeded down the Thames to Henley and witnessed the regatta and 
later the fireworks. The members returned to London later in the even- 
ing, and all who took part in the day's proceedings retain a pleasant 
recollection of the occasion. Mr. C. R. Bellamy, of Liverpool, expressed 
to Mr. Binns the thanks of the party for his kindliness and courtesy in 
arranging the trip. 


Municipal Telephony.—At a meeting of Swansea Telephone 
committee last week it was stated that 1,012 lines were now working. 

In reference to carrying out the work of connecting the cables for inter- 
communication with the National Company's subscribers, Mr. H. G. 
Solomon said it was a disastrous step to throw over their consulting engi- 
neer (Mr. A. R. Bennett) when, in view of the appeal in the National 
Telephone cage, the work could be professionally catried out at a cost of 
a few hundred pounds. He contended that a special meeting of the 
Council should have been called before the plans as to intercommunica- 
tion were returned to the engineer of the National Telephone Co. 

Mr. T. T. Corker considered that their engineer (Mr. Mackie) was quite 
capable of carrying out all the werks required. 

After discussion, Mr. Solomon said he would bring the matter up again 
at the next meeting. 


Olympia Electrical Exhibition, 1905.—The executive com- 
mittee of this exhibition, which will be held at Olympia from Sept. 25 
to Oct. 21, have now brought the number of exhibitors up to about 
120, representing most of the prominent electrical firms. As the 
space remaining to be taken is limited, those firms contemplating 
exbibiting at Olympia are advised to make early application for the 
few remaining positions. It would appear that arrangements are 
already being made for large numbers of persons interested in elec- 
trical matters to visit the show. The executive committee, under 
the presidency of Sir Wm. Preece and the chairmanship of Mr. E. 
Cunliffe-Owen, have various schemes under consideration for popu- 
larising the exhibition among the general publie, as well as to 
attract the members of the electrical industry. 


Paris.—The Chamber of Deputies has approved the construction 
of two new underground railways, connecting the north of Paris 
with the south. One of these lines will run from the Gare St. 
Lazare to Saint Ouen Gate, and the other from the Gare de Mont- 
parnasse to the Porte de Versailles. 


Poplar (London).—The electricity undertaking has been re- 
assessed at £3,760, or double the previous assessment. 


Port Blizabeth.—The new Hurbour Board offices at the corner 
of Fleming and Commerce-streets for the accommodation of the 
Harbour Board and their staff were opened on June 2. 

The offices are the finest yet built in Cape Colony, nearly all the in- 
ternal work being of antique style. They are well lighted throughout 
by electricity and ventilated by motor fans, while all the principal rooms 
are connected by telephone. All the wires and cables used have been 
drawn into steel insulated conduit pipes. All the electroliers in the prin- 
cipal offices have been made especially to mateh the antique metal of 
the different rooms, the centre electrolier fixed in the board room being 
made of hammered copper representing ships in full sail, sunrise, &c. 
This latter fitting was specially designed and made by Thursfield & 
Co., of Birmingham and London, to whom great credit it due for their 
successful efforts. The ventilation by motor fans was planned by the 
architects, Messrs. Jones & McWilliams, of Port Elizabeth, air shafts 
being erected in the walls and taken from the different rooms to the 
roofs where exhaust fans are fitted, the result proving very successful 
as the rooms are kept cool without causing inconvenience to the occa- 
pants. Intercommunication telephone service is provided for each office, 
while the head authorities have also secret-service instruments to each 
other. Provision has also been made for each office to be in communica- 
tion with the proposed Harbour Board exchange, which is to connect at a 
later date all the workshops, jetties and outlying offices. Two-way sig- 
nalling for the electric bells has been adopted throughout, A feature of 
the installation is that the work has been laid down without joints in any 
part of the wiring, while a plan showing the position on each floor of the 
insulated pipes, telephone inspection boxes, &c., has been provided by 
the contractor. The insulation test of the wires and cables used for the 
electric hgbting tests (taken by the Harbour Board's electrical engineer) 
was 90 per cent. higher than the requirements of the British Fire Insur- 
ance rules. 
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As we have said, the antique electroliers were supplied by Thursfield & 
Co., of London, the wires, cables and insulated steel pipes by the British 
General Electric Co.’s Cape Town branch, the motor fans are by the James 
Keith & Blackman Co., of London, and the switchboard and some 
other fittings supplied are of British manufacture. This important con- 
tract has been carried out by A. G. Knight, electrical engineer and con- 
tractor, Port Elizabeth. 

Redcar.— Negotiations are proceeding between the Council and 
the Cleveland & Durham County Electrical Power Distribution Co. 
for the supply by the latter of electricity in bulk in the district. 


Ryton.—The County of Durham Electrical Power Distribution Co. 
has served notice of intention to apply for a provisional order. 


St. Neots.— Messrs. Baker & Co. are to apply for a provisional 
electric lighting order. 


St. Pancras (Gondon).—An important report on the charges for 
electric current for power was presented to the Council on Wednes- 
day by the Lighting committee, who pointed out that the present 
charges were lower for the first five hours per day than the rates 
proposed by the promoters of the Administrative County of London 
and District Power Bill, but in order to still further encourage the 
use of current for power the committee recommended 

That after the first five hours’ use the same scale of charges be adopted 
as that scheduled in the company’s bill—namely, six hours per day 
0:94d, per unit, eight hours 0:83d., 10 hours 0:76d., 12 hours 0:72d., 18 
hours 0:644. and 24 hours 0:609d. per unit. 

The committee also recommended that from Aug. 1 the proprietors of 
factories using electric power be allowed to take current up to 20 per 
cent, of the units used for power for lighting their premi:es at the 1d. rate. 

In presenting the report to the committee, the chairman (Mr. Hickling) 
said their chief electrical engineer (Mr. Sydney W. Baynes) was of opinion 
that the municipality could do what the company could do, and no doubt 
he was right. 

''he report and recommendations were tben agreed to. 


Bpenny moor.—The Council have accepted the offer of the Northern 
Counties Electricity Supply Co. to light the district for one year for 
45s. per electric incandescent lamp. "The company has also been 
asked to undertake the lighting of a number of the principal 
thoroughfares. 


Stockton-on-Tees —The salary of the borough electrical engineer 
(Mr. J. J. Smith) has been increased by £25 per annum. 


Sudbury.—The Town Council, having obtained counsel's opinion, 
have decided not to appeal against the judgment recently given 
against the Corporation in the action brought against the Empire 
Electric Light & Power Co. in reference to the transfer of their pro- 
visional order. 


Sunderland.—Current will in future be supplied to places of 
worship at a flat rate of 34d. per unit. 


Truro.—The Council have decided not to engage in municipal 
electricity supply, and & company is to be permitted to obtain elec- 
tric lighting powers. 

Wakefleld.—On the past year's working of the electricity depart- 
ment the net profit was £1,288, of which £895 has been repaid to the 
general district fund in order to write off a loan, leaving £392 to be 
transferred to reserve. 


Wantage.—The application of the Wantage Engineering Co. for 
a provisional electric lighting order is to be opposed by the Council. 


Westminster.— The Charing Cross (West End & City) Electricity 
Supply Co. have agreed to supply current to the Council's buildings 
for three years at 24d. per unit for lighting and 2d. for power, and 
yesterday (Thursday) the City Council resolved to enter into a con- 
tract on those terms. 

The Works committee reported having again considered the matter of 
the lighting of certain streets in the parish of St. James, and they adhered 
to their previous recommendation that the tender of the St. James’ & Pall 
Mall Electric Light Co. to maintain and supply current to 66 lamps at 
£17 per annum for five years be accepted. The town clerk (Mr. John 
Hunt), in a report on tke question, stated that the present cost of electric 
lighting in Westminster was £26,789 per annum, Taking the tender of 
the Gas Light & Coke Co., the cost of lighting by gas would be £17,751 а 
year, an apparent difference of over £9,000 per annum in favour of gas. 
There were, however, three disturbing elements which had to be taken into 
account. In the first place, in order to substitute gas for electricity, the 
lamps would have to be converted at £10 per lamp, payable at £2 per 
lamp per annum during the first five years. This would reduce the 
difference in favour of gas to £6,401. Secondly, the tender of the 
Gas Co. was not for a definitely fixed price but was for a price 
(£15. 15s. 1d. per annum, and £10 for installation); it was subject 
to an increase of 9s. Gd. per lamp for every 14. per 1,000 increase 
or decrease in price of gas for public lighting. The price of gas 
was now 28. 2d. per 1,000, the average for the past 10 years being 
28. 34d. per 1,060. There was, therefore, more probability of an increase 
than a decrease, and an increase of a single penny (taking 1,318 
lamps at 9s. 6d. per lamp), would mean an increase of £626 a year. 
In the third place, to compare the cost of gas with electricity if the pre- 
sent tender of the Gas Co. is accepted as the basis of comparison, then 
the price at which the electric supply companies would be. willing to 
supply electric light were there no contracts and they were in competi- 
tion with the Gus Co. should be taken as the basis of the cost of the elec- 
trie light, and not the prices under the existing contracts. Until the 


existing contracts expired this competitive price could not be definitely 
ascertained, but there would, undoubtedly, be a considerable reduction, and. 
it might fairly be assumed, it would,be equal to that made by'the St. James’ 
& Pall Mall Electric Lighting Co. Mr. Hunt pointed out the advantages 
of electric over gas lighting, and laid stress upon the fact that the rate- 
payers of the parish had petitioned in favour of electric lighting. He 
also stated that a letter had been received from the Gas Co., inti. 
mating that they would agree to a clause that the price of gas would not 
be varied during the five years. They asked that six gas lamps be experi- 
mentally fixed in Regent-street. 

After a long discussion an amendment to refer back with instructions 
to accept the Gas Co.'s offer as to the six lamps; was defeated by 31 votes 
to 19. The recommendation to accept the St. James’ & Pall Mall Co.'s 
tender was then adopted. 


Wimbledon.— At March 31 the capital expenditure of the electri- 
city department was £136,098. 17s. 5d., an increase of £20,352. 14s. 7d. 
over 1901. 

The annual revenue was £20,619. 108. 83d., compared with E18. 6 10. 48. 3d. 
Working expenses were £9,972. 8s. 5d. (equal to 1:826d. per unit sold), 
and the gross profit was £10,647. 23. 4d. Interest and sinking fund 
charges were £7,804. 23. 9d. (1:430d. per unit). £2,842. 193. 6d. profit 
(compared with £1,940. 5s. 4d.) was carried to suspense account. 507,769 
units (at 2:844.) were supplied to public lamps and 801,459°2 (at 4:16d.) to 
private consumers. There are 1,625 private consumers, with the equivà- 
lent of 83,356 8.c.p. lamps connected. The maximum demand was 
1,012kw. 

Wisbech.—The L.G. Board have refused to sanction a loan of 
£25,000 for an electric lighting scheme. At the inquiry held in 
September last opposition was made to the proposed outlay by a 
strong minority of the Council, on the ground that such expenditure 
was extravagant. It is in deference to this opposition that the appli- 
cation has been refused, 


‚ Wolverhampton.— The annual report and accounts of the muni- 
cipal electric tramways were presented to and approved by the 
Council on Monday. 

The net profit for the year was £192. It was reported that the Wolver- 
hampton & District Electric Tramways Co., which controlled the Bilston, 
Willenhall and Sedgley lines, had agreed to equip with the Lorain equip- 
ment such of their cars as might be necessary for giving a through tram- 
way service. 


Woodbridge (Suffolk).—-Messrs. Foote & Milne will apply for a 
provisional order. 


Outings.— On Saturday last the annual outing of the employés of 
Messrs. Stegmann & Co., electrical engineers, Clapham Junction, 
London, took place at Brighton. Through the unavoidable absence 
of Mr. Stegmann, the chair at the dinner at the Queen’s Hotel was 
taken by Mr. Stenford, the manager. 


A party of 50 of the employés of the London United Tramways 
had their annual outing at Southend on the 4th inst. Mr. Braid- 
wood, chief inspector, presided at the dinner, and said the staff were 
very proud of the distinction of knighthood recently bestowed on 
their chief (Sir J. Clifton Robinson). 


TRADE NOTES AND NOTICES. 


— . 


TENDERS INVITED. ` 


Stourbridge Guardians invite tenders for wiring the workhouse 
buildings for electric light and for the installation of generating 
plant, also for the installation of gas pipes and fittings. Specitica- 
tions can be seen at 12, Hagley-road, Stourbridge, and tenders must 
reach the clerk (Mr. G. F. James) by noon Aug.1. See also an 
advertisement. 


St. Anne's-on-the- Sca District Council invite tenders for a balancer. 
Specifications, &c., from the engineer, Mr. Jas. H. Clothier. Tenders 
to chairman of Electricity committee, Council offices, St. Anne's-on- 
the-Sea, by noon 28th inst. See an advertisement. 


Ebbw Vale District Council invite tenders for cables, overhead 
lines, street lamps and fittings and meters. Specifications, &c., from 
the consulting engineer (Mr. Reginald P. Wilson), 66, Victoria- 
street, Westminster, London, S.W. ‘Tenders to the clerk of the 
Council, Council offices, Ebbw Vale, by noon Aug. 5. See also an 
advertisement, 


The Executive committee of the Olympia (1905) Exhibition are 
prepared to receive tenders for the loan or hire of a 300 kw. direct- 
coupled steam set to supply continuous current at 220 volts. Steam 
will be provided by the committee. Offers not later than Tuesday 
next 18th inst., to the secretary (Mr. W. Davenport), Ridler-place, 
Holland-street, Blackfriars, London, S.E. See also advertisement. 


Dudley Corporation invite tenders for the supply of oils for their 
electricity works. Specifications, &c., after 17th inst. from the con- 
sulting engineer (Mr. Reginald P. Wilson), 66, Victoria-street, 
Westminster. Tenders to the town clerk (Mr. Hy. C. Brettell) by 
29th inst. See also an advertisement. 

Beckenham District Council invite tenders for water-tube boilers 
and steam alternator. Specifications, &c., from the consulting engi- 
ncer (Mr. Reginald P. Wilson), 66, Viatgria-street, Westminster. An 
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advertisement contains further particulars. Tenders to the clerk of 
the Council (Mr. F. Stevens), Council offices, Beckenham, by 22nd inst. 

The Cleansing committee of Dublin Corporation invite tenders for 
supply of three electric locomotives for haulage of refuse waggons 
on the city tramways ; nearly 1,000 yds. of street tram tracks and 
electricity mains, overhead trolley wires with street posts and con- 
nections, two electric and one steam capstan, &c. Tenders to chair- 
man of Cleansing committee by noon July 25. 

Dublin Corporation also invite tenders for 12 months' supply of 
machinery oils for the electricity works. Tenders to town clerk 
(Mr. H. Campbell) by noon July 21. 

Islington (London) Council Lighting committee invite tenders for 
са) 1,500 kw. steam turbine, alternator, exciter, condensing plant 
and accessories, (b) cooling tower and (c) steam pipes and water- 
circulating pipes. Tenders to the town clerk (Mr. W. F. Dewey), 
Town Hall, Upper-street, London, N., by noon July 12. 

Shoreditch (London) Council invite tenders for extension of 
plant at Whiston-street generating station, including two 1,500-kw. 
steam turbo-generators, condensers, pumps, piping, &c. Tenders to 
the town clerk (Dr. Н. M. Robinson), Town Hall, Old-street, E. C., 
by noon July 18. 

Caerphilly Urban District Council invite tenders for supply, 
delivery, laying and erection of high and low-pressure underground 
cables, kiosks, transformers, switch gear, lamp pillars, «c. Tenders 
to chairman of Council by noon July 24. 

Neath Rural District Council require tenders by 17th inst. for 
electric mains, sub-station equipment, switchboards, feeding and 
switch pillars, &». 

Tenders are wanted by July 27 for supply of 7,500 tons of steam 
coal to Plymouth Corporation electricity department. 

Buth Corporation invite tenders for a storage battery. Tenders 
by 10 a.m. 17th inst. 

Dover Corporation want tenders by 17th inst. for 12 months’ 
supply of Welsh steam coal to the electricity works. 

Birmingham Corporation want tenders by noon 28th inst. for 

erection of a tramway depot. 


TENDERS RECEIVED AND ACCEPTED. 


'The following tenders were received by Aston Manor Corporation 


for the overhead electrical equipment of tramways. Mr. Robt. 
Green is consulting engineer :— 

Brush Co. (A) (accepted) ..... Sra dd a es . . £4506 15 7 
ditto (В) .......... I . . . 4,338 5 4 
Robert W. Blackwell & Co. (B) ...... ec. 4,436 5 3 
i e e. 4,751 4 1 
Johnson & Phillips (B) ; ·i . . 456711 1 
British Insulated & Helsby Cables (B)). .. 4,627 2 6 
ditto J hw 4,902 6 6 
British Electric Equipment Co. (a) 4,651 17 5 


A, vulcanised bitumen cable; В, paper lead-sheathed cable. 


Salford Council have accepted the following tenders for the elec- 
tricity and tramway departments :— 

Electrical Co., electric heating apparatus, &c., £14. 13s. 5d. ; Andrews 
& Co., boiler gauge cones, sight-feed rings, tinned-copper binding, fuse 
wire, tinfoil, rubber gloves, electric bells, cables, rubber, insulating tapes 
and lamps; Johnson & Phillips, fire-resisting rubber-covered cables ; 
R. W. Blackwell & Co. and Malleable Steel Castings Co., mechanical car 
accessories ; S. H. Heywood, trolley heads and wheels; Liverpool Elec- 
trio Cable Co., cables; British Insulated & Helsby Cables, rubber solu- 
tion, pure rubber strip, plumbers’ metal, mica sheets, house fuse boxes 
and compound for cable joints. 


Fulham (London) Council received the following tenders for coal- 
conveying plant: 


Fulham Steel Works (acc.)..£1,985 | Transporter Со. o £1,853 
Ditto сасна 2,910. Ditto 1,732 

Somerville & Co. ........ 2,210 R. Dempster & Sons . 1,834 

Temperley Transporter Co.. 2,165 Heenan & Froude ........ 1,383 
Ditto .. 1,700 Graham, Morton & Co. .... 1,186 

New Conveyor Co, ........ 2,140 Ditto e. 958 

Barry & COO. 2,060 | Wantage Engineering Co. 725 

Ed. Bennis & Co........ ... 1,982 Mather & Plate . 630 
Dittõͤͤ— 1,749 | 


The tender of Strong & Moore has been accepted by Johannesburg 
Corporation for constructing the track of the second section of the 
electric tramway at £18,723. The Corporation have also accepted 
the tender of A. R. Prior for foundations for gas-producer plant at 
Burghersdorp electricity works at £4,610. D. Stewart & Co. have 
the contract for gas-producer plant and gas engine, the engine 
(1,000 H. P.) having been manufactured by Wm. Beardmore & Co. 
The Corporation have also placed contracts for a single horizontal 
engine, a grinding mill, ironwork for entry of destructor at the light- 
ing station with the United Engineering Co.; for additional arc lamps 
with Crompton & Co at £1,202, and for switchboards with the British 
Westinghouse Co. at £4,960. 


In connection with the supply of electricity at the forthcoming 
Electrical Exhibition at Olympia, Hammersmith Borough Council 
have accepted the following tenders for hiring plant and fittings :— 

200 meters, General Electric Co., 78. 6d. each; 200 switch and fuse 
boxes, Berry, Skinner & Co., from 6s. 9d. to 388. each; 9 distribution 


pillars, British Insulated & Helsby Cables, £6. 103. each. As the differ- 
ence in the cost of hire and purchase of cable was comparatively small it 
was decided to purchase the cable required (1,500 yds. of 0:3 low-tension 
cable) from the Western Electric Co. at 7s. 61d. per yard. 

The A.E.G. Electrical Co. of South Africa, have orders from 
Pretoria Corporation for a 5,000 kw. A.E.G.-Belliss steam dynamo, 
switchboard, electrically-driven condensing plant, cooling tower, 
two electric feed pumps, Edwards’ air pump, two circulating pumps 
two motors for fans, and one balancer. 


Partick Town Council have accepted the tenders of Babcock & 
Wilcox for one marine-type water-tube boiler, with superheater, 
sundry pipes, &c.; and also for coal conveyor, overhead bunker, 
&с.; that of Cowans Limited for extensions to main switchboard ; 
and that of the British Insulated & Helsby Cables for feeder cables. 


Hackney Electricity committee has received 18 tenders (from 14 
firms) for artesian well and pump plant, the figures varying from 
£1,217, 1s. 114. to £2,197. 5s. The order was secured by Le Grand 
& Sutcliffe for a high-speed plant at £1,370. 10s. 


Loughborough Council have accepted the tender of the Union 
Electric Co. for four arc lamps at £25, and that of Hardy & Padmore 
for four lamp columns at £11. 1s. each. 


Battersea (London) Council have accepted the tender, at £770, 
of J. Cochrane & Sons for alterations to river work, &c., in connec- 
tion with the condensing plant at the electricity station. 


West Ham Corporation have accepted the following tenders for 
copper rail bonds. R. W. Blackwell & Co., Dick, Kerr & Co., Wm. 
Gritliths & Co. and Forest City Electric Co. 


Cheltenham Council have accepted the tender of Johnson & 
Phillips for are lamp carbons at £1. 10s. 6d. per 1,000. 


Ramsgate Watch committee have accepted the tender of W. F. 
Clark for the installation of electric fire bells at £73. 10s. 


Swindon Council have accepted the tender of Crompton & Co. for 
arc lamps. 


Gillingham Council have placed an order with Babcock & Wilcox 
for pipework, &c., at the electricity works at £1,010. 


Darlington Council have accepted the tender of the Tudor Accu- 
mulator Co. for a storage battery, with maintenance for 10 years. 


BUSINESS NOTICES. 


The partnership hitherto existing between R. G. Tyler and W. E. 
Duncan has been dissolved, owing to the latter having accepted an 
appointment in Canada. Mr. Tyler has taken into partnership Mr. 
E. H. Freeman, A.I.E.E., late of Johannesburg, and the new firm 
will continue to carry on business at 20, New Bridge-street, London, 
E.C., under the title of Tyler & Freeman. 


The offices of Siemens Electrie Appliances (Ltd.) have been 
removed to 12, Queen Anne’s-gate, Westminster, S.W. 


The business carried on by Witty & Wyatt (Ltd.) at 20, West 
Bute-street, Cardiff, has been registered as a separate company under 
the style of Witty & Wyatt (Cardiff) (Ltd.). 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At Guildford Bankruptcy Court last week Alec Gavan Inrig, 
electrical engincer, lately of Calydon, Goldsworth-road, Woking, but 
now of Bruce-grove, Tottenham, came up for public examination. 

Debtor said that, of his total liabilities of £290, about £260 was for 
law costs. His furniture belonged to his wife, and was worth 25s. to 
27s. There were a few things at Woking, value £3 or £4. He was at 
present living on what he could make as a consulting engineer. He had 
no capital when he started in that business at Woking in April, 1902. 

Mr. Britten (Assistant Official Receiver): At that time you had not 
received your discharge in a previous bankruptcy. I think your creditors 
in that failure only got 5d. in the £? What were your liabilities then ? 

Destor: I donot know. I took no interest whatever in the proceedings. 

Mr. BRITTEN said according to debtor’s sworn statement in the previous 
bankruptcy his liabilities were over £1,000. 

Гевток said he did not now admit insolvency, but there was no money 
available to recover debts of over £6,000 due to the estate. He kept no 
books. 

Examination adjourned to Aug. 22. 


The statutory meetings of creditors and shareholders of the Garcin 
Renault Electric Cars & Accumulators (Ltd.) were held on Tuesday. 

Mr. H. M. Winearls, assistant receiver, said the company was registered 
in October, 1904, with a capital of £20,000, and was formed to carry on 
business as dealers in motors. The company obtained possession of three 
electric laudaulettes, two of which had been seized for part payment of 
rates and rent. The other, the registered number of which was A 7,660, had 
disappeared. As it seemed to be practically the only possible asset, he was 
desirous of tracing it. The company's liabilities were returned at £3,284, 
of which £2,779 was unsecured and the assets at £71. The meetings, in 
the absence of à quorum, were adjourned. 


. Claims against Chas. Aubrey Smith, electrician, 29, King-street, 
Regent-street, W., and 6, Granard-road, Wandsworth-common, 
S.W., London, by 26th inst. to Mr. R. J. Ward, 2, Clements-inn, 
London, W.C. 


A meeting will be held on Aug. 14 at 1, Cheapside, Bradford, to 


receive an account of the winding up of the Edmondson Electricity 
Meter Synd. (Ltd.). 
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Sale by Auction.— Messrs. Fuller, Horsey, Sons & Cassell will 
sell by auction in one lot at the Mart, Tokenhouse Yard, London, 
E.C., on July 25, at 1 o’clock, valuable freehold waterside electrical 
engineering works, at present in the occupation of Messrs. Wims- 
hurst, Hollick & Co., Ltd., and situated at Fambridge, Essex, and 
also the whole of the modern plant, machinery, tools and fixtures. 
Particulars and conditions of sale may be obtained, when ready, of 
Messrs. Davidson & Morriss, Solicitors, 40 and 43, Queen Victoria- 
street, E.C., Messrs. Willson & Norman, Solicitors, 9, Regent-street, 
S.W., Messrs. Cattarus & Co., Solicitors, 104, Leadenhall.street, E.C., 
and the Auctioneers, 11, Billiter-square, E.C., London. Further 
information is given in an advertisement. 

Plant for Sale.—The Secretary of State for War is prepared to 
receive tenders for the purchase of surplus boilers, distilling appara- 
tus, dynamos and other plant now lying at Bermuda, Barbados, 
St. Helena and Woolwich, most of which is in first-rate condition, 
some lots being unused. Forms of tender, &c., from the War Office, 
due Mall, London, S.W., where tenders must be delivered by noon 

ept. 1. 


Mr. Thomas Johnson, Prescot-street, Wigan, has for sale a 
250 kw. generating set. See an advertisement. 

Mr. Alfred Harris, 4, Sussex-place, Leadenhall-street, E.C., has 
for sale two 5-H.». electric motors (with switch and starter to each). 
See advertisement. 


Mr. A. Underwood, 3, Queen-street, London, E.C., has for dis- 
posal some electric lighting plant (90.kw. Laurence, Scott-Peache 
coinbined set) and two Economie boilers. See advertisement. 


Premises to be Let or Sold.— Messrs. Geo. W. Dawes & Co., 12, 
Basinghall-street, London, E.C., have some extensive works in the 
Midlands to be let or sold. See an advertisement. 


Representation Wanted.— Mr. A.G. Knight, electrical engineer 
and contractor, notifies in an advertisement his desire to correspond 
with manufacturing firms of electrical machinery and apparatus, 
with a view to representing them at Port Elizabeth, South Africa. 

Messrs. S. Hyslop & Co., electrical contractors, Casilla 2,174, 
Santiago, Chile, wish to represent manufacturing firms in South 
America, See an advertisement. 


Automatic Fire Extinguishing Apparatus.—An advertisement 
elsewhere notifies that agents are wanted in every town to take up a 
new patent improved automatic electrical and mercurial apparatus for 
extinguishing gas at the metcr on outbreaks of fire. The inventors set 
out in the advertisement the advantages of this apparatus, and point 
out that wiring contractors are particulary interested in taking this 
matter up. Further particulars may be obtained of Messrs. Edwards 
& Pavis, Essex Villa, Lyndhurst-road, Peckham, London, S.E. 


Street Lighting Apparatus.—Considerable interest has been 
shown in a constant-current lighting set to be sent out to Melbourne 
for street lighting. During last week the Gilbert Are Lamp Co., of 
Chingford, have had on view at their works one of their special 
moving- coil constant-current transformers and series of arc lamps 
and apparatus, which they have invited various persons who might 
be interested to inspect. 


Electric Fans.— British-made electric fans are the subject of a 
series of leaflets which are obtainable by the trade from the Electric 
& Ordnance Accessories Co., Stellite Works, Birmingham, several 
patterns of these fans being illustrated. 

Oatalogues.—A new catalogue of direct-current electrical measur- 
ing instruments for switchboard and portable use has been prepared 
by Elliott Brothers, Century Works, Lewisham, London, S.E. 
Part I., which is now ready, deals with ammeters and voltmeters 
of indicating and recording patterns and contains descriptions, 
dimensioned sketches and all the usual technical and commercial 
particulars of these instruments of the fixed and portable type, and 
of the round-case, edgewise, illuminated dial and double pattern. 
À number of diagrams and dimensions of shunts is included and an 
assortment of sample scales is given. A few pages nro devoted to 
recording instruments and a number of accessories are also listed. 
An illustrated frontispiece shows in facsimile specimens of different 
finishes for instruments as they can be supplied. This sheet of 
examples of finishes in which the instruments can be supplied enables 
the buyer to suit the finish of other instruments on his switchboards, 
which is а point of some value. The instruments are all of British 
manufacture, every part being made at Century Works.  Inter- 
changeability of parts has been studied throughout their construction, 
so that any part can be replaced with a minimum of trouble, and 
this enables new shunts or new resistances for ammeters or volt- 
meters to be supplied without the trouble and expense of returning 
the instruments to the makers. The instruments are all provided 
with a zero adjustment, so that they can be set at any time in 
position without removing the instrument from the switchboard, in 
case they should get slightly off their zeros. 
The Siemens. Ilgner system ot electric winding engines is described 
in a pamphlet issued by Siemens Bros. & Co. This pamphlet also 
contains particulars of the rheostatic control system for these 
machines. In this system the energy which is stored in the fly- 


wheel is drawn upon for taking up the fluctuations in load of the 
winding engine and equalising the demand upon the power station. 
The illustrations include a number of diagrams showing the general 
arrangement of these engines and examples of erected machines 
for a variety of purposes. It is claimed that the steam consumption 
at the generating station with such a system as that described is 
only from one-third to one-half that of the steam consumption of 
other types of modern winding engines. The pamphlet contains 
an interesting description of the system, and a list of winding plants 
now running or in course of erection. 


The Metallic Seamless Tube Co., Birmingham, have ready a new 
illustrated price list of Metallic " steel conduits and accessories 
and a sheet dealing with a new fuse box which is being placed upon 
the market by the company, and which has been designed to meet 
the requirements of the various supply companies, insurance office 
rules, &c., for 250 and 500 volts. The boxes have a clear break of 
3 in. in the 250 volt and 6 in. in the 500 volt between the terminals. 
The terminals are specially designed so that the screw form can be 
used, either by connecting the cables by pinching screws or solder- 
ing, or both. In the 250 volt box one china bridge and in the 500- 
volt two china bridges, with slot for the fuses, are placed between the 
сеа which prevent arching over and strengthen the porcelain 
channel. 


Imports. —The following are official values of imports of elec- 
trical machinery, material and apparatus into this country during 
June :— 

Electrical machinery, £43,577 (a decrease of £11,056, compared with 
June, 1904); telegraph cable and apparatus, £1,389 (decrease £283) ; 
other electric al goods, £61,520 (increase £5,350). The value of imports 
of the three c'asses for the six months ended June last were respectively 
£250,616 (decrease £18,828), £30,510 (increase £14,025), and £470,804 
(increase £86,706). 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from July 5 to 11, with the ports 
of destination :— 

Africa —Cape Town, £289 ; Delagoa Bay, £151 (including £85 tele. 
graph material) ; Durban, £734 ; East London, £729 (including £571 tele- 
graph material); Port Elizabeth, £13. Argentina Buenos Ayres, £609 
(including £228 telegraph material). Australasia— Adelaide, 510 cwt. 
(copper telegraph wire); Brisbane, £114; Fremantle, £971; Launceston, 
£86; Lyttleton, £58; Melbourne, £298; Nelson, £31; Sydney, £1,092 
(including £680 telegraph material); Wanganui, £20; Welliogton, £395. 
Brazil —Rio Janeiro, £7,077 (including £6,812 telegraph material). 
Canada--Halifax, £5 ; Montreal, £44. Ceylon Colombo, £10. Chili — 
Antofagasta, £72; Valparaiso, £43. Denmark—Copénhagen, #80 
France— Marseilles, £67 (telegraph material). Germany—Hamburg, £75 
(telegraph material) Gibraltar, £26 (telegraph material). Holland— 
Amsterdam, £71 (including £49 telegraph material). Hong Kong, £309. 
India Bombay. £670 ; Calcutta, £913; Karachi, £50.  Merico— Vera 
Cruz, £1,117. Portugal —Lisbon, £18. Russia—Libau, £16 ; St. Peters- 
burg, £1,359 (iocluding £561 telegraph material) St. Helena, £18. 
Stam, £180 ; Bangkok, £270. Straits Settlements—Penang, £122 (telegraph 
material); Singapore, £136. Sweden—Gothenburg, £603 Malmo, £44. 
Uruguay—Monte Video, £88 (telegraph material). Total £18,353, against 
£12,931 in corresponding week last year (July 6 to 12). 


COMPANIES’ MEETINGS AND REPORTS. 


— ͤ — 


Eleotrio Construction Co. (Ltd.) 


The twelfth annual general meeting was held yesterday under the 
presidency of Mr. James W. BARCLAx. 

The SECRETARY (Mr. David Willock) read the notice convening the 
meeting. 

The CHAIRMAN said: Gentlemen, I greatly regret that the acoounts 
we have to submit to you are not of n more satisfactory character. The 
profit is only sufficient to justify payment of the dividend on the preference 
shares, but we carry forward £3,319. 5s. 3d. to the credit of next year's 
profit and loss account. I will explain to you presently the causes of the 
decline in profits during the past year, but in the first place I will deal with 
some items of the accounts. The gross profit on manufacturing and 
contracting is £10,864 less than it was last year. This falling off is not 
due to auy mistakes or slackness on the part of our managers or men, but 
arises solely from a decline in prices, brought about by excessive compe- 
tition combined with a general depression in trade. The dividend: on 
shares in other companies show apparently a decrease, but it must be kept 
in view that we took £50,000 out of these properties and paid off our debt 
to the bank, with the result that our interest charge is reduced by 
the sum of £2,392. The Madras Tramways have not done quite во well 
as we had anticipated in consequence of slackness of business and high 
prices of rice and other necessaries in Madras, due to a bad monsoon. 
We are, however, assured that the falling off is only temporary. But 
there is another reason for confidence in the future of this property. 
We have obtained from the Government of Madras a concession for 
4i miles of additional tramways, and these extensions we are now 
proceeding to build. This increased mileage will reduce the per- 
centage of standing charges on the earnings, and thus leave a larger 
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margin for dividend. I am pleased to inform you that the Elec- 
trical Power Storage Co., in which this company has a large interest, 
continues to do very well, in spite of the general depression. Its position, 
as makers of the best accumulator in the market, is now well esta- 
blished and its previous dividend of 6 per cent. is maintained. Your 
Directors, while satisfied with the investment, aie, however, of opinion 
that part of the funds invested in this accumulator business may be more 
advantageously employed in our own, and probably part of our holding 
in that company will be offered to the shareholders of this company 
within the next few months. The expenditure side of the accounts gives 
evidence of careful attention to economy, for the general expenses havo 
been reduced by £870. You will recognise that a large proportion of the 
standing charges cannot be reduced without impairing efficiency, and we 
believe this limit has been nearly reached. Our hope for reduction in 
cost of production to meet the lower prices now current is in increased 
efficiency of administration and in a larger output of work. I think I have 
now dealt with such of the items as call for a fuller explanation than 
could be set forth in the accounts, and I will now offer a few remarks on 
the present aspect and prospects of our business. When 1 had the pleasure 
of addressing you last year I warned you that, in theconditions of our indus- 
try, there would be a time of stress among the manufacturers of electrical 
plant. The forecast has unfortunately proved correct. Competition has been 
intensified, and prices further reduced. This has not been brought about by 
competition from abroad—our former German and American competitors 
have not been important factors in prices during the last two years. The 
trouble has arisen from the great extension of factories for making electrical 
plant in this country, aggravated by the depression which has prevailed 
in almost every business for the last two years. Two large factories 
have been built by American interests, and three or four home electrical 
engineering establishments have been greatly enlarged. I think it an 
under-estimate when I say that the capacity for producing electrical plant 
has doubled in the last few years, You will therefore see that, until 
orders largely increase or competitors decrease, low prices may be expected 
to prevail. That is the immediate prospect we have to face, and we mean 
to face it by stringent economy and improved efliciency, providing our- 
selves at the same time with such appliances as will tend to economy in 
production. Our accounts show that the Company is in a stronger finan- 
cial position than ever before, and our works are as good and our staff, 
we believe, as competent as any other. To show that this is the case, 
I may mention that we are now installing at Greenwich, for the London 
County Council tramways, four dynamos, as large if not larger, than 
apy yet constructed either in this country or elsewhere, and that we 
are now ready to instal at Park Royal the plant for the Great Western 
Railway Co. to work by electric traction their suburban traffic. You will 
thus see that we have a good hold on the tramway and railway electric 
business, as well as on the manufacture of lighting plant. Speaking 
generally, we get a fair share of what orders are going, and the results of 
our business in the past year are, we understand, not worse than the 
experience of others similarly situated. You will understand how hard 
it is at present to make profits when I tell you that the average price of 
electric plant has fallen 30 per cent. in the last three years without any 
reduction of the average price of materials or of the rates of wages. Our 
report speaks of some signs of improvement. The amount of orders, 
for instance, thus far in the new year compares favourably with the cor- 
responding period of last year. Prices are no better, but perhaps we have 
somewhat reduced the cost of production. On the whole, although I 
cannot point to-any substantial improvement, I am inclined to think we 
have seen the worst. Our managers feel greater confidence in our ability 
to meet competition, and we have contidence both in their business manage- 
ment and in their technical skill. Such being, in our judgment, the 
position of our business, I think we have good ground for confidence in 
the future. The present period of depression, like such periods in the 
past, will pass away. The factories best equipped w th men and plant will 
survive to have the benefit of the good time that will certainly come, and, 
speaking for myself, I have no reason to doubt that this Company will 
be of that number. I now move the adoption of the report and accounts. 

Mr. PHILIP E. BEACHCROFT, in seconding the motion, said that, 
as business men, the shareholders would recognise that the Company were 
suffering in common with other manufacturing concerns ; aud in view of 
the Chairman's statement he felt that the shareholders would not go away 
other than encouraged as to the future of the Company. It would be 
recognised that the financial positionof the Company atleast wasbetter than 
it formerly was. It was no inconsiderable fact that they had been able to 
put aside £90,000 to depreciation account and general reserve fund in the 
last seven years. With regard to the results of the past year's trading, 
he could only assure the shareholdera, as representing many other manu- 
facturing companies, that the Company was in no way singular, and that 
similar companies were suffering and had suffered in the same way. 

Mr. WALTER HANCOCK stated that he had invested in the Company 
believing that it was likely to do well, and he did not suppose that there 
was any shareholder in the Company who was so greatly disappointed as 
he himself was. They had full confidence in the Directors and the 
technical staff; and in the electrical world he knew that it was gene- 
rally considered that the work turned out by ihe Company was the 
be:t that was produced. At no period in the history of the world had 
there been 80 much doing as there was at the present time in electrical 
matters, aud therefore he could not agree with what had been 
stated by the Chairman as to there being depression in such matters. 

Capt. GRANT said he had understood the Chairman to state that the 
net profit for the year was sufficient te pay the dividend on the preference 
shares, but whereas the net profit was only £3,908, it required £4,394 to 
pay the preference dividend. 

The CHAIRMAN, in reply, said that the &mount brought forward was 
profit available for dividend if the shareholders liked to use it for that 
purpose. The Directora paid off the loans last year, as he had 


said, but in the course of their basiness they had had occasion 
to borrow some money eince, but this had also been paid off, the 
loans mentioned in the balance-sheet being merely temporary. 
Mr. Hancock did not agree with him in thinking there was any great 
depression in the electrica] manufacturing industry, but would that 
gentleman explain why prices had come down во much if there was no 
depression? (Mr Hancock: ‘‘Competition.”) Yes that was precisely 
it. There had been a large amount of competition. The supply was 
very much larger than the demand, and it was that which had 
caused a period of depression. They could not put down competition, 
and what they were doing was their best to face it, and all that could be 
expected of them was that they should see that the Company manufactured 
as cheaply as anyone else. 

The resolution was then carried unanimously. 

The retiring directors, Sir James Pender, Bart, and Mr. P. E. Beach- 
croft were then re-elected, and a hearty vote of thanks to the chairman, 
directors, and officers terminated the proceedings. 


Electrical Power Storage Co. (Ltd.) 


The sixteenth ordinary general meeting was held yesterday under the 
presidency of Mr. J. Irving Courtenay. 

The SECRETARY (Mr. Malcolm Leggett) having read the notice con- 
vening the meeting, 

The CHAIRMAN said: Gentlemen, the report and balance-sheet, which 
are already in your hands, need few remarks from me. The net profit for 
the year is £9,129. 178. 8d., which, with a balance of £470. 17s. from last 
year’s account, amounts to £9,600. 14s. 8d., out of which the Directors 
have applied £2,500 on account of depreciation in respect of patents, &c., 
and carried £1,000 to the contingent fund. They recommend payment 
of a similar dividend to last year—viz., 6 per cent. on the ordinary 
share capital. This will leave £711. 1s. 1d. to be carried forward. 
They have also transferred £13,500 from the special reserve account, 
which, with the £2,500 I have already mentioned, has been applied 
in reduction of patents, goodwill, &c. The Directors considered it 
desirable to write off a substantial sum to the patents account. The 
upkeep of the works, owing to the special nature of our business, is 
always a heavy item of expenditure, and amounts to £1,922. 15s. 8d. ; 
in addition to this, a sum of £1,618, 2:. 8d. has been written off 
for depreciation of buildings and plant, &c. During the year 
£1,210. 15s. 8d. has been expended in new plant, tools, &c., of the 
most modern description. You will note that the investments are 
greater by nearly £9,500. The capital remains the same as last year, 
whilst the amount of sundry creditors is rather smaller. The Company 
during the year, in addition to the smaller class of business, obtained a 
full share of the large central-atation contracts throughout the country, 
and has completed central-station batteries for 16 companies or local 
authorities, including the North Metropolitan Electric Power Supply Co. ; 
Metropolitan Borough of Poplar; Acton Urban District Council ; 
Royal Mint; Metropolitan Electric Supply Co. (Ltd.) (Fisher.street) ; 
Metropolitan Electric Supply Co. (Ltd.) (Tower-street) ; Pembroke 
Dockyard; Lloyds; Haslar Hospital; Chelsea Electricity Supply 
Co. (Ltd.) ; Midland Railway (Heysham Harbour); Gibraltar Dockyard, 
and the boroughs of Bridlington, Londonderry, Sunderland and Tyne- 
mouth. I think you will call that a goodly list. It is therefore evident 
that, in spite of the competition which every year increases in severity, 
and the condition of trade, the Electrical Power Storage Co. has not.only 
held its own, but, taking everything into account, has done remarkably 
well. With the gradual expansion of the uses for electricity, the Com- 
pany’s manufactures are constantly being called upon to adapt them- 
selves to fresh conditions of working, and as a few years ago it was 
necessary for us to introduce a one-hour rated cell (by which I mean 
a cell that can discharge all its energy in one hour without injury) 
in order to meet the requirements of electric-power circuits, chiefly 
those of electric tramways, so this year it has been necessary for us to in- 
troduce a heavier type of cell with a Planté formed positive, and capable 
of discharging all its energy in half an hour; ia other words, having a 
half-hour rated capacity in order to meet the requirements of electric rail- 
roads, and although at present there is a tendency among some engineers to 
question the utility of storage batteries on these electric railways, yet we feel 
sure that when the peculiar circumstances of working are more fully deve- 
loped it will be found both useful and economical to раро storage bat- 
teries as part of the working plant for such purposes. hile devoting 
our attention to these larger types of cells, the smaller types have not 
been neglected, and various modifications and improvements which 
we have been able to embody in our automobile cells have secured 
us practically the whole of the market for such types in this country. 
During the year the usual crop of new discoveries in accumulators has 
appeared with its accustomed regularity. Many of these are old friends 
resuscitated which were exploited and buried years ago. Others have a cer- 
tain amount of novelty in them, but very few are entirely novel in character. 
It will interest you to know that practically all those which have been 
placed prominently before the public have been examined and tested 
in our laboratory at Millwall, and, although it is true that in some cases 
certain features have been found which are good, yet, unfortunately, these 
good features have always been more than counterbalanced by bad ones, 
and, of all those tested, we have not come across one which, when 
taking these various points into account, can be called a commercial 
article. Again, as regards the alkaline accumulator, popularly called, 
or rather mis-called, the Edison cell, our experiments in this direc- 
tion tend to confirm my previously-expressed opinion on the subject 
—viz., that it is more expensive to make, and, in addition, more expen- 
sive to maintain, than the lead cell. It is interesting to note that 
our experience is fully borne out by the experience obtained in Germany, 
where they have been working on this type of cell even longer than our- 
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selves, their conclusions being that the cost of the alkaline accumulator 
per kilometre for the tunning of an ordinary automobile is about three 
times that of the lead accumulator, taking into account the first cost and 
upkeep. You will be glad to hear that our works are fully employed and 
have work in hand for several months ahead, but there are certainly signs 
that the business in accumulators is not so brisk as it was 12 months аро, 
in addition to which the cutting of prices, which has now become general, 
renders it possible to make only the smallest profit on each individual 
transaction. We hope, however, that a revival in trade, of which there 
are some indications, will come before very long, and enable us to put 
before you next year an equally good report. I now move the adoption 
of the report and accounts. 

Mr. FREDERICK GREEN seconded the motion, which was carried. 

Mr. Frederick Green was then re-elected a director, and the retiring 
auditors, Messrs. James Meston & Co., were also re-elected. 

A cordial vote of thanks to the directors, management and staff was 
then carried unanimously, and the proceedings terminated. 


Chili Telephone Co. (Ltd.) 


The sixteenth ordinary general meeting was held yesterday, Mr. Grorce 
Кетти presiding. 

The SECRETARY (Mr. Edmund Petley) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said: Gentlemen, I have again the pleasure of sub- 
mitting to the shareholders a favourable report. The improvement shown 
in the Company’s business is very similar to that of the preceding year. 
The revenue in Chili has increased $62,204, while the working expenses 
have proportionally increased $22,731, and work out at about 46 per cent, 
of the revenue. The business is well organised under the able and ener- 
getic manazement of Mr. Johnston, our general superintendent in Chili, 
and the ratio of working varies very little from year to year. The average 
rate of exchange for the year was 16:3d., aud the income from Chili when 
reduced to sterling comes out at £36,227, which, with interest on invest- 
ments, discount and transfer fees, makes a total income for the year of 
£36,870. London expenses remain the same as usual. Debenture interest 
is £1,410 less in consequence of the reduction of the outstanding deben- 
tures, while income tax is £358 more. When these charges are met and 
£2,502 brought forward from last year’s account are added, there remains 
an available balance of £34,517. An interim dividend of 3 per cent. was 
paid in January, and £15,360 have been transferred to the reserve, It is 
now proposed to pay a final dividend of 5 per cent. and to carry forward 
£2,467. I think the result of the year's business may be considered 
satisfactory. The interim and final dividends make a total distribution 

ok 8 per cent. The amount transferred to the reserve increases it to 
£79,000. The outstauding debentures have been reduced from £35,000 
to £22,000, while cash invested in securities outside the business re. 
mains the same as last year. As regards the position in Chili, the 
law regulating electrical services was passed by Congress in August last 
year. Under its provisions the Government has legalised the Company's 
position as regards its property throughout the country. The provision 
for putting the telephone wires underground in the central part of San. 
tiago is still in abeyance. The work cannot be commenced until the new 
drainage system, which is about to be laid down, is completed. The 
delay does not interfere with the Compauy's business, as meanwhile the 
permission for the overhead lines holds good. In all these matters Mr. 
Huncius, our legal representative in Chili, has rendered most important 
services in the interests of the Company. Chili is increasing in prosperity. 
Signor Riesco, the President of the Republic, has recently been visiting 
the various provinces and initiating public works of every description. 
Railway communication is being extended, and industrial enterprise is 
greatly on the increase. ‘The treaty of peace with Bolivia has also had a 
reassuring effect on business generally. The Company’s business con- 
tinues to improve in the large centres of population, and new extensions 
are being made to meet the requirements for telephone communication. 
Altogether the prospects for the current year are good. I now move 
the adoption of the report and accounts. 

Mr. FRANK W. JONES seconded the resolution, which was carried 
unanimously. 

Resolutions approving the dividends, and re.electing the retiring 
director (the Hon. H. T. Allsopp) aud re-appointing the retiring auditor 
were adopted, and the proceedings terminated. 


MARCONIS WIRELESS TELEGRAPH CO. (LTD.) An extraordinary 
general meeting was held on Wednesday to adopt a resolution alt2ring 
the articles of association and increasing the company's capital to 
£500,000, by the creation of 200,000 further shares of £1 each. Mr. 
Cuthbert Hall presided, and formally moved the adoption of the resolu- 
tions. In doing so he observed that certain of the resolutions were 
broug)itforward in order to meet the wishes of the share holders who were 
desirous of seeing the shares of the company quoted in the Stock Exchange 
Official List. The resolution having reference to the increase of capital 
wa3 considered necessary in view of expansion of the business, but any 
new issue of shares that might be deemed desirable would, in the first 
instance, be issued to the shareholders. Major Flood Page seconde 1 tha 
resolution, which was carried unanimously without discussion. 


NATIONAL TELEPHONE CO. (LTD.)—The report of the directors for the 
half-year ended June 30 states that the income accrued in respect of the 
business of the half-year amounts to £1,086,506. 17s. 1d., compared with 
£185,273. 19s. 2d. for the corresponding period of 190t, an increase of 
£101,232. 178. 11d. Working expenses amount to £630,250. 11s. 4d., com- 
pared with £563,069. 18. 10d., an increase of £07,190, 9s. 6d. The net 
result (after deducting Post Office Royalties amounting to £100,637 168. 7d.) 
is а profit balance of £355,618, 93, 2d., compared with £331,471. 13s. Hd. 
for the corresponding period of 1904. an increase of £21,146, 158. 5d. 


Rentals carried forward for unexpired terms of running contracts amount 
to £1,018,882. 03. 4d., compared with £937,296 16s. ld., an increase of 
£81,585. 48. 3d. Out of the available balance of £268,615. 19s. 5d. the 
board will recommend at the forthcoming meeting the payment for the 
half-year of a dividend at the rate of 6 per cent. per annum on the first 
and second preference shares, 5 per cent. per annum on the third pre- 
ference shares, 6 per cent. per annum on the preferred stock, and 5 per 
cent. per annum on the deferred stock, less tax in all cases. It is proposed 
to transfer £110,000 to reserve, and to carry forward £9,699. 63, ld. 
£477,156. 16s. 9d. has been expended on capital account during the halt. 
year in the erection of 22,405 additional exchange and private stations, 
and in the construction of underground works. 


NEW COMPANIES. 


ame 


JOHNSON SECRET WIRELESS TELEGRAPH & TELEPHONE SYND. (LTD.) 
(85,182.)—Reg. July 7, capital £15,000 in £1 shares, to acquire the in- 
terests and patents of the vendors in the Johnson system of secret wire- 
less telegraphy and telephony, together with all subsequent improvements 
thereon by the inventor, to test and develop the said system, to promote 
an exploitation company to be called the ‘‘ Johnson Secret Wireless Tele- 
graph & Telephone Co, (Ltd ), the nominal capital of which is intended to 
be £250,000, to adopt agreements (1) between the Invention Proprietary 
Synd. (Ltd.) and Dr. E. J. Richardson of the first part, A. T. M. Johnson 
of the second part, W. F. C. Michaelis of the third part and this syndi- 
cate of the fourth part, and (2) with M. Hohner, £o acquire, construct and 
deal with land, aerial, marine and submarine telegraphs and telephones, 
«е. The subscribers are: A. T. M. Johnson, inventor and engineer, W. F. C. 
Michaelis, E. J. Richardson, A. G. Hellyar, electrical engineer, T. Barnett, 
A. Angold and H. Blamey. First directors: A. T. M. Johnson and W. F. C. 
Michaelis (joint managing directors) and E. J. Richardson, with power to 
add four others. No dividends will be paid on the capital of this syndi- 
cate, but any sums received will be employed in furthering the tests and 
facilitating the formation of the exploitation company, after which any 
surplus funds will be distributed in the usual manner. "The vendors (the 
Invention Proprietary Synd. (Ltd.) and Dr. E. J. Richardson) have fixed 
the price of the invention at £10,000, payable wholly in shares, plus cer- 
tain expenses. It is proposed that on the formation of the exploitation 
company, this syndicate shall receive not less than £150,000 (payable half 
in cash and half in shares) for the patents and their interest therein, or a 
larger price if the nominal capital of the exploitation company be more 
than £250,090. Reg. office, 40, King-street, Cheapside, London, Е.С. 

MUSSELBURGH & DISTRICT ELECTRIC LIGHT & TRACTION CO. 
(LTD.) (85,169).—Reg. July 6, capital £120,000 in £1 shares (60,000 6 per 
cent. cumulative preference), to carry on the business of railway and 
tramway proprietors, suppliers of electric light and power, electrical 
engineers, &c., to adopt an agreement with the National Electric Con- 
struction Co, (Ltd.), to acquire the undertaking authorised by the Porto- 
bello and Musselburgh Tramways OrJers, 1900 and 1003, as amended by 
& subsequent Order, to take & transfer of the undertaking authorised by 
the Musselburgh Electric Lighting Order, 1904, &c. The subscribers are 
W. B. Cownie, J. T. Jervis, M.Inst.C.E., B. Bernheim, R. Watson. C. R. 
Hewson, E. A. Mitchell, electrical engineer, and F. E. Stanley, electrical 
engineer. First directors: W. H. Fowler, L. B. Schlesinger, J. T. Jervis, 
B. Bernheim and W. B. Cownie, Reg. office, Queen Anne’s chambers, 
Westminster, S.W. 

X ELECTRIC ACCUMULATOR CO. (LTD.) (55,174).—Heg. July 6, capital 
£60,000 in £1 shares, to acquire from E. L. Oppermann the benetit of 
certain inventions relating to the manufacture of plates for secondary 
batteries or accumulators, and to carry on the business of electrical appa- 
ratus manufacturers, contractors, importers, exporters, merchants, elec- 
tricians, engineers, &c. Reg. office, 18, Leadenball.street, London, Е.С. 


CITY NOTES. 


——— 


MEMORANDA (July 13).—Bank rate 24 per cent. (since March 9, 1905). 
Price of silver 27,*,d. per oz. Consols 90,5; 90 f,, for money, 903 —901 
for account; 24 per cent. annuities 80!— 892. Consols Pay Day, Aug. З. 
Stocks and Shares Continuation Day, July 26; Ticket Day, July 27; 
Pay Day, July 28; Mining Share Carry-over Day, July 25. 


BARCELONA TRAMWAYS CO. (LTD.)—The directors have issued а 
further circular dealing with the sale of the company’s undertaking to 
the Socicté Financi¢re de Transports et d'Entreprises Industrielles. The 
purchase price is 4637, 000, of which a deposit of £5,000 has been paid; 
£245,000 is to be paid on completion of the notarial transfers of the con- 
cessions, and the balance (£387,000) after the transfer to the purchasers 
has been completed. The company is to retain possession of the tram- 
way until the final payment has been made, but the profits are to belong 
to the purchasers as from the date of payment of the £245,000, the com- 
pany receiving 5 per cent. interest on the balance. The directors estimate 
that, after redeeming the outstanding debentures and debenture stock, 
providing for all charges and paying all expenses (including special vote 
of £5,000 to directors and compensation to staff), the purchase price plus 
accrued and accruing profits, will be sufticient to repay the preference 
capital at par, with accrucd interest, and to make a distribution of at 
least £14 per ordinary share. 

BRITISH ELECTRIC TRACTION CO. (LTD.)— The directors announce a 
dividend at the rate of 6 per cent. per annum, making 6 per cent. for the 
year ended March 31, the same as the previous year, The gross receipts 
are stated to have increased by £48,000. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIG RECEIPTS. 
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(a) These comparisons aro with the corresponding period last year. 
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E Inc. AGGREGATE, 
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112 | - 1| 10 13189 + 
270 + 57 17 4.768 893 
6860 |- 54 1 6,360 |- 54 
816 ＋ 145| 97 16,902 i+ 1,69 
5,953 | + 183| 96 | 147,000 + 8,878 
2900; - 38 1 2,300 |- 36 
287 oh 23 10,591 
60|-F 18 9 12,680 687 
499 — 75 26 11,751 |- 1,812 
219 - 22 14 3.067 152 
182 "m 1 189 
nir E ) 1| 5406 147 
959| + 50 96 | 32972 + 1,171 
£8 | + 82/488 49,457 |+ 570 
930 | + 157 14 | 12,049 |+ 99! 
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1.166 + 41, 41 18,865 — 611 
147 |. - 5! 96 2,858 126 
218 38 18 8,908 + 89 
660 ＋ 16 27 17,829 ‘+ 16,618 
7,044 + 914 16 9,705 + 4,441 
11,9 66 26 | 969,463 | 9,481 
1648| - 16 1 1,648 |- 
оч + as | 818 294 ＋ 89,107 
915 a 10 i | 40 6,031 ee 
149 a 14 1,756 Ве 
18,87 | + 671 | 14 | 183,963 + 6,860 
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f Minus 8 days’ 


** Fortnight. — * Partly electrical. 


DIREOT UNITED STATES CABLE OO. (LTD.)— The directors recommend 
a final dividend of 3s. per share, together with a bonus of 1s. per share 
(both tax free), payable 31st inst., making, with the three interim divi- 
dends, a total distribution of 3} per cent. for the year ended June 30. 
After placing £6,000 to reserve, the carry forward is about £2,525. The 
transfer books will be cloged from 11th to 25th inst. inelusive. 


EASTERN TELEGRAPH CO. (LTD.) — Subject to final audit, the accounts 
show, after payment of interest on the 4 per cent. mortgage debenture 
stock, dividend on the 34 per cent. preference stock to March 31, 1905, 
and an interim dividend of £1. 5s. per cent. on the ordinary stock to 
Dec. 31 last, a balance available sufficient to pay a final dividend of £1. 5s. 
per cent. and a bonus of 2 per cent., both tax free, and payable 26th inst., 
making a total distribution of 7 per cent. on the ordinary stock for the 
year ended March 31, 1905. The transfer books of the ordinary stock 
will be closed from 19th to 26th inst. inclusive. 


BASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH OO. (LTD.) 
— The interest on the 4 per cent. mortgage debenture stock for the half. 
year ending July 31 will be paid on August 1. The stock register will be 
closed from 27th to 31st inst. inclusive. 


8T. JAMES' AND PALL MALL ELECTRIC LIGHT CO. 5 direc- 
tors have declared an interim dividend on the 7 per cent. preference shares 
and on the ordinary shares at the rate of 10 per cent. per annum, for the 
half-year ended June 30. The share transfer books will be closed from 
18th to 31st inst. inclusive. 


STOCK EXCHANGE NOTICES.— The Stock Exchange committee have 
granted quctations to 57,009 £5 fully-paid ordinary shares (Nos. 1 to 
57,009), 17,991 £5 ordinary shares (Nos. 57,010 to 75,000), 57,009 £5 
fully-paid 5 per cent. preference shares (Nos. 1 to 57,009) aud 17, 991 £5 
5 per cent. preference shares (Nos. 57,010 to 75,000) of the Newcastle- 
upon-Tyne Electric Supply Co. (Ltd.) The committee have been asked 
to appoint a special settling day in 40,795 £1 fully-paid shares of the 
Electro-Peat Coal Co. (I. id.) And to grant quotations to £100,000 first 
mortgage sterling 5 per cent, £100 bonds of the Cordoba Light € Power 
Co., 119,694 £1 fully-paid ordinary shares, 100,000 £1 fully-paid 6 per 
cent. non-cumulative preference shares and £101,684 5 per cent. deben. 
ture stock of the River Plate Electricity Co. (Ltd.) 


VICKERS, SONS & MAXIM (LTD.)—An interim dividend of 1s. per 
share (tax free) has been declared on the ordinary shares for the halt. 
year ended June vie 


COLONIAL AND FOREIGN INVESTMENTS. _ 
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In calculating the yield, allowance has been made for accrued interest but ног 
for redemption, f Ex Dividend. 
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MANY developments have taken place in connection with 
the Administrative County of London & District Electric 
Power Bill since the second reading in the House of Commons 
a fortnight ago. After the first shock to municipal feelings in 
connection with the agreement with the Stepney Borough 
Council had been overcome, two other even more sweeping 
agreements were made known—namely, those with Barking 
and Bexley, by which the whole of the electrical gndertaking of 
the former Council will be acquired should. the Bul pass, and 
in the case of Bexley the present generating station will be 
handed over to the Company and a supply in bulk fur- 
nished to the Urban District Council upon very low terms. 
Still more significant, however, is the agreement entered into 
with the County of London Electric Supply Co. From the in- 
complete details disclosed before the Committee, it appears that 
from the end of three years after the passing of the Act the 
County of London Company will cease to extend its generating 
plant, but will buy from the new Company a supply in “ bulk” 
beyond the then capacity of its plant upon terms to be agreed, or, 
failing agreement, to be settled by arbitration. The arbitrator is 
to have, as a basis for determining the price, the terms of £3 per 


kilowatt of maximum demand, plus 0:38d.perunit—the maximum 
price at which the Stepney Borough Council is to be supplied. 
The Bill has now been before Sir ЈАМЕЗ KiTson’s Committee 
for a week, and so far very little of the promoters’ case has 
been finished off, owing to the length at which Mr. MERZ was 
examined and cross-examined. So far as the engineering 
evidence is concerned, the proceedings have been largely a 
repetition of those before Lord CAMPERDOWN’s Committee, 
but in our report in another column several new tables figure 
and expressions of opinion will be found recorded. The pro- 
posed fifty-years-purchase clause introduces quite a new phase 
in connection with electric power bills, and the explanation 
of it which Mr. MERZ made at the request of the Committee 
will be read with interest and amusement. A still more com- 
plete survey of the Company's reasons for putting forward this 
clause will be given by Mr. FALCONAR, one of the promoters, 
at the conclusion of the other evidence. 

So much sympathy has been expressed with the London 
County Council in the daily newspapers, in view of the defeat 
of its Thames Embankment and bridge tramway proposals, that 
it is quite unnecessary of us to add our quota of condolence. 
The whole scheme of London tramways will be considered 
afresh as a result of the Report of the London Traffic Com- 
mission, and in the meantime the London County Council 
has plenty to occupy itself with in the “electrification " of the 
large network in the North of London. We desire, however, 
to correct the impression that may have been made by the 
remarks of Lord ONsLow and Lord TWEEDMOUTH to the effect 
that there were important lines in the Bill which was thrown 
out, in addition to those over the bridges and along the 
Embankment. The other lines were small and relatively 
unimportant links intended to run in connection with the 
tramways over the bridges and along the Embankment, to 


which exception was taken. 
— — 


ALTHOUGH not commented upon to such an extent as the 
defeat of the tramway scheme, an equally serious rebuff, and 
one more interesting to the electrical industry, has been 
administered to the London County Council by the House of 
Lords. Without waiting to hear evidence in opposition to the 
proposal, a Committee of the House of Lords has thrown out 
the clause in the Council's General Powers Bill, by which it 
was sought to authorise the London Borough Councils to 
execute electric wiring work in competition with the large 
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number of efficient wiring firms established in the Metropolis, 


and contributing to the rates. We cordially congratulate the 
Electrical Contractors’ Association on its successful opposition, 
which, we may add, had it been better organised in the first 
instance, would have been effective in the House of Commons 
stage of the Bill, and would then have saved the Association the 


expense of putting in an appearance in the Upper House as well. 


Two other matters in our Parliamentary Columns are of 
special interest. One is the announcement—not very definite, 
it is true—of the opening of negotiations between the County 
of London Electric Supply Co. and the London, Brighton & 
South Coast Railway for the supply of electrical energy for 
driving a portion of the latter company’s lines in accordance with 
the scheme recently described in our columns. The other is 
the unwelcome statement that the Supply of Electricity В.П 
will not be passed this session in view of its not being uncon. 
troversial. We have frequently urged that a compromise 
should be arrived at between the Companies and Local 
Authorities to facilitate the passing of a measure which will be 
to the advantage of both parties, and of still greater advantage 
to the electrical industry generally. 


Last week we were able to announce the result of the appeal 
in the important case arising out of an explosion on the Man- 
chester mains, and this week we publish a full report of the 
judgment. Since the judgment has been rendered there has 
heen considerable discussion with regard to it among the 
members of the Manchester Electricity Committee, and it will 
not be out of place to consider its bearing upon electricity 
supply undertakings generally. From the evidence given, 
it would appear that, at the time of the accident, it 
had been the custom at Manchester to use no fuses 
on the network and to trust largely to an outward and 
visible sign for the localisation of faults. To quote a 
classical utterance of Mr. WonbiNGHAM's, they considered 
that “the best testing apparatus is 3,000 or 4,000 H.P., the 
best indicator a column of smoke, and the most useful instru- 
ments a pick and shovel.” In burning out a fault in this 
manner, damage was done to the plaintiffs’ premises, and the 
jury found that the Manchester Corporation were liable to pay 
compensation. The appeal against this verdict was dismissed. 

ene 

SIMPLE as the matter would appear, it has been complicated 
hy a legal point raised by the Corporation. It is stated that 
the Corporation appealed because the jury in the lower court 
had found that the Manchester system of mains in itself con- 
stituted legally a “nuisance in the legal interpretation of the 
term. If this is so, the Corporation and its advisers will have 
found some comfort in the remarks made by Lords Justices 
КОМЕК and MarHEW. However, to the ordinary layman as 
well as to the electrical engineer, the distinction between 
"nuisance" and “negligence” is immaterial. What is material 
is that defects in the mains should be discovered in such a 
manner that neither the defects themselves nor the method 
employed for discovering them should involvea risk to private 
property in the neighbourhood. It is possible to design the 
network and to localise defects in such a way that this risk is 
practically non-existent, and, since the proper precautions had 


apparently been neglected at Manchester, the Corporation, who 
are owners of the electricity undertaking, have had to pay com- 
pensation. We have reason to believe that modifications in 
the arrangement of the Manchester network are impending, 
with a view to the prevention of such accidents in the future. 


— — 


THE variety and wide reach of the business operations of the 
British Electric Traction Co. are very clearly brought home to 
a reader of that Company's latest Report. Tramways in Bom- 
bay, tramways at the Antipodes, companies formed to develop 
current-saving devices and to develop motor omnibuses, mutual 
insurance funds to ease the heavy burden of third-party acci- 
dents, and benefit funds for the advantage of the Company's 
staff, catch the eye of the most cursory reader. A concern 
which works 354 miles of tramways and carries over 212 
million passengers per annum would be considered big, even 
in America, but it by no means follows, as it does in the case 
of the B.E.T. Report, that the size and interest of the annual 
statement made to the shareholders will be at all commensurate 
with the size and interest of the undertaking. 

WE note that a new Fund has been added to the two Benefit 
Funds already in existence, and that there is something of 
interest to chronicle in regard to each. The Superannuation 
Fund, which continues steadily to pile up its investments, 1s 
undergoing its first quinquennial valuation, and we trust that 
when it has successfully passed through this ordeal, the 
managers will no longer hide its light under a bushel, but will 
endeavour to secure more outside support. The Friendly 
Society attached to the B.E.T. Co. now has over 2,000 men 
on its register, and seeks to provide pensions for drivers and 
conductors as well as sick pay and medical attendance. The 
latest product of B. E. T. philanthropy is a Provident Fund, 
which takes charge of the men’s savings at 3} per cent. 
and already has deposits amounting, we understand, to close 
upon £1,000. As we have frequently pointed out, the dis- 
tincuishing feature of each and all of these excellent schemes 
is their catholicity ; though organised and started by the 
B.E.T., it is open to any firm to participate in their advan- 
tages. Tramway companies at work in the United Kingdom 
are under many temptations to conduct their undertakings in 
the spirit of “ sufficient for the day," and upon no class of 
society does the result of so working a business fall more 
heavily than on the weekly-wage earners. The Funds, to 
which we have once again drawn attention, tend to show that 
tramway undertakings in this country need not of necessity be 
run regardless of the future welfare of employees. 

ete, 

THE demonstration of regenerative control afforded at Bir- 
mingham last week, is of interest in more than one way. The 
adoption of a series-parallel arrangement is a sensible recog- 
nition of the advantages of the method evolved by experience, 
and somewhat hastily condemned not so long since by the advo- 
cates of regeneration. It was all along evident that there is no 
real antagonism between the principle of series-parallel control 
and the use of shunt motors arranged to give a regenerative 
effect. The greater range of speed and torque available would 
be a high price to pay for the energy saved, and we congratu- 
late Mr. RAWorTH on his combination of the two methods. 
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The temperatures of armature core and windings in the two 
cases show, as might have been expected, that regeneration 
involves higher motor temperatures, and on general principles 
one would expect the hotter motor to have the shorter life. The 
temperatures are moderate in both cases, and suggest that 
the motors are pretty large for the work they have to do. 
The relative temperatures of the field coils were not mentioned 
to us—doubtless by inadvertence. 


THE statement of relative costs over three months’ working 
is interesting as far as it goes, but we would remark that the 
period is not sufficiently long to answer the important ques- 
tions of relative upkeep, expenses of motors, gears, &c. The 
saving in brake blocks may be proved by three months’ trial, 
and it may be fairly claimed that there must be a corre- 
sponding saving in wheel wear; but the debits will hardly 
make much show in that time. No doubt further accounts 
will be forthcoming—not only from Birmingham—which will, 
in the course of time, show whether the shunt-traction motor 
has really such advantages as to justify its adoption either 
generally or in particular cases, and, if so, in what circumstances 
1t should be preferred. 


— — 


GERMANY is the birthplace of electric traction, and although 
America took the lead later on in traction matters, the Germans 
never lost second place. We in England were early enough 
in the field, yet the development of electric tramways was 
much slower here than in the other two countries mentioned, 
owing to the conditions of the Tramway Act of 1870, which 
were not such as to encourage the conversion of horse tram- 
ways to electric traction. Electric tramways could not be 
kept out, however, and, during tbe last few years, full advan- 
tage has been taken of the facilities given to local authorities 
for the erection of tramways, and companies have also been 
successful in obtaining better conditions and also in building 
lines under the Light Railways Act. Thus electric traction 
development is still in full swing in this country, while in 
Germany the rate of expansion is rapidly declining. Thus 
we read in the annual statistical tables of the Elektrotechnische 
Zeitschrift, a summary of which appears elsewhere in this issue, 
that while 510 miles of new route were added to the traction 
system of Germany between October 1, 1899, and October 1, 
1900, the corresponding figures for the next years fell to 143, 
180, 190 and 60 miles respectively. On October 1, 1904, up to 
which date the German tables have been corrected, the total 
length of single track of electric traction of all descriptions 
amounted to 3,525 miles. According to our own traction 
tables (published with our issue of February 3, 1904), which 
refer to the state of conditions in the United Kingdom on 
January lst of this year, the total length of track of electric 
tramways and railways came to, approximately, 3,000 miles. 
We are thus not so far behind Germany in this matter as 
people would have us believe; in fact, when the size of the 
two countries is taken into account, we are far in advance. 
In the United Kingdom there are 0025 miles of electric 
tramway or railway per square mile, in Germany only 0:017. 
Probably also the British electric tramways and railways already 
carry more passengers per annum than the German ones. 


THE British electric traction systems are worked by 168 
companies and local authorities, each company or authority 
thus operating on an average roughly 18} miles of single track. 
In Germany 170 companies or authorities share in the 3,5925 
miles of single track, so that each possesses an average length 
of track of nearly 21 miles. In one thing we are well ahead of 
Germany—namely in the uniformity of our equipment. We 
have no accumulator traction and no combination of various 
systems except in one instance, in which a short length of con- 
duit track is worked in connection with an overhead line. The 
overhead system is recognised here and in Germany as the 
most useful in all ordinary cases, the conduit system remaining 
& valuable auxiliary when overhead construction has to be 
dispensed with for reasons of general policy. 


THE Standurd is more than unfortunate in its articles on 
telegraphic matters. Our contemporary has been induced to 
adopt an attitude towards the submarine cable industry at 
peculiar variance with the loudly-expressed protestations in 
favour of the protection of British trading interests which 
are inseparable from its recent change of proprietors. A few 
weeks ago we had occasion to point out the grave mis-statements 
made in an article on the cost of telegraphing through sub- 
marine cables, but our contemporary has not profited by this 
warning, and has returned to the subject with an absolute dis- 
regard of all the facts which are incompatible with its own 
avowed opinions. In its issue of last Friday, it published a 
letter signed by a certain “H. J. W.,” dealing with the sub- 
jects under consideration by the Pacific Cable Conference, and 
іп its Saturday issue there followed a letter from Mr. Е. E. 
HESSE, General Manager of the Eastern Extension Telegraph 
Co., correcting the statements made by “H. J. W.” In the 
same issue as Mr. Hssz's letter, however, a leading article 
appeared supporting the first contributors one-sided and 
unsubstantiated arguments and totally disregarding tho clear 
and dispassionate statement of facts made by Mr. HESSE 
As we have pointed out in a previous issue, one of the 
immediate results of the opening of the All-British Pacific 
Cable was to assist American trade with our Colonies at the 
expense of British trade, and it is with a policy leading to this 
result that the Standard, with strange inconsistency, chooses 
to identify itself. 

e ñ— —ͤ— 


Memorial Tablet to Sir Humphry Davy. — Last Friday Mr. 
Marconi unveiled a memorial tablet to Sir Humphry Davy, 
Dr. Thomas Beddoes, Thomas Lovell Beddoes, and Maria 


Edgeworth. The tablet has been erected at 3, Rodney-place, 
Clikton, where the four celebrities have lived. 
Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Tarifa—Tangier ......... . Jan. 18, 1904 .. — 
Jamaica — Colon Jan. 10, 1905 — 
Paramaribo— Cayenne. May 25, 1905 — 
Bolama—Bissao .. ........ June 21, 1995 — 
Trinidad Demerara . . . July 3, 1905 July 17, 1905 


Change of Pressure at Marylebone.— An inquiry was held 
on Saturday last by Mr. F. Sims Williams, on behalf of the 
Board of Trade, with respect to dispensing with the consent of 
certain consumers to a change of pressure. The application 
was made under the proviso of Regulation 6 of the Board of 
Trade Electric Lighting Regulations of 1901. Some evidence 
was heard, and the inquiry was adjourned until to-morrow. We 
hope to give a report of the whole of the proceedings next week. 
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The “Faraday Garden.” A new open space, under the con- | 


district in 1791, 


Accident on the Birmingham & Midland s.—An 


t ] Tramways.—- 
unfortunate accident occurred on the Birmingham & Midland | 


і 


parallel to the running rails, А small exciter is keyed on the- 


end of the generator shaft. Nothing is said as to how the train- 
speed is to be regulated. The condensers are to be preferably 
of the air-cooled type, the tubes being arranged on :he top and 
the sides of the locomotive, an air draught being automauaaillr 
established by the motion of the train. That part of the air- 
current which comes in contact with the hottest condenser 
tubes is afterwards led to the firebox, and the draught at 
stand«till is to be produced by a ventilator if thought neces- 
sary. The number of the patent is 10,311 of 184. 


Double Trolleys in Cubs. — The Havana Central Railway Co.. 


Tramways last Sunday, 14 persons being injured. So far as of Havana, Cuba. has placed orders with the General Eieciric 
can be ascertained at present, the front wheels of the car appear | Co., С S. A., for the complete eiectrical equipment oi a network 


to have jumped the points while the rear wheels remained on 
their proper line. The car turned over, but fortunately it 


went over so gently that many of the passengers were able to | 


get clear of it. The precise cause of the accident has not been 
fully cleared up, for it is extraordinary that a car whose 
centre of gravity is only about 51р. from the floor boards 
should turn over. 


Personal —Prof. W. Н. Watkinson, of the Glasgow and 
West of Scotland Technical Colleze, has been appointed to tbe 
Harrison Chair of Engineering in succession to Prof. H. S. 
Hele-Shaw. Prof. Watkinson was at one time assistant to 
Lord Kelvin and the late Pref. Fieeming Jenkin in connection 
with their work on behalf of the Commercial Cable Co. when 
their system of Transatlantic cables was laid. In this capacity 
he helped to superintend the manufacture, testing and laving of 
the cables. Later on he was one of Lord Kelvin's laboratory 
assistants at Glasgow, and has been for some years Professor of 
Steam and Steam Engines at the Glasgow and West of Seat- 
land Technical Colleze. 


The Barton-Rawson Airship.—This airship, which it has 
taken some two years to build, was examined yesterday by 
a number of Press representatives in its shed at the Alexandra 
Palace. It is to ascend free from captivity for the first time 
to-morrow afternoon. The balloon is composed entirely of 
silk, being 150 ft. long and 40 fl. in diameter, and holding 
200, 000 cubic feet of hydrogen gas. On the deck, which runs 
from one end of the balloon to the other and varies from 2 ft. 
to 8ft. in width, there is a 50 H.P. Buchet " motor at either 
end. Electric ignition is employed, and this is the oniy ~ elec- 
trical” feature of the ship. The motors drive by beits four 
7-ft. propellers at about 1,000 revs. per min. The ship із 
steered by means of a rudder. and movable aeroplanes in front 
of the motors cause the airship to rise or fall as desired. A.to 
gether the airship weighs 14. C00 lbs. 


Wireless Telegraph Notes — The Midland Railway is estab 
lishing a system of wireless telegraphic communication between 
its steamers and Heysham Harbour. The first ordinary service 
message was sent on Tuesday from Derby to the Manxman " 
lying in Douglas Harbour, Isle of Man, the message being 
transmitted from Derby to Heysham Harbour by ordinary rail- 
way wire, and from Heysham to Douglas by wireless tele- 
graphy. The installation is on the Lodge Muirhead system. 

It is announced by the Electrical World of New York that 
six sites for wireless telegraph stations between San Francisco 
and Cape Flattery, at the entrance of Puget Sound, are to be 
selected. It has heen decided to recommend a site at Point 
Loma and another at Point Arguelio, near Santa Barbara. 
The stations will be about 200 miles apart, and will be under 
the control of the Navy Department. 


Steam Electric Locomotive.—A patent has been taken out 
by Mr. Hugh Reid, managing director of the North British 
Locomotive Co., Springburn, and Mr. David MacNab Ramsay 
for an improved steam-electric locomotive. In conception it is 
very similar to the familiar Heilmann locomotive, but the com- 
bination adopted includes a steam turbine (instead of a recipro- 
cating engine), and this again renders the employment of a 
condenser possible and the continual circulation of the same 
water, to which, of course, make-up water has to be added 
from time to time. The generator is to be of the polyphase 
ty pe, and is to be directly coupled to the turbine, whose axis is 
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of inter- urban electric railway lines radiating from Havana and 


! covering an extensive territory inland. The system will œn- 


sist of a central power house in Havana and eight outside suo- 
stations. toge:her with line material for about 125 miles of track 
and rolling stock for passenger and freight service over the entire 
system. The power house in Havana will furnish 5.000 kw. of 
19.009-volt 25-cvcle three-phase current, generated by two 
2 000-kw. generators and l. O kw. Curtis steam turbine gene 
raters at 2.200 voits and stepped up through air-biast trans- 


' formers to the line voitage. Tne transmission lines convey the 
energy do the sit-szations, where step-down transformers supp. y 


iow voltage to rotary converters furnishing 600-voit continuous 
current to tro.iey lines and feeders. From Havana one braren 


‘will run gith-ast to Researio, a distance of about 40 mies- 


Sub-stations will be situated at Cuatro Caminos, Lomas de 
Candeia and Providencia. A second iine will ran from Havana 
17 mies south to Betical, with a substation on the line at 
Santiago de las Vegas. А third line running south-west from 
Havana to Mariel wii! have a length of 37 miles and branch 


‚ lines running north and south to El Carmelo, Santiago de las 


Vegas and Tuira de Meiena, amounting to atout 30 miles in 
alition Su>staticns on the line to Мапе] will be piaced at 
Marianao, Hovo Colorado and Tuanajav and at San Antonio 
Melena. The roiling stock for passenger service wil consist 
of 24 30-ton cars, seating 90 passengers and e juipped with 
four motors geared fora maximum speed of 40 miles per hour. 
The frei.nt service will be bandied by 10 40-ton їссошойуев 
equipped with four motors geared for a speed of 17 miles per 
hour when hawing a Захоп train. Tse entire system wio 
Lave duutme overbead trolievs both in Havana and on the inter- 
urban lines. Tne high potential transmission lines wih te 
desizned for a future potential of 30.0060 volts to provide ior 
extensions. The transformers inthe Havana power rouse and 
in the sub-stations are also suitable for use on the increased 
potential. 

The First Electrically-driven Transporter Bridge in America. 
An eiectrically-driven transporter bridge somewhat similar 
to that acros: the Mersey at Widnes, has recently been erected 
at Duiuth, U.S.A. A writer in the Nes «i57 4 xoias, Mr. 
F. C. Perkins, states that the suspended car has a normal 
speed of about 4 miles per hour, but the electrical motors and 
driving equipment are capable of propelling the car at twice 
that speed should it become desirabie. and the passage of the 
canal can be made by the car in slizhtly over 1 minute. There 
are two electric motors, each of 50 H.P. capacity, located under 
the floors of thecar. These electric motors operate two drums, 
each of which is 9 ft. in diameter. and on these drums are 
wound cables lin. in diameter, exten iing to the truss and 
then over idle wheels t ft. in diameter throuzh the inside of the 
lower chords to the tower, where they are fastened, and chus pro- 
duce the motion which causes the car zo travel across the canal. 
A most inzenious arrangement of the track has been provided 
to carry the car and hangers. It is enclosed on three sides 
within the box section of the lower chord. and therefore there 
is no danzer in the winter of its becoming coated with sleet or 
snow. Within the chords there are four rails two in each, 
with 32 Wheels arranged in pairs reiling on the rails and 
carrying the truck, eizht pairs of wheels being employed on 
each lower chord. The friction of all the working machinery 
is reduced to a minimum. as the bearings of these wheels as 
well as those of the drums and idlers are of the roller type- 
It is stated that the cost of operation of this electrically- 
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operated aerial ferry bridge will not exceed $7,500 per annum, 
including the interest on the bonds, which will result in a 
saving of one-third the cost of the steam ferry-boat service 
previously employed. The four principal piers nearest the 
canal rest on grillage, which is secured on the tops of pilings, 
driven 35 ft. below the level of the lake, while in the founda- 
tions of the bridge there are 730 tons of concrete in the eight 
iers which extend below the water level of Lake Superior. 
here is a clear height above the ordinary stage of Lake 
Superior of 135 ft., to permit the passage of the highest masts. 
The total height of the highest part of the bridge above the water 
is 186 ft., and the depth of the truss at the centre is 51 ft., 
while the width centre to centre of the trusses is 34 ft., the 
clear span being 393-75 ft. It is stated that the car will carry a 
loaded double-truck street car, 350 passengers, and two loaded 
waggons with horses, which is equivalent to about 63 tons, 
with perfect safety. The car platform measures 50 ft. long 
and 84ft. wide, and contains two enclosed cabins finely 
finished, 30 ft. long and 7 ft. wide, in addition to the space 
for two waggons and a street car. The bottom of the car is 
elevated above the United States Government piers a height 
of 6ft., and it rests entirely overland when at rest at either 
end of the bridge, so that there is no obstruction or menace 
in any way to navigation. In the construction of this bridge 
1,400,0001b. of steel were required. Before the last 45-ft. 
piece of steel was to be placed in position, it was found that 
the opening was 3 іп. too narrow. The workmen stood guard 
with tape lines at a height of 135 ft., while both halves of this 
massive structure were tilted back to enlarge the opening. 


Power Transmission in British Columbia.—In 1898 the 
Vancouver Power Co. was incorporated for the purpose of 
utilising the power from the Coquitlam Lake for generating 
electricity and for supplying the cities of Vancouver, New 
Westminster and adjoining municipalities with power, light 
and a general electric service. From the Coquitlam Lake 
(482 ft. above sea level) the water is conducted through a 
tunnel, 12,775 ft. long, to Trout Lake, the level of which is 
32 ft. below that of the first-named lake. The construction of 
the tunnel was commenced in 1903 and finished this year. 
Altogether 34,500 cubic yds. had to be excavated, and the 
capacity of the tunnel is 500 cubic ft. per second. ‘Trout 
Lake serves as a reservoir. It has an area of about 500 acres 
and is separated from Coquitlam Lake by a range of moun- 
tains having an altitude of from 3,000 ft. to 4,000 ft. It is 
about 16 miles distant from Vancouver. Coquitlam Lake has 
an area of 2,300 acres. It has a drainage area of about 100 
aq. miles, and the annual precipitation is about 150 in. The 
dam at the outlet of this lake is a rock-filled timber-crib struc- 
ture, raising the water level 10 ft. and diverting the overflow 
through the tunnel. There is also a dam at Trout Lake. 
It is of concrete, 54 ft. high and 40ft. wide at its base, 
its length on the crest being 361 ft. The excavation was 
carried down to the bed-rock and necessitated the removal of 
20,000 cubic yds. of hard-pan and boulders. The concrete 
work amounts to 10,000 cubic yds. and was completed 
within five months, Portland cement being chiefly used 
in its construction. Ten 54in. and two 24 in. pipes, all 
fitted with a special design of gates and screens on the up- 
stream face, penetrate through the dam. At present three 
large pipes and one 24 in. pipe extend from the dam to tho 
power house, 1,800 ft. distant. ‘The upper 800 ft. of each line 
is constructed of wooden stove pipes with diameters of 54 in. 
and the lower 1,000 ft. is of rivetted steel construction, varying 
in diameter from 48in. to 42in. at the lower ends. Ulti- 
mately the power house is to beequipped with four 2,000-H. r. 

generating sets. At present, however, only three sets have 
been installed, the water being supplied under a static head of 
400 ft. Each set consists of a three-phase 60-cycle rotating- 
field Westinghouse alternator, which is coupled at either side 
toa Pelton wheel. The common shaft is hollow and a stream 
of water passes constantly through it to keep the bearings cool. 
In addition, each of the two bearings is provided with ring 
lubrication and a water jacket. The speed of the set is 200 revs. 
per min., the regulation being accomplished by Lombard 
governors operating deflecting needle nozzles. From the alter- 
nators the current is conveyed to air-cooled transformers in a 


separate concrete building, the voltage being stepped-up to 
20,000 volts and transmitted at this pressure to the sub-stations 
at Vancouver, Burnaby, New Westminster and Lulu Island. 
The transmission line consists of a double line of poles. It 
presents a notable feature in the crossing of Burrard Inlet 
near the village of Barnet. The span here is 2,750 ft., the 
current being transmitted through steel cables, the lowest 
point being 150 ft. above sea level. At the south end of the 
span are two steel towers, each 140 ft. high and set on tops;of 
a small knoll, bringing the top of the towers 300 ft. above ea 
level. Provision has been made in the head gates at the dam 
and in other parts of the outworks for an ultimate utilisation 
of 30,000 н.р. 


The “Galbraith” Electric Furnace.—Last Wednesday a 
number of representatives of the technical press and others 
interested in the production of steel by electrical means jour- 
neyed to Loughborough to attend a demonstration of a new 
electric furnace, the joint invention of Messrs. Galbraith and 
Stewart. The experimental furnace had been fitted up ina 
corner of the main erecting shop of the Brush Electrical Engi- 
necring Co. It is entirely of graphite, being built up of several 
units опе on top of the other. Each unit is in shape of a box 
with top and bottom removed, and a number of graphite bars of 
rhombic section protrude through the box from front to back. 
In the furnace shown, there were four bars in a horizontal plane, 
these bars being connected in front and back so as to constitute 
a grid. Altogether, there are about eight such grids in the fur- 
nace, one above the other, and the bars of any one grid are 
staggered with respect to the bars of the grid immediately 
above and below. Alternating current was obtained from a 
100 kw. alternator in the Brush Company’s works, and, after 
being transformed down to about 18 volts, was sent through 
the graphite bars in parallel, entering at the front and leaving 
at the back. Electrical connection with the bars is made by 
means of substantial iron blocks, pressed against the graphite 
grids by a weighted lever. The bars become incandescent, 
their temperature rising to some 1,600^ C. Ironsand, just as 
it came from the huge deposits on the beach of New Plymouth 
(New Zealand), was heated in crucibles with powdered coal 
dust previously to the demonstration, and was then fed con- 
tinnously into the furnace from the top at the rate, we under- 
stood, of a little over 11b. per minute. It is essential that 
the amount of ironsand fed into the furnace be carefully regu- 
lated lest the furnace. becomes choked. The following is an 
analysis of New Zealand ironsand by W. H. S. Shakell :—- 

Peroxido of iron, 07:04 ; protoxide of iron, 30:17 ; manganese peroxide, 

0:22 ; aluminium oxide, 0°16; silica, 0°50; calcium, trace; magnesium, 
trace; titanium, 1:00; undetermined, 0:31. 
This sand has always been considered to be practically free 
from phosphorus. The aim of the inventors is to produce 
steel directly and practically without a flux. In the experi- 
mental plant shown, no provision was made for heating the 
sand before being fed into the furnace nor for retaining the 
molten metal, as it drops from the last bars, in a fluid state. 
These details would be provided in a commercial plant. 
Some ingots of steel were exhibited which had been pro- 
duced by melting the product of the electric furnace in 
erucibles in an ordinary coke foundry furnace. As the pro- 
cess is still in the experimental stage, no actual figures re- 
lating to the amount of electrical energy required to pro- 
duce a given quantity of steel orto the duration of the graphite 
bars and so on are to be had. The patents are to be exploited 
by the Galbraith Iron & Steel Co. Between the demonstra- 
tions of the electric furnace we had time to look round the 
Brush Company's works which appear to be full up with orders. 
Last year 700 tramway cars are said to have left the works 
and, judging from the output to date, the management hopes 
that 1,000 cars will be made and sold this year. Amongst 
the larger generating sets in course of construction, were two 
1,000-kw. 3,000-volt turbo-alternators for Willesden, to run 
at 1,500 revs. per min. ; one 400-kw. Brush-Parsons generator 
for Port Elizabeth, which runs at 2,750 revs. per min., and 
generates at 300 volts, the guaranteed steam consumption 
being 191b. per kilowatt-hour ; and a 500-kw. 500-volt steam 
dynamo for Perth for traction purposes. This set runs at 
300 revs. per min. 
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REPORT OF THE ROYAL COMMISSION ON LONDON 
TRAFFIC. 


Vol. I. of the Report of the Royal Commission on London 
Traffic was published this week. The Commis-ioners. who 
were appointed on February 9, 1903, were as follows :— 


Sir David Miller Barbour, К.С S.I, КСМ G. (Chairman). 

The Rigot Hon Earl Cawdor. Sir John Wolfe Barry, K.C.B, 
The Rizht Hon. Viscount Cc tham. ЕК5 
The Right Hon. Lord Ritbiesdaje. Sir Francis John Stephens Hcp- 
The Bight Hon Sir Joseph Cockze:.d wood, K.C.B., C.M G. 

Lir:sda.e, Bart.. R. C. K. O., M.P. Sir oeorze Christopher Trout Lart- 
Sir John Foxnder Dici n- Poynder. lev. R. C. B., МР. 

Bart. D S. O., M. P. Sir George Stegmann Gibb. 
Sir Boben Threshie Reid,G.C.M.G.. Мг. € harles Stewart Murdoch, С.В. 

K.C.. М.Р. Mr. Felix Schuster. 

А Mr Lynden Macassey, M.A., B. Sc., LL.D., Srl. 


The Commission having been in existence for such a long 
period, it may be well to repeat the terms of reference. The 
Commission were commanded to inquire into the means of 
locomotion aud transport in London, and to report :— 

(a As to the measures which they deem most effe-tual for the improve- 
ment of the same by the development and inter-connection of railways 
and tramways on. or beiow, the surface; by increasing the facilities for 
other forms of mechanical locomot.on; by better provision for the or. 
ganisation and regulation of vehicu.ar and pedestrian trathc, or otherwise. 

„ As to the desirabuity of establishing some authority or tribunal to 
which all schemes of railway or tramway construction of a local character 
should be referred, and the powers which it would be advisable to confer 
upon such a body., 

The Commission hel] 112 meetings, all of which were spe- 
cially reported in our columns, and examined orally 134 wit- 
nesses. There were, in widition, many sub-committee meetings. 
The chairman and four other members of the Commission (Lord 
Ribblesdale, Sir John Dickson-Povnder, Part., D S. O., M.P., 
Sir George С. T. Bartley, K.C.B., M.P., and Sir George S. 
Gibb), together with Mr. Lynden Macassey, the secretary, 
visited, in September, 1903, New York, Boston, Philadelphia 
and Washington. <A report on the results of their inquiry, 
with a portion of the oral evidence taken by them, and of the 
documentary evidence which they obtained, will be included in 
an Appendix to one of the additional volumes to be published. 
These additional volumes, which will shortly be issued, are as 
follows :— 

Vol. II --Minutes of Evidence taken by the Royal Commission on 
London Traffic. with Index and Digest. 

Vol. HT.—Appendices to the Evidence taken by the Royal Commission 
on London Tratuc, with Index. 

Vol. IV. Appendices to the Report of the Royal Commission on London 
Traffic, with Index. 

Vol. V.— Maps and Diagrams furnished to or prepared by the Royal 
Commission on London Traffz, with Index. 

Vol. Vf.—Maps and Diagrams furnished to the Royal Commission on 
London Tra:tc. with Index. 

Vol. VIL—Report w the Koyal Commission on London Traffic by the 
Ad-. hry Board of Engineers, with Index. 

Voi. VIII. Appendix to the Report to the Royal Commission on 
Jim i.n Trafic by the Advisory Board of Engineers, with Index. 


Vol. I., which is the Report of the Commission, is divided into three 
parte under the following headings :—I. Magnitude and Importance of 
the Problem of Locomotion in London; Fundamental Difficulty in the 
Way of Improving the Means of Locomotion, and Brief Account of 
Mea*ures Adopted in the Past for Facilitating Locomotion. II. Improve- 
ment of the Means of Locomotion and Transport Necessary in London 
and Kecornmendations as to Street Improvements, Tramways, Railways, 
Traflie Kegulations and Other Matters. III. Traffic Board and Summary 
of Conclusions, There are also separate reports by the Right. Hon. Sir 
Joseph C. Dimsdale, Bart., K. C. V. O., M.P., and Sir George C. T. Bartley, 
K C.B., M.P., and a note by Sir George Gibb. Separate memoranda have 
also been prepared by Sir John Dickson-Poynder and Sir George C. T. 
Bartley on their visits to the United States and the Continent respec- 
tively, but these will be published as appendices to Vol. IV. Several maps 
and plans are included in Vol. I. 

In some preliminary observations the Commissioners remark : — 

“There is no finality in the question of the best means of locomotion 
and transport for great cities; and, in the case of London, it is necessary, 
т а very special degree, that the problem should be considered, in the 
first instance, on broad and general lines, and that, subsequently, а series 
of % paraste and distinct inquiries should be undertaken in order to deal 
with particular branches of the subject. Continuous attention is required 
iR order to enaure that the practical measures, which these inquiries may 
AR. to be expedient, shall be brought into harmony with each other and 

к оо hib. as to provide the means of meeting new 
"SHE DL A d of fresh scientific discoveries affecting the 
е motion and transport. 
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For these and other reasons, which we shall state at greater length 
hereafter. we have come to the conclusion that the appointment of a per 
manent body to deal with questions of London locomotion is expedient. 
The constitution of the new authority, and the powers which it shoud 
pcssess. could not, however, be satisfactorily determined without a foli 
examination of the nature of the problem, and some inquiry into the 
merits of the suggestions we received. In this view of the question, we 
have not merely taken evidence of a general character, but we have, bs a 
special arrangement, obtained expert and technical advice on cert ir 
matters of primary importance. One of the Members of the Commission. 
Sir John Wolfe Barry, K.C.B., Past-President of the Institution >f 
Civil Engineers, undertook to act on and preside over the Advisory Boar: 
of Engineers whom we consulted, and we were fortunate to obtain the 
services of Sir Benjamin Baker, K.C B., R.C.M.G.. Past-President of the 
Institution of Civil Engineers, and Mr, William Barclay Parsons. 
M.Inst C E., Chief Engineer to the Board of Rapid Transit Railroad Com- 
missioners of the City of New York, who was well acquainted with Londer. 

We think it right to say, at the outset, that we have not attempted к 
pass judgment upon the projects of particular promoters tbat have bees 
or are before l'arliament, or to discuss their relative merits: We do nc: 
understand that we are authorised to do so by the terms of our Commis 
sion, and, in any case, we could not satisfactorily pronounce upon such 
matters. involving as they do, private as well as public interests, withoct 
the same detailed assistance from counsel and witnesses that is given to 
select Committees of Parliament.” 


PART I. Magnitude and Importance of the Prollem of Locomotion is 
London, Fundaviental f , in the Way of Improving the Means os 
Locomotion, and Brot Account of Measures Adopted in the Past тт 
Fai Utating Locomotion, 


The area dealt with by the Commissioners is that of the City of London 
and the Metropolitan Police District. an area of 692:84 square miles, 
within which there are six administrative County Authorities — viz., 
Lor don, Middlesex, Surrey, Kent, Essex and Hertford. 

Chapter I. deals at length with the housing problem and the advantages 
to be anticipated from a large increase in travelling facilities, 

Chapter II. is headed Fundamental Difticulty in the Way of Impro*- 
ing the Means of Locomotion in London," and points out that, the chief 
абет y that stands in the way of improving the means of locomot:on 
in London is the narrowness of the streets, and the fact that they were 
not originally laid out on any general plan. If the streets were of suf- 
cient width, and bad been laid out on a regular plan, the congestion of 
vehicular trattic would practically disappear; the long distance trafic 
could be provided for by shallow underground railways at a cost which 
would not be prohibitive; and a complete system of surface tramways 
could be laid down, which would carry the short-distance and miscella- 
neous passenger trattic of London cheaply and quickly. The present 
unsatisfactory conditiona are largely due to the fact that there did not 
exist in the past any municipal or other authority having jurisdiction 
over the whole area, and possessed of sufticient power and resources te 
enable it to deal satisfactorily with the problem of locomotion, and the 
other questions allied thereto. 

Chapter III. is a brief account of the measures adopted in the past for 
facilitating locomotion in London, covering the efforts at street improve- 
ments from the time of the rejection of Sir Christopher Wren’s and Sir 
Jonn Evelyn's plans for the rebuilding of the City of London after the 
Great Fire down to the Holborn to Strand Improvement of the London 
County Council, Similarly, the development of railways is traced from 
tlie construction of the first steam railway about the middle of the 19th 
century down to the construction of the first tube railway, the proceedinrs 
of the Joint Select Committee on London Underground Railways of 1901. 
and the general questions connected therewith, now familiar to our readers. 

The report continues: 

The general questions connected with the construction of“ tube " rail- 
ways still remain in the stage in which they were left by the report of the 
Joint Select Committee of. 1901, with the exception that it has becorne the 
practice to insert in bills, for the construction of “ tube" railways, a clause 
placing the company under a liability to pay compensation for damage to 
property caused by the working of such railways, although no portion of 
the property of the owner had been acquired for the purpose of the rail- 
way : this provision had reference to the vibration caused by the running 
of trains on the Central London Railway, a difficulty which has since 
been dealt with by an amendment in the method of traction. 

It is obvious tbat the deep.level railways as they exist in London have 
been designed and laid down in accordance with tbe proposals of different 
promoters, without special examination beforehand of the whole problem, 
and without continuous control by a single authority. The Metropolitan 
Board of Works was abolished in 1439. and the London County Council 
was established in the same year, but the latter body was not given any 
authority in connection witi railways proposed to be constructed in the 
Metropolis. The construction of such railways was left to private enter- 
prise, and the promoters obtained their authority to construct by means 
of private bills. The London County Council had no power to control the 
construction of such railways, and an attempt to exercise, in the interests 
of the public. such control as is possible by formal opposition to private 
bills does not give satisfactory results, while it adds to the cost of the 
undertaking, and tends to produce a state of antagonism between the 
companies and the Council, which is greatly to be regretted, and is 
detrimental to the public interests. ; 

It appears from the history of London railways that various Royal 
Commissions and Select Committees have made recommendations of а 
very drastic character. Among other things, they have advised that all 
London railways should be laid out on a uniform and comprehensive 
scheme instead of by isolated projects; that each system of internal rail- 
way communication should be under one management ; that, before the 
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second reading, all London railway bills should be considered and re- 
ported upon by one Select Committee ; that, after the second reading, 
they should be grouped together and referred to the same Select Com- 
mittee; that tube railways should be allowed to acquire wayleaves 
instead of buying land ; that there should be some more practical super- 
vision of all projects for underground London railways; that authority to 
assist or construct underground railways should be given to the London 
County Council and the Corporation of the City of London, so that such 
power might be used to relieve congested areas and to move the people 
out to more thinly populated districts. It is impossible to overlook the 
importance or significance of these recommendations. 

The history of tramways in London is then shortly referred to, special 
attention being drawn to the narrowness of many of the streets and the 
evils that have arisen from the existence of the vetoes of the City Corpora- 
tion and the London Borough Councils. 


PART II.—Inmprovement of the means of Locomotion and Transport neces- 
sary in London (Chap. IV.], and recommendations as to Street Improve- 
ments, Tram-ways, Railways, Traffic Regulations and other matters. 


CHAPTER V.— RECOMMENDATIONS A8 TO STREET IMPROVEMENTS. 


The various proposals made in evidence in regard to street improvements 
were remitted to the Advisory Board of Engineers for critical technical 
examination, and the Commission eet forth the proposals of the Board and 
their own opinion in relation thereto. Although the Advisory Board have 
not formulated any complete plan, they advise, as the groundwork thereof, 
the execution amongst others of certain improvements mentioned in the 
report. The most important is a proposal for the construction of two 
main avenues through London, one 44 miles from east to west to connect 
Bayswater-road with Whitechapel, the other 44 miles north to south to 
connect Holloway with the Elephant and Castle. Each avenue would be 
140 ft. in width, from house to house, with subways for water mains ; with 
four lines of tramway on the surface, and four lines of railway below the 
surface, for express and local stopping trains. The tramways on the 
main avenues are intended to connect with the tramway systems at both 
ends, and afford interchange of traffic with the various systems of tram. 
ways crossed on the route. The four lines of electrical railway in the 
sub- strueture would be connected with the various railway systems. The 
Advisory Board of Engineers attach more importance to the west and 
east main avenue than to the one running north and south, mainly 
because statistics show the volume of traffic to the east and west is 

ater. 

No doubt is entertained that both the main avenues would be of great 
value in relieving street congestion, and in providing much-needed facili- 
ties for central urban tramway and railway locomotion. At the same 
time the Commission dwell 9 85 the very heavy outlay involved, and on 
the fact that each of these schemes is complete in itself, and cannot be 
carried out piecemeal. The east and west avenue, with its subways, rail- 
ways and tramways, is estimated approximately to cost about £15,550,000, 
and the north and south avenue about £8,550,000 net. And supposing 
that a sum of 30 millions sterling would accomplish the work, it would 
probably require £1,100,000 to £1,200,000 a year to cover interest and 
sinking fund of the borrowed money. In return for the outlay, the 
municipality would own 9 route and 36 track miles of tramway, and 9 
route and 86 track miles of underground railway, putting aside the 
immense advantages of two great thoroughfares, The tramways and 
railways would bring in a considerable profit. 

The Commission allude to New York, where an underground railway, 
with similar accommodation for express and local trains, has been con- 
stracted at the expense of the municipality by a company under a con- 
tract for construction and for operation at an annual rent, sufficient to 
defray interest and sinking fund, on the municipal bonds issued for con. 
struction of the work. Another method of meeting the financial dit. 
ficulty is suggested—viz., an extensive purchase of back lands near one 
of the selected routes at present values. Unless, however, the muuici- 
pality can obtain some new sources of revenue, or can come to satisfactory 
terms in advance with railway companies, or can see their way to some 
such land scheme as above suggested, the Commission think it is not 
likely that it will be prepared, for a long time, to undertake works of this 
magnitude, which would, undoubtedly, absorb so much of its resources, 
that little or nothing would be left for the many other improvements that 
are constantly required. They point out, however, that works of less 


magnitude, which may be within available resources, should not be re- 


tarded in the expectation of its early accomplishment. 

The Commission, after consultation with the Advisory Board, recom- 
mend that new streets or widened streets should forthwith be laid out 
according to the following standard of width from house to house, de. 
pending upon their importance and the degree to which they are likely to 
attract traflic: Main avenues, 140 ft.; first-class arterial streets, 100 ft.; 
second-class streets, 80 ft.; third.class streets, 60 ft.; fourth-class streets, 
40 ft. or 50 ft. They also give a list of streets and the peculiar neces- 
sities in each case as examples of the kind of street improvements re- 
quired in London. As examples of methods of dealing with cross traflic 
viaducts over Ludgate-circus and over the Strand at Wellington-street 
are suggested, a sunken road from Berkeley-street under Piccadilly, and 
relief at other large crossing places by raising or sinking one of the exist- 
ing roads, or preferably by enlarging the central space where the different 
lines of traffic converge. 

The Commission recommend: “ That, so far as practicable, a pre- 
ference should be given to such street improvements as are indispensable 
for the development of a complete system of tramwaysthroughout London.“ 


CHAPTER VI.—RECOMMENDATIONS AS TO TRAMWAYS. 


At the end of 1904 there were 203 route miles and 26 chains of tram- 
ways working in Greater London," and 146 miles and 68 chains autho- 


rised, but not yet working. These figures compare very unfavourably with 
those of other towns in England and Scotland. The report continues :— 

Insufficiency of mileage is not the only defect of the tramway service in 
London. Within the County of London nearly the whole of the tram- 
ways are owned, and in great part are worked, by the London County 
Council, whose policy has been consistently directed te the exclusion of 
private promoters from within the County of London; such tramways 
within their jurisdiction as do not already belong to them will be acquired, 
under existing statutory powere, in the course of a few years. 

In the districts of Greater London,” lying outside the Administrative 
County of London, a different policy in general prevails; the tramways 
are largely worked by private companies, This difference of policy would 
not necessarily entail inconvenience if the systems on the outside were 
worked in harmony with those inside, so that cars should run continuously 
across the frontier. Unfortunately that is not the case. The systems, 
where they meet at the frontier, are not always physically connected, and 
in no case is there through running. 

Inside the Administrative County of London itself, there are also very 
serious defects. Three systems of tramways are included in this area: 
the northern and eastern system, wholly north of the Thames; the 
western system, aleo wholly north of the Thames; and the southern 
system, wholly south of the Thames. All these three systems are 
separated from each other by long intervals, without any connection, as 
will be seen by a reference to the tramway plan on p. 542; while great 
districts in the centre of London, including the City, the West-end,” 
and the chief places of public resort, are entirely unprovided with tram- 
way service. 

As a result, all the cars are obliged to discharge their passengers at 
dead-end terminals. At the six principal terminals (Westminster Bridge, 
Shepherd’s Bush, Blackfriara Bridge, Aldgate, Moorgate and Euston-road) 
nearly a quarter of a million of passengers alight from or join the cars every 
day in the streets. Apart from the great inconvenience caused to all or most 
of the passengers, the result is a great congestion, both of tramcars and of 
ordinary vehicular and pedestrian traffic, at these terminal points; and 
the same congestion, though in a less degree, occurs at the other terminals 
in London. The Advisory Board of Engineers estimate that the carrying 
power of a tramway system may be diminished by about one-half by 
reason of the cross shunting necessary at dead-end terminals. In the 
absence of delay from this cause 150 cars or upwards per hour might be 
run on a single track, even in busy thoroughfares ; but at Westminster, 
for example, where a number of cars from different lines converge at the 
Lambeth end of Westminster Bridge, the necessity for cross shunting 
creates so great а delay that all the lines taken together cannot run more 
than 72 cars per hour in one direction, and that only under pressure. 

It will be seen that, from every point of view, tramway accommodation 
is glaringly defective, and it is difficult to appreciate how such a state of 
things can have boen tolerated so long. Whatever view may be held 
upon the expediency of extending tramways in London, it cannot be 
expedient to work those we have upon inefficient methods. 

Advantages and Cost of Street Tramways.—Before determining whether 
new tramways ought to be recommended on a large scale, it is necessary 
to consider what kind of facilities tramways afford ; what is their com- 
parative cost; ard what difficulties stand in the way of their extension 
in a city like London. 

In cities of less size and population, they are found to supply a double 
want. They carry passengers from one part of the city to another, and are 
able also to carry a great passenger traffic between the city and adjoining 
areas, to a distance of 8 or 10 miles. In London it is pro able that their 
usefulness will be more restricted. They will be chiefly used for short 
distances in urban and suburban districts, though no doubt they may 
prove valuable auxiliaries for conveying passengers on longer journeys 
also. It is likely that tramcars will not be able to traverse crowded 
streets faster than 4 or 5 miles an hour on an average. Railways provide 
more rapid transit, but they must charge higher fares because of the 
heavy cost of their construction. They canuot be so multiplied as to 
bring travellers, as a rule, so near to their destination, and they are 
approached generally by a flight of stairs or a lift. Experience has 
shown that the metropolitan railways, even where no tramways com- 
pete, practically do not attract passengers for journeys of less than a mile. 

The horse omnibus will always serve a useful purpose in London, unless 
superseded by the motor omnibus, in distributing passengers where tram- 
ways do not penetrate, but we believe that on all the routes, where 
there is fair competition, the same thing will happen in London as hap- 
pened in Liverpool between the years 1897 and 1903: within a period of 
seven years all the omnibuses disappeared from the streets, and gave place 
to electric tramcars, while the number of passengers carried was nearly 
trebled. On routes suitable for tramways, where there is a large traffic, 
tramways will continue to be the most efficient and the cheapest means 
of street conveyance, and we cannot recommend the postponement of 
tramway extension in London on the ground of any visible prospect of 
the supersession of tramways by motor omnibuses. | 

We now turn to the cost of tramways, a matter of the greatest import- 
ance. The difference in this resp2ct between surface tramways and rail- 
ways of any kind in London is enormous. Railways immediately beneath 
the surface, like the Metropolitan and Metropolitan District Railways, 
are very expensive. If the property had to be purchased at the present 
time in order to construct them, the cost would be absolutely prohibitive. 
Even if they were constructed under existing streets, and nothing were 
paid for land, except for stations, they might, according to the opinion of 
the Advisory Board of Engineers, cost a million a mile in the more difficult 
parts of London, under such streets as the Strand or Fleet-street. The 
Advisory Board of Engineers do not, however, suggest that they would cost 
nearly so much as the average cost per mile in the less difficult parts, and 
we must observe that other estimates furnished to us, as well as the experi- 
ence of similar works actually carried out in American and Continental 
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cities, indicate a much less expenditure, though it must be very heavy. 
„Tube railways again, driven 70 ft. or 80 ft. underground, upon the 
cheapest system of construction, might, in the opinion of the Advisory 
Board of Engineers, cost from £250,000 to £300,000 per mile ; but they 
cou!d not be constructed so cheaply unless the stations were few in num. 
ber, the land obtained for nothing, and exceptional facilities granted for 
the work. On the other hand, the cost of double lines of tramways, in 
London, is stated by the London County Council to be £39,512 for over- 
head wire construction, and £52.602 for conduit construction. These 
figures include nothing for widening the streets, should widening be 
needed to admit of the construction of tramways. That, indeed, is the 
point upon which everything turns. Few would object to an extensive 
tramway system being laid down all over London but for the belief that 
it must involve an extensive sy-tem of street widening. This is the great 
difficulty. The opinion is widely held that the streets of London are too 
narrow for tramways on a great scale. No doubt many streets are too 
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third-class streets, with a width of 60 ft. from house to house, where the 
traffic would not be so heavy, they contemplate the construction of two 
tramway tracks. The London County Council aim at a minimum 
width of 33 ft. between the kerbs. We think that a greater width than 
33 ft. is desirable as a rule for a double line of tramway, but that, for 
short distances or in less frequented thoroughfares, even a less width 
may be accepted. A single line might be laid in still narrower streets, 
either for traffic in both directions, with passing places at intervals, or 
for traffic in one direction only, the cars returning by another single line 
in an adjacent street. Such an arrangement is common abroad, and 
appears to work satisfactorily. Judged by the above standards of width, 
many of the main thoroughfares of London will admit of tramways. Of 
course, the decision must depend partly upon the extent to which the 
street is crowded, as well as upon its width. Certainly some street 
improvement is necessary in places, from any point of view, and we have 
already recommended that preference should be given, as far as possible, 
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moe «» [, C.C. Tramways not yet in operation. 


L.C.C. Tramways, including those leased to North Metropolitan Co. 
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————— Surface Tramways suggested by Advisory Committee. 
ee seme Subway Tramways suggested by Advisory Committee. 


No, on 


No. on 


Plan. ROUTE, | "Plan. ROUTE. Plan ROUTE. 

1. Hammersmith Bridge. | | 10. Westminster Bridge and Victoria Embankment. 18. Moorgate, Liverpool-street, and Norton Folgate. 
2. Hammersmith to ere on 11. Waterloo Bridge to Blackfriars Bridge via Victoria , 19. Aldersgate-street to Post Office. (Subway.) 

8. Knightsbridge to Aldgate. (Subway.) | Embankment. 20. King’s-road, Chelsea, and Buckingham Palace- 
4. Fulham and Brompton-roads. 12. Queen Victoria-xtreet and Southwark Bridge., road. 

5. Grosvenor-place and Hyde Park. (Subway.) 13. New Bridge-street and Farringdon-strect. 2]. Victoria-street, Westminster. 

в. Edgware-road and Maida-vale. 14 Holborn and : harterhouse-street. 22, Marylebone and Euston-roads. 

7. Harrow-road. 15, York-road, Stamfo:d-street, and Southwark-street. 23. Finchley-road. 

з. Cambridge-avenue. | 16. Tower Subway. 24. Suggested East to West Main Avenue. 

9. Uxbridge and Bayswater-roads. ' 17. Tottenham Court-road and Whitehall 25. Suggested North to South Main Avenue. 


narrow. "The real question is whether this disadvantage is so widespread 
as to necessitate the postponement of & great tramway extension until 
costly operations of widening have been carried through. 

In this connection it is important to ascertain what ought to be regarded 
as the standard width for streets to carry tramways. The Advisory Board 
of Engineers do not make any definite recommendation as to the minimum 
width of streets on which tramways might be constructed. On such im- 
portant routes as Bayswater-road, Hammersmith-road, Fulham-road 


к ; g-road, Chelsea, they consider that a width of 48 fl. between 
И 80 ft. from house to house, is necessary, and they think that 
: ft. from house to house should be ultimately provided for 


‘ds, On the other hand, on streets which they describe as 


to improvements which would widen roads intended for tramways, but 
we are persuaded that a great deal can be done in the way of tramway 
extension without any great expense of this kind. . 

Tramways Recommended by Advisory Board of Engineers. In addition 
to the proposal already noticed for two main avenues from west to east 
and from north to south, with tramways on the surface, the Advisory 
Board of Engineers further propose that tramways should be laid on the 
following routes shown in the map, after making the necessary street 
improvements. 

Criticising these proposals in detail, the Commission report that 
although the advantages of some of these proposals are obvious, some of 
them are undoubtedly open to criticism. They involve, in all, about 
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7 miles (excluding the subways under the proposed main avenues) of 
tunnels or subways, chiefly under roads through which tramways are to 
be constructed in continuation of the surface system. The cost of sub- 
ways under streets will not be uniform. It must depend largely upon 
local and physical conditions; but a subway made for a tramway will be 
much the same as one made for a railway. Some put the cost as high as 
a million sterling in specific localities, some as low as £300,000 per mile 
where more favourable conditions exist. At the lowest estimate of 
£300,000 a mile it is obvious that, if subways were required for any con- 
siderable distance, tramways, so far from being remunerative, might 
prove a source of heavy loss. We do not say that subways ought, in no 
case, to be constructed. On the contrary, there are parts of London where 
the value of land is so great, notably in the City of London, that widen- 
ing for tramway purposes is not to be thought of. In such places, the 
only course is to construct subways. But that is not so everywhere, and, 
for the most part, if the choice lies between subways and widening, we 
believe that it will be found nearly as cheap to widen the streets and lay 
tramways on the surface. 

Applying this view to the projects outlined by the Advisory Board of 
Engineers, we do not think that a case is made out in favour of a subway 
being constructed, at the cost of the municipality, from Albert-gate along 
Piccadilly to the City merely as a continuation of the surface tramway to 
Albert.gate: it would be about 4 miles long, and would be very costly. 
A “tube” railway is already under construction along a considerable 
portion of the same route, 

Most of the other subways suggested by the Advisory Board of Engi- 
neers, are within the City of London or immediately adjacent to it, on the 
eastern side. So much of this part of their scheme as contemplates a 
tunnel beneath the Thames, east of the Tower Bridge, to unite existing 
terminals in Leman-street and Tower Bridge-road, however desirable, 
does not seem to us so pressing as to justify, at present, the great expense 
involved, when so many other improvements are urgently needed. 

The City.—As to the proposals within the City of London, some involve 
subways, others are for surface tramways. The position of the City is 
peculiar : in no district of London is the congestion greater or relief more 
urgently needed. The streets in the more crowded parts of the City are 
not wide enough to admit of surface tramways, having regard to the im- 
mense traffic passing over them, and widening s quite impracticable, 
because of the value of land. In these circumstances, relief can be 
afforded only by subways, which must be very costly. It is in these 
respects that the proposed new avenues offer so many advantages, 
inasmuch as they provide for railways in subways as well as for surface 
lines of tramway. Within the boundaries of the City, where the traffic 
is less, there are streets which do admit of tramways. But the City 
Corporation, partly, no doubt, from apprehension that, if once surface 
tramways were admitted, they might be extended to places where, we 
agree, they are impossible, have uniformly opposed the laying of any 
surface tramways within their precincts, though they do not object to sub- 
ways. Our difficulty is that, if they adhere to this view, and no surface 
tramways are allowed in any part of the City, the cost of subways would, 
on so great a scale as to satisfy existing requirements, be prohibitive. 
Either they would not be constructed, and the evil left without remedy, 
or other parts of London would have to suffer. We think that surface 
tramways should be laid down in the City of London where they can be 
shown to be reasonably practicable, and that subways should be made 
where surface tramways are not practicable, 

The proposal to lay a line of tramway upon Blackfriars Bridge and 
thence northward along a raised viaduct to Farringdon-street, and so join 
the North Metropolitan section of the London County Council tramways 
at Theobald's.road is specially called attention to. If those improvements 
are effected, the Commission think a tramway for that route would be 
practicable and would be of much advantage, because it would link together 
the northern and southern tramway systems. Throughout its course, it 
would be a short distanoe within the City boundary, but it would be very 
conveniently situated. 

The subway proposed by the Advisory Board of Engineers starting 
from Victoria Station and running beneath Grosvenor-place and Hyde 
Park, at its eastern edge, to Marble Arch would unite other tramways 
existing and proposed, and form a most important link of communication 
between north and south. The whole length of subway contemplated is 
a little over 14 miles, of which nearly one f mile would run beneath the 
roadway in Hyde Park, where it could be constructed more cheaply than 
under streets or buildings. The Commission think that this route, which 
would relieve the congestion at the crossings at Hyde Park Corner and 
Marble Arch, is so important that it should be taken in hand with as 
little delay as is possible, 

The other tramways proposed by the Advisory Board of Engineers 
are on tbe surface, and most of them are regarded by the Commission as 
important. 


SUMMARY OF THE RECOMMENDATIONS AS TO TRAMWAYS, 


We recommend :—A large extension of tramways in London and the 
suburbs; that immediate attention be given to providing through com. 
munication between the different tramway systems within the Admini- 
strative County of London; across the Thames by the Westminster and 
Blackfriars Bridges; and that provision be made for through running 
inside and outside the Administrative County of London. 

Any great increase of tramways, such as we anticipate, would lead to 
the necessity of organisation for the purpose uf securing the harmonious 
working of the separately-owned systems. We rely on the action of the 
proposed Traftic Board to protect the interests of the public, and think the 
Board should insist, wherever practicable and desirable in the public in- 
terests, on through communication without the passengers being required to 
change cars, such through communication being enforced, if necessary, by 
the grant of running powers, subject, of course, to approval by Parliament. 


We have been told by witnesses that from this point of view the various 
tramway systems within Greater London ought to be worked by one 
and the same authority, and that for this and other reasons it is inex- 
pedient for the London County Council to operate their own tramways. 

So far as the question involves considerations of municipal trading, we 
do not think itis within our province to express an opinion. We think it 
reasonable that some profit should be derived from the tramways for the 
benefit of the municipality, but it does not follow that the best way of 
securing the largest profit will be that the municipality, even if it finds 
the money for construction, should undertake the task of operating. In 
other countries, it is not unusual for municipalities to construct, purchase 
or otherwise acquire the tramways, but in such cases the actual working 
is generally left to operating companies, with provision for proper rates 
and general control. Itis claimed that such methods yield better financial 
results to municipalities, and avoid difficulties which might arise from 
municipal authorities carrying on a business of this kind on a large scale. 

It the tramways are operated by the municipalities concerned, we think 
that they should be worked on sound financial principles, with ample pro- 
vision for depreciation and repayment of oapital or discharge of debt. It 
also appears to us that any profit from tramways received by a munici- 
pality should, preferentially, be applied to necessary tramway develop- 
ments, and to street improvements. 

The matter is one of such importance that, having regard to the con- 
flicting views that have been laid before us, we strongly recommend that 
the whole question of the expediency of the working of large tramway 
systems by municipalities be specially investigated. 

Procedure for Obtaining Authority to Construct Tramways and Question 
of the *' Veto.’—The London County Council, when promoting а tram- 
way scheme, must get the consent of any metropolitan borough council 
which may be concerned as road authority, or, in case of a through route, 
of two-thirds of the road authorities. On the other hand, the London 
County Council can use the same check as the local authority in order to 
defeat any other promotera who scek to construct tramways with their 
area, either under the Tramways Act, 1870, or by method of private bill. 
Within London the local authorities and the road authorities, for the pur- 
poses of the Tramways Act, 1870, and Standing Order 22, are not identical. 
Thus there is a double“ veto," which each can employ against the other, and 
both can employ against third persons. Both the London County Council 
and the Metropolitan Borough Councils have used their veto“ fre. 
quently. The Corporation of the City of London also possesses a veto," 
and has invariably used it against all comers. In the same way, outside 
of the Administrative County of London, the road authorities and the 
local authorities and the frontagers, in certain cases, under the Tramways 
Act, 1870, have a right of veto.“ The evidence laid before us as to 
what has been experienced ia prastice leads to the conclusion that the 
* veto " has been used in many cases without due regard to the interests 
of the general public. 

The strongest opposition to the abolition of the veto comes from 
the Corporation of the City of London and its officere. The London 
County Council would like to see the right оѓ “ veto” abolished, in the 
case of the Metropolitan Borough Councils and the Corporation of the 
City, but wishes to retain its own right of veto against the private 

romoter, and objects to submitting its tramway schemes to a Traffic 
Board, preferring that they should go direct to Parliament. On the other 
hand, independent witnesses, whose experience gives great weight to 
their testimony, are in favour of the abolition of the veto." 

There is no doubt that tramway development has been seriously checked 
by the operation of these “ vetoes,” and, although it is not suggested that 
any unworthy use has been made of them in London, it is clear that the 
* veto " is sometimes exercised without due regard to the importance of 
establishing through tramway communication. 

We have come to the conclusion that the best course is to abolish the 
* veto ” in all cases, but to provide that, in ‘‘ Greater London,” the county 
councils and the Corporation of the City of London shall have a prefer- 
ential right to construct any tramways, within their districts, if they are 
prepared todoso. We consider it unreasonable that one portion of a dis- 
trict should be in a position to put a stop to the construction of a general 
system of tramways required for the public benefit, without even allowing 
ihe case to be presented for the consideration of Parliament. In so far 
as the veto ” fetters the discretion of Parliament, a remedy can be applied 
by modifying Standing Order No. 22. 

It appears to us that, instead of a veto it would be sufficient that 
local and road authorities should have a locus standi to appear before the 
proposed Traffic Board and Parliament, in opposition to any tramway 
scheme within their districts, by whomsoever such tramway scheme 
might be promoted. 

In the same way it may be quite right that the frontagers, who have 
at present a veto under the Tramways Act, 1870, should be entitled 
to oppose the construction of tramways. Therecan, however, be no valid 
ground for allowing them to prevent proposals from being even considered. 
We accordingly recommend that the frontagers veto " be abolished, 
and that those who now possess it should have a locus standi upon any 
tramway scheme affecting their property. 


Снартек VII. —ECOMMENDATIONS AS TO RAILWAYS. 

Tube Railways.—We have come to the conclusion that, when the 
“tube railways already authorised have been completed, with the addi- 
tion of the line we have suggested from Victoria to Marble Arch, the 
most pressing requirements of railway communication within the central 
area, аз distinguished from the suburbs, will have been fairly provided 
for. We think, however, that greater attention should be paid to pro- 
viding interchange stations, wherever lines running north and south 
intersect those running east and west; and that, wherever it is possible. 
this accommodation for the public should be afforded. We think also 
that, in regard to both the suburban and central urban railway systems, 
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there should be better connection to the north-east of London; and better 
connection between the suburban systems on the east and the suburban 
systems on the west, with the object of improving central urban commu- 
nication, and providing passengers with fuller facilities than they now 
possess, by convenient interchange stations, for reaching all principal 
points within the central area served by the central urban railways. 

One way of providing a better communication between east and west 
has been suggested by the Advisory Board of Engineers—namely, the 
construction of a great avenue with four railway tracks underneath it. 
We havealready dealt with this proposal in discussing street improvements. 
Another route giving west and east connection is that from Hammersmith 
to the City via Kensington, Piccadilly and the Strand. Various proposals 
have been made by private promoters for the construction of under- 
ground railways along this line. Mr. Fitzmaurice, engineer to the 
London County Council, laid before us an approximate estimate of the 
cost of a shallow tramway “ subway " from Hammersmith to Bishopsgate, 
and from Bishopsgate along the Kingsland-road to the county boundary. 
We asked the Advisory Board of Engineers to examine the suggestion for 
a subway from Hammersmith to the City, and they refer to the subject in 
their report. 

A marked feature in connection with underground railways of all classes 
has been the difficulty experienced in raising the necessary capital. In the 
first instance, this was no doubt due to the unusual nature of the enterprise, 
but its continuance up to the present time is due to the fact that the rail- 
ways that are at present in operation have not given very satisfactory 
results from a pecuniary point of view. The first tube ” railway, the 
City & South London, was cheaply constructed, but only pays a moderate 
rate of interest on the capital expended. The other tube railways, 
either actually working or under construction, excluding the Waterloo & 
City line, have a much higher capital per mile, and, though the Central 
London Railway is doing well, it must be remembered that it occupies a 
favourable situation. The capital of underground railways, under exist- 
ing conditions, may amount to from £500,000 to £1,000,000 per mile, and 
a very heavy traffic is required to pay a fair rate of interest on a capital 
of this magnitude. But notwithstanding the difficulties imposed by high 
cost of construction, we think—and this applies to railways beyond as 
well as within the central area —that, as in the past, so in the future, 
London should, as far as possible, rely wholly upon private enterprise for 
the construction of new railways. All that in our judgment is necessary 
is to see that no discouragement shall be created for private enterprise by 
the system of procedure under which railway undertakings are authorised, 
or by the imposition of undue burdens on, or exaction of impossible con- 
ditions from, promoters. 

The great uncertainty of the present system of procedure is perhaps a 
greater evil than its cost, and we look to the intluence of the proposed 
Traffic Board as likely to effect an improvement in this respect. Schemes 
would be thoroughly examined before being submitted to Select Com- 
mittees in Parliament by an authority charged with the duty of sub- 
stituting considered and comprehensive general design, for the individual 
scramble of promoters for the best sections of the best routes, which has 
hitherto prevailed. 

While we are hopeful that private enterprise can be relied on to con- 
struct all the new railways that will be really required, we think that great 
care should be taken not to impose on new railway undertakings burdens 
which are not directly related to the works proposed to be constructed in 
connection therewith. The cost of street improvements and works of that 
character ought not, we think, to be charged on railway undertakings, 
although, in some cases, such works might be jointly arranged with advan- 
tage both to the railway company and the municipality. 


Railways in Shallow Subways.—We have given much consideration to 
the question whether future railways in the central area and in the outer 
areas, which are already being covered with buildings, should be 1nade in 
shallow subways or in deep.level ' tubes.” Experience has, however, 
proved that the cost of tube railways, including the cost of the shafts 
and lifts, approximates to the cost of shallow“ railways under similar 
conditions of location. It has been proved before us that the cost of 
working the lifts is a very serious addition to the working expenses of 
each tube line. It has been calculated, in the case of the Central 
London Railway, to add 8 per cent., or over £8,000 each half-year, to the 
total expenses. This is a continuous expense, and, if it be capitalised, it 
would, to that extent, neutralise any relative cheapness in construction. 
These observations as to comparative cost refer to tube“ railways of the 
type hitherto constructed with lifts and frequent stations. 

With respect to non-interference with the traffic of the streets, the 
advantages are distinctly on the side of tube ” railways, though not to 
the extent which is generally believed. If the comparison were made 
between the construction of tubes" and the construction of the original 
Metropolitan Railway by open cutting in Euston-road the case would be 
overwhelming against shallow" railways; but such is not the present 
mode of making an underground shallow " line in large towns. The 
„Inner Circle " completion was constructed through the heart of the City 
without any stoppage of the traffic and involving but a slight incon- 
venience for a few months. The same remarks apply to any necessary 
diversions of sewers and pipes. Tube” railways almost entirely avoid 
the necessity for those diversions, while, in the case of shallow ” rail- 
ways, they are frequently necessary ; but such diversions are only matters 
of ordinary engineering. To diversions, as such, of sewers and pipes there 
is no objection if properly carried out. 

As to avoidance of damage to property, it is clear that the tubular con- 
struction in the London clay has been fairly successful, though such 
damage has not, in all cases, been avoided. 

Under the conditions of electrical working, the balance of advantage, iu 
the matter of ventilation, must be greatly on the side of shallow 
railways. 

While lifts are no doubt the best way of mecting the difticulty of tube 
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railways being made at depths of 80 ft. to 90 ft. below the street, they are 
not only expensive in working cost, but tend to cripple a tube railway, 
in competition with other means of transit for short distances. However 
well the lifts may be worked, they cause delay, and are not popular in 
themselves; they do not even entirely obviate the use of stairs, as they 
do not always reach the level of the platforms or of the streets. It is, of 
course, obvious that the lifts are extensively used; but they are a 
necessity of the situation, and the necessity is, from all points of view, 
objectionable. 

From all the above considerations, it appears to us that, во far as con- 
venience to the public using the railway is concerned, the facilities which 
“ shallow ” railways afford, for all descriptions of traffic, are much greater 
than those which can be given by “tube” railways, and that, wherever 
the shallow” form of construction can be satisfactorily employed in 
London, preference should be given to it. 

In quitting this branch of our subject, we desire to say that, wherever 
it is at all practicable, it is most desirable thxt urban railways, traversing 
London from side to side, should have four linea of way, in order to pro- 
vide а separate service for express and for stopping trains, and thus 
admit, by means of comparatively few interchange stations, of rapid 
transit to the suburbs from all the stations on the local service lines. 
This system has been carried out lately in New York, and has proved 
itself to be а great success, being an admirable way of combining transit 
facilities for urban and suburban traflic. | 

The great capital cost of the underground railways now being made is 
а serious impediment in the way of providing the means of carrying pas- 
sengers cheaply to and from the central districts by a number of separate 
routes, which will distribute the population, and especially the working 
classes, over a wide area. A suggestion has been made by the Advisory 
Board of Hogineers that it may be practicable to construct a cheaper type 
of “tube” railway, specially suited for long-distance traffic, with fewer 
stopping places, and with the track rising to stations at the surface where 
the use of lifts would be unnecessary. 

The Advisory Board of Engineers say that: Lines of this class might 
be comparatively cheaply constructed, beginning at the fringe of the 
Metropolis on the north, and running through the heart of the City, 
dipping under the Thames and continuing to the fringe of the Metropolis 
on the soutb. There are no such through railways from north to south 
as the Metropolitan and Metropolitan District lines from east to west. 
With one station on each outskirt of the City, and a very limited number 
of intermediate ones between those and the terminal stations, it would be 
possible to provide the artisan dwellers in the suburbs, the passengers on 
suburban tramways, and the population generally, with a fast and cheap 
service of trains. If Parliament and the public bodies co-operated in 
assisting such undertakings by giving all facilities for their construction, 
and granting land in public places, suitable for the purpose, for access to 
stations as is done in Paris, it is reasonably probable that such express 
lines with few stations might be made on a strictly cash basis, from north 
to south, or in other directions, at a cost, including equipment, of from 
£250,000 to £300,000 per mile.” 


Operation of Urban Railways and Tramways in Large Systems. It is 
only by extensive amalgamations that the great advantages arising from 
unity of interest and unity of management can be fully realised. We 
believe that amalgamation can be carried out in such a way as to be 
profitable to the shareholders, and advantageous to the public, but we 
think that it should only be sanctioned on terms and conditions which 
fully secure the interests of the public, In this connection our attention 
has been called, on behalf of the London County Council, to the control- 
ling power which has been secured by the Underground Electric Railways 
Co. of London (Ltd.) over the Baker Street & Waterloo Railway, the 
Charing Cross, Euston & Hampstead Railway, the Brompton & Pic- 
eadilly Circus Railway, and the Great Northern & Strand Railway, the 
two latter having been amalgamated into the Great Northern, Piccadilly 
& Brompton Railway. The Underground Electric Railways Co. also 
exercise a powerful influence over the London United Tramways Co. and 
the Metropolitan District Railway Co. 

The London Underground Electric Railways Co. is not a statutory 
company, but the enterprises which it now controls or influences were, or 
are being, constructed under statutory authority, and remain, even when 
under the control of a limited liability company, such as the Underground 
Electric Railways Co., subject to all the conditions imposed on them by 
statute; but it obviously would be of advantage in a matter of £0 
much importance to the general public, that the conditions under 
which amalgamation, of a more or less complete nature, takes 
place, should be examined and approved by some public authority. 
Mr. Charles T. Yerkes Chairman of the Underground Electric Railways 
Co. of London, who has also lately succeeded Mr. R. W. Perks, M.P., as 
Chairman of the Metropolitan District Railway Co., informed us that he 
would be prepared to lay the whole scheme for amalgamation before 
Parliament, and take a decision on the merits. Under these circumstances, 
we do not think it is necessary that we should say anything further on 
this subject in the present report. We are satisfied that the formation of 
the Underground Electric Railways Co. of London has been of material 
assistance in raising the capital tor works which will be of great public 
benefit. 


Cuarrer VIII. REGULATION ок STREET TRAFFIC Ax OTHER MATTERS. 

With regard to the breaking up of streets by electric lighting and other 
companies, it is stated that this evil has necessarily increased in magni- 
tude in recent years, owing to the introduction of telephones and the 
increased supply and use of electricity for various purposes. 

It has been suggested that, in the principal etreets, subways should be 
constructed in which all necessary pipes and wires could be laid. Assum- 
ing that the subways are of suflicient size, this remedy would prove effec. 
tive, but, the report continues, the cost of tac subways із вә great аз to 
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prove, in many cases, prohibitive. Subways can, with advantage, be con- 
structed, as has been done in the past, when new streets are being made, 
and old streets widened, or when other favourable opportunities oecur, but 
the remedy is not one that can be applied generally. 

At present, the rights and obligations of the different companies and 
persons, who have statutory powers to break up the streets, are not the 
same in all cases, and the diversity tends to produce confusion and diffi- 
culty. A bill dealing with the subject was deposited in Parliament by the 
Corporation of the City of London in 1902. The recommendations we 
have to make on this subject are substantially in agreement with the pro- 
visions of that bill, and are as follows :— 

1. The statutory rights and obligations of the companies and persons, 
who have authority to break up the streets, should as far as possible be 
made uniform. 

2. The indiscriminate breaking up of the streets should Le prohibited. 
When any company or person wishes to break up tho streets, notice should 
be given to the street authority, and by the street autbority to all other 
companies &nd persons who have similar powers, calling on them to give 
notice if they wish to break up the streets at the same time. The street 
authority should then settle the time and the order in which the various 
operations may be carried out, and should ioform the respective Com- 
missioners of Police. This rule would not, however, apply in cases of 
emergency. 

3. The companies and persons breaking up the streets should be 
subject to supervision by the street authority, and should be required to 
obey all reascnable orders of that authority issued with a view to pre- 
venting obstruction to traffic. 

4. The street authority should have power to order continuous work, 
or to limit the hours of working in specitied streets. 

5. After conclusion of the operations, no company or person should be 
entitled, as of right, to break up the street again for some period, such as 
nine or twelve months, unless in case of emergency, or with the consent 
of the street authority, which would be given if good cause were shown. 

6. In case of disagreement under 2, 3, 4 or 5, the company or person 
entitled to break up the streets should be allowed to appeal to the pro- 
posed Traftic Board, which should decide the case promptly, after 
making such inquiry as it might consider necessary. If any company or 
person broke up the street on a plea of emergency, which was not well 
founded, they or he should be liable to a penalty under the Summary 
Jurisdiction Acts. 

(7). New service mains should, as far as possible, be laid under the 
foothpath so as to avoid the necessity of breaking up the carriage way when 
making service connections, and, in the case of new streets, and widened 
streets, or of the making of new cellars in old streets, the cellars should 
not be allowed to be constructed in such manner as to impede the laying 
of service mains under the foothpath. 

(8) Service connections should be excluded from the operations of these 
rules, and such connections should be made subject to special regulations. 


PART IIT, 
CHAPTER VII. -THE PROPOSED TRAFFIC BOARD. 


The Creation of an Authority with Limited and Special. Powera.—-At 
first sight it might appear that the general control of measures affecting 
locomotion and transport in London, as well as power to carry them out, 
should be given to some existing local authority, or to a local authority 
to be created for the purpose, but we are satisfied that any such proposal 
is impracticable under present conditions. It would be impossible to 
confer the necessary powers, with jurisdiction over the whole of Greater 
London," which extends into five adjoining counties, on the London 
County Council or any other existing local authority or body, and the 
creation of а new authority, empowered to deal finally with all questions 
of London locomotion, would involve intolerable interference with the 
existing local authorities and give rise to endless friction. Nor would it 
be possible to entrust such powers to a new and elected authority without 
an interference with existing institutions, so violent as to amount almost 
to a municipal revolution, and we are unable to recommend the placing 
of such powers in the hands of any nominated body. That would 
be, in effect, to supersede municipal celf-government, and to confer upon 
an unrepresentative body the right to spend the moncy of the ratepayers ; 
it would not be tolerated even if it were otherwise desirable. 

It seems to follow that the only course remaining is to establish a 
central body, limited in its powers and duties, so as to avoid interference 
with the functions of existing local authorities. It is necessary to detine 
clearly the powers and duties which should belong to such central body 
before determining its constitution. 


The Powers and Duties of the Proposed Trafic Bourd,--The authority 
which we recommend to be established should be a Traflic Board. It should 
make a yearly report to Parliament on locomotion, transport and trailic in 
Greater London,” dealing with the whole subject, including such matters 
as the control of traffic, the regulation of the statutory powers of breaking 
up the streets for various purposes, the removal of any specinl obstructions 
to traffic, the provision of new lines of railway or tramway, and calling atten- 
tion to any errors or oversights in the maintenance of streets and roads on 
the part of street or local authorities. It would also deal with the ques- 
tion of street improvements, including street widenings and the construc- 
tion of new streets, as well as the provision of alternative routes and of 
facilities for dealing with cross traffic. 

The most important function of the board would be the preliminary 
examination, before consideration by Parliament, of bills seeking statu- 
tory powers for the construction and extension of works affecting the 
means of locomotion and transport in Greater London." 

It appears to us to be desirable that all bills dealing with schemes 
requiring statutory authority for the provision of means of conveyance 
or for street construction or improvement, whether promoted by public 
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bodies or private persons, should come in the first instance before the 
board, which would examine the scheme, and hold such inquiry and take 
such evidence as it might think necessary, and make a repurt on each 
bill to and for the information of Parliament. There has been a difference 
of opinion among the witnesses who have appeared before us as to whether 


| the board should make as full and complete an inquiry into each bill as 


is made by a Select Committee of Parliament, or whether it should con- 
tent itself with a more general and less formal inquiry. We think that the 
best course would be to leave it to the discretion of the board to make 
such inquiry as it might. think necessary in each case, and, 
generally speaking, we would leave the board to regulate its own 
procedure, subject always to such conditions and requirements as Parlia- 
ment might impose, or Parliamentary procedure might render necessary. 

Tue board would sit continuously, and bills that required serious эш: 
ment could remain before the board until the necessary antecedent formal- 
ities were completed. The board would use its discretion as to suggesting 
amendments and alterations in bills, or consolidation of separate schemes 
for the purpose of improving the facilities to be afforded, or in order to 
bring particular proposals before it into harmony with any general scheme 
which might be approved for the provision of facilities for locomotion and 
transport in London, It would be at the option of the promoters of the 
bill to accept or reject such suggestions. The board could also with 
advantage settle, subject to the approval of Parliament, all clauses for 
the protection of public or private interests. On completion of their 
inquiry, the board would pass on the bill, with all amendments accepted 
by the promoters, to Parliament, accompanied by a full report and an 
expression of its opinion on all points which it considered desirable to 
notice. The mombers of the board, or any of them, or a representative 
of the board, might be required to attend before Select Committees of 
Parliament to explain the grounds of their report or recommendations, 
and to give advice on any subjects referred to them. The board would 
also deal with or report upon any questions which might be referred to 
them by a Select Committee of Parliament. 

If bills of the nature we have indicated are examined and reported 
upon by the board, it would probably be sufficient, in all ordinary cases, 
if they went before one Joint Select Committee of the two Houses of Par- 
liament, though we think some arrangement would be desirable under 
which, if thought necessary, any particular bill could be considered 
separately by two committees, as is generally the case at present. We 
also suggest that, in view of the advantage of preserving a greater con- 
tinuity ot policy, aad of facilitating and shortening the process of inquiry, 
Parliament may think it desirable that the Select Committees dealing 
with bills, affecting questions of traffic and locomotion in London, should, 
аз far as practicable, be composed of the same members, 

When the underground railways already sanctioned and under con- 
struction have beeu opened for traffic, it will be easier to decide what 
further railways or connections between existing railways are required, 
and along what lines they should be made. If required to do so by Your 
Majesty's Government, or by a local authority with the approval of Your 
Majesty's Government, the board should prepare schemes for works for, 
or in connection with, the provision of means of locomotion or transport. 
It might also be required at any time to report specially, aud advise, on 
any question affecting London traflic or locomotion that might be referred 
to it by Your Majesty's Government. If a local anthority or other public 
body wished the board to make a report on any questions affecting loco- 
motion or traftic within the area under its control, it would be necessary 
for it to obtain the previous approval of Your Majesty's Government. 
We recommend that the previous approval of Your Majesty's Government 
should be required in such cases, in order to obviate any risk of the board 
being compelled by the action of a local authority to commit itself before- 
hand to expressing an opinion on a question which might afterwards come 
before it in, what may be termed, its judicial eapacity. If the report or 
opinion asked for neccssitated the institution of an inquiry, which involved 
additional expenditure, the authority requiring the report or opinion 
should pay such additional cost unless tbe board were of opinion that the 
inquiry was necessary in the general interests of London. 

The following are examples of other important questions on which the 
board might be specially required to report, and on some of which we 
think it should report :-— 

1. The improvement of the main roads leading out of London. 

2. The building laws as affecting districts not yet built over within 
the area of ** Greater London." 

3. The revision and amendment of the laws regulating the breaking 
up of the streets ; and 

4. The consolidation and amendment of the laws affecting traffic. 

In cases of a difference of opinion between local authorities regarding 
their respective contributions to a public improvement or the division of 
any charge between them, the board might, on the application of either 
party, inquire into and determine the matter, and its award should be 
treated as final and binding, if all parties had agreed beforehand to refer 
the matter to it. In the same way, the board might hear and determine 
all disputes relating to through ruuning, or the interchange of traffic on 
or between railways and tramways, or as to bye-laws, whether between 
local authorities or private companies. In addition to arbitral power, it 
might be advisable to confer upon the board the duty of determining such 
matters as Parliament should think fit to assign to it, especially with 
reference to disputes arising in connection with the construction and 
working of tramways and railways, after they have been authorised by 
Act of Parliament. 

The Select Committee of the House of Lords on Metropolitan Railway 
Communication in 1863 recommended that every system of railway com- 
munication for the Metropolis should be under one management. We 
attach great importance to this recommendation, and are of opinion that 
it is equally applicable to the case of tramways. Railways and tramways 
dealing with urban and suburban traftic should be operated in large 
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systems, under suitable regulations to protect the interests of the public. 
Competition, in such cases, is seldom effective, and may be wasteful, 
while the existence of a number of railways and tramways under separate 
management, both adds to the working expenses, and reduces the facilities 
for through communication. We are of opinion that the board would 
perform a useful service by facilitating and suggestiog amalgamation, or 
joint working, under suitable conditions ; and its position as preliminary 
Exawiner of Bills would afford it special facilities for so doing. 

The services of the Board would be valuable in connection with the 
abolition of the “veto” in the case of tramways, because the exist- 
ence of such a body would, at any rate, lessen the objection to such 
a measure on the part of the authorities now possessing the “ veto," and 
would provide a specially qualified, and, we hope, an inexpensive tribunal 
to consider, in the first instance, the expediency of constructing a tram- 
way through a particular district, or along a particular street, as well as 
the question of the division of the cost of any necessary widening of the 
streets, in connection therewith, between the London County Council or 
other tramway undertaker, and the street authority. Those who now 
possess the ‘‘ veto" would of course be entitled to appear before the board. 


The Constitution of the Traffic Board.—It will be seen that the functions 
of such a board as we recommend are of an advisory and semi-judicial 
character, and do not, as outlined for the present, involve the exercise of 
executive or legislative authority: still less do they involve the power of 
raising money by taxation in any form. What ijs required for such 
purposes, as we contemplate, is & small number of specially-qualified 
persons, selected solely on the ground of their competence, and hold- 
ing office for a considerable period, subject always to good behaviour. 
We are of opinion that the board should: consist of a chairman and 
not more than four nor less than two other members; and we prefer 
that there should be not more than three members in all, if it is found 
that they can ratisfactorily discharge the duties assigned to them. No 
member of the board should engage in any business, or have any 
interests, which might conflict, or appear to contlict, with the proper 
discharge of his oflicial duties ; nor should he be a member of any local 
authority in London or have any occupation which would limit the time 
which he could devote to the work of the board. As efliciency is indis- 
pensable, the members of the board should be specially selected by your 
Majesty's Government, and be paid such salaries as are sutlicient to secure 
thoroughly competent men. It has been suggested that one member 
should be a lawyer by profession, and another an engineer, but the board 
could take legal and expert advice when necessary; and we prefer that 
the choice of Your Majesty’s Government should be unfcttered by statu- 
tory restrictions. What appears to us to be really essential is that the 
members of the board should be capable men of business, energetic, 
impartial and able to devote, if necessary, their whole time to the work 
of the board. 

It is very desirable that the board should be in touch, and work in 
harmony, with the chief municipal authorities of London, and, on that 
account, we should be glad if it had been practicable for one member of 
the Board to be nominated by the London County Council and one by 
the Corporation of the City of London, but this course seems to us inex- 
pedient in view of all the circumstances of the case. It is impossible 
that all the county and other local authorities of Greater London“ 
should be represented on the board, and the objection has been raised 
that the authorities who were represented would be thereby given undue 
intluence, to the prejudice of the other authorities whose interests might 
be conflicting. We are, therefore, driven to the conclusion that it will be 
best for all the members of the board, including the chairman, to be 
appoiuted by Your Majesty's Government ; and we recommend that this 
course be followed. The first members of the Board should be named in 
the act providing for its constitution and prescribing its functions. 

The board should keep in touch with all the local and other authorities 
in“ Greater London," and maintain a friendly attitude towards them and 
towards all companies and persons that work railways, tramways or other 
means, for facilitating locomotion and transport, in and around London, 
using its influence in the direction of concil'ation; encouraging and 
assisting all attempts at co-operative action ; and being ready to act as 
arlitrator in cases of disagreement between the public authorities, com- 
panies and other persons above referred to. It should be given such a 
staff as experience may show to be necessary for the proper discharge of 
its duties. 

The Cost of the Trajlic Board.—The cost of the board, with that of its 
establishment, must be considerable, but fees could be charged in con- 
nection with its duties, though we do not recommend that this should be 
done to such an extent as to increase the existing burdens on promoters. 
The cost of the board, in excess of the fees levied in connection with it, 
should be levied ratably from the local areas within its jurisdiction. 


SUMMARY OF CONCLUSIONS. 


It is imperatively necessary, in the interests of public health and publie 
convenience, and for the prompt transaction of business, ns well as to 
render decent housing possible, that the means of locomotion and transport 
ia London and its adjacent districts, should be improved: they are 
serivusly defective, and the demands and needs of the public are annually 
increasing. 

The main obstacle to such improvement is the narrowness of the streets, 
which were not laid out in accordance with any general plan. ‘The arterial 
roads leading out of London largely suffer from the same defects. A 
comprehensive plan for the improvement of streets and main roads should 
be prepared and carried out continuously, as financial considerations will 
allow. We have suggested some improvements: many more might be 
suggested, but the difliculty is one of money, and progress must be gradual. 

Increased modern means of locomotion and transport are much needed, 
both to facilitate movement within the central area, and to facilitate 
access to and from and within the suburbs for those who work in London 
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and live outside. Electric tramways and railways are necesrary for both 
these purposes ; tramways mostly for the former and railways mostly for 
the latter, with intercommunication between the two. 

The tramways system of London is disconnected and insufficient: it 
should be largely extended, and the portions of the tramway system that 
are now isolated should be linked together, through communication being 
provided from east to west and from north to south. 

We believe that mach could be done in tramway development without 
baving recourse, at any rate in the first instance, to great and costly street 
improvements, but, as such improvements are unavoidable, in any case, 
the preference should be given to those which will facilitate the extension 
of the tramway system. 

The absolute veto over the construction of tramways passed by 
local and street authorities should be abolished throughout the area of 
" Greater London,” but with a preferential right to county councils, and 
the Corporation of the City of London, to construct tramways within 
their districts, if they are prepared to do so. 

Tramways should run through from side to side of London, so far as 
possible, and termini, in the streets and central districts, should be 
avoided. 

In regard to railways, their further development must be governed by 
the features of the existing and authorised systems, which should be 
extended and improved: we have suggested various extensions and im- 
provements. 

It is important that all possible facilities should be afforded to suburban 
passengers, arriving at the terminal stations, to reach their destinations 
throughout the central area by railway, either by means of through trains, 
or by interchange within the stations to which the suburban trains may 
run. 

In the more crowded parts of Londou, where property is expensive, 
railways must be placed underground. Railways in shallow subways are 
preferable to tube railways, where the cost is not prohibitive, or where 
other considerations do not render them impracticable. We desire to 
draw special attention to the importance that urban railways, traversing 
London from side to side, on routes where there is a heavy traffic, should 
have four lines of way, in order to provide a separate service for fast and 
for stopping trains, and thus admit, by means of a few interchange 
stations, of rapid transit to the suburbs from all the stations on the local 
service lines. 

Owing to the high capital cost of ** tube” railways, constructed under 
present conditions, there is а difficulty in providing a sufficient number of 
such railways to distribute population over the outlying districts, but we 
are advised that it is possible to construct a cheaper type of deep.level 
railway adapted for suburban traffic, with fewer and less expensive 
stations, and rising to the surface when theopen country is reached : such 
railways would help to solve the housing problem" by carrying the 
population to districts not yet built over. 

If private enterprise will not construct the necessary railways, the local 
authorities might be authorised to give assistance in view of the fact that 
re-housing within the central area involves a heavy loss to the rates, and 
that it may be cheaper, and will be better in other respects, to help in 
making healthier residences in the suburbs accessible. Assistance might 
be afforded, either by remission of rates, or by direct contribution, accord- 
ing to the precedent of the Light Railways Act, 1896, and the recommen- 
dations of the Joint Committee of 1901 on London Underground Railways. 

In cases where railways exist, but additional train services are required 
to open up new districts for building, and railway companies decline, and 
cannot, under the existing law be compelled, to put on additional trains, 
local authorities might be empowered, if the necessity is urgent, to 
guarantee, for a limited period, such net receipts per train-mile for the 
proposed trains as may be reasonable. 

In cases where a new railway is proposed to be made, which would 
have the effect of opening out a distriet for building purposes, we think 
that a railway company might be authorised to purchase, under proper 
safeguards, land, likely to be increased in value by the construction of 
the railway, by means of voluntary agreement with the owner of such land. 

A "Traffic Board should be appointed with jurisdiction over Greater 
London," constituted as explained in Part III. of this report, and autho- 
rised and required to discharge the duties therein set forth. 


In a separate report, the Rt. Hon. Joseph C. Dimsdale, Bart., K.C.V.O., 
M.P., states his reasons for dissenting from many of the recommenda- 
tions of the Commission, and deals largely with the unique position of 
the City of London. He advocates the retention of the right of veto " 
by the City Corporation upon tramway schemes, and regards the con- 
struction of the proposed east to west avenue as likely to be disastrous 
to the City, both from the point of view of expense and the further traffic 
introduced into the City thereby. Sir Joseph states that he has come to 
the conclusion that the Commissioners would have been well advised to 
issue an interim report, dealing shortly with the difficulties which at 
present exist and suggesting the formation of an Improvements Advisory 
Tribunal, before whom could be laid the report of the Advisory Board 
of Engineers, with such suggestions or recommendations as might 
occur to the Commission on turther consideration, and which sugges- 
tions or recommendations could have been embodied in a final Report. 
In his judgment, the good work done by this Commission is in danger of 
being lost sight of in the justifiable alarm which might be caused by the 
contemplation of the millions which would have to be expended if the 
report of the Advisory Board of Engineers were to have any chance of 
realisation. He suggests, therefore, that it might have been the better 
course simply to have recommended the creation of a properly-qualified 
Improvements Advisory Tribunal, before which could be immediately laid 
the report ofthe Advisory Board of Engineers, and which tribunal should 
be empowered, and would be in a far better position, to deal exhaustively 


2 THE ELECTRICIAN, JULY 21, 1905. 


547 


nis whole subject, and before whom independent evidence could be 
pl | 

Sir George Gibb has signed the report subject to a note in which he 
advises the construction of a railway from Shepherds Bush via Kensing- 
ton, Piccadilly and the Strand to the City, passing as near as possible 
to Liverpool.street and Broad-street stations, and physical'y connected at 
either end with the Central London Railway. 

Sir George C. T. Bartley (one of the Commissioners) has not 
signed the report, his chief reason being that the present congestion in 
London, and the probable increase in that congestion ір the immediate 
future, cannot be satisfactorily met by the proposals of the Commission, 
which will at best only temporarily relieve it. Tramways, he says, should 
be extended in trading streets where such streets are wide en ough, or are 
made wide enough, for at least two lines of conveyances to pass easily on 
either side of the tramcars. These should be worked by private enter- 
prise by lease or otherwise from the manicipal authority, aud not directly 
by the municipality. He is of opinion that no local authority should 
possess any veto by which it has the power of preventing Parliament 
from considering any scheme of London locomotion, and agrees with the 
Commission as to the immediate establishment of a Traftic Board. 


Several references are made throughout the report to the ability dis- 
played by Mr. Lynden Macassey, the secretary to the Commission, and 
to this we would wish to add our acknowledgment of his courtesy and 
the assistance be rendered to the Press during the public sittings of the 
Commission. 


THE ELECTRIC DRIVING OF REVERSING 
ROLLING MILLS. 


Herr Karl Ilgner, chief engineer of the Austrian works of the 
Siemens-Schuckert Co., recently read an interesting Paper on the 
above subject before the Austrian Society of Engineers and Archi- 
tects in Vienna. 

With regard to the energy-storing flywheel on the motor- 
generator set, from which the individual motors of the rolling mill 
are supplied with current, it was remarked by the lecturer that it 
should consist of one steel casting, so as to bo able to withstand the 
severe stresses to which it would be subjected. Its diameter is, ава 
rule, limited by considerations of transport (in Austria, for example, 
its maximum diameter must not exceed 144 ft. if it has to be con- 
veyed by train), and its maximum peripheral speed should not be 


more than 90 m. (295 ft.) per second. <A 42-ton flywheel with a rim 
weighing about 34 tons and rotating at the maximum peripheral 
speed mentioned, 18 able to give out 7,500 H. p. for nearly 5 seconds 
for a 15 per cent. reduction in speed. This is much more than is 
needed to pass a bloom of about 2'5 tons once through the rolls. 
When the load comes on,the speed of the motor of the motor-generator 
get is automatically reduced by one ofthe methods recently described 
in these columns (see The Electrician, June 16, p. 332), and the tly- 
wheel is thus enabled to supply part of the energy required. The 
motor-generator helps to equalise the variations of power demanded 
by the intermittent operation of the rolls, and makes small generating 
plant and conductors possible. But the intervention of this power- 
steadying set entails increased losses, and it may be assumed that for 
every H.P.-hour expended in doing rolling work, about 2 H. P. hours 
have to be generated at the power house. Nevertheless, the advan- 
tages which accrue from the arrangement set are considerable. The 
motors which drive the rolls are shunt-wound, and their speed and 
direction of rotation is controlled by regulating the exciting current of 
the generator of the motor-generator set. If, by manipulating the 
shunt regulator, the E. M. F. of the generator is reduced below the 
counter E. M. F. of the motor, then the latter will obviously send a 
current back into the generator. Thus the motor is retarded, and the 
energy set free is stored up in the flywheel of the motor-generator. 
Fig. 1 represents part of a chart of a recording ammeter which was 
inserted into the supply circuit of a motor operating a winding plant 
at the Donnersmark pit. The experiments, of which Fig I is a 


graphical representation, were carried out for determining whether 
reversing in quick succession could be carried on successfully or not. 
It will be observed from the chart that the reversals took place at 
intervals ranging from 34 to 5 seconds. Some very interesting tests 
were made conjointly by Herr Kóttgen, of the Siemens-Schuckert 
Co. and the Gutehoffnungs steel and iron works, with the object of 


determining the amount of work consumed in rolling. Fig. 2 
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Fic. 2.— Wokk рохе IN ROLLING 2°2-TON BLOOMS or VARIOUS MATERIALS 


embodies certain results of these tests, and shows the work 
done in lengthening а bloom weighing 4, 900lb., and measuring at 
the outset 5 ft. 7 in. х 163 in. x 1635 in. These curves enable the 
energy to be calculated for any kind of steel and iron works, the 
operating conditions of which are known. Table I. and Fig. 3 have 
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Fig. 3.—Work рохе IN RoLLING a 3:5-ToN BLoom. 


been calculated by Herr Ilgner in this way for a certain reversible 
rolling mill, the particulars of which were obtained from the 
management., 


Bloom weighing 3.5 tons and having a Length of 5 jt. I. in. 
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REGENERATIVE CONTROL FOR TRAMWAY MOTORS. 


At the invitation of Raworth’s Traction Patents (Ltd.), a number 
of engineers and representatives of the Press paid a visit to Bir- 
mingham last Friday to inspect the cars of the City of Birmingham 
Tramways Co. which have been fitted with regenerative motor 
control. All in all, there are 41 cars thus equipped, one of which has 
motors and controllers suitable for series-parallel control. This 
represents a development of the Raworth regenerating system and 
has been in use for some time on the Yorkshire (Woollen) Tram- 
ways. The 40 other Birmingham cars run on the old system in 
which the two motors of one car remain permanently in series. 
Most interest, of course, was concentrated in the new development. 

Regenerative control was established in Birmingham on March 12th 
last, and tests were commenced to determine what saving would re- 
sult, and these tests were continued until last month. The trials 
were conducted on the line which runs from Station-street, Bir- 
mingham, to Yardley, a distance of 4 miles. This route is of an 
undulating character, and has, besides a number of shorter gra- 
dients, a gradient varying from 1 in 16 to 1 in 20 for 34 furlongs. 
There are 10 right-angle curves on the round trip, and the time taken 
for the go and return journey is 68 minutes, this figure including the 
time for picking up and setting down passengers and standing at the 
termini. During the period of tests, the consumption averaged 
0:97 B. O. T. units per car-mile. The mechanical brake is only used, 
ав a general rule, when the car has to be kept standing on an incline. 
No new brake blocks, we understand, have been fitted to the cars 
since they were started. The total expenses for the mechanical 
brake per car-mile are as follows: Men's wages, chiefly for examin- 
ing the brake equipment, 0:004d. ; stores, 0:001d.; together, 0:005d. 
Under the old regime the corresponding figures were 0:038d., 0°025d. 
and 0°0684. 

It is stated that the repairs to trucks, which include new wheels, 
amounted to 0:077d. per car-mile in the case of ordinary cars (wages 
0:044d. and stores 0°033d.), against 0°016d. per car-mile for cars with 
regenerative motors (wages 0°014d. and stores 0°002d.). It is reas- 
suring to learn that no armatures have failed through breakdown 
of insulation. The car pinions and gears are said to show little signs 
of wear. The average temperature of the armature core and wind- 
ings, after 18 hours’ ordinary service, amounts to about 140° F. 
sgainst 120° F. in series motors having the same carcase and arma- 
ture and running under the same conditions. 

The visitors were carried in two cars (one of which was the one 
operating on the series-parallel principle) from a point near to the 
Midland Railway station to the terminus at Yardley, a distance of 
about 33 miles. А “ Vulcan" electricity meter and an ammeter 
were mounted in the series-parallel regenerative car, and the com- 
mutator of one of the motors could be observed through an opening 
in the car floor. А 

In general appearance the new series-parallel controller differs 
little from an ordinary controller. There are 2C contact fingers 
which make and break contact in the usual way with a number of 
copper segments. These are attached to light aluminium sectors 
which, in their turn, are clamped to, but insulated from, the con- 
troller spindle. The insulation consists of mica bushes which are 
threaded, one after the other, on to the spindle. There are nine 
controller positions for the series connection, five being running 
positions. When the controller handle is turned further, the motors 
are put in parallel and, so as to ensure satisfactory operation, a few 
series turns on the field are simultaneously switched on. Of the 
four stops in the parallel connection, three are running stops. In 
addition, there is one brake-position, in which the motors are short- 
circuited, and also one off. position. On the run to Yardley, 3:3 kw.- 
hours were consumed by the motors, while on the return journey 
the electricity meter recorded 2°7 kw.-hours. Thus the average con- 
sumption per car-mile was less than 1 B.O.T. unit. The return 
journey occupied 28 minutes and the car stopped about 10 times. 

During the larger part of the run the commutation of the motor 
open to inspection was sparkless ; sparks became visible occasionally, 
presumably when the rushes of current became great. According 
to the ammeter, the ‘regenerated ” current assumed momentary 
values up to about 100 amperes. 

In Yardley a short visit was paid to the generating station, which 
makes a favourable impression on account of its compactness and 
cleanliness. There are four generating sets, each consisting of a 
160-H.P. vertical Diesel engine directly coupled to a 100-kw. 550-volt 
Brush dynamo. The speed of the sets is 150 revs. per min., and 
we were informed that the Diesel engine consumes approximately 
0-45 lb. of crude oil per brake horse-power-hour. Very cheap 
oil is used, and the engines are cleaned systematically once a fort- 
night by a labourer. The lifting off of the engine top cover is facili- 
tated by an overhead crane. In the car shed a Brush radial truck 
was on view, After returning from Yardley the guests were enter- 
tained at lunch. In the course of the speeches which followed, Mr. 
J. A. Lycett, the managing director of the tramway company, empha- 
sised the fact that the accidents had shown a welcome decrease 
since the regenerative control had been adopted. 


ELECTRIC TRACTION IN GERMANY. 


Electric traction is making slow, if steady, progress in Germany, 
as may be gathered from the statistical tables on the subject which 
the Elektrotechnische Zeitschrift has published in its issue for 
July 13. The returns are corrected up to Oct. 1, 1904. 


Only five new tramway systems have been opened during the 
year from Oct. 1, 1908, to Oct. 1, 1904, but the number of extensions 
to tramways already existing was considerable. 140 towns or dis- 
tricts in Germany are provided with electric traction, the total 
number of municipalities or companics owning tramways being 170; 
the length of route aggregates 2,360 miles, as compared with 
2,300 miles a year previously, and there are 3,525 miles of single 
track as compared with 8,420 miles last year. The number of 
motor-cars in use has increased from 8,702 on Oct. 1, 1908, to 9,034 
on Oet. 1, 1904, while the number of trailers increased from 6,190 
to 6,477. 


Mixed systems of traction are dying out. À combination of over- 
head traction and accumulator traction exists now only on a portion 
of the Dresden tramways; systems partly equipped with overhead 
construction and partly with conduit are to be found in Berlin, 
Dresden and Düsseldorf. In Königsberg (Prussia), a double trolley 
construction is used in parts, one wire being negative, the other 
positive. Accumulator traction pure and simple is to be found only 
on & portion (2:6 miles long) of the Bremerhaven tramways, the 
remaining portion of the system (7:1 miles long) being worked with 
horse traction. It is intended to convert the whole of this line 
ultimately to the overhead system. 


In connection with railways, however, the use of accumulators 
for traction has rather increased. The local railway from Ludwigs- 
hafen to Mundenheim has been run for the last 10 years with 
accumulators, and there is no intention of changing. Accumulator 
traction is also used on 10 lines of the Bavarian State railway, and 
on the Augsburg--Gessertshausen, Karlsruhe-Graben and Dresden- 
Cossebande main lines. The *'third.rail" is employed on the 
Berlin-Gross-Lichterfelde main line, on the elevated and under- 
ground railway of Berlin, and on the mono-rail overhead railway 
between Barmen and Elberfeld. 


Single-phase current is used on the Niederschöneweide-Spind- 
lersfeld and the Murnau-Oberammergau railways, and is to be 
employed in connection with the railway from Blankenese to 
Ohlsdorf. The maximum gradient is on the Barmen mountain rail- 
way, and is 20 per cent., the rack and pinion system being employed. 
In this case the power installed in the power station works out at 
28:4 kw. per motor car. In other instances, of course, this figure is 
considerably smaller, and it drops down to б kw. per motor car in 
the case of the Dortmund tramways. On an average, however, the 
kilowatts installed per mile of line amount to 334, while 17 kw. is 
installed for every car on the road. 

There are five rail-less systems using electric automobiles, 
which collect current from a double overhead line. The shortest 
line is less than a mile long, while the longest line is 5} miles long. 
Most of these installations serve for transporting material and 
goods, but one or two are used for passenger traffic as well. The 
maximum gradients which these cars have to encounter on the various 
lines vary from 8:8 to 5'7 per cent. As a rule, two motors are 
fitted to the car, but in two instances one motor only is provided. 
The total motor capacity per car ranges from 18 H.P. to 50 H.P. 


Ozonizing Water.— According to the Electrical World of New 
York, Dr. Rivas, assistant bacteriologist of the water depart- 
ment of Philadelphia, has made, at the instigation of a private 
company, a report on the method of purifying water by ozone. 
He says :— 

Water taken from the city mains has been subjected to the process of 
ozonisation, with the result that the removal of bacteria has been 90-100 per 
cent. Working at different rates of water and one and the same amount of 
ozone—i.e., of electrical energy, I found on an average 5 bacteria per cubic 
centimetre. Atthe maximum rate of 35,000 gallons an hour, the maximum 
number of bacteria was 12. These experiments confirm those of other 
people abroad who have been working on the same lines. A second series of 
experiments was made in order to note the effect of ozone on strained river 
water. The Schuylkill River, at the place where the plant is situated, 
carries up to 2,500,000 bacteria per cubic centimetre, asa rule somewhere 
about 1,500,000. Passed through a straining tank, this number is reduced 
to a few hundred thousand—viz., from 200,000 to 500,000, and after 
ozonisation we obtained as low as 5 when operating at a low rate (5,000 
gallons per hour), and 38-55 at the rate of 19,000 gallons an hour. Nobody 
else has ever attempted to ozcnise such foul water. We tried to ozonise 
raw river water carrying 1.100,000 bacteria per cubic centimetre, and 
brought this number down to 460 and 740 and 1,500 at different rates of 
operation. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Aluminium Steel.—L. Guillet shows that aluminium dissolves 
in iron to a maximum extent of 15 per cent. As long as the 
admixture of aluminium remains below 2 per cent. it exerts no 
effect upon the mechanical properties of the iron. At 7 per 
cent. it becomes extremely brittle. If an aluminium steel is 
tempered at a temperature above 850 deg., a martensite is 
obtained which strictly occupies the place of the perlite in the 
non-tempered steel. The solution of aluminium in iron is, 
therefore, incapable of dissolving carbon. As regard the steels 
containing cementite, the influence of tempering is the greater 
the higher the temperature. While up to 950 deg. only 
troostite is obtained, martensite is formed at 100 deg. The effect 
of tempering on mechanical properties corresponds with the 
micrographic evidence. In no case does the annealing of an 
aluminium steel give graphite. If one attempts to cement a 
steel containing more than 50 per cent. of aluminium, the pene- 
tration is exceedingly slow. Besides, cementite is formed instead 
of perlite. The steels with a high percentage of aluminium 
often contain free martensite although the proportion of carbon 
is less than 1 per cent. 

[L. GurLuer, Comptes Rendus, July 3, 1905.] 


Aluminothermic Process. — Binary compounds of aluminium 
may be obtained by igniting a mixture of aluminium powder 
and a metalloid such as sulphur or phosphorus. A. Colani has 
carried this process further, and has obtained binary compounds 
of other metals by reducing a metallic oxide with aluminium 
in presence of a metalloid. In a magnesia-lined crucible he 
places a well-stirred and thoroughly dried mixture of the oxide 
and the aluminium powder in theoretical proportions, with the 
metalloid in excess if it is volatile. It is then ignited with a 
magnesium cartridge. The reaction is often violent. The 
metalloid may be replaced by its oxide, and reduced by the 
aluminium together with the metallic oxide. This is especially 
convenient in the case of arsenic or antimony, if the heat dis- 
engaged by the action of aluminium upon the metallic oxide is 
insufficient to melt the mass. In the case of silicon and boron, 
the preliminary preparation of these elements becomes unneces- 
sary. Also, it is possible to add mixtures like 3CuO + 2Al or 
3SnO, + 4Al, and thus to attain temperatures which rival tho 
electric furnace. The difficulty encountered is that of removing 
the metallic aluminium remaining uncombined. The author 
gives a number of examples, such as arsenides and phosphides 
of iron and uranium, and silicides and boridesof copper and iron. 
[A. Coraur, Comptes Rendus, June З, 1905.] 


Minimum Audible Sound.—P. E. Shaw has investigated the 
amplitude of the vibrations of a telephone diaphragm by means 
of his electric micrometer. Previous workers, notably Ray- 
leigh, found amplitudes ranging from 0-05 pp to 1:3 pp for the 
minimum audible continuous sound. The author finds the 
value 07 ди for an impulsive sound, given a sensitive ear and 
a telephone of tho usual construction whose diaphragm funda- 
mental is about 580. He determined first the displacements 
produced by a series of steady telephone currents by the 
micrometer. Then, employing the same currents, he deter- 
mined at what point the click due to the release of the dia- 
phragm became inaudible. The sound was impulsive, for the 
diaphragm was released from a position of strain, vibrated 
under considerable damping, and soon came to rest. The 
author draws up the following table of amplitudes for sounds 
of various intensities: Just audible 0-7, comfortably loud 50, 
uncomfortably loud 1,000, and overpowering 5,000 џи. Tho 
amplitudes of air molecules for the same sounds are one-fifth 
of the above. The greatest known amplitude, giving the 
loudest sound, is a quarter of a millimetre, that being the 
amplitude within 2 yds. of the muzzle of a gun when fired. 

LP. E. Snaw, Paper read before the Royal Society, April 13, 1905.] 
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Electric Micrometer.—A new micrometer of great range and 
accuracy has been designed by P. E. Shaw. It consists of a 
system of six massive levers, the final effect of which is to 
reduce the movement of a micrometer screw in the ratio of 
1,000:1. Contact between the last lever and the object to be 


measured is made electrically, and the smallest distance which 
is distinctly measurable is 0:4 up, a quantity of the order of the 
size of molecules. The short ends of the levers are fitted with 
hardened steel plates and with a metal casing which forms tho 
sides of an oil bath. The long ends are fitted with pins which 
rest on the steel plates, and are partly submerged in the oil to 
reduce friction and catch dust particles. The electric contact 
surfaces are of iridio-platinum. The plate in contact with tho 
micrometer screw is of agate. The instrument is enclosed in 
a felt-covered box, and is suspended by rubber springs from 
the top of a massive frame, which itself rests ona pile of heavy 
concrete slabs with rubber cushions at intervals. Contact is 
discovered by a telephone, the difference of potential being 
0°01 volt, which produces a spark not more than 0'1 pp long. 
Compared with other mierometers, tho instrument is less port. 
able than the optical lever and slower than the microscope, but 
500 times more accurate than the latter and 10 times more 
accurate than the former or any interference method, besides 
having a much wider rango, amounting to 10,000 unita. 
[P. E. Shaw, Paper read before the Royal Society, April 18, 1905.] 


Mugneto-optic Properties of Ionoplustic Tron. — Transparent 
sheots of iron, placed in a magnetic field normal to their plane, 
transform a plane-polarised vibration traversing them into an 
elliptic vibration whose axes are in the ratio a: 8 = tan ф, and 
whose major axis makes an angle, p, with the plane of the in- 
cident vibration. L. Houllevigue and H. Passa have measured 
$ and p with precision, using an electromagnet furnishing a 
field of 22,000 units inside the perforations, as measured by a 
piece of glass standardised with respect to carbon bisulphide. 
The angles p were small, amounting as a maximum to 40 
minutes, and ¢ amounted to 26:7 as a maximum. The rotation 
was proportional to the thickness of the films, and the authors 
point out that this circumstance offers another means of deter- 
mining such very slight thicknesses, and a method which is much 
more trustworthy than that based upon transparency. The 
ellipticity tan $ was found not to grow in proportion to the 
field, but to tend towards a limit at a field intensity of about 
30,000 units. The thickness seemed to have little effect upon 
it, beyond a slight increase at the greater thicknesses. The 
ellipticity is apparently a surface effect, whereas the rotation 
increases as the rays penetrate into the substance. This result 
agrees with Righi’s theory, who considers the ellipticity of tho 
transmitted light as due to the inequality of the reflecting 
powers for the two inverse circular beams. — Ionoplastic iron 
seems to have the same maximum rotatory power as electro- 
lytic iron, but only to attain it at a higher field intensity. 

[HorrrpEviGvg aud Passa, Comptes Rendus, July 3, 1905.] 


- 


Malter and Ether.— J. H. Jeans discusses the legitimacy of 
applying the theorem of equipartition to 4 system consisting 
of both matter and ether, and traces the course of events when 
one or more masses of gas are left to themselves in undisturbed 
ether. The transfer of energy between the different degrees 
of freedom of the gas at any point is extremely rapid. The 
first phenomenon is that the cnergy of these degrees of freedom 
arranges itself according to Maxwell's law. The time required 
is the small fraction of a se:ond. The next phenomenon is an 
equalisation of temperature by conduction. Simultaneously 
with this, a transfer of energy is taking place between the 
principal degrecs of freedom of the molecules and the vibra- 
tions of low frequency in the ether. This equalises the tem- 
perature of different masscs of gas, and endows the ether with 
a small amount of energy, equal to that of a finite number of 
molecules of the gas, but small compared with the total material 
energy. The time required for these phenomena must be 
measured in minutes, days or centuries, according to the linear 
scale of the system. After this a third transfer of energy 
begins to show itself, but its rate must be reckoned in millions 
or billions of years unless the gas is very hot. It represents 
vibrations of high frequency. If the gas is in vacant space, 
the energy set free streams away into space, but if the whole 
system is enclesed in a perfectly reflecting boundary, the 
energy accumulates in the ether. | 

[J. H. JEANS, Philosophical Magazine, July, 1905. ] 
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THE LONDON TRAFFIC REPORT. 


The long-expected Report of the Royal Commission on 
London Trattic was published on Tuesday, and will, we think, 
be pronounced worth the time and trouble spent upon it. The 
conditions of locomotion and transport in “Greater London ” 
affect everyone living and working in the area in manifold 
ways, and as the Commission have dealt exhaustively with 
the matter the Report touches the interests and comforts of 
all classes and social orders. It is hardly an exaggeration to 
say that the subject is of national importance. The general 
question involves political, social and economic issues of im- 
mense interest, many of which are tempting subjects for dis- 
cussions hardly suitable to these columns. We will endeavour 
to confine ourselves to the recommendations and statements of 
immediate importance to the electrical industry. 

Electric traction is taken for granted in the Report. The 
Commission does not so much as discuss the matter. Even the 
motor omnibus is dismissed with the remark that it will, if not 
found too expensive in working, supersede the horsed omnibus 
—on the routes that are unsuitable for tramways. On suburban 
railways the Commission looks to electrification for the relief 
of overcrowding and the great improvement of suburban train 
services and speeds. 

The Report recognises and emphasises the fact that the 
difficulties of London traffic are largely due to the non- 
existence, in the past, of any municipal or other autho- 
rity having full jurisdiction over the whole area and 
possessed of sufficient power and resources to enable it to deal 
satisfactorily with the problem of locomotion. It might even 
have added that no such authority exists yet. From this 
consideration follows logically the most important recom- 
mendation of the whole Report, the appointment of a 
„Traffic Board" with jurisdiction over the whole of Greater 
London. It is recommended that this body should be per- 
manent, and should have its powers and duties limited to the 
particular subject. For reasons which are set out at some length 
the Commission recommends that the body should be neither 
directly elected nor nominated by existing Local Authorities, 
but that it should be nominated directly by the Government. 
This suggestion, of which details are given below, seems to us 
to be a highly practical one, combining a minimum of 
interference with existing rights, privileges and jurisdic- 
tious with the great advantage of the continuous study 
of the questions by a permanent expert body. If it is 
adopted, it will form no obstacle to any future reform or 
rearrangement of municipal government within the area 
affected. The possibilities of arousing political discussion and 
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opposition seem to have been skilfully minimised, and it is 
hard to see how any party feeling can be invoked to delay the 
legislation necessary to give effect to these proposals. 

The constitution proposed is that of a Board consisting of a 
chairman and other members, preferably three members in all. 
The Commission advocates that the members of this Board 
should engage in no business, and have no interests conflicting 
with the discharge of their official duties, and members of any 
Local Authority in London are deemed ineligible. They 
should hold office for a considerable period, and be paid such 
salaries as are sufficient to secure the services of thoroughly com- 
petent men. The Commission prefers that there should be no 
statutory restrictions on the choice of the Government ; what 
is really essential is that the members should be capable men 
of business, energetic and impartial. The most important 
function of the Board would be the preliminary examination, 
before consideration by Parliament, of Bills seeking statutory 
powers for the construction or extension of works affecting 
the means of locomotion and transport in Greater London. 
It is proposed that the Board should have power to suggest 
alterations and amendments in Bills, to consolidate separate 
schemes, and bring them into harmony with general schemes 
for improvements. The Board should make reports to Par- 
liament on Bills which it would pass on for consideration, and 
it is suggested that in most cases it would be sufficient that 
Bills so reported on should go before a Joint Committee of 
both Houses. Annual reports to Parliament on all the matters 
affecting transport in Greater London are to be made, and 
also special reports when called for by the Government, or by 
Local Authorities with the approval of the Government. It 
ig further suggested that the Board should have arbitral 
powers as well as powers to suggest and facilitate joint work- 
ing, amalgamations and similar arrangements between separate 
undertakings. Е 

In regard to tramways, the report recommends the entire 
abolition of the “veto” of the Local and Road Authorities 
and of frontagers. It points out that the existence of the 
Board would lessen the objection to this abolition, as it would 
constitute a specially-qualified tribunal to consider the expe- 
diency of constructing the proposed tramways, the question 
of street widening and the incidence of their cost; and pre- 
sumably it would be empowered to suggest alterations of 
routes and other amendments of the promoters’ proposals. It 
is recommended, however, that the County Councils whose areas 
come into Greater London and the Corporation of the City of 
London shall have a preferential right to construct tramways 
within their districts, and that, of course, Local and Road 
Authorities and frontagers whose property is affected by any 
scheme should be entitled to appear before the Board in connec- 
tion with any of these schemes. If these proposals become opera- 
tive there will be at once a large crop of tramway promotions 
in Greater London. The County Councils will be free to frame 
their schemes on a comprehensive plan, without the obligation of 
bargaining with every Road Authority affected. How far the 
field will be opened to the private promoter will depend upon 
the manner in which the preferential rights of the Councils 
are protected by the procedure laid down. The Report ex- 
presses the definite opinion that the exercise of the veto in 
London has been mischievous ; it, therefore, cannot be supposed 
to intend that it shall be maintained as against some promoters 
in another form. 

On the merits of tramways as means of transport in London 
the Report speaks with no uncertain voice. Tramways will 
continue to be the most efficient and cheapest means of street 
conveyance.” It is pointed out that they fulfil a purpose that 
neither tube nor shallow railways can serve. As regards the 


commercial aspect, equal emphasis is laid upon the fact that 
* wherever tramways can be laid on existing streets, without 


widening, they can be made, if worked commercially, a direct 


source of profit." The small tramway mileage, the want of 
through-communication, the unsatisfactory terminal arrange- 
ments, and the interruption of service at the boundary of the 
County of London are pointed to as calling for immediate 
remedy. Tramway accommodation as a whole is “ glaringly 
defective." It is difficult,” says the Report, “to appreciate how 
such astate of things can have been tolerated so long. Whatever 
view may be held upon the expediency of extending tramways 
in London, it cannot be expedient to work those we have upon 
inefficient methods." It is well that a strong and impartial Commis- 
sion endorses so emphatically the views that have been almost 
fruitlessly urged upon those who had the power to mitigate the 
evils for many years. A very extensive network of additional 
tramways, a map of which we publish on another page, has 
been planned by the Advisory Board of Engineers, and is 
recommended for adoption by the Commission. It is not put 
forward as a hard-and-fast plan, nor as a complete one, but it 
would effect an enormous improvement in London transport 
and in the tramway system considered as an organic whole. 

The principal street improvements recommended, —but 
recommended somewhat timidly in view of their great cost, — 
are the construction of an east and west avenue from Bayswater 
to Aldgate, a little north of the thoroughfare formed by Oxford- 
street and its continuation eastward; and a north and south 
avenue from Holloway to the Elephant and Castle, crossing the 
Thames a little west of Blackfriars Bridge. On each of these 
avenues it is proposed to lay a four-track tramway, as well as a 
four-track shallow railway beneath them. In addition to these 
lines, 23 tramway routes are proposed and described, filling up 
the blank areas now existing in the City and West End, con- 
necting the tramways north and south of the Thames, and 
connecting the tramways in the County of London with most 
of those coming to the boundary from the outside. Having 
regard to the natural disclaimer of proposing a hard and fast 
scheme, we need do no more than mention the criticisms that 
South and North-East London are somewhat neglected. Some of 
the suggested routes are in subway, the most important in length 
and position being one from Knightsbridge to Aldgate on the 
line of Piccadilly, the Strand, Cheapside, &c. The Commission 
thinks street widening on this route impracticably expensive. 
On the general question of street widths they consider that 
the unsuitability of London streets for tramways has been 
exaggerated. The proposals amount to about 53 route-miles 
of tramway, all within the County of London, but this is not 
exhaustive, and the provision of new tramways in the outer 
zone is not made the subject of specific proposals. 

As regirds urban railways the Report only suggests one 
specific addition to the lines already authorised or constructed 
—viz., from Victoria Station tothe Marble Arch terminus of 
the North-West London Railway, and it considers that when 
the tube railways already authorised, and the additions named 
have been completed, the most pressing requirements of railway 
communication within the central area will have been fairly 
provided for. They think there should be better connections 
to the north-east of London, and better connections between 
the suburban systems on the east and those on the west. The 
railway tracks under the proposed east to west avenue will pro- 
vide one such route. The Advisory Board of Engineers has gone 
somewhat fully into these railway questions, and their report, 
which will be Vols. VII. and VIII. of the Commission's 
Report will, when published, be found to discuss them at 
length. The Commission makes a number of suggestions for 
alleviating the heavy capital cost of “tube” and other rail- 
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ways in London, and goes the length of suggesting assistance 
by the municipal authorities. Possible means of rendering 
such assistance will be discussed ina later volume of the Report. 
But the Commission thinks that it will be on the whole better 
to leave the provision of railway facilities to private enterprise, 
so aided if necessary, than to have a municipal service. 

The Commission is of opinion that every system of internal 
railway communication for the Metropolis should be under 
one management for working purposes, in the interests of 
economy and the public advantage. It makes the same sug- 
gestion as regards the tramways in Greater London, but 
does not pronounce an opinion upon municipal working, which 
it thinks should be the subject of a special investigation. 
Speaking generally, all the extensions and improvements of 
traction systems recommended by the Commission involve the 
use of electric power, so that whatever means are adopted to 
put those recommendations into force will bring about a large 
extension of electric traction in London, demanding the best 
engineering and commercial skill and judgment. The pro- 
posals as to procedure, if carried out, will lessen the great 
uncertainty of the existing methods, an evil greater than the 
cost. The change of procedure recommended will also, by 
the coordination and harmonisation of various schemes into 
parts of a definite plan, save much of the money, energy and 
time wasted under present conditions, and will avoid the 
senseless antagonism provoked between rival promoters, loca 
authorities and others who ought to be all pulling one way, 
instead of one against another. 

We hope that no time will be lost in giving practical effect 
to the recommendations of the Commission, especially in 
regard to the setting up of the Traffic Board and the duties 
and powers entrusted to it. This will be a very important 
step in advance, and should lead to a much greater expenditure 
on real work, without any increase, perhaps even a considerable 
saving, in the expenses of promotions and oppositions, which 
is a highly wasteful expenditure in the economic sense. It is 
interesting at the present moment to notice that the Com- 
mission think that the provision of cheap electric power is a 
most potent factor in the decentralisation of manufactories, 
and that every facility should be given to that end. London 
streets might thus be relieved of much of the heavy car tage traffic. 

It should be said that this able and interesting main 
report is signed by every member of the Commission except- 
ing Sir GEORGE BARTLEY, who submits a separate report, 
the gist of which is that the recommendations of the Report 
amount to temporary palliatives and that much larger and 
more radical measures are necessary to deal with the matter. 
New broad avenues of much greater extent are his main 
suggestions. He approves of the proposed Traffic Board. 
Біг JOSEPH DIMSDALE dissents from some of the conclusions 
of his colleagues in a report which is principally directed 
against the invasion of the City by tramways, and the pro- 
posed east and west avenuc. He argues for the retention 
of the “veto” by the City. Sir GEORGE GIBB also adds a 
note advocating a railway to the City, along Knightsbridge, 
Piccadilly and the Strand, the necessity for which we have 
frequently urged. 

Whilst the Report is not strictly unanimous, it is the pro- 
nouncement of the great majority of a very strong Commission 
representing widely diverse interests and parties, but all men of 
such repute and standing as to give the greatest possible weight 
to their recommendations. There ought to be no doubt or 
delay about adopting these recommendations forthwith, and 
getting to work to give London the advantages it has never 


yet enjoyed of well-thought-out and complete means of loco- 
motion and transport. 


THREE-WIRE DISTRIBUTION FOR FACTORIES. 
BY RALPH W. BIRKETT. 


The advantages and economies of the three-wire system have 
become £0 well recognised that it has become, with few excep- 
tions, the standard system in all modern generating stations 
for public supply of electricity by continuous currents. "This 
is in spite of the necessary complications in the generating 
plant and distributing mains, which are found to be more than 
eompensated for by the saving in mains copper and in other 
ways. For this reason an engineer called upon to design a 
system for a public supply of any great extent would un- 
doubtedly adopt a three-wire system, probably with generation 
at 230 volts, giving 460 volts across the outers, incandescent 
and arc lighting being supplied at 230 volts and motors over 
3 B. H. P. at 460 volts. 

In designing a plant for the electric lighting and driving of 
a factory or engineering works, however, he would probably 
still adopt a two-wire system—at 110 or 220 volts—although 
there does not appear to be any real reason why a three-wire 
system and higher pressure should not in this case also offer 
many inducements as regards convenience and economy. А 
most important point in workshop and factory applications of 
electricity to the driving of motors is the facility it affords for 
the economical control and variation of the speed of the various 
machines. Also, in the use of machine tools, the recent revolu- 
tion in their speed and power effected by the introduction of 
the high-speed tool steels, has brought to the front the ques- 
tion of the direct connection of the motor to the machine. 

The question whether machine tools shall be separately 
driven by motors or in groups from line shafting has been 
decided by the small power taken by individual machines and 
the slow speeds at which they run rendering their direct driving 
impracticable. The development to be expected from the 
increase in the efficiency of the tool steel is, therefore, that the 
higher peripheral specd allowable for the work or tool, the 
heavier cutting and consequent increase in the power taken to 
drive the machine, will allow of its direct connection to the 
motor. Hence, given a sufficiently long range of speed varia- 
tion, the system of driving from countershafting with step 
pulleys and belts, absorbing in themselves a large proportion 
of the power supplied, may be to a larger extent avoided. 

Taking a drilling machine for example, the use of high. speed 
drills has increased the circumferential speed permissible in 
drilling steel from 20 ft. to 80 ft. per minute or more. This 
eliminates reducing gear to a large extent, and allows of the 
motor being mounted directly on the machine, giving a much 
more efficient drive, so that much of the power before wasted 
in wearing out belts and bearings can be applied to useful 
work. Directly-driven lathes are made, but only for heavy 
work, although a study of the tremendous power-loss entailed 
in the driving of the smaller sizes from line-shafting would 
prove that the point now to be considered is not whether it is 
possible to drive a number of machines from one motor, but 
whether each machine can be driven separately. The smaller 
sizes of motors have been neglected in the past, but are now 
receiving more attention and can be made as reliable as the 
larger ones. It follows, therefore, that with the improved 
efficiencies of reducing gear and facilities for speed control, 
direct driving of machines might be more considered than is 
at т usual. o. a 

he amount of power expended in the driving of machines 
from long lines of shafting with counter gear and the necessary 
slack and power-wasting belts from step pulleys, is out of all 
proportion to the amount of work done. The following m- 
stances culled from the writer's own experience show the great 
waste of power involved in group driving, and these are in no 
way unusual. 

The arrangement of the machine shops is usually left to the 
millwright, who is not very keen on power losses, and is, of 
course, tied to his lines of shafting. The laying out of the 
shops in bays of 18 ft. to 20 ft. wide, with lines of shafting 
down each side and the machines arranged in rows parallel to 
the shaft, leaving the centre of the bay open and often unprofit- 
able, could in many instances be improved upon. The case 
shown in Table III. was the tool room in a machine shop, 
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Table I.—400-volts 10-B.H.P. Motor, driving 70 ft. x in. Shafting, at 
205 revs. per min. 


Total] Supplied to | Supplied to 
Work done by motor. : amps. shafting. | machines. 
Amps. | k. k. r. | Amps. E. H. P. 
(a) Running motor light ....... | Е ee ёз > 
(b) Running shafting, belts and | 
genkin g 8 6 93 | 
(c) Small tools: 5 lathes, 1 drill, ! 
1 shaping machine, average 16 14 71 , 6 3:8 
(d) Maximum load ............ 18 18 98 10 | 55 
Table II. —Heavier Tools, 400-volts 10-B.H.P. Motor, driving 60 ft. 
Shafting. 
Total] Supplied to | Supplied to 
Work done by motor. amps. shafting. machines. 
f Amps. E.H.P. Amps. E. E. p. 
(a) Running motor light ...... 2-0 ^ А ©» А 
(>) Running shafting and belts ..| 7:5 5:5 | 8:0 
(c) Running 4 lathes with work | 
fixed but no cut on........ 14:0 | 12:0 6:55 2s - 
(d) Average working load...... 16:0 | 140 77 8:5 4°65 
(e) Maximum working load .... 23:0 | 210 11-5 15:5 8:2 


Table ITI. —/00-volts 6-B.H.P. Motor, driving 60 ft. x 3 in. Shafting. 
Motor, 770 revs, per min., 400 volts. 


Work done by motor. Total | Supplied to | Supplied to 
amps. _ shafting. machines. 
Amps. к.н.р. | Amps. | E.H.P. 
(a) Running motor light ...... 10, .. e| | 
(b) Running shafting and belts ..| 6:0 5:0 27 | | 
(c) Running 6 emery grinding | 
machines, 1 6 in. lathe, 1 | 
grindstone, maximum load. 105 | 95 513, 8:5 1:9 
(d) Average load 90 | во 433 80 | 1-68 


where all lathe tools, milling cutters, &c., were made and 
repaired. The shop was 70ft. long by 25ft. wide. The 
machines driven from the shafting tested were small emery 
grinders and saw-sharpening machines, running intermittently 
and occupying the whole of one side of the shop, the other 
side holding small lathes, &c. Thus a waste of space of 70 ft. 
x 19 ft. was left in the centre, which of course soon became a 
mere scrap heap for all sorts of odds and ends. The power 
lost in runing this long shaft 94 hours daily was 19 B. O. T. 
units per day, the useful work done by the machines only 
requiring 7-9 B.O.T. units per day in addition. 

As these machines all ran at high speeds, a better arrange- 
ment would have been to fix them in tbe form of a hollow 
square, with the motor in the centre space. The motor would 
be of the vertical type, fixed to the floor, and carrying at the 
upper end a pulley wide enough to take all the machine belts 
one above the other. These belts would be given a quarter- 
twist and run over guide pulleys to each machine. Or the 
motor could be raised, say 3 ft., and the pulley put below so as to 
have the commutator at the top. Six or eight small machines 
for grinding, such as are used in the tool room, could thus be 
arranged in a space 6 ft. or 8 ft. square, and a 1} B.H.P. motor 
running at 1,500 revs. per min. would do the work easily. 
Much valuable space would be saved, the expense of providing 
shafting and bearings with their maintenance avoided, and a 
great saving of power effected. The group could be fixed up 
in any convenient place, and this would be a cheap and efficient 
method of arranging such machines, or small lathes, drills, 
screwing machines, &c. The vertical motor would run very 
well, as the author himself has worked them up to 5 B. H. P. 

From Table II., comparing (c) and (d), it will be seen how 
much of the power is used in driving the shafting belts and 
gearing of the lathes, «с. Thus, whilst 12 amperes (6:59 E. II. P.) 
are absorbed in making the work revolve, only an average of 
2 amperes (1:1 E.H.P.) is added by the actual cutting and feed- 
ing of the tools. In a test it was shown that a line shaft with 
two lathes having their work fixed took 15 amperes (8:24 E.H.P.) 
in moving the work, the cutting and feeding adding 3 amperes 
(1:66 E. H.P. only), although the steel bars being worked were 
very hard and the speed fairly high. The turnings leaving the 
tool point were red hot, cooling off to a dark purple, and the 


material was so hard that several of the best brands of high- 
speed steel failed to do the work at the speed. 

The relation between speed and power in driving a machine 
light by belts is shown in the following test, which was obtained 
by running the machine off a motor at varying speeds, and 
therefore includes the losses of the motor at varying loads. 
This would be the condition in actual working, as showing the 
cost of running the machine at different speeds to be compared 
with the inereased amount of work turned out by increasing 
its speed. 


6 n. H. P. Motor. 400 Volts, Separately Ercited. 


Volts at M. armature. | Speed of motor. E. H. p. to drive machine light. 
415 768 6:4 
400 | 748 5:8 
325 605 | 4:3 
235 | 430 | 2-75 
104 | 188 | 1-4 
65 110 | 0-85 


Add 0-6 amperes 410 volts for field excitation at all loads. — 


Considering the case of a machine which is directly connected 
to its motor, however, the possibility of speed-variation over 
long ranges by directly controlling the speed of the motor will 
simplify the design of the machine, as it will not be necessary 
to provide different combinations in the reducing gear to enablo 
it to perform its various operations. In tho case of a new 
works specially-designed variable-speed motors might be pro- 
vided. But these are more expensive than standard constant- 
speed types, and if a number had to be provided the extra out- 
lay would become a serious matter. Shunt control can be 
used to a limited extent for increasing the speed, but by 
weakening the shunt-field the sparking point is soon reached. 
For decreasing speed the field coils may be put in parallel, but 


Generator 


cannot be run for very long at a time unless specially designed. 
Armature control by inserting resistances is, of course, wasteful, 
and requires specially-designed switch-gear and rheostats. If 
two or more pressures of supply are available, however, ordi- 
nary types of shunt-wound motors can be used, and for direct 
driving of machine tools can be made to fulfil all requirements, 
especially for repetition work. 

The three-wire system to be described was installed by tho 
author at a large engineering works. It was of a somewhat 
unusual nature, and was originally intended to enable a supply 
to be given for power and arc lighting at 400 volts, and also 
for welding, incandescent lighting, &c., at 300 and 100 volts. 
Any one of these three pressures could be obtained in any part 
of the works, and it was thus possible to obtain long ranges 
of speed variation where required, and so eflect—as will be 
shown—important economies in the working of the machine 
tools. The supply from the main generators was at 400 volts, 
and all motors were of standard constant-speed types designed 
for this voltage. For other purposes (welding, lighting, &c.) 
a rotary transformer was provided in the power station. This 
machine had two commutators and two windings upon the same 
armature core, and therefore the pressures were always in direct 
relation to the main pressure. It was run from the main 'bus 
bars and connected as shown in the accompanying illustration. 

It is proposed to describe how this arrangement was utilised 
in the case of one group of machines and the effect upon their 
output, obtained by using the facilities for speed regulation 
afforded by the different pressures available, this being only 
one, although, perhaps, the most striking, example of its 
usefulness. 

The machines, three in number, were specially designed for 
their work, which was the cutting out and finishing with a high 
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degree of accuracy 3} in. diameter coned holes in mild-steel 
boxes or rectangular tubes. These holes were first to be tre- 
panned out roughly to size, and afterwards finished to an exact 
size and taper with a reaming cutter. One machine was, there- 
fore, provided with a high- and low-speed gear, the others having 
low speed only. The idea was that the quicker machine tre- 
panning would keep the others employed reaming and finish- 
ing off its work. Each machine was directly driven by a 
6 B. H.P. B.T.-H. 400-volt shunt-wound motor running at 800 
revs. per min. and driving the machine by a raw-hide pinion 
gear. The work was fixed on the table of the machine at an 
exact angle, the boring-bar being carried on a moving head- 
stock with a cross-traversing motion which fed forward the 
cutting bar. When the machines were put to work it was 
found that, whilst No. 1 was hardly as quick asit might be for 
trepanning, Nos. 2 and 3 were about three times as quick as 
could be used for reaming. The steel being worked consist- 
ing of a specially mild quality, the finishing had to be done 
at a particularly slow speed. In this emergency the machine 
shop appealed to the electrician, and he was requested to 
reduce the motor speeds on Nos. 2 and 3 from 800 to 230 revs. 
per min. and increase it on No. 1 from 800 to 1,200 revs. per min. 

In ordinary circumstances this would have been extremely 
difficult, in fact, other motors would have had to be obtained 
and a 400-volt, 230 revs. per min. motor would have had to be 
specially designed for machines 2 and 3. With the three-wire 
system available, however, the difficulty of obtaining such a 
large speed reduction was easily surmounted, by connecting 
the motors across the low-pressure sides (A-B in diagram). 
This gave a reduction of the motor speed to 200 revs. per min., 
but as it was found that the output was then so small that the 
motor would not run the machine round light, it was arranged 
with the field coils separately excited at 400 volts ; the motor 
would then do all the work required and the machines were 
put into regular service. So far all the required speed reduc- 
tion had been obtained, but while watching the machines at 
work, it occurred to the author that a good deal could be done 
by obtaining direct control of the speed variation. A controller 
switchgear was therefore designed so that the machinist could 
himself regulate the speed and change over to the different 
pressures for the different operations of the machine. 

The table of comparative outputs (with and without the con- 
troller) shows the surprising result of an increase of over 60 
per cent. when this arrangement had been fixed. This remark- 
able result was achieved by the saving of odd seconds, and 
shows that it is the little points that add up, for although 
it may seem a small matter to save 5 or 10 seconds in 
an operation or adjustment, yet it is often well worth atten- 
tion. An increase of 60 per cent. in the efficiency of the 
machine was obtained without any waste of current and with 
the ordinary motor (requiring no alteration of its winding or 
connections), and it was thus unnecessary to provide a specially- 


designed and expensive motor and create another line of spare 


parts, &c., to be kept in stock for repairs. Of course, in this 
case the variable pressures were already provided and only 
required a switch gear which would enable the operator to take 
advantage of them. With this controller (no reversing of the 
motor being required) the operator could switch right over 
from the lowest to the highest, or vice versa, or any inter- 
mediate speed without having to pause on any step, so that 
the changes were instantaneous and the speed was under 
perfect control over the whole range. 

There must be many cases of directly-driven machinery 
where a similar variable pressure of supply would be И 
and where considerable increase of output might be obtained. 
In a machine shop, for instance, it might be an advantage to 
have such regulation on a number of the machines, but it 
might not be worth while installing a rotary transformer and 


altering the whole system of mains. But in such a case a local 


three-wire system could easily be arranged by installing a small 
transformer in the shop and running out the extra wire to the 
machines which required speed regulation. Or as a temporary 
expedient, two spare motors arranged as shown in the diagram 
could be used. 

Once having obtained a system of speed control of such wide 
range, the case and advantage of its application would very 


гооп be demonstrated, and, as in the author's experience, would 
enable the engineer to effect considerable economies in the 
driving of his machinery and to obtain increased outputs 
therefrom. To propose the alteration of the two-wire system 
to a three-wire system in an existing installation would perhaps 
be in only a few cases justifiable, but a local arrangement for 
a particular part of the works could be effected at small expense 
and would soon justify itself. In most machine tools, but 
particularly planing, boring, milling, drilling and the like 
operations, there is a large proportion of the time taken up 
other than by the actual cutting or boring, &c., and it is sur- 
prising what saving can be effected in а day's work by econo- 
mies of a few seconds at a time—say, by the return of the 
table of planer at double or treble the speed of the cutting 
stroke. Planing is bound to be effected at a comparatively 
slow speed, but the latter could be very much varied on different 
work and the machine always worked at its maximum output, 

if a larger range of speed variation were available. 

Of course, the brake-horse-power of the motor was less in 
proportion as the pressure across its armature and its speed 
were reduced, but it is to be noted that the power required is 
chiefly absorbed in the effort of running the machine, and that 
the effect of the cut has a comparatively small proportionate 
value. That is to say, that to run the machine light at full 
speed and slow speed will require a proportionate power whilst 
the difference made by putting on the cut is very small at either 
speed, as may be seen in (c) and (d), Table II. 


In most cases of directly-driven tools it may, therefore, be 
taken that the maximum brake-horse-power will only be re- 
quired at the highest speed of the machine, and that the motor 
will do all the slower operations requiring any horse-power where 
the amperes do not exceed the full load limit of its armature 
conductors. And although there may be some loss of efficiency 
in the motor, the efficiency should be measured by the output 
of the machine. In the case shown, a 6-b.H.P. motor was pro- 
vided, and although at the slower speeds it could only give, 
say, 2 B.H.P., this was sufficient for the work, and the loss of 
efficiency in the motor was more than repaid by the increased 
output obtained by being able to make the alteration in the 
motor speed which was the cause of that loss. 

In some instances, of course, it might be quite necessary to 
provide specially-designed motors, giving full power to all 
speeds, but in most machines it will be found that the work 
does not require this. The author’s object has been to show 
what may be effected by the use of ordinary motors in an 
existing installation, and how the saving of a few seconds at a 
time in the different operations of a machine may effect large 
economies and increase of output. 

If the subject were thoroughly examined, speed control 
would be found to be an advantage in most works, and a cheap 
and simple method of effecting a reduction of speed is quite as 
important as being able to increase it. If the motor runs at 
800 revs. per min., it may be useful to be able to run it up to 
1,200 revs. per min., but it may be just as useful to be able to 
reduce it to 200 revs. per min. if this can be done with- 
out wasting current in resistances. By keeping the field 
fully excited this can be accomplished without rendering it 
ineffective for its work, and with suitable switch gear large 
variations of speed can be effected, and the motor can be kept 
running on its slow speeds without any waste of power. The 
system would also be useful for crane work ; for instance, in 
steel foundries or similar works, where quick changes of speed 
and exact and instant control are required. Often in the lifting 
and adjusting of the covers of large moulds, for example, it is 
required that very small movements of heavy weights be 
effected. With series motors and ordinary controllers this can 
hardly be done—the motor will not start under load on the first 
step, but on the second or third goes off with a rush. It is 
often necessary to switch over several contacts to get a start, 
and then come back to the one giving the speed required. The 
movements of the load, if only a small move be required, 
become a series of bumps and jerks. A shunt-wound motor for 
the hoisting and cross-traverse motions would give much better 
control of the work, and especially where delicate movements 
of heavy weights as in foundry work—are required. The 
exact placing over the mould of a 20-ton ladle of molten steel, 
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for example, is a difficult and dangerous job with a series 
motor, which under load refuses to start until the third 
controller step is reached and then rushes off and takes the 
crab half-way across the crane, sets the ladle swinging and 
everyone below running out of the way of flying metal. A 
shunt motor, on the contrary, would give a steady start, and, 
on a three-wire system, could be given a very slow speed 
under exact control, as the driver would always know before- 
hand what speed it was going to start at. Many accidents in 
crane-working would be avoided if it were possible for the 
driver to start up slowly until the chain took the weight and 
the man below got clear of the hook. Also, in putting work 
into machines in the shops, a shunt motor would do the work 
without the jerking and bumping and loss of time caused by 
the uncertainty of what the series motor was going to do. The 
large differences of speed on the four or five controller steps 
usually provided are not arranged for steady acceleration of 
speed, and, consequently, the hoisting and cross-traversing 
motors are rarely run up to full speed, the time of operation 
being so short. 

A good arrangement (on a three-wire system) would be to 
put the field across the outers, and start up with the armature 
on A B, with little or no resistance, progressing to B C in the 
usual number of steps, if required, or, if there is time, to run 
up to full speed. lf the motors were designed, say, for 400 
volts, it would be found that nearly all the work of the cross- 
traversing motor could be done at the speed which 100 volts 
across the armature would give, and this could be switched on, 
off and reversed with only one intermediate step, and a saving 
of power and time effected, as well as giving a certainty of 
action and as much regulation as desired when stepped up to 
the higher pressures. 

There are, of course, many other manufactories where the 
saving of power which can be effected by electrical over mecha- 
nical transmission would justify a change. The cost of power 
is only, in engineering works, about 5 per cent. of the cost of 
the finished output. A saving by electrical driving even of 
50 per cent. of this would therefore only represent 21 per cent. 
of the total. But the labour being in the proportion of 50 per 
cent., a saving of 60 per cent. of that would mean a saving of 
30 per cent. of the cost of the finished article, which is the real 
point to be aimed at. The method of its application so as to 
give complete control of the driving of machinery, and thus 
effect the maximum economy, is therefore a most important 
consideration in the adoption of electrical driving. 

To connect the motor directly to the machine to be driven 
may save power. But also to be able to adapt the speed to the 
work, and, by securing instant control over wide ranges, save a 
large proportion of the ** idle time" of the machine, will save 
labour, which is far more valuable. 

The author's experience has proved that a system of variable 
voltage will effect this with simplicity and economy, and that 
three-wire distribution is well worth the attention of engineers 
concerned with electrical driving of factories and workshops. 


— ~ — — — — — — — - — 


THREE-PHASE POWER MEASUREMENT WITHOUT 
WATTMETERS. 


[CoMMUNICATED. | 


(1) Balanced Load.—If the load consists of induction motors 
only, the currents in the three leads will beequal. A single ammeter, 
C (Fig. 1), connected in any one of the three conductors will, there- 


Fic. 1. 


fore, suffice, and this, together with a phase-indicating device, I, will 
enable us to calculate the total three-phase power. (It is assumed 
that the voltage is known, and that it is the same in all three phases.) 

In the vector diagram (Fig. 2) A, B and C are the three (equal) 
line currents, and the angle ф, which is the same on all three phases, 
indicates the amount by which the current lags behind the E.M.F., 


this latter being measured from the real or imaginary neutral point 
O. The total power is three times ON x NM, or 


watts» „/8 EC cos G, 


where C stands for any one of the three (equal) line currents, and E 
is the pressure between terminals. 

If the phasemeter I is of the type which indicates the angle on 
a dial, then reference must be made to trigonometrical tables when 
calculating the power; but the idle-current ammeter recently put 
on the market by Ferranti Limited directly indicates the amount 
of the “idle” or wattless current—e.g., the value of C sin ф, 
represented by the current component AM in Fig. 2. 


Fic. 2, 


Let us denote this current component by the letter I, then if L 
stands for the useful or ** load " component of the total current C — 
represented by the length NM—we may write 


L= JC: - I, 
and the power-factor of the balanced three-phase circuit is 


JC: — 12 

0 
2. Unbalanced Three-phase Load. If the load consists partly of 
induction motors and partly of incandescent lamps, the currents in 
the three mains may no longer be equal, and three ammeters will, 
therefore, be required. For measuring the total power of such a 


A 


C 


Ес. 3. 


circuit at least two wattmeters are required, and, indeed, three 
wattmeters are sometimes desirable, owing to the fact that on an 
inductive load, when the connections are made for only two watt- 
meters, one of these is frequently working on a very low power- 
factor (it may even have to indicate a negative amount of power), 
which is a condition by no means conducive to accurate results. 
An attempt will be made to explain how, with the aid of a simple 
graphical construction and the addition of a single“ idle-current "' 
ammeter, the total power of an unbalanced three-phase circuit may 
be calculated. 


Frc. 4. 


The diagram (Fig. 3) shows the connections, with the three main 
ammeters, and the single idle-current ammeter connected on one 
phase only. The whole of the lamp load is shown connected be- 
tween the conductors A and B, to illustrate the condition of want 
of balance. 

In the vector diagram (Fig. 4) draw the equilateral triangle NST 
to represent the three pressures between terminals, the length of 
the side being supposed proportional to the voltage E. From the 


F 
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centre O draw the three equivalent star vectors through the points 
N, S and T respectively. Now, from the readings I and A of the 
idle-current ammeter and the ammeter in series with same, calcu- 
late the work or load component of the current by means of 
the formula MN = /A?- I*. This gives ив the point M on the pro- 
longation of the vector ON, and by completing the right-angled 
triangle NMA, with the length MA to represent the idle current, we 
obtain the direction of the vector NA, which represents the current 
in the ammeter A (Fig. 8). 

The two other current vectors SB and TC are now easily drawn, 
because the vectorial sum of all three currents must necessarily be 
equal to zero. From the point N as a centre, describe an arc of 
circle of such a radius as to represent the current indicated by the 
ammeter В; and from A as a centre, describe another arc, of radius 
AH equal to the current C. These circles will intersect at the point 
H, and the triangle NAH will, therefore, represent the closed polygon 
of the current vectors. 

Draw TC equal and parallel to AH and SB equal and parallel to 
HN ; also drop the perpendiculars CF and BD respectively on the 
prolongations of the pressure vectors OT and OS. The diagram is 
now complete, and the total power is evidently given by the expression 


Watts=./3E(NM+TF+SD). 


It will thus be seen how, with the aid of a drawing board and a pair 
of compasses, an extremely simple arithmetical calculation renders 
it possible to arrive at the true power of an unbalanced three-phase 
circuit from the readings of a single ‘‘idle-current’’ ammeter in 
addition to the indications of the three main ammeters. 


A LAMP FOR TEMPORARY INSTALLATIONS. 


Messrs. Roger Dawson (Ltd.) have sent us a specimen of a new 
lamp they are placing on the market for use on temporary instal- 
lations, and particularly for illumination purposes. The cap of the 
lamp is designed to enable it to be connected directly to the cables 
or wires without the intermediary of a lampholder. The lamp cap 
is of china, and it has two grooves in which spring contacts, S S, are 
fitted, as shown in Fig. 1. These two springs are separated by a 


N 
М 


Fra. 1.— DETAILS or Lamp Cap, Евке PLATE AND. Моорех PIN. 


china wall pierced with a hole, Н. The two conductors аге bared 
sufficiently to make contact with the top of the springs SS, and the 
fibre plate F is then passed over the china wall, and is held in place 
by the wooden pin P. Fig. 2 shows the lamp connected up. 


Fig. 2.— Lau CONNECTED UP. 


If, for temporary illumination purposes, it is desired to align the 
lamps accurately, thin slips of wood can be slotted to receive the 
china wall, and the lamp can then be fixed by placing the wooden 
pin through the hole. 


induced in the shunt by mutual induction. 


CORRESPONDENCE. 


WATTMETER CORRECTING FACTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Although unwilling to again trespass on your space 
over this matter, I should be glad if you will give me an 
opportunity of correcting the impression which would be given 
by the two letters of Mr. W. H. Wilson, who appears to have 
fallen into what I may perhaps be pardoned for calling a 
natural but serious error. The root of his trouble lies in the 
fact that in his second communication he has concentrated his 
attention solely on the shift of phase of the shunt current due 
to mutual induction without considering the effect on its 
magnitude. 

The statement of Mr. Edgcumbe in his letter published in 
your issue of the 7th inst. is substantially correct, although he 
does not enable us to estimate the effect of the self induction 
of the shunt on the mutually-induced shunt current. 

If we represent what occurs by vector diagrams, Fig. 1 shows 
the relations in a non-inductive wattmeter, while Fig. 2 enables 
the modification due to the inductance of the shunt to be 
clearly seen. In Fig. 1, OV represents the P.D. at the shunt 
terminals, and OC the main current (in this case lagging). It 
cannot be disputed that any E.M.F. induced in the shunt coil 
by the main current is in quadrature with that current and is, 
therefore, represented by some vector VE in the line perpen- 
dicular to OC. The magnitude and sense of VE depends upon 
the position of the shunt coil, and in most indicating watt- 
meters it changes sign somewhere about the middle of the scale 
where the shunt coil is perpendicular to the main coil. The 
total E. M.F. in the shunt circuit is consequently OE. In this 


FIG. 2. 


Fic. 1. 


case since the shunt is assumed non-inductive, the shunt current 
is proportional to and in phase with the total E.M.F. Hence 
the currents may be represented by Oc and Oc’, showing that 
the shunt current is altered not only in phase, but in magni- 
tude; while the projection of Oc upon OC, which represents the 
torque, remains unaltered. Mr. Wilson's experimental dis- 
covery that the shunt current was altered 1 deg. by mutual 
induction at unity power-factor is only what should be ex- 
pected, but he has not realised that the variation of the 
* C.R.P.D." he mentions compensates exactly for this lag, and 
entirely eliminates the error. 

The presence of reactance in the shunt unfortunately de- 
stroys the sweet simplicity of this automatic correction, but it 
may still be shown that the error which can be caused by 
mutual induction is extremely small. In Fig. 2above we have 
the same diagram as before, except that the currents are shown 
lagging by a small angle a = Тр, where T is the resultant time 
constant of the shunt circuit. Unless the reactance of the 
shunt is larger than would be found in any ordinary instru- 
ment, the magnitude of the shunt current will not be affected 
by this reactance, and we need only consider the effect of shift 
of phase. The currents Oc and Oc’ will, therefore, be of the 
same magnitude as before, and will lag by the angle а behind 
OV and OE respectively; while cc’, which may be regarded as 
a mutually-induced current, will similarly lag by an angle a 
behind VE or its former direction. The projection of Oc upon 
OC will be altered due to the inductance, as is well known, and 
it is obvious that the projection of Oc upon OC will now no 
longer be the same as that of Oc, as was the case for a non- 
inductive shunt. But a moments consideration will show that 
the difference between these two projections is сс'а, from which 
it follows that the error in the reading is zw’ — w = Cea, or Ce Ty 
where C isthe virtual main current and e the virtual voltage 
This voltage is, of 
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course, MCp if M is the coefficient of mutual induction between 
the shunt and series coils. Hence we may write 
ôw =w —w=Cea or CeTp 
or Sw =w — w = MC?pa = МС?Тр?, 
as the error due to mutual induction. 
Some interesting results immediately follow from this. In 
the first place, at unity power-factor the percentage error is 


Ce e 
1007, ^ or 100 o. 


radian, and e is V/20, as Mr. Wilson has found for the 
Thomson meter, the percentage error is 


If a is even as high as 1 deg. or 1/57:3 


100 
50 57-3 9 less than 
0:1 per cent. At low power-factors, as I have previously 
shown, the error due to inductance is Wa or CVa. Hence 
the ratio of the mutual inductive to the self-inductive error 
=Cea/CVa=e/V. Consequently the deflection on zero power- 
factor for Mr. Wilson's own case would only be altered by 
pth of its value with the greatest current. But this voltage 
ratio is probably very much greater than exists in wattmeters 
where the torque is less than in meters. It is noticeable that 
if M or e were constant the error due to mutual induction 
would be constant at all power-factors. Owing, however, to 
the movement of the coil, it will probably be greatest at the 
two ends of the scale, though even there it is in all practical 
cases of negligible amount. It will be seen, therefore, that in 
my tests at zero power-factor, to which Mr. Wilson takes 
exception, I have made the most severe test possible, both as 
to errors of shunt reactance and mutual induction. 

It may be mentioned that if the shunt current is lagging 
the effect is one of repulsion. Hence, in an ordinary wattmeter 
the result of mutual induction would be to increase the reading 
at the top of the scale and to decrease it on zero power-factor. 
Mutual induction, therefore, in so far as it has any effect tends 
to compensate for the reactance of the shunt, as would be ex- 
pected. This might be turned to good account in wattmeter 
construction. 

The method of testing mutual-induction errors by short cir- 
cuiting the shunt terminals suggested by Mr. Edgcumbe appears 
to me excellent, and I am unable to follow Mr. Wilson's stric- 
tures upon it. If he considers that the effect of the current во 
produced is precisely the same as if it were superposed on the 
current due to the P.D., he will see that the shift of the pointer 
is the exact amount that would be produced by mutual induc- 
tion at the same current when the wattmeter is used under 
normal conditions. I would suggest, however, that useful 
results could be got by setting over the springs so as to test at 
various parts of the scale, as if a wattmeter had its coils per- 
pendicular at zero the effect if present would be missed. "The 
variation of mutual induction would thus be obtained. 

In general, the torque on a short-circuited coil suspended in 
the alternating field of another coil will easily be seen to have 
MC?p dM 


the value 0 sina, and for small values of a this 
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reduces to = Р 75 where T is the time constant of the 


moving coil, I its impedance, and 6 the angle of deflection. If 
T is zero this torque vanishes. This formula leads to the same 
result as that given above. 

In conclusion, I must apologise for having occupied so much 
of your valuable space. It would, however, be so unfortunate 
ik the remarks of Mr. Wilson were to cause the clouds to 
gather again, which have only just begun to be partially dis- 
pelled, that I sincerely hope this contribution may do some- 
thing to restore confidence. The error of mutual induction, 
like all other errors of wattmeters, is very small in present-day 
instruments and can be made negligible.— Vours, &c., 

Northampton Institute, E.C., CHARLES V. DRYSDALE. 

July 14. 


TO THE EDITOR OF THE ELECTRICIAN. 


Six: Мг. W. H. Wilson, in his letter on the subject of 


mutual induction errors, contained in your issue of the 14th 


inst., makes, I think, the mistake of only considering the angular 


displacement, while neglecting the change in value which the 
resultant E.M.F. undergoes at the same time. As this ques- 


tion of mutual induction is one which is often brought up, it 
may be of interest to Mr. Wilson, and possibly some other 
sceptics, to look somewhat more closely into the matter. 

n the accompanying figure, let OA represent the current and 
OV the voltage of the circuit. Then the true power is given 
by ОА х OV cos ф. Let Ov be the E.M.F. induced in the 
volt coil by the current-coil flux (it will, of course, lag by 
90 deg. behind the latter). The-resultant E. M. F. is OV’, and, 
assuming negligible self-induction in the pressure circuit, the 
power measured by the wattmeter is OA х OV’ x cos ꝙ - ОА 
x OV x cos ꝙ (since OV’ x cos ф = ОХ =OV x cos ¢)—that is, 
the watt-meter measures the true power no matter how great 
be the mutual induction Ov. 

Mr. Wilson says, “One might apply 
Mr. Edgcumbe’s reasoning to the self- 
induced E.M.F. to show that, no matter 
how large this E.M.F., it produces no 
torque when the power-factor in the 
system is unity, as the resulting current 
will be 90 deg. out of phase with the 
current in the series turns. Of course, 
this is not true, . . . . Mr. Wilson 
is here assuming that the E.M.F. of self- 
induction is 90 deg. out of phase with the 
impressed voltage, whereas in reality it is 90 deg. out of phase 
with the resultant current, and this resultant current will not 
necessarily be in phase with the main current when the power- 
factor of the load is unity, but only when this power-factor is 
equal to that of the volt circuit. 

When this condition is fulfilled the self-induction of the shunt 
circuit will be without effect upon the readings.— Yours, &c., 

Westminster, S.W., July 17. KENELM EDGCUMBE. 


THE L.C.C. AND HOUSE WIRING. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I should esteem it a favour if you would allow me 
through the columns of your valuable journal to thank those 
gentlemen who so kindly volunteered to come forward and 
give evidence on behalf of the Contractors against the L.C.C. 
General Powers Bill. Thanks to the solicitors engaged, our 
case was presented in such a manner before the House of Lords 
that the Committee decided to strike out Part 12 of the bill 
entirely, that is, the whole of the clauses relating to munici- 
palities carrying on the wiring work themselves. 

You may remember that in 1903 similar clauses were intro- 
duced into a bill by the L.C.C., and that we were then success- 
ful in getting the House of Commons to move an instruction 
that they should be cut out. This year we were unsuccessful 
in the House of Commons, but successful in the House of 
Lords, and our success is in a great measure due to the opposi- 
tion we were able to make owing to the good evidence volun- 
teered and to the money subscribed by members of the electrical 
profession generally outside of our Association.—Yours, &c., 

LEONARD G. Тате, Hon. Sec. Electrical 
Contractors’ Association (Incorp.) 
20, Bucklersbury, London, E.C., July 17. 


STANDARD LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Dr. Fleming’s letter on Standard Lamps” in your 
last issue hardly does justice to me. As regards the use of 
large bulbs, I do not say that they have no utility, but that 
their use is not of great importance. This is not a mere asser- 
tion on my part, but can be substantiated by facts and figures, 
which I am prepared to publish if necessary. I carried out 
tests on bulb-blackening some four years ago, and found that 
the loss of light due to blackening was quite small by com- 
parison with the reduction of the candle-power from other 
causes. Of course, the bulbs should be large enough to mini- 
mise semi-focussing effects. 

With regard to Dr. Fleming’s method of ageing filaments 
till they have attained their maximum candle-power, this has 
probably occurred to every expert in photometry, and was 
employed by myself before Dr. Fleming read his Paper on 
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photometry before the Institution of Electrical Engineers. 
Although by this method it is quite possible to obtain con- 
stant eandle-power for a short time, as soon as the peak has 
been well passed the fall in candle-power is generally very 
rapid, and I have often found it desirable to extend the ageing 
to a much later period of the lamp’s life, when any subsequent 
change in candle-power is likely to be very much smaller. 
This is borne out by experiment. In my previous letter I 
should have said that the ageing should be stopped not merely 
when the rate of change of candle-power is à minimum, but 
when it is a minimum when taken over an extended period. 

I do not claim any novelty for my ideas on standard lamps, 
nor can I claim to have made any discoveries ; I fully recog- 
nise the value of Dr. Fleming’s work, but always prefer to 
confirm the work of others by personal experiment before 
adopting their recommendations.— Yours, &c., 

York Mansion, Westminster, LANCELOT W. WILD. 

July 15. 


THE EFFECT OF HERTZIAN WAVES ON HYSTERESIS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Prof. Arnó's recent Papers, extracts from which you 
gave in your issue of July 7th, do not give any novel results— 
at least as regards oscillations. 

When Prof. Arnó published his own experiments early in 
1904 he doubted the accuracy of my observation of a decrease 
of hysteresis as a result of the action of oscillations, and he 
considered that the subject required further investigation. 
Yet his five Papers, devoid as they are of any numerical results, 
hardly bring any one nearer to a satisfactory explanation of the 
processes involved. 

Using his arrangement, which by the way is my old differen- 
tial method of 1902, with the addition of a torsion head (a 
deflection is just as serviceable), he has confirmed my observa- 
tions published in July, 1903 ; and I may also point out that 
the method adopted, in which the oscillations in a primary 
winding are caused to induce others in a secondary made out 
of magnetic material, had also been employed by me previously, 
as has also the transversal effect which Prof. Arnó now uses. 

A further point, and one to which I notice you take excep- 
tion, is the statement that the angle described by the torsion 
head is taken as a measure of the magnetic lag in the cylinder. 
The angle can, however, only be taken as a measure of the 
alteration caused by the oscillations, in the loss (per cycle) due 
to hysteresis and eddy currents. By Prof. Arnó's method of 
reasoning an increase in the angle denotes au increase in the 
lag. Butif the hysteresis loss is increased (in weak fields) as a 
result of oscillations, the angle will become greater for each 
successive increment of increase; and yet the magnetic lag 
(true hysteresis) wil be progressively diminished. How can 
this fact be reconciled with the preceding statement ? 

Another point in the reasoning is equally difficult to follow, 
and stil more difficult to accept. Thus, in weak fields he 
states that an increased deflection in tlie same direction as 
the field moves in is taken as meaning that there is an in- 
crease in the lag with which the magnetisution of the steel follows 
the field. (This is a literal translation.) Now, first of all, 
he is measuring hysteresis loss, not hysteresis ; an increased 
deflection means increased loss. If we look upon the lag of 
magnetisation (hysteresis proper), this has been decreased ; for 
the induction has been increased—ie., brought nearer the 
normal curve of magnetisation (Maurain), which has also been 
confirmed by Garibaldi. 

In a recent article in your columns I put forward an explana- 
tion of what takes place when the hysteresis loss is increased 
as a result of oscillations acting ; this explanation is confirmed 
by Garibaldi's results. The decrease of hysteresis loss observed 
in stronger fields is, however, not quite so simply explained. 

It is quite possible (L) that the oscillations produce an 
actual decrease of the hysteresis loss without increase of induc- 
tion, or at least out of all proportion to the small increase of 
induction, if any, as in the case of alternating currents, in which 
event the effect of the increased induction would be masked ; 
(II.) that the oscillations produce a diminution of the induc- 
tion, leading to a diminished hysteresis loss corresponding to 
the lessened induction; (III.) that both effects I. and II. are 
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present. Should the efect under II. be proved to really take 
place, this would remove the general applicability of the state- 
ment that the oscillations annul the hysteresis (lag), which you 
quoted in your issue of May 5th in referring to my article in that 
number. It is moredifficult to accept the view that the magnetic 
property of the material undergoesasudden ee at theneutral 
point than it isto consider that the net effect is due to two con- 
flicting influences which exactly balance oneanotherat theneutral 
point (at any rate as regards hysteresis loss), while at points 
above or below this one or other of these influences prepon- 
derates. The curves for hysteresis loss with increasing field, 
first with and then without oscillations, lend support to this 
view ; the curves are very similar and cross at a small angle. 
In conclusion, while undoubtedly all these actions are based 
upon changes in hysteresis, a much clearer idea of what is 
taking place is obtained by considering the induction in the case 
of Marconi-type detectors or the induction and hysteresis loss 
in the Walter-Ewing types. Prof. Garibaldi, in his excellent 
Paper, which unfortunately has not appeared in English as 
yet, has apparently come to the same conclusion, as his inves- 
tion is based upon an examination of the induction and not the 
hysteresis.— Yours, &c., L. H. WALTER. 
London, S.W., July 14. 


THE MEASUREMENT OF LOW RESISTANCE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to the description by Mr. Wild, in your 
last issue, of the method adopted by him for comparison of low 
resistances : In the first place the two “ great disadvantages " in 
the use of the potentiometer for that purpose do not exist in 
the hands of one conversant with the use and capabilities of 
the instrument. Where sub-multiples of the ohm in the ratio 
of 10 to 1 are concerned, an error of 1 in 10,000 is at most pos- 
sible, using the plain instrument ; but with the aid of the resis 
tance box mentioned this can be reduced indefinitely, certainly 
to 1 in 100,000. In the second place, the drop of voltage 1s 
not limited to -th volt. This value is controlled solely by the 
sensibility of the galvanometer employed. It may be reduced 
to 44g volt for comparisons to 1 in 10,000 or Tooth volt for 
1 in 1,000. 

So far, the “disavantages”; now the great advantages of the 
potentiometer over the method adopted by Mr. Wild are :— 

1. The resistance of contacts and connections is immaterial. 

2. The actual resistance of galvanometer, &c., is immaterial. 

3. Tbe temperature of galvanometer, &c., is immaterial. 

4. A thermometer iu the galvanometer, &c., is immaterial. 

5. An accuracy to 1 in 500 is easily obtained at one rough reading, not 
Eu galvanometer requires no readjustment for higher accuracy. 

7. An error of 1 in 10,000 is observable by several tenths and not 
14 hundredtbs of an inch deflection. | 

8. Calculation and formula with temperature coefficients is not required : 


you get a directly-read value. are: 
9. Ratios of 10, 100, 1,000, or more, to 1 are possible with higher accuracy. 
10. Ratios of less than 10 to 1 are compared with equal ease. 


From experience gained with the method somewhere about 
the early eighties, there are, if I remember aright, at least two 
weak points (and of them nothing is said): leakage or insula- 
tion and thermo-junction troubles. As a method where other 
means are non-existent, that described by Mr. Wild is not to 
be despised, but writing with a little knowledge of the dith- 
culties attendant on such work, the claimed accuracy to 1 m 
10,000 for manganin shunts makes one close one eye, as it 
means exact measurement to +11010 part of an ohm in the 
case of 10th ohm standard and zwoodaouoth of an ohm in the 
case of Tooth ohm, when using a method with variables 1 
the matter of temperature, connections, leakage and thermo- 
junctions that have to be taken into account. C'est impossible . 
—Yours, &c., W. C. FISHER. 

Gordon Works, West Ealing, London, W., 

July 18. 


TESTING ALTERNATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: With reference to the Editorial Note in your issue of 
July 14th, it may be of some value to those interested to 
refer to my Paper on “ Alternating-Current Dynamo Tests, 
described in Vol. CXXX., Journal Inst. C. E. These tests were 
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arranged and carried out by the late Dr. John Hopkinson and 
myself. Subsequently Sir Alexander B. W. Kennedy made 
independent dynamometer tests, and the original results were 
verifled to a small fraction of 1 per cent. The means employed 
being exceptionally elaborate and the verification being beyond 
doubt, the results became of considerable importance to those 
investigating such matters. — Yours, &c., 


London, E. C., July 14. H. F. PARSHALL. 


[The method to which Mr. H. F. Parshall refers, forms 
the subject of an illustrated Paper by him in the Journal of 
the Institution of Civil Engineers (Vol. CXXX., p. 247). 
To carry out the method, which is on the Hopkinson prin- 
ciple, two similar alternators are necessary. These are 
mechanically connected by a special coupling which allows 
the two armatures to be displaced by any desired angle. 
Mr. Parshall conducted the tests with two 385-kw. 2,200- 
volt alternators running at 300 revs. per min., and built 
by the General Electric Co. of America for the Bankside sta- 
tion of the City of London Electric Lighting Co. The results 
of the tests show that when two similar machines arc equally 
excited, the phase of current and E.M.F. obtaining in the cir- 
cuit corresponds with close approximation to that of an alter- 
nator running on a non-inductive load. The set was belt-driven 
and a dynamometer was employed to measure the torque 
applied. Besides determining the efficiency of the alternators 
at different loads, the author obtained quantative results with 
regard to the armature reaction and its effects upon the field 
magnets. The method was also applied for resolving the total 
losses into their components.—EbD. E.] 


PARLIAMENTARY INTELLIGENCE. 


TELEPHONE AGREEMENT. 


The final sitting, for hearing evidence, of the House of Commons Com- 
mittee on the agreement between the Postmaster-General and the National 
Telephone Co. was held on Monday. 

Mr. GAINE, general manager of the company, said that any recom- 
mendations of the Committee as to the staff could not be inserted in 
the agreement. They could only be made for the consideration of the 
Government, to be acted upon by a Treasury minute or something of 
that kind. 

Mr. H. DABINGTON SMITH, secretary to the Post Office, replying 
to the claims of the staff of the National Co., said the Postmaster-General 
could not give a guarantee to take over the staff en bloc. At the same 
time, he believed that the large majority of the staff would be placed on 
the established service, and they would be far more secure than they were 
now. The labour staff would, of course, be upon the unestablished staff, 
and they would be no less secure as to continuity of employment than at 
present. The statements of the Postmaster-General on this subject 
reserved the right not to take over individuals if he considered they were, 
for any reason, unsuitable. , 

Alderman LARARD (Mayor of Hull) was allowed to give further 
evidence in explanation of some differences of opinion which had arisen 
between the views expressed by the Post Office and himself as to the 
negotiations between the Hull Corporation and the National Telephone Co. 
They were hardly material to the agreement, however, as the Chairman 
had pointed out at a previous sitting. 

Bailie D. M. STEVENSON, on behalf of the Glasgow Corporation, also 
gave further evidence in contradiction of the views expressed by the Post 
Office witnesses as to the policy which induced municipalities to embark 
in the telephone business. Glasgow bad been given distinctly to under- 
stand that they would not be prejudiced in taking their licence until 1911 
instead of 1925. as they might have done. Their reason for not taking 
the licence for the longer period was tbat they did not wish the licence of 
the company to be extended to that period also. He maintained the 


views expressed in his previous evidence, despite of the evidence of the 


Post Office. 
The Committee then adjourned until Monday, when they will meet to 
consider their report. 


THE ADMINISTRATIVE COUNTY OF LONDON AND 
DISTRICT ELECTRIC POWER BILL. 


Thursday, July 13 (continued). 

Mr. C. H. MERZ, engineer to the promoters, was the first witness. 
After making a detailed general statement of the advantages of a cheap 
supply of electrical energy, he dealt at some length with the small progress 
made in London hitherto. In making a comparison with various cities at 
home and abroad, be said that Boston had 52 E R. . for every 1,000 head 
of population, Tyneside 49, New York 35, Frankfort-on- Maine 35, Berlin 


22, Hamburg 13, and London (industrial area) only 4. He estimated 
that whereas at present out of a total of 456,415 н.р. installed, only 
16,176 н.р. were electrically driven; by 1911 there would be 484,148 н.р. 
installed, and if the opportunity were given for a cheap supply of energy 
all this would be electrically driven. If supplied electrically, he estimated 
the requirements of London in 1911 as follows: For power purposes, 
340,000,000 units per annum; lighting, 234,000,000 units; traction, 
567,700,000 unite. Total 1,141,700,000 units. As showing the con- 
ditions under which the present undertakings supplied he handed in the 
following table :— 


Existine ELECTRIC LIGHTING AUTHORITIES, 
Statistics relating to Proposed Area of Supply, усаг 1903-4, from Board of 
Trade Returns, and Evidence given by opponents in the House of Lords. 


1. Capital expenditure on stations per kilowatt installed £50°5 

2. Works costs per unit репегаќед.................... 0-98d. 

8. Total cost per unit generated including capital charges 1:78d. 

4. Gross rovon coss у кла хаз нана £1,770,907 
5. Revenue from power supply ..... ——— О УГ £131,056 

6. Proportion of (5) to ())) ö 7 4 per cent. 


As further demonstrating that the existing undertakings were supply- 
ing under uneconomical conditions, he said that the total number of elec- 
tricity generating stations in the area of the bill were 51, their average size 
was 2,720 kw., the average size of the engines was 331 kw., the number of 
different systems of generation were 31, and the number of different vol- 
tages of supply 19. The prices in the bill were lower than had ever been 
inserted in any power bill before. The maximum price to the worst 
possible consumer was 1}d., whereas the average price now paid in 
London, as given in evidence before the House of Lords Committee was 
1:94d. He confirmed all that he said before the House of Lords Com- 
mittee with regard to the possibilities of the existing authorities ever being 
able to give the supply contemplated under the bill, and also made 
reference to the development of electric power supply on the Tyne, where 
the average price per B. O. T. unit was łd., laying stress upon the hiring 
out of motors as а means of encouraging manufacturers to chauge from 
steam to electric working. 
Friday, July 14. 

Mr. FREEMAN, K.C., on behalf of several borough souncils, made an 
application that the agreements with Stepney, Barking and Bexley should 
be produced. He also asked that the opposition might be at once fur- 
nished with the trend of the purchase clause proposed by the promoters 
БО far as it had gone. Both on second reading and before the Committee 
what was called a purchase clause had been referred to, but no one had 
yet seen it. This was very vital to his case, and he would like to know 
all about it as soon as possible. 

Mr. LEWIS COWARD, K.C., for the London County Council, and Mr, 
RIGG, for the City Corporation, made a similar application. 

Mr. Н. LLOYD, K.C., said that no purchase clause had been drafted 
yet. He thought that the details of the clause ought to be decided: by the 
Committee after hearing what the opposition had to say. Copies of the \ 
agreements with Stepney, Barking and Bexley should be furnished. 

After some discussion, the Committee decided that the promoters must 
рш» the clause on Monday, before Mr. Merz’s cross-examination was 
tinished. 

Mr. MERZ was then further examined by Mr. LLOYD. Dealing with 
the capital and revenue estimates, he handed in the tables given in 
our issue for March 24, and of which he had prepared the following 
summary: ö 


Capital Expenditure of Proposed Undertaking (Summarised fromm 
Detailed Tables). 


-Load on stations. 
50,000-60,000 kw. 250,000 kw. 
Works completed. Works completed. 


— 


— 


Generating stations £717,200 .... £2,475,000 
Transmission system .......... 386,000 1,828,000 
Sub-stationS .................. 163,000 487,000 
Distributing system ............ 243,000 . 1,089,000 
Plant on loan 180,000 360,000 

£1,889,200 . £6,239,000 
Land and preliminary expenses.. 202,000 362,000 


... £6,601,000 


Total з» узш» RT £2,091,200 
Less— Reserve, “с. ............ — 500,000 
Nett capital required .......... £2,091,200 .... £6,101,000 
Capital authorised by the bill ............ £5,000,000 
Borrowing powers ....... Sia cere wa ГОЛУ 1,667,000 
46,667,000 


He still adhered to the estimate of £8:4 per kw. as the capital expendi- 
ture, and be compared this with the £50:5 per kw., which was the average 
for the existing London stations. The actual working expenses at the 
proposed generating station were estimated Ав follows: Wages 0:0118d. 
per unit generated, coal 0:lldd., water, oil and stores 0:0045d., repairs 
0:017d. ; total 0:1473d. per unit. Throughout his estimates, however, to 
be on the safe side, he had accepted the figures obtained at the Carville 
station of the Neweastle-upon-Tyne Electric Supply Co.—viz., 0°154d. 
The following were the generating costs at Carville :— Wages 0:02335d. 
per unit generated, fuel 0:07692d., oil, waste, &c., 0 00177d., repairs and 
maintenance 0 01753d.; total, 0:12257d. All the other details of the 
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scheme were repeated as reported in our issue for March 24, but the 
following new tables were handed to the Committee :— 


Transmission and Distribution Systems (Total Capital Expenditure 
summarised from Detailed Estimates). 


TRANSMISSION SYSTEM. 


— Cost — 
Main system — Cables £653,000 
Conduits and manholes ........ ei sae .. 891,000 
Excavation and reinstatement .......... 81,000 
Main distributing centres .............. 72,000 
——— £1,197,000 
Tributary system—Cables .............. 288,000 
Ducts and troughinßFc g. 92,000 
Excavation and reinstatement ...... Р ,000 
465,000 
£1,662,000 
Engineering and contingencies, 10 per cent. ........ 166,200 
!!!! TTT ТЕЧ £1,828,200 
Say £1,828,000 
SUB-STATIONS. 
Transformer sub-stations ........... . . . £212,000 
Converting plant and apparatus .......... 231,000 
— £443,000 
Engineering and contingencies 10 per cent. ........ 44,300 
ТОВ ооа Ба oU S CE кеа 6... £487,300 
Say £487,000 
DISTRIBUTING SYSTEM. 
Low-tension network—Cables .......... £333,000 
Ducts and troughing....... ere EDS 147,000 
Excavation and reinstatement .......... 240,000 
£720,000 
Connections to consumers 270,000 
£990,000 
Engineering and contingencies, 10 per cent......... 99,000 
Totale ose’ ТИЕ % . 21,089,000 
Say £1,089,000 


Revenue Account for Proposed Undertaking, for an Output of 
1834 Million Units. 


EXPENDITURE. REVENUE. 

Generating costs— By sale of 183,500,000 
178,000,000 units at units at 7d. .......... £389,375 
0°154d. per unit gene- Sundry receipts ........ 18,000 
CV £114,217 ——— 

Distribution............ 30,977 407,375 


General expenges,manage- 
ment, rents, rates, taxes, 
insurance and sundries 58,500 
Selling department 13,000 


Deduct expenses as stated 291,394 


Balance £115,981 
Which is sufficient to pay 54 per 
cent. on average capital for the 


£216,694 year of £2,000,000. 
Reserve, depreciation, re- 
newals, & .......... 74,700 
£291,394 
Revenue Account for Proposed Undertaking, for an Output of 600 Million 
Units, 
EXPENDITURE. | REVENUE. 
| By sale of 600,000,000 
Generating costs— units at 0:554. ...... £1,375,000 
800,000,000 units at Sundry receipts ...... 40,000 
0:15d. per unit. £500,000 —ä — 
Distribution 71.617 1.415.000 
General expenses,manage- | Deductexpensesasstated 992,617 
ment, rents, rates, taxes, ———— 
insurance and sundries 156,000 . Balance ...... £422,383 
Selling department...... 25,000 Which is sufficient to pay 
— 43% on £1,000,000 .. 45,000 
752,617 5% оп 2,000,000.. 100,000 
Reserve, depreciation, re- 8% on 38,000,000.. 240,000 
newals, &.. 240,000 — — 
— | £385,000 
Total.......... £992,617 | — 
f And to carry forward £37,383 


In commenting upon the results obtain ed at Newcastle, Mr. Merz 
emphasised the importance of hiring out machinery for the purpose of 
electric driving and also the advantage of having a selling department 
which would be composed of engineers whose duty it would be to canvass 
manufacturers and bring the advantages of electric driving and the 
facilities offered by the company, to their notice. He had provided 
£13,000 in his estimates for this, boi by the time the company's business 
was developed he anticipated this would require £25,000. 

Mr. MERZ then detailed the provisions of the bill with regard to con- 
ditions of eupply and pointed out that there was no obligation upon any 
local authority or company to take a supply. But as demonstrating the 
advantages to local authorities to deal with the company, he put in the 
following table. 


Вовосон Councits AND Всік Supp ty. 

Comparison between Present Costs of Production in Borough Councils” 
Generating Stations (taken from evidence given by opponents before 

the House of Lords), and Cost of Bulk Supply at Maximum Prices 
fixed by Bill. 


uh mc a 


Capital outlay Works cost of 
on land build. Capital genrt’ng only us от Cost of 
Borough. ings, m’chnry| charges (excldng. dis- d ei bulk 
only (excldng.| on (2). tribution and i8) & (4) supply. 
mains, &c.) management)! (3). 
Battersea £137,156 | £3,580 £6,323 49,903 27,772 
Bermondsey ..| 30.990 712 3,466 4,178 2.516 
Fulham ...... 62,862 3,143 7,154 10,297, 7,178 
THackney ...... 122,211 *8,060 6,171 14,2281, 11,254 
Hammersmith . 106,545 6,219 10,377 16,596 11,929 
Hampstead 192,756 | 12,000 18,286 30,286. 19,870 
tIslington...... 212,815 | 10,213 19,967 80180, 16,697 
Poplar........ 76,380 4,843 8,120 12,963 10,070 
Shoreditch .... 171,716 7,538 20,562 28,100! 15,504 
tSouthwark.... 53,898 8,110 4,908 8.018 4,062 
St. Pancras.... 195,022 | 12,398 20,141 32,539 24,117 
Total...... £1,362,351 £71,816 | £125,475 |£197,291)£131,269 


* Including depreciation. t These figures were obtained from the 
accounts of the undertakings for year ending March, 1904, as no figures 
were given in evidence. 


In order to prevent the local authority who became the middleman from 
making a large profit, it was their intention to agree with all local autho- 
rities that certain maximum prices should be charged, and also that any 
reduction made by the company should be given to the consumer. In 
this way the company were in a way the distributors because, for instance, 
if they found in a particular district there was a class of consumer whom 
they had not touched, but whom they could touch by a reduction of 
rates, they would go to the local authority and say that they would 
reduce the price by 10 per cent., and that the local authority must give 
the reduction to the consumer. This was one form of agreement, and it 
had been used with Stepney. Another form of agreement was to supply 
the local authority in bulk for lighting and tramways, but to supply the 
manufacturer directly. With regard to the competition with local 
authorities for power purposes, where no agreement for bulk supply was 
come to, he repudiated the suggestions that had been made at various 
times that the company could pick and choose its consumers, because, as 
a matter of fact, in any area where the Board of Trade allowed the com- 
pany to compete all the conditions of a provisional order could be put 
upon them. Dealing generally with the proposals of the bill, Mr. Merz 
said that he was convinced that some such scheme as this was necessary 
to meet the conditions of electric supply in London. It might be sug- 
gested that such a scheme should be provided by a combination of local 
authorities, but no such scheme was before Parliament at present. If 
such a scheme were attempted he thought considerable delay must occur, 
even if they could agree among themselves. Again, the large number of 
generating stations and different systems of supply would tend to retard 
economical working. The promoters of this scheme claimed no monopoly. 
In fact, no power company could have а monopoly, owing to the com- 
petition from other forms of power. 

Mr. LEWIS COWARD, K.C., then commenced his cross-examination 
on behalf of the London County Council. 


Monday, July 17. 
Mr. FITZGERALD, K.C., on behalf of he promoters, handed in clauses 
agreed with Stepney, Bexley and Barking, and also with the Kent Power 
Co., with whom agreements had been arrived at. 


STEPNEY AGREEMENT. 

Many of the terms of the agreement with the Stepney Borough Council 
were given in our last issue, p. 494, and it will be remembered that the 
arrangement is that the Council agrees to purchase power іп bulk from 
the company as coon as its present station is fully loaded, the company, 
if desired to do so, taking over the site already acquired by the Council 
for a new station. The company also agrees not to supply consumers in 
Stepney directly, the supply being through the Council's electricity depart- 
ment. Railway companies are excepted from this provision, however, the 
company being left free to supply them. The following conditions have 
also been included in the agreement :— 

The Council is not required to guarantee to take any fixed amount of 
energy from the company. The company is to be ready to supply the 
Council with at least 500 kw. within 18 months of the passing of the act. 
The supply of energy is to be delivered by the company at two or more 
points, one point for every 2,000kw. demanded, The company is to 
indemnify the Council in the event of any failure to supply, and in respect 
of all actions, damages, claims, or expenses arising from the company's 
negligence. The maximum charge to be made by the company in respect 
of bulk supply (which is to be delivered ‘‘ converted to the form and trans- 
formed to the pressure reasonably required by the Council") is £3 per 
annum per kilowatt of maximum demand, plus 0:33d. per unit. The 
Council is to have the right at intervals of five years to appeal to 
an arbitrator (to be appointed by the Board of Trade) for a reduc- 
tion of this rate. On the other hand, the Council will undertake to 
charge power consumers not more than £1. 10s. per aonum per kilo- 
watt demanded in excess of the price charged by the company for the 
bulk supply. Should the Council fail to lay down sufficient additional 
distributing mains as may reasonably be required to deal with the 
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increase or extension of business to such an extent that another company 
is allowed by Parliament to supply in Stepney, the company reserve to 
themselves the right of laying such new mains as the extension of business 
and competition with the new company may require. The company may, 
if itso desire, rent the Council’s new site, above referred to, at an annual 
rent of £350 (plus rates and taxes) in order to erect a temporary station 
necessary to give the bulk supply mentioned. This temporary station, 
however, would be liable to removal four years after the passing of the 
act. If required by the Council the company is to take over at cost price 
so much of the cable system which the Council have put down for three- 
phase high-tension transmission as is at present laid from the Council’s 
Osborn-street Generating Station along the Mile End-road to Burdett- 
road and along Commercial-road to Burdett-road. Any dispute or differ- 
ence between the Council and the company with reference to these pro- 
visions is to be settled by arbitration. 


BEXLEY AGREEMENT. 


The company agrees to take over the generating station (including 
lands and buildings) of the Council and all plant, machinery and stores 
used by the Council in connection therewith on March 31, 1908, paying 
the interest and sinking fund charges. The company will then supply the 
Council “їп bulk ” with current required for public and private electric 
lighting, and for the Council’s tramways, at a flat rate not exceeding 
1:35d. per unit, but if the company call upon them to do so the Council 
must supply all power users in the Council's area with current at a lower 
rate, on condition that the company compensate the Council for any loss 
which may result. Failing agreement as to the amount of this loss, it is 
to be determined by an umpire. The company, however, retains the 
right to sell current direct to power users and tramways. When the 
period of the Council's loan has expired, and at the expiration of every 
subsequent period of five years, the Council shall have the right of 
appealing to an arbitrator (to be nominated or appointed by the Board of 

rade if the parties fail to agree on one) for a reduction of the price per 
unit, and the arbitrator, in deciding, “shall have regard, among other 
things, to the actual cost which the Council would themselves be put to 
in producing instead of purchasing energy required for their under- 
taking.” The current will be metered to the Council either at the switch- 
board of the existing generating station or, at the option of the company, 
at the existing car sheds, ‘‘at the pressures and on the systems and with 
such regularity as may be reasonably required by the Council.” After 
the erection of a permanent generating station of their own, the com- 
pany may discontinue the use of the generating station taken over from 
the Council, and may dispose of it after giving the Council a satis- 
factory guarantee for the repayment of the outstanding loans and 
interest thereon. The company may use for the supply to other 
districts the existing generating station and plant taken over from the 
Council, provided that this does not interfere with the supply given to 
the Council. 42 years from the date of the passing of the act the 
Council may cease to take a bulk supply from the company on giving 
them 12 months’ notice, and on compensating the company for the 
unredeemed portion of the special plant (including cables) installed in 
Bexley for the supply of the Council, the life of the plant and cables being 
taken as 25 years, but this is not to affect the company's right to supply 
power consumers directly. The Council is not to reduce the energy 
annually consumed for their public lighting and tramways below that con- 
sumed during 1905, and so long as they take a bulk supply from the com- 
pany they may not lease the Bexley tramways except on the basis of the 
current required for them being purchased from the company on the same 
terms. The company agrees to indemnify the Council against any claims 
and costs recovered from the Council on account of the company’s failure 
to supply provided that the Council shall at the company’s expense take 
all necessary steps to resist such claims if required by the company.” In 
the event of failure to supply energy for the tramways (except through 
force majeure, inevitable accident, or strikes or lock-outs) the company’s 
liability will be calculated at the rate of 10d. per mile on the car-miles 
lost. Any difference between the Council and the company is to be 
settled by arbitration. 

BARKING AGREEMENT. 


This agreement is scheduled to the bill. In the cases of Stepney and 
Bexley clauses have been inserted only. The company shall take over, 
two years after the passing of the bill, the Council’s electrical undertaking 
together with all liabilities on the same not exceeding £100,000, including 
a liability for the sum of £2,000, being or towards the deficiency made in 
past years in the operation of the said undertaking, and including the 
liability for payment of the capital charges. All plant ordered and all 
money expended for or on account of the Council’s electrical undertaking 
during the intervening period is to be subject to the reasonable approval 
cf the company." The company will pay the Council a rental of £150 
per annum for the first ten years, and £100 per annum subsequently, for 
the land on which generating station, office, &c., are erected. The average 
prices to be charged by the company for electrical energy within the 
Council's area shall not exceed the following: For power purposes 1d. per 
unit, for traction purposes 1d. per unit, for public lighting 1:5d. per unit, for 
private lighting 4d. per unit. Thesame provision is made as to periodical 
revision of price as in the Bexley agreement, but in addition to this the com- 
pany agrees to reduce the average price of electricity to private lighting con- 
sumers by 5 per cent. three years after the transfer of the undertaking and 
by an additional 5 per cent. after a further period of two years. Energy for 
tramways, light railways and publie lighting will be supplied to the Council 
at the pressure and on the system in use at the date of the transfer, 
but these may be altered by agreement, or, in case of difference, by arbi- 
tration, The Council may not reduce the annual demand of energy for 
public hghting to below that consumed during the twelve months imme- 
diately preceding the transfer. In the event of a transfer of the Council’s 
tramways and light railways, the transferee is to take electrical energy 


from the company on the same terms as that arranged for the Council. 
The company will supply the Council with energy for the whole of their 
existing and any future sewage-pumping system at an average price not 
exceeding $d. per unit. A similar clause is inserted as in the Bexley 
agreement with regard to the ultimate supply from the company’s per- 
manent generating station. The company agrees either to take over the 
staff which the Council now employ in their electrical undertaking at the 
date of the transfer or to compensate any member of the staff for loss of 
office, but all increase of salaries and wages made by the Council after the 
passing of the bill into law will be “ subject to the reasonable approval of 
the company. Апу dispute arising between the Council and the com- 
pany is to be determined by an arbitrator to be appointed by the Board of 
rade on the application of either party. | 


AGREEMENT WITH THE Kent ELECTRIC Power Co. 


The object of this agreement (which also forms a schedule to the bill) 
is “ to mutually co-operate in promoting the use of electrical energy to 
the mutual advantage of the parties in the area of supply common to 
their respective undertakings." The Kent Co. are to take from the 
London Co. all energy required for the common area of the two cam- 
panies, the Kent Co. acting as distributors. The distributing system is to 
be laid by the Kent Co. in such a manner as the London Co. shall reason- 
ably approve. Disputes under this head to be settled by arbitration. 
The price to be paid by the Kent Co. for the energy supplied to it will be the 
gross amount received from consumers less the following deductions :— 
(a) 10 per cent. per annum upon the capital cost to the Kent Co. of all 
mains, feeders and distributing apparatus in the common area. This is 
reckoned on the basis of 3 per cent. for depreciation and 7 per cent. for 
interest, and in the event of the said 3 per cent. proving either insufficient 
or excessive the amount will be subject to revision from time to time 
between the parties; (b) the amount of the actual cost to the Kent Co. 
of all their working expenses and all annual payments attributable to 
revenue account in the common area; and (c) a fair proportion of the 
administrative expenses of the Kent Co. attributable to the common 
area. Any differences under this payment clause will also be referred to 
arbitration. An arrangement has also been made with regard to tem- 

rary supply during the period which must elapse until the London Co. 
has completed its generating station. The London Co. agrees not to 
supply energy within the common area for use in other parts of the County 
of Kent. Nothing in this agreement is to apply to the supply of energy to 
be given by either party to railway, light railway or tramway companies. 
As the generating station of the Kent Co. at Frindsbury now in course of 
erection will be completed in about seven months’ time, and is nearer to 
Gravesend, Northfleet, Swanscome and Stone than the proposed station 
of the London Co., and as the Provisional Orders for the two last places 
are held by the Kent Electric Power Synd. (Ltd.), the Kent Co. 1s to be at 
liberty to supply any energy required within these districts. 

Mr. Merz’ cross-examination was then continued. 

In answer to Mr. COWARD, he admitted that in the case of the transfer 
of undertakings to the company (clauses 71 and 72 of the bill) existing 
prices could be maintained. 

Take an instance of what might happen under these powers. In a given 
district there is company A and company B. You can buy up company A 
and then compete with company B?—If the Board of Trade permits. 
The whole thing depends upon the Board of Trade. 

The effect, then, would be to compel company B to sell their under- 
taking to you on your terms ?—The Board of Trade must approve of any 
agreement to this effect. 

Further cross-examination : On the question of the exemption from 
the London Building Acts, he merely wished to place himself in the same 
position as the gas companies, who were exempt from the general pro- 
visions of the London Building Acts. The Metropolitan District Railway 
Co. were exempt in respect of their Lot’s-road generating station. 

Mr. COWARD : But all railway companies are exempt, and in this par- 
ticular instance the London County Council succeeded in getting extra 
provisions inserted as to the submission of plans, &c. 

You have said that the power business must be kept quite distinot 
from the lighting business, and must not be an auxiliary to it nor 
incidental to it. Under those conditions are you prepared to drop clauses 
71 and 72?—No. Clause 71 has already proved useful in the case of 
Barking. There are several undertakings in London which are unremu- 
nerative, and it is with the object of taking over the stations of those 
* who had had enough of the business that the clause is inserted. 

By Sir RALPH LITTLER, K.C., for the City Corporation: It was & 
matter of expense only as to whether the ring main should be laid through 
the City or whether it should be taken outside. 

But the City Corporation, the City Electric Lighting Co. and the Charing 
Cross Co. do not want you. Why should you lay any mains in the City 
at all I do not see why we should give the City special protection. 

The Hon. EVAN CHARTERIS, for the promoters, pointed out that the 
company could supply railways in the City as well as authorised distributors. 

Sir RALPH LITTLER said that every railway in the City ran outside, 
so that it would not be necessary to lay mains in the City for that purpose. 

By Mr. FREEMAN, K.C., on behalf of Camberwell, Deptford, Poplar 
and Woolwich: He failed to see that the compulsion upon a power con- 
sumer to enter into a contract for seven years to take energy to an amount 
that will guarantee 20 per cent. upon the capital outlay was an unfair one. 
Otherwise the consumer might ask the company to spend £10,000 upon 
mains, and then only take a few units. The company would be com- 
pelled to supply every consumer in any district where the Board of Trade 
allowed them to compete, as the bill provided that the conditions of a 
provisional order should apply. He did not agree that the present local 
authorities were supplying energy at the prices proposed by this company. 
They were supplying for power purposes at very low prices, but in 
St. Pancras, for instance, they could cut off supply whenever they 
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pleased, thus proving his contention that power supply in London was 
incidental to the lighting. He felt there would be no difficulty in getting 
an average load-factor of 40 per cent. On the Tyne it varied between 30 
and 50 per cent. 

Mr. BAGGALLAY, K.C., for the Charing Cross, West End & City 
Electricity Supply Co.: Power companies of this class were unknown at 
the time of the passing of the Electric Lighting Act of 1888 ?— Yes, but 
Parliament clearly had in mind companies supplying over large areas in 
their reservation as to granting competing orders. 

But such a company as yours was not referred to in sec. 1 of the Act of 
18883—viz., a company liable to purchase ? No; but, on the other hand, 
the companies considered there have the right to supply lighting. Weare 
restricted and cannot. . 

In the course of further questions, Mr. BAGGALLAY put it to witness 
that under sec. 65 of the bill the promoters could buy up one of two com- 
peting companies in any area without the consent of the Board of Trade. 

Mr. MERZ said that might be the legal interpretation of the clause, 
but that was not the intention, and he had never had that meaning put 
upon it before. Neither did he read clause 71 as waiving the right of pur- 
chase in regard to any generating station so acquired. All this was left 
to the Board of Trade, as he read the clause. 

Mr. BAGGALLAY : You keep assuming that the Board of Trade will 
never make a mistake. 

After the midday adjournment, Mr. FITZGERALD handed in the pur- 
chase clause. It is given below in full :— 

In the event of any public authority or body of trustees (hereinafter 
called the purchasing authority) being authorised to acquire the under- 
tuking at the expiration of a period of 50 years from the passing of this 
act, and of any subsequent period of 10 years thereafter, the following 
provisions shall apply :— | 

1, Twelve months’ notice in writing shall be given to the company by the 
purchasing authority intimating their intention to acquire the undertaking. 

2. The price to be paid by the purchasing authority to the company 
shall be a sum equal to the amount standing in the books of the company 
at the date of purchase as representing the capital expenditure of the 
company as audited in the manner hereinafter provided, and without any 
allowance to the company for compulsory purchase or for the goodwill or 
prospective value of their undertaking. 

8. For the purposes of the immediately preceding sub-section the 
accounts of the company shall be annually audited by an auditor to be 
appointed by the Board of Trade, and a copy of the accounts as audited 
shall be filed with the Board of Trade. 

4. The purchasing authority shall also pay to the company for the 
materials and stores on hand at the date of purchase a price to be agreed 
upon or, in case of difference, to be determined by an arbitrator to be 
appointed by the Board of Trade, and in addition the value of the debts 
due to the company, and the company shall discharge all debts due by 
the company at the date of purchase and all liabilities with respect to any 
debenture stock or mortgage debt of the company. 

5. The expression ** undertaking ”’ shall for the purposes of this section 
include all rights of generating, purchasing, using, transmitting, trans- 
forming, distributing, supplying and utilising energy and all other rights, 
powers, authorities and privileges of the company and all such property, 
real and personal, and all other interests and rights into and out of the 
property, real and personal, and obligations and things in action as may be 
in the possession of the company or belong to them immediately beiore 
the date of purchase, and all books, accounts and documents relating 
thereto, but subject to all liabilities and obligations of the company ocher 
than the debts due by the company and the liabilities with respect to the 
debenture stock and mortgage debt of the company. 

6. As from the date of purchase the undertaking shall be transferred to 
and vested in the purchasing authority and such authority shall have and 
may exercise all the rights, powers, authorities and privileges of the 
company, and shall, to the exclusion of the company, be subject to the 
duties, obligations, agreements and liabilities of the company in like 
manner as if they were the company, except the debts due by the company 
at the date of purchase, and the liabilities with respect to the debenture 
stock and mortgage debt of the company. 

Mr. BALFOUR BROWNE, K.U., on behalf of the County of London 
Electric Supply Co., asked to be allowed to reserve his right to cross- 
examine Mr. Merz at a later date, Negotiations between the County of 
London Electric Supply Co. and the promoters were proceeding, but in 
the event of their falling through he would like to ask a few questions. 

Mr. BAGGALLAY, for the Charing Cross Co. : That is the hareI have 
been hunting. 

Is that the only company you have been negotiating with, Mr. Merz ; 
either you or the Development Co ?—I do not say that we have not had 
discussions with other companies. 

Have you approached the City of London Co. ?—We bave asked the 
City Co. why they have opposed the bill, seeing that they are not in the 
industrial area. 

. And the City Co. is no longer appearing here against you?—I do 
not know. 

Is there any other company with whom you are trying to arrange terms ? 

Mr. FITZGERALD objected to these questions. 

Sir RALPH LITTLER supported Mr. Baggallay. 

After some discussion, 

The CHAIHMAN said the question could be asked as to whether nego- 
tiations were proceeding, but no details should be asked for. 

In reply to Mr. Bagrallay, Mr. MERZ said that the City Co. had not 
replied to his letter asking why they were opposing. 

Mr. BAGGALLAY : Is the Electric Power Development Co. a company 
formed to promote this bill? — es. 

Has that company power to purchase the shares of theexisting London 
companies ?—5o far as I know, yes. 


May I put it to the Committee that this company has also power, with- 
out the authority of Parliament or the Board of Trade, to purchase the 
shares of existing companies in London?—I suppose so, but it is a 
company with a capital of only £50,000. 

But you can easily increase your capital, having regard to the Companies’ 
Acts. Take the City Co., for instance, This company could buy up the 
shares of that concern and compete with the Charing Cross Co. without 
the consent of the Board of Trade ?—Yes, I suppose so. 

And the shares of the Development Co. are held by the promoters of 
this bill ?—Yes. 

In answer to furthey questions by Mr. BAGGALLAY, Witness admitted 
that in fixing the dividend under the sliding scale, neither any revenue 
obtained under provisional orders transferred, nor any revenue obtained 
peered en stand-by clause, would be taken into account under the terms 
of the bill. 

Lord ROBERT CECIL, on behalf of the South London Electric Supply 
Co., the South Metropolitan Electric Light & Power Co. and the London 
Electric Supply Corpn., also eross-examined witness upon the same points. 


Tuesday, July 18. 

Mr. Merz's cross-examination was continued by Mr. RALPH NEVILLE 
on behalf of the Westminster Electric Supply Corpn. 

WITNESS agreed that for railways and tramways it would not be neces- 
sary to come into the Westminster Co.'s area, because they could be sup- 
plied from any point outside, but ıt was hoped that the Westminster Co. 
would take a supply. He did not think this was a sufficient justification 
for asking him to eut out the area of that company. If he gave way in 
one case he would be compelled to do so in every case. His object was to 
have a uniform scheme. | 

Counsel puta large number of questions concerning the Westminster 
Co.’s undertaking; but 

The CHAIRMAN interrupted, and suggested they would be better 
obtained from the Westminster Co.’s own witnesses. 

Mr. POLLOCK, K.C., for the St. Pancras Borough Council, put the 
following comparison to the witness of the prices now charged by St. 
Pancras and those proposed by the promoters :— 


Hour of supply. Promoter's price. St. Pancras price. 
LUS agren 1:54. E 1d. 
2 eee ode ^ —I 1d. 
: . asses 137d. .i 1d. 
4 "ERAS 1-14. РР Id. 
D- abrag Id; e neus 1d. 


Mr. MERZ answered that the borough council reserved the right to 
cut off the current to power users at any time they liked. 

Mr. POLLOCK said this was never done in practice, and the oaly 
reason for this reservation was the opinion expressed by a high legal 
authority of the Chancery Court that unless some such provision were 
made ordinary lighting consumers could demand a supply at 1d. per unit. 

Mr. MACINNERY, K.C., for the Hackney Borough Council, in the 
course of a large number of questions to Mr. Merz, pointed out to the 
Committee that in dealing with the figures for the London borough 
undertakings on averages, the promoters of this bill had done Hackney 
& great injustice, because the Hackney figures were among the best in 
London. 

At this point Mr. Merz's cross-examination was interrupted in order to 
enable two witnesses to be heard who wished to get away. 

The Hon. C. A. PARSONS, F.R.S., the inventor of the steam turbine, 
gave evidence as to the increasing economy with the increasing size of 
the steam turbine. 

In cross-examination, Witness admitted that he had never yet made a 
10,000 kw. steam turbine generating set, but on a Cunard liner there were 
two 70,000-n.». turbines working. 

Mr. C. L. A. BROWN, of Messrs. Brown, Boveri & Co., of Switzerland, 
corroborated the previous evidence. He had checked Mr. Merz's esti- 
mates and agreed with them. In fact, he had made an independent 
calculation, and had arrived at a figure of between £7 and £7. 10s. per 
kilowatt installed. With the big generating units proposed, he estimated 
the coal consumption at under 24 lb. per unit generated. 

Mr. Merz was then recalled and further cross-examined. 


Wednesday, July 19. 

In answer to further cross-examination, Mr. MERZ said he would not 
give а guarantee that no part of the ring main should come within 
Westminster. With regard to Bexley, the reason for the comparatively 
high price which the company would charge the Council under the 
agreement—viz., 1:35d. per unit was because the company would pay 
interest aad sinking fund upon the cost of the generating station which 
they had to take over. Аз a matter of fact, the interest and sinking fund 
charges would amount to ld. per unit, so that the actual charge for 
electricity would be 0:35d. per unit. 

At this point, Mr. BALFOUR BROWNE, K.C., made an application 
on behalf of the County of London Electric Supply Co. in reference to 
the negotiations between that company and the promoters which had 
been mentioned previously. The County Co. was in the industrial area 
as defined by this bill and, after consideration, a bargain had been come 
to with the promoters which they considered was in their interest and in 
tbe interest of the public. When the promoters had got their system 
into proper working order—and three years would he allowed for that— 
the Coucty Co. had agreed to take current from them for all the additional 
requirements beyond those they could supply from their existing works on 
terms to be agreed, or failing agreement, to be determined by an arbitrator 
to be appointed by the Board of Trade. The basis of the charges was a 
substantial reduction upon what it cost the County Co. to generate elec- 
tricity themselves. Tue County Co., when that supply was taken, under- 
took to adopt the prices seheduled to the Administrative Co.'s bill for the 
industrial urea, so that the consumer would at once get the benefit of 
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cheap power. They һай made this arrangement and were perfectly 
satisfied with it, and so far as they were concerned they no longer opposed 
the bill, aud in fact wished it to proceed. 

Mr. VESEY KNOX: Will the Administrative Co. compete for power in 
the County Co.’s area ? 

Mr. BALFOUR BROWNE said not after three years, when the whole 
of the extra current required by the County Co. would be taken from 
the Administrative Co. 

Mr, J. D. FITZGERALD, for the promoters, concurred in the state- 
ments of Mr. Balfour Browne. 

Mr. COURTHORPE MUNRO, for the Camberwell Borough Council, 
said that authority had power to purchase a portion of the County Co.’s 
undertaking. He wished these powers safeguarded. 

Mr. FITZGERALD said these powers were not affected. 

Mr. Merz was then further cross-examined. In reply to а question by 
Mr. C. C. HUTCHINSON, for the Notting Hill and Kensington & Knights. 
bridge Cos., he said that the joint station of these companies was badly 
situated, and the fact that cooling towers had to be used reduced the 
efficiency 40 to 50 per cent. 

Evidence was here heard on behalf of the Great Eastern and Great 
Northern Railway Cos. in support of the scheme, the trend of which was 
that the option of a supply of electricity on a large scale would probably 
expedite the conversion of suburban railways in London to electric traction. 


Thursday, July 20. 


Mr. MERZ’S§ re-examination was taken by the Hon J.D, FITZGERALD: 
Dealing with the suggestions tbat & combination of London boroughs 
could do exactly as this bill proposed, Mr. Merz pointed to the fact that 
this very question was considered at a conference of the London boroughs 
in January this year. 

Mr. POLLOCK objected to this matter being mentioned, as Mr. Merz 
was not present at that conference and knew nothing of the facts. 

Mr. MERZ replied that he had extracts from a report of the conference 
in T'he Electrician for Jan. 13 last, from which it appeared that a resolu- 
tion was proposed by Dr. Mansfield Robinson, town clerk to the Shore- 
ditch Borough Council, that joint action should be taken for the erection 
of a large generating station upon the River Thames, but after considerable 
discussion the proposal was unanimously rejected by the representatives 
of the local authorities. With regard to the published statement that St. 
Pancras had adopted the promoters’ schedule of prices, this amounted to 
the fact that the St. Pancras minimum prices would be the promoters’ 
maximum prices. He objected to the suggestions that had been made 
that this proposed company would be exempt from the liability for 
nuisance in respect of its generating stations, The same conditions 
applied to this company as to all other power companies. 

Lord ROBERT CECIL pointed out that sec. 81 of the Electric Light- 
ing Clauses Act of 1899 was omitted from the bill, but it was not omitted 
from any electric lighting provisional order. 

Mr. MERZ said he was aware of this, but the drafting of clause 3 of 
the bill, which dealt with this matter, was on the same lines as in the 
case of all electric power companies. 

Further re-examination.— With regard to the exemption from the 
London Building Acts, he only wished to be placed in the same posi- 
tion as all railway, gas and dock companies, who were exempted from 
the provisions of these acts. Dealing with the promoters and the re- 
marks that bad been made as to their coming from Newcastle, Mr. Fitz- 
gerald put it to Mr. Merz that 42 of them came from London, 20 being 
connected with leading London firms. Only 17 came from the Newcastle 
district. As to the suggestion by the London County Council that they 
had in 1902 and 1903 put forward a power scheme for London, this was 
not so. In 1902 the L.C.C. introduced a bill providing for the purchase 
by that body of the electric lighting companies should the borough councils 
decide not to purchase. That bill was rejected by a Committee of the 
House of Commons, and when it was reintroduced in 1903 it was with- 
drawn at the request of the Board of Trade, who themselves introduced 
the Electric Lighting (London) Bill, which dealt with one of the main 
points in the L C. C. bill—viz., a re-arrangement of the areas of the various 
electric supply authorities disarranged by the passing of the London 
Government Act of 1899, which brought the borough councils into 
existence. That bill had been passed, but the proposal of the London 
County Council did not provide for a supply of power as dealt with in this 
bill. It had also been suggested that the Supply of Electricity Bill now 
before Parliament dealt with this matter. But that waserroneous. The 
Supply of Electricity Bill only amended the Electric Lighting Acts and 
was in no sense а power bill for London. 

This completed the re-examination. 

The CHAIRMAN: How do you ascertain that a consumer does not 
use more than 20 per cent. of his energy for lighting ! —That is very easily 
calculated it you know the motors and lamps installed. There would 
also be no difficulty in putting in separate meters. For the lighting also 
there would have to bea transformer so that this is another eagy means of 
ascertaining the quantity actually used. 

With regard to the purchase clause, why do you take the term of 50 
years ?— In the first place we took account of the fact that this is a power 
company, and that Parliament has recognised that a power undertaking 
is different to a lighting undertaking as regards purchase. We thought, 
however, that London was an exceptional plaoe, and had to be treated 
separately from other power acts ; but we did not think it was so different 
that we should reduce the 50 years to the same terms as the lighting 
concerne. As regards the commercial result, it seemed to us, who have 
studied the matter in great detail, that this proposal is a very important 
development for London. I have stated so often that London will 
have a cheap supply that it sounds something like a ory; but I 
believe there is a great deal in it, and I believe it will take 
some time to carry that cry to its full advantege. Ten or 20 years is 


not sufficient to carry this development to its final issue. It is entirely a 
matter for the Committee as to what is the fair thing, but we would not 
like to be hampered towards the end of our term in raising money or 
whatever it is, and so being prevented from carrying out this development. 

You practically suggest that you must have this long period in order to 
enable you to secure the finance ?— Yes, and to carry the scheme to its 
full development. 

In answer to further questions, Mr. MERZ said that 10 or 15 years 
would probably see a great development in the use of electricity for heat- 
ing purposes, which would have to be supplied at 3d. or zd. per unit 
delivered to the consumer. The economical size of a generating station 
was regulated by the size of the unite. He put the size of the largest 
unit which could be economically used at 20, 000 n.r. to 80,000 n.r., 
although Mr. Parsons and Mr. Brown were prepared to make them up to 
50,000 н.р. With the 20,000 н.р. or 30,000 н.р. unit, the economical size of 
the generating station would not exceed 100,000 н.р. 

Mr. RUTHERFORD: Why have you put in the purchase clause at all? 
—It gives an opportunity in the future, should the Company get slack in 
its methods for it to be acquired on behalf of the public, and if the public 
are to acquire it, it should not be аба high price. Such a huge scheme 
as this can only be made successful by everything being worked at the 
highest possible efficiency. Inefficient working will never make the 
scheme pay. The figures I have put before the Committee show but a 
fraction of what I believe will be the ultimate development. We have 
worked out figures for a much higher development, which, although very 
striking and interesting, are for the future. 

In answer to Mr. EDWARDS, witness stated that the revision of prices 
ought to be placed in the hands of the public as well as in the hands of 
the company and the authorised distributors. This was an omission in 
view of the possibility of the company supplying all the existing under- 
takers and practically becoming the one authority. He admitted that 
the 20 per cent. for lighting would suffice to do all the lighting of ordinary 
premises and that in this case the company would become the lighting 
authority. With the improvements in methods of generation 3d. per 
unit might, in the future, become a high price, but under the bill the 
Board of Trade had the power to revise the maximum price. 

Mr. EDWARDS: You believe in competition ?—Yes. 

And you wish to ecrap all the existing machinery ?—We hope that the 
existing undertakers will see the advantage of taking a supply from us, 

Will not that do away with competition ?—The only way to keep up 
competition, then, will be to sanction another power scheme. 

The agreement with the County of London Co. prevents them extend- 
ing their machinery. Is not that a bar to competition ?—Yes, but if I 
may say 80, that is their own doing. 

Mr. 8. Z. DE FERRANTI then gave evidence in favour of the bill. 


In the House of Commons on Tuesday, Mr. LOUGH asked the Secre- 
to the Board of Trade whether he had noticed the announcement 
that the promoters of the Administrative County of London & District 
Electric Power Co. had commenced to buy up electrical undertakings 
throughout London, and whether it was necessary that agreements of 
sale made with a local authority possessing authorised electrical under- 
оса should be submitted to the Board of Trade before they were con- 
firmed by the local authotity; whether the Board of Trade had seen and 
approved of the agreements that had been made by the company with the 
Barking and Bexley Urban District Councils, and what was the nature of 
these arrangements ; whether the agreement with Stepney involved the 
ultimate acquisition of the electrical undertaking of that Council; and 
whether he was aware of any further negotiations having been concluded 
with other London boroughs. 

Mr. BONAR LAW said he had not noticed the announcement that the 
company had commenced to buy up electrical undertakings throughout 
London, nor had he any information as to the particulars of the agree- 
ments or negotiations referred to. He understood that the bill as at 
present drawa provided that no agreement for the sale of an undertaking 
should be put in force until it had received the approval of the Board of 
Trade, but until the bill had received Royal Assent no case could be sub- 
mitted to or considered by the Board of Trade. | 


THE SUPPLY OF ELECTRICITY BILL. 


In the House of Commons on Tuesday, Mr. BALFOUR stated that as 
this measure was not uncontroversial, there was little hope of ite passing 
this session, 

The bill was read a first time in the House of Commons, where it 
originated on April 6, and the full text of the bill was given in our issue 
for April 14. 


REFUSAL OF MUNICIPAL WIRING POWERS. 
Lonpon County COUNCIL (GENERAL Powers) BILL. 


A Committee of the House of Lords, presided over by His Grace the 
Duke of Northumberland, considered this bill on Friday last week. 
Part XII relates to the wiring of premises for the electric light by the 
London Borough Councils, who are, under the bill, empowered to borrow 
money under the Electric Lighting Acts for this purpose. The bill has 
already been passed by the Police and Sanitary Committee of the House 
of Commons (see The Electrician for May 26) and the provisions of the 
bill in relation to electric wiring are now as follows :— 

„It shall be lawful for the council of any metropolitan borough being 
authorised to supply and supplying electrical energy, to expend money 
upon the wiring and fitting and supplying with wires, fittings and appa- 
ratus the premises of their consumers, or prospective consumers, and to 
enter into and to carry into effect agreements and arrangements with 
respect thereto, and to make such charges therefor whether directly or 
otherwise as they may think fit. | 
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'" Any such council of a metropolitan borough may borrow in the same 
manner and subject to the same conditions as if such expenditure were 
for the purpose of the Electric Lighting Acts, 1882 and 1888, as amended 
by the London Government Act, 1899, such sums of money as may be 
required by such council for the purposes of this part of this act. Pro- 
vided that (1) Every sum charged: by any such council to a consumer 
in respect to the wiring and fitting of the premises of such consumer, and 
the supplying of wires, fittings, motors and apparatus shall be clearly 
stated on every demand note by such council for payment for electrical 
energy supplied to such consumer distinct from the charge for such 
energy. (2) The total sums received and expended by any such council 
under this part of this act in each year (including, the amount required for 
interest on and payments to sinking fund in respect of any moneys 
borrowed) shall be separately shown in the published accounts of the 
electric lighting undertaking of such council for such year. Provided, 
however, that every such council shall so adjust the charge to be made 
by them as aforesaid as to meet any expenditure by them under the powers 
of this section (including interest upon any moneys borrowed under and 
for the purposes of this part of this act and payments to sinking fund in 
respect of such money). 

The Electrical Contractors’ Association was the only opponent. 

Mr. SPENCER HAWES, of Messrs. Robert Hammond & Son, consult- 
ing engineer to the Hackney Borough Council, was called in support, and 
further evidence for the bill was given by Ald. Mills (Islington), Mr. A. B. 
Bryceson (town clerk, Woolwich), and Mr. A. J. Fuller (electrical engineer 
to the Fulham Council). 

Mr. PAGE, K.C., on behalf of the Electrical Contractors’ Association, 
had just opened his case against the bill when, 

The CHAIRMAN interrupted with the remark that he need not proceed 
any further. This part of the bill would be rejected. 


NORTH-BAST LONDON RAILWAY BILL. 


The following are the more important clauses which were inserted in 
the North.East London Railway Bill by Mr. Gair Ashton's Committee 
on Thursday and Friday last week. The decision of the Committee on 
the preamble of the bill was given in our last issue. 

The decision governing the depth of the promoters’ tube between the 
Monument and Hackney-road was given effect to by the following, a 
request that the Hammersmith, City and North-East London Railway 
should be mentioned specifically being refused :— 

„The company’s tubes between the Monument and Hackney-road shall 
be constructed at such depth, to be determined by the Board of Trade, as 
shall admit of the construction over the same of another pair of tube 
tunnels, with the necessary enlargements for the station tunnels and of 
the new intercepting and storm relief sewers of the County Council. The 
company shall, before commencing to construct the tunnels, give the 
Council and the Corporation (of London), and any other person whom 
the Board of Trade may judge to be interested, 14 days’ notice of their 
intention so to do, and the Council and the Corporation and such other 
persons shall be entitled to appear and be heard before the Board of 
Trade upon any matters arising under this section.” 

The conditions imposed by the Committee as to the finance of the 
company were enforced by the clause below : — 

„The powers of the company under this Act shall cease unless the 
company shall, within twelve months from the passing of this Act, obtain 
a certificate from the Board of Trade that half the share capital of the 
company by this Act authorized has been bona fide subscribed. Provided 
always that in such half only one-half of the total number of shares to be 
issued under any contract for the construction of the works shall be 
included. The company shall give to the Council and the Corporation 
not less than fourteen days’ notice of their intention to apply for any 
certificate under this section, and the Board of Trade shall give to the 
Council and the Corporation an opportunity of being heard thereon.” 

The chief of the remaining clauses were to the effect that the powers of 
the company shall cease if within two years a certificate is not granted by 
the Board of Trade stipulating that substantial commencement with the 
works has been made, or that such non-commencement was beyond 
the control of the company. Not less than two stations are to be con- 
structed in the City, and a 2d. fare for the return journey between the 
Monument and Forest-road, Walthamstow—7} miles—was imposed. 

The bill was then ordered to be reported for third reading. 


COUNTY OF LONDON ELECTRIO SUPPLY BILL. 


This bill came before a House of Commons Committee, presided over 
by Sir A. H. Browne, on Wednesday. The bill was one of a group con- 
sidered in the House of Lords by Lord Camperdown's Committee (The 
Electrician, May 19). Counsel for the bill were: Mr. Balfour Browne, 
K.C., Mr. E. Moon, K.C., and Mr. J. Shaw, and the only opponent, the 
Camberwell Borough Council, was represented by Mr. Lloyd, K.C., and 
Mr. Courthope Munroe. Several petitions were lodged against alterations 
in the bill. 

Mr. MOON, K.C., said that the object of the bill mainly was to put the 
company in the position of meeting the very large demand which had 
arisen and to enable them to supply at very much lower prices. In 1900 the 
total units sold were 3,000,000 and in 1904 this had increased to 7,000,000. 
. The units sold for power purposes in 1900 were 478,000 and in 1904 
2,218,000. One of the important objects of the bill was to enable the 
company to supply electrical energy to railways aud tramways for use 
inside and outside the areas of the company, which at present was 
prevented becauee the company worked under provisional orders 
only. The power to supply outside their area had already been 
granted to the South Metropolitan Electric Lighting & Power Co., the 
North Metropolitan Power Co. and the Metropolitan Electric Supply Co. 


It was to everyone's advantage to grant this power, because it improved 
the load-factor of the company as a whole and would result in a general 
reduction of prices. The Camberwell Borough Council, who opposed 
this, feared that it would prejudice their right of purchase, inasmuch as 
the company could utilise that portion of the Wandsworth generating 
station purchasable by Camberwell for other purposes. The Camberwell 
Council could purchase part of the company’s Wandsworth generating 
station іп 1931—0r at once by paying £133 for every £100 of capital 
expenditure on the Camberwell undertaking, and they feared that the 
company would construct works far in excess of the needs of Camberwell 
and yet charge Camberwell with the cost. Asa fact, however, the com- 
pany was obliged to keep separate accounts for Camberwell which had to 
be audited by the Board of Trade. 

Mr. C. P. SPARKS, chief engineer to the County of London Electric 
Supply Co., said that negotiations had been carried on with the London, 
Brighton & South Coast Railway and the London Southern Tramways. In 
regard to the former, the proposal was to supply 1,500 kw. per annum for 
& period of seven years. 

Cross-examined by Mr. LLOYD for the Camberwell Borough Council, 
Mr. SPARKS said that at present about £24,000 was charged to Camber- 
well,and the whole of the matter would be determined by the Board of 
Trade auditor. Camberwell would be in precisely the same position if 
this clause were passed as they were to-day. The terms of purchase were 
agreed in 1396. 

Mr. R. B. RENWICE, secretary to the company, said he would under- 
take that any new mains laid in Camberwell should not be charged to 
Camberwell if they were used for the purposes of this section. 

After some discussion, the CHAIRMAN said the Committee would pass 
the preamble if a clause were inserted dealing with future mains under 
the part of the bill with respect to supply to railways. 

A clause to this effect was agreed upon, and the bill was reported for 
third reading. 


DEFEAT OF THE EMBANKMENT AND BLACKFRIARS 
BRIDGE TRAMWAY PROPOSAL. 


Lonpon County Сосхсп, (Tramways) BILL. 


In the House of Lords on Tuesday, on the motion for second reading 
of this bill, Viscount RIDLEY in moving that the bill be read a second 
time that day three months, eaid that the proposal to run a tramway over 
Westminster Bridge and along the Embankment would give no public 
advantage and would cause serious inconvenience to a large section of the 
public, and it would destroy the beauty of the Thames Embankment. 
One of the recommendations of the Traftic Commission was that a traffic 
board should be appointed. Were they to make the labours and difliculties 
of that board greater by imposing upon them this new complication at a 
time when they were face to face with the rapid development of motor 
traffic, and it was a question whether the motor omnibus would not 
supersede the tramway car altogether? . 

Lord CHELMSFORD said that 21 out of the 28 borough councils cf 
London supported the bill, while the othera, who took no action, were, for 
the most part, not interested in tramways. The Traffic Commission had 
reported in favour of such tramways as the bill proposed. He also referred 
to the cost to the ratepayers of bringing up the bill again next year. — 

The Earl of MAYO and the Duke of RUTLAND supported the motion 
for the rejection of the bill. 

Earl CARRINGTON said that, in his view, the tramways proposed 
would be a great boon to the publie, seeing that 43,000 men and women 
crossed the bridges morning and evening to their work, wet or fine. 

The Earl of ONSLOW (Chairman of Committees) considered that the 
matter was one which could only be considered after hearing the evidence 
which would be given on both sides before a Select Committee in the 
usual manner, and he, therefore, supported the second reading. The 
Royal Commission, he said, had given their opinion in favour of tram- 
ways across Blackfriars and Westminster Bridges, and the Corporation of 
the City of London had withdrawn their opposition. If the House threw 
this bill out on the second reading on account of their objection to the 
tramways over Westminster and Blackfriars Bridges they would at the 
same time destroy the prospects of tramways and proposals which had 
nothing to do with that project. 

The LORD CHANCELLOR dissented from the statement that the 
Royal Commission were in favour of this scheme. He thought a sufficient 
case had not been made out for the bill, and that it was proposed to set à 
dangerous precedent. They could have no doubt as to the inconvenience: 
altending the congestion of traflic which would arise were a tramway to 
be built upon the Embankment. He hoped that their lordships would 
reject the bill by a majority which would make the recurrence of thes? 
attempts year after year impossible. 

Lord TWEEDMOUTH supported the bill, and pointed out that the 
amendment, if carried, would involve the losa of four or five other great 
tramway schemes which were of the utmost importance to London. 

Viscount RIDLEY, on the suggestion of Lord James of Hereford, 
desired to substitute for his motion an instruction to the Committee not 
to proceed with the scheme for the tramways across the bridges and 
along the Embankment, so that the other tramways in the bill should be 
allowed to proceed, but this course was objected to. 

The LORD CHANCELLOR, therefore, put the amendment to the House, 
with the result that the bill was rejected by 64 votes to 33, a majority of 3l. 


OTHER ELECTRICAL BILLS. 

The Shepton Mallet Gas (Electric Lighting) Bill was ordered to be re- 
ported for third reading by the Unopposed Committee of the House of 
Commons on Thursday last week. The bill, which has already passed 
the House of Lords, authorises the Shepton Mallet Gas Co. to apply for 
electric lighting provisional orders, 
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The Metropolitan Electric Supply ( Acton) Bill was ordered to be reported 
for third reading by the Unopposed Committee of the House of Commons 
on Thursday last week. It has already passed the House of Lords, and 
legalises an agreement with the Acton Urban District Council for giving 
a supply of electricity in bulk. 

The South Lancashire Electric Tramways Bill was considered by the 
Unopposed Committee of the House of Commons on Thursday last week, 
and ordered to be reported for third reading. The objects of the bill, 
which has passed the House of Lords, were given in our issue for May 25. 

The Metropolitan Electric Tramways Bill, the Dublin United Tramways 
Dill, the Charing Cross, Euston d Hampstead Railway Bill, the Baker 
Street Ё Waterloo Railway Bill, and the Edgware d Hampstcad Railway 
Bill were read a third time in the House of Commons on Monday. The 
Oldham & Saddleworth Tramways Bill was read a second time on the 
same day. 

The Southend & Colchester Light Railways Bill was read & third time 
in the House of Commons on Thursday last week. 


LIGHTING OF “BIG BEN." 


In the House of Commons on Tuesday Col. LEGGE asked the First 
Commissioner of Works, whether, for the better guidance of members, he 
would cause a red light to be displayed on the port face of the clock cor- 
responding to the green light now exhibited on the starboard. 

Mr. J. F. HOPE asked whether it would not be better to cause the 
discontinuance of the aspect of incipient nausea now worn by the clock. 

Lord BALCARRES said that the First Commissioner regretted that he 
was unable to adopt the suggestion just made. The green light now exhi- 
bited had been installed for the purposes of experiment, it being antici- 
pated that a very large saving of current might be effected by its use; 
there was no reason to suppose the use of a red light would have any 
similar advantage. 


LEGAL INTELLIGENCE. 


A. H. Midwood & Co. v. Manchester Corporation. 


This appeal which came before the Court of Appeal (the Master 
of the Rolls, and Lords Justices Romer and Mathew) last week, was 
briefly summarised iu our last issue. We give below the legal argumente 
and the Judgment :— 

Mr. FLETCHER MOULTON, K.C., M.P., said the Corporation was the 
electricity undertaker. Dealing with the questions left to the jury he 
said that on the question of negligence he submitted that there was 
not the slightest evidence of negligence on the part of the Corporation. 
But if the system was a nuisance to the city that would carry the 
verdict no doubt, quite apart from any question of negligence. The 
plaintiffs admitted that defendants’ system of laying mains was the 
best known, and that they had supplied electricity in accordance with the 
conditions laid down by the Board of Trade. He confessed he did not 
understand the finding of the jury or the summing-up of the learned 
judge on the subject of nuisance. It appeared to him that the finding of 
the jury amounted to saying that the carrying out of the statutory duties 
was per se & nuisance, and he could not believe if he established that that 
was the effect of the finding it was consistent with legislation in dealing 
with electric lighting undertakings, which was based on the Electric 
Lighting Acts of 1882 and 1888. The position of an undertaker under a 
provisional order was not that of a person who might or might not supply 
electricity as he liked. Ile was bound to supply to the public according 
to the provisions of the order, the obligation of the supply being an abso- 
lute one on the undertakers. There were penalties for the failure to supply. 
A section of the Act stated that the undertakers should be answerable 
for all accidents, damages and injuries happening from an act of or default 
of the undertakers. That section, however, he submitted, referred to un- 
lawful acts and default and not to the proper carrying out of the undertaking. 
The regulations of the Board of Trade, which were made binding on 
defendants, required that they should keep a constant electrical pressure 
in all their mains. They had to keep it constant and going day and night. 
The system of supply adopted was the system of supply of every clectrical 
undertaking. Learned counsel then explained at some length to their 
lordships the two, three and five-wire methods of electrical distribution. 
Defendants were only allowed to vary the pressure of supply 2 per cent. 
from the standard over their whole area. In order that that might be во, 
it was essential to have the network of mains fed with electricity at a large 
number of points. The only objection raised to the system was this: 
It was suggested that the method of having the network all over the 
town made it difficult, if there should be a breakdown, to see where it 
was. In the present case there was a leak across the mains. On the 
morning of May 24 the instrument at the central station in Dickinson- 
street indicated that a leak had developed. Thereupon the mains engi- 
neer was telephoned for and told that there was a leak somewhere. He 
telephoned back telling them to divide the system. The system then 
consisted of three districts—the Northern, Central and South-Eastern. 
Howard, the mains engineer, told them to divide the system by throwing 
off the South-Eastern. That left the Northern and the Central united. 
The South-Eastern had got generators of its own. It had got a supply 
from an outside station a long way off, which worked generators in the 
South-Eastern section. Howard then came down to Dickinson-street 
and proceeded to separate the Central and Northern, but before he 
did that he had to divide the supply so as to feed both. He was 
just doing this when someone said that smoke was seen coming from 
the pavement in Fountain-street, where plaintiffs’ premises were situate. 
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Howard went there to cut off the main, but just before he arrived 
the explosion had taken place which caused the damage complained 
of. He would show their lordships that defendants’ was the best 
system for finding a leak and getting at it, and that on the night in 
question defendants did all possible after the breakdown had occurred. 
The system of interlinked circuits with feeders was unquestionably the 
beat according to electrical knowledge and reliable expert evidence. Tho 
Board of Trade had sanctioned the system, and the engineers of two of 
the largest systems in London, as well as experts like Mr. James Swin- 
burne, had said the system was the best for all purposes. There was an 
obligation under the Board of Trade regulations and under the statute 
that the pressure must be kept constant and not allowed to fall. A 
nuisance was a thing which must be abated; it must be removed. The 
statute did not allow the Corporation to remove the system. 

Lord Justice ROMER: What is contended is that, where you have a 
leakage like this resulting in explosion, that is a nuisance. If you let 
these things go on and pay no attention to such explosions could they not 
stop you ? 

Mr. MOULTON contended that if it turned out from the evidence that 
they were carrying on their system in the best way possible there could be 
no nuisance. If negligence was proved, then, of course, the Corporation 
could be held liable. There could be no nuisance if they did in the 
ordinary way what they were obliged to do by statute. It bad been sug- 
gested that what they were doing was analogous to storing gunpowder in 
& house without adequate protection. Unquestionably, the supply of 
electricity had been of the very greatest benefit, and the riske of fire had 
been very largely diminished. Everyone appreciated the conveniences of 
electricity, but now it was said by the verdict in this case that the Corpo- 
ration in giving this advantage to the public oy the ui best system they 
knew of were creating a nuisance because they had laid down electric 
power in all the streets. It is absolutely impossible to prevent 
occasional accidents. There must be a risk to every system, and there 
was nothing in this case to show that there was a wanton risk in connec- 
tion with the Manchester system, or that that system was a nuisance. It 
was perfectly impossible to work a large system not in circuit and keep up 
the pressure all over unless they had a linked-up circuit. He desired next 
to summarise the charge of negligence made against defendants. There 
was negligence, he understood, in the choice of system. Certainly there 
was no negligence in the choice of the bitumen method of laying mains, 
and there was no negligence alleged in the carrying it out. It was neces- 
sary to consider carefully what people who had to manage undertakings of 
this kind had to do. Small want of uniformity was the condition of 
things in which they lived. You might as well say that a mariner ought 
to be aware of a storm coming if the sea was not like lead, and that he 
ought to be afraid of every ripple. The man Jopp had said that he saw 
nothing which indicated trouble, and it was not pretended that anybody 
else did. Later on, when the leak became serious, Howard, the mains 
engineer, was telephoned to. Howard, he submitted, had done every- 
thing that an experienced man would do. Nobody could say it was neg- 
ligent in Howard, because, instead of at once jumping toa conclusion, he 
had acted systematically. He submitted that the plaintiffs had not suc- 
ceeded in establishing the case of negligence against defendants. On the 
question of nuisance he submitted that the defendants could not, because 
of their statutory duties, fail to keep up thesupply. They were only 
allowed to touch the earth at one point. That being so, the circuits must 
be linked up together. Defendants were bound to maintain the pressure, 
and in all the circumstances of the case he failed to see how it could be 
said that the defendants’ system was a nuisance. 

Sir EDWARD CLARKE, K.C., for respondents, said the jury answered 
all three questions left to them by the learned judge in favour of plaintiffs, 
and he submitted there was ample evidence to support their findings. 
There were two systems of electric supply, either of which could have 
been followed by defendants. The great advantage of the linking-up 
system was that the undertakers could deal with tbe supply of electricity, 
to a particular plan and keep it constant, but the danger was that there 
was great difficulty in localising where the mischief was, if there was a 
mischief, and the defendants choosing to use that system, ought to be 
reasonably liable for damage caused to persons by reason of defendants 
being obliged in that system to go on sending electricity through the 
damaged place in the cable. That that happened frequently was proved 
abundantly in the course of the case. Twenty accidents had taken place 
in Manchester in three years. They were accidents of different kinds, but 
13 occurred in consequence of the breaking down of the service mains. 
Counsel then cited a number of the cases with a view to showing that it had 
been decided that where this liability for nuisance was kept open, persons 
in the position of defendants were liable for proceedings such as these, 
and were liable quite apart from the question of negligence. He sub- 
mitted that the section of the act which entailed liability on the under- 
takers for negligence and default prevented the Corporation from taking 
advantage of their statutory powers when a nuisance occurred. In con. 
clusion, he submitted that the verdict of the jury should be upheld and 
the defendants said to be liable for what had occurred. 


JUDGMENT. 


The MASTER of the ROLLS, in giving judgment, said this was an 
action brought against Manchester Corporation, who conducted the elec- 
tric lighting of that city, for damage sustained by the plaintiffs, brought 
about by the operation of electric lighting as carried out in Manchester. 
An explosion took place by reason of the escape of electricity, which had 
the effect of fusing bitumen in which wires were cased, with the result 
that a gas was produced, and that gas exploded, and the explosion resulted 
in damage to adjoining premises, which belonged to plaintiffs. The ques- 
tion for discussion was firstly whether the defendants were protected by 
statute, inasmuch as they supplied electricity under statutory powers and 
defendants had laid their electric mains, as they contended, in accordance 
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engineering at the University of London. Three entrance scholar- 
ships, of the value of £52 each, giving free tuition for the full course 
in electrical or mechanical engineering, will be awarded at the 
entrance examination on Sept. 27 and 28. Conditions from the 
principal. Full particulars as to fees, Xc., can be obtained at the 
institute, or on application to the principal, R. Mullineux 
Walmsley, D.Sc. 


Armstrong College, Newcastle-on-Tyne —The matriculation 
and exhibition examinations begin on Sept. 25, and the lectures 
Oct. 8. Complete courses of study are provided for students enter- 
ing any of the engineering professions, and also for those proceeding 
to degree of B.Sc and college diplomas, The laboratories are fully 
equipped, and opportunities are afforded to students for visiting works 
and mines in the neighbourhood.  Prospectuses from the secretary, 
Mr. F. H. Pruen. 


Liverpool University.— Liverpool Corporation have decided on 
the Secondary Education sub committee's recommendation, to 
make a grant of £750 to Liverpool University in respect of the 
Department of Education. 'The Technical Instruction sub-com- 
mittee will also make a grant of £1,100 to the University. 


Motor Olasses.—The Education committee of London County 
Council recommend that an equipment grant of £550 be made to 
the governors of Regent-street Polytechnic for establishing classes 
for the instruction of motor-car drivers. £350 will be spent on a 
motor car and £200 upon accessories, which will be erected in the 
engineering department of the Polytechnic for experimental use, 
and to enable drivers to learn the details of their construction and 
how to do simple repairs. It is proposed to engage a special in- 
structor to teach driving. 


Training of Leeds Engineering Apprentices.—O wing to the 
co-operation of employers the attendance of engineering apprentices 
at the evening classes of the Leeds Institute was more regular last 
season than in any previous year. The committee are arranging 
to offer next session a combined half-day and evening course in the 
Mechanical Engineering Department of the Technical School. The 
complete course of study for either first year or second year students 
will occupy two evenings and two afternoons & week. 


Aberdeen.—The Bridge and Guild-streets tramway route has 
been opened for traffic. 


Award —The appeal by the Greenock & Port Glasgow Tramways 
Co. against the decision of the Board of Trade arbitrator on the pro- 
portion of profits due to Greenock Corporation has been withdrawn. 
The Corporation will receive the £600 awarded with interest on 
£1,500 set aside each year for depreciation. | 


Aylesbury.—A company has given notice of intention to apply 
for a provisional electric lighting order. 


Bath.—The capital expenditure of the electricity department at 
March 81 was £146,810. 16s. 4d., an increase of £9,158. 10s. 2d. 
over the previous year. 

The total revenue for the year was £17,383. 22,, and the expenses 
£9,237. 13s., leaving gross profit £8,145. 9s. Interest required 
£4,522, 15s. 7d., sinking fund £3,835. 168. 7d., and after taking into 
account £1,068, 12s. 2d. brought forward and £81. 118. 5d. (interest 
received) the credit balance is £937. 0з. 5d. 1,429,002 units were gene- 
rated ; 613,402 units were supplied to private consumers and 876,005 to 
public lamps. The total maximum supply demanded was 910-3 kw. 

Bermondsey (London).— The new borough electrical engineer 
(Mr. W. E. J. Heenan) took up his duties on June 80. 

The Electric Lighting committee expressed their appreciation of the 
skilful manner in which the chief assistant (Mr. Doran) had managed 
the electricity undertaking in the interval between Mr. Vincent's 1esig- 
nation and Mr. Heenan's appointment, and they recommended that his 
salary be raised from £145 to £200. Owing to a standing order that 
applications fot increases of salary be only considered in February, the 
recommendation was ruled out of order. 

For the year ended March the income ef the electricity department was 
£12,015. 19s., and the expenses £10,876. 78. 5d. The total works cost per 
unit sold was 0°73d. 

After Oct. 1 the charge for electric current for power is to ba 144, per 
unit for the first four hours’ maximum demand, and 3d. after. 

Bethnal Green (Condon).— At the instance of the Shoreditch, 
Hackney and Stepney Councils the Borough Council have extended 
from 18th inst. to Sept. 18 the time for sending in tenders for a 
supply of electricity in bulk. Е 

Bognor.— Following quickly upon the repeal of the Council's 
electric lighting order (obtained in 1899), notice has been received 
from five companies of intention to apply for electric lighting powers. 

Mr. E. W. Chalmers- Kearney has also informed the Council that 
he proposes to obtain powers to construct a railway on the Kearney- 
Thom mono-railway system, between Bognor and Littlehampton, 
passing through Felpham, Middleton and Clymping. 

Braila (Roumania).—This town will be entirely lighted by elec- 
tricity in the coming autumn. 


Brighton.—The accounts of the electricity undertaking for the 
year ended March show & gross profit of £36,065. After providing 


for interest and sinking fund, &c., the net surplus із £5,381, which 
it 18 proposed to carry to reserve. The number of consumers at the 
end of the узаг was 4,256, against 4,087 in 1904. 

The total revenue was £89,704. Os. 11d. (against £88,306. 5s. 9d. in 
1903-4), including £50,498. 5s. 3d. from sale of current at 7d. per unit 
and £13,556. 15s. 5d. nt ld. a unit, £6,393. 10s. 1d. from public light- 
ing and £11,350. 8s. 5d. for energy supplied to the tramways department. 
The aunual expenditure was £52,800. 15s. 6d., against £49,702. 193. 5d. 
in the precediog year. The increased expenditure is accounted for by 
coal (£23,204. 18s. 1d., against £22,401. 15s. 6d.) and rates (£8,841. 0s. 3d., 
against £1,238. Os. 10d.). After allowing £338. 7s. 11d. for bad debts, the 
balance is £36,564. 178. 6d., to meet interest (£14,600. 11s.) and sinking 
fund (£16,583. бз. 11d.), leaving a net profit of £5,381. Os. 7d., which has 
been carried forward. During the year the loans raised amounted to 
£11,100, making the total of loans to date £585,942. The capital expen- 
diture during the year was £72,602. 12s. 4d., bringing the total to 
£595,039. 16s. 7d., an excess of £9,097. 16s. 7d. on the loans raised. The 
works costs were 1:17d. per unit, against 1:181. and the total costs 1:49d., 
against 1:40d. The number of equivalent 8-c.p. lamps connected at 
the end of year (including arcs, motors, &c.) was 283,741, agains* 
264,111,andtheunits sold per lamp 21:8, against23:1. Thenumber of units 
sold was 7,780,220 (against 7,598,074), including 1,816,067 to tramways 
department, 979,159 to public lamps and 4,984,994 to private consumers. 
The percentage of gross profit to average capital was 6:54, against 7:78 in 
1903-4. The number of public lamps was 372 arcs and 1,634 incan- 
descents. The number of units generated was 8,661,102. 


Brownhills.— Notice has been given by the Shropshire & Worces- 
tershire Electric Power Co. of intentiontoapply fora provisional order. 


Cardiff.—The net profit on the past year's working of the muni- 
cipal electric tramways was £20. 17s. 6d. 


Castle Ward (Northumberland).—The Newcastle-upon-Tyne 
Electric Supply Co. will apply for a provisional electric lighting order. 


Ohertsey.—Foote & Milne will apply for electric lighting powers 
for Chobham and Windlesham. 


Cheshuat.—By agreement with the Council the North Metro- 
politan Electrical Power Distribution Co. are to apply for a pro- 
visional electric lighting order. 


Ohesterfield.—The salary of the assistant electrical enginear 
(Mr. Percy) has been increased to £150 per annum. 


Coal-Handling Plant.—It is stated that the electric coal-convey- 
ing spout at Tyne Dock has given so much satisfaction that the 
N.-E. Railway Co. has decided to introduce a second one, and has just 
commenced the work of erecting the necessary framework on the 
west side of No. 1 jetty. - 


OColne.— An unopposed inquiry was held on Thursday last into tha 
Council's application for satfction to borrow £1,700 to cover excess 
expenditure on electricity supply. 

Coventry.—The total receipts of the electric light department for 
the year ended March 81 were £18,247, 16s. 2d., and the expenditure 
£5,081. Os. 11d., gross profit £8,216. 15s. 2d. After paying interest, 
sinking fund charges, &c., the balance forward is £1,396. 12s. 9d., 
against £1,625. 5s. 11d. at last account. 1, 375, 735 units of current 
were sold (1,814,267 to private consumers and 61,468 for public 
lighting). The total maximum supply demanded was 970kw. The 
capital expended at the end of the year was £134,503. 11s. 3d., an 
increase of £15,082. 14s. 8d. 


Damascus.—Important as this city undoubtedly is as a centre of 
Asiatic trade, the public is hardly likely to be prepared to learn that 
a modern scheme of combined electric lighting and traction is under 
consideration by the Turkish authorities. The population of the 
city is about a quarter of a million. The possibilities of the pro- 
posed enterprise have been carefully studied by a competent Belgian 
engineer, who has prepared a report, which has been despatched to 
Constantinople. It is said to be distinctly favourable to the scheme. 


Dorking.—An inquiry was recently held into an application of 
the Council to borrow £12,000 for electric lighting extensions. The 
clerk (Mr. Hodges) stated that the electricity undertaking had been 
leased to Edmundsons Electricity Corpn. The consulting engineer 
(Mr. W. H. Trentham) and Mr. F. E. Gripper gave evidence. 


Dundee.—For the year ended May 15 the gross receipts of the 
municipal electric tramways were £44,694. 123. 6d. (an increase of 
£257. 9s. 1d. over 1904), and working expenses (including main- 
tenance of lines) were £27,721. 98. 9d., leaving £16,978. 2s. 9d 

Interest absor £6,552. 18s. 3d., sinking fund £4,980, depreciation 
£1,370, renewal fund £3,000, accidentinsurancefund £100,and £911.23. 74. 
has been transferred to suspense account, leaving £59. ls. lld. to be 
carried forward. Daring the year 11,641,525 passengers were carried, an 
increase of 220,540 over the previous year, and the car-miles run 933,006, a 
decrease of 9,963. 

The proprietors of the shipyards and engineering works in this city 
have asked for a reduction in the charge for electric current for power 
and suggest ld. a unit as a reasonable sum. The question will be 
considered by the Tramway committee at their next meeting, 

East Ham.—The charges for electric current have been revised, 
and for lighting the scale will be 5d. per unit for the first hour's 
maximum demand (instead of 64.) and 2d. after, or a fat rate of 
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83d. per unit (instead of 41d.) For arc lighting the charge will be 
3id , and for energy for the trarnways 12d. per unit. 


Ealing.—The total revenue of the electricity department for the 
year ended March 81 was .£22,497. 13s. 8d., and the expenses 
£11,386. 14s. 8d., leaving a gross profit of £11,110. 19s. 5d., against 
£12,142. 19s. 10d. in previous year. 

After paying interest and sinking fund charges, transferring £100 to 
machinery replacement account, £75 to reserve for bad and doubtful 
debts, the net profit was £1,107. 4s., against £3,858. 11s. 6d. 1,194,370 
units (327,101 for public and 867,269 for private lighting) were sold, and 
the average price obtained was 499d. per unit. There are 2,402 con- 
gumers, representing 86,583 c.p. lamps connected. The plant capacity is 
1,100 kw., and the maximum supply demanded was 1,008 kw. Capital 
expenditure is £173,611, 12s. 10d., including £15,546. 16s. 5d. spent 
during the year. 

Basthampstead (Berks).—Camberley Electric Supply Co. have 
notitied the Council of intention to apply for an electric lighting order. 

Bdinburgh.— Treasurer Drown, in submitting the balance-sheets 
of the electricity department for the year ended May 15, said the 
electric lighting operations for the past year had again been ei- 
nently satisfactory. The estimated surplus was £17,095, and the 
actual surplus £21,139. 16s. 9d. He suggested that they should credit 
the Streets department out of the balance with the difference between 
the estimated and the actual surplus—£4,000. That would leave 
£17,000 to be carried to reserve, and would bring the total at credit 
of reserve to £76,000. 

The Council voted £1,000 to the guarantce fund of the Scottish 
National Exhibition of 1907. 

Farnborough.—The United Electric Construction Synd. will 
apply for a provisional order. 


Fatality.— We regret to learn that the assistant mains superin- 
tendent of the Tynemouth electricity works (Mr. W. A. Thonipson) 
lost his life at Tynemouth on l4th inst. He with a friend went 
into the water after bathing to assist another bather, who had been 
caught by the current, and before it was possible to get a boat out 
all three were drowned. Mr. Thompson was a hardworking and 
promising man, greatly esteemed by all in the works. 


Falkland Islands.—The question of the extension of telephonic 
communication between Stanley and Darwin, situated at the head 
of Choiseul Sound, is under the consideration of the local govern- 
ment authorities. 


Fire.—In reference to reports which appeared in some of the 
papers regarding a slight fire which occurred at Messrs. Veritys, 
King-street, Covent Garden, W.C., on Saturday morning, we are in- 
formed that the damage done was of the most trivial character, and in 
no way interferes with the ordinary course of the company’s business. 


Folkestone.—- Folkestone, Hythe, Sandgate, and Cheriton Councils 
have agreed upon the surface-contact system for the proposed tram- 
ways. Folkestone will invite offers for farming their order, and 
Sandgate and Hythe will open negotiations with companies owning 
surface-contact systems. 


Prome.— Acting on the advice of their consulting engineer (Mr. 
F. H. Medhurst), the Council have decided to apply for sanction to 
а further loan of £11,000 for electric lighting extensions. 


Great Grimsby.— The profit on the past year’s working of the elec- 
tricity works (£895) has been voted to relief of rates. 


Hackney (London.)—The Council have decided, in order to 
encourage the demand for electric current for power for factories 
and workshops, to make a fixed charge of £1 per quarter per kilo- 
watt of maximum power required and $d. per unit for electric 
energy supplied as from the end of September. 

Harrogate.—In submitting the minutes of the Lighting com- 
mittee to the Council last week, Councillor C. Smithurst said the 
electricity supply department had made a net protit of over £3.000 
during the past year, in addition to paying 42, 000 to sinking fund 
and £500 to reserve. 

Hereford. — The Council recently adopted the report of the elec- 
tricity departinent, which showed that reecipts for the past vear 
were £3,014. Өз. 4d., and working expenses £1,871. 17s. Interest 
absorbed £640. 6s., and sinking-fund charges £1,000, leaving net 
profit of £2. 6s. 4d., compared with a deficit of £184. 19s. in the 
previous year. 

Hindley.—A report on electricity supply. prepared by the Council's 
consulting electrical engineer (Mr. C. Hopkinson), is being printed. 

Huddersfield. — The accounts of the tramways department for the 
year ended March, show capital expenditure £414,667, Os. 1d., an 
increase of 42.944. 10s. 11d. on the year. 

Trattic receipts were £67,576. 163. 5d. and sundry revenue £2,231. 183 2d. 
(including carriage of parcels £873, 9s. Id., haulage of coal £221. 15s. 7d. 
Working expenses were 433.708. 4s, 2d. Gross protit was, therefore, 
£360,100. 105. 5d. (20d. per car-mile). Interest required £15.06 and 
sinking fund £10,605, the net protit being £11,510. There are 17 miles 
7 furlongs of single track and 7 miles 2 furlong: double track owned. and 
= miles 6 furlonys single track and 1 furlone double track leased. 1,660,262 
саа miles were run and 12,535,150 passengers carried. 3,135,010 units 


were consumed (1:91 units per car-mile). The total revenue per car-mir 
was 10:06d., working expenses 4:294. (including 1:214. for power). 

A report was presented by the Tramways committee to the Cor 
poration on Wednesday dealing with the steps to be taken to ensure 
the proper and safe working of the tramways. 

As a preliminary the manager is to be given “ sole control over th: 
employés, with power to dismiss or suspend." Any motorman fouti 
abusing his equipment in defiance of regulations will be summarily dis 
missed," and in future all ticket inspectors will ba fully qualified moix- 
men, whose duties shall include the supervision of motormen as we: s 
conductors. 

Ince.— The question of revoking the Council's electric light: 
order 1901 has been deferred for a year. The United Electric Ligii 
& Traction Co. has given notice of intention to apply for au ordcr. 


Inquest.—An inquest was held at Willesden yesterday (Thurslax, 
upon the body of John O'Malley, described as an electrician, who 
was killed on Monday at the electrical power station at Neasden. 

It was reported that O'Malley and a youth named Ruddy entered an: 
of the transformer chambers and by some means became entangled ir. 
some of the live wires. Before current could be switched off O'Malley 
had been killed. A man who worked with deceased said the latter had по 
right to go into the transformer chamber. When he found deceased his 
clothes were alight, and he must have come into contact with current ai 
11,000 volts. It was admitted that the door of the transformer chamber 
was not locked, but the men were instructed not to enter it. 

б Medical evidence was іо the effect that deceased died from shock and 
urns. 

The jury returned a verdict of accidental death, adding a rider that the 
door should be locked and be labelled dangerous.” 


Islington (London).—The report of the district auditor on tlie 
Council accounts for the year ended March states that :— 

Since the last audit the cost of providing and maintaining the pullie 
arc lamps has been transferred from the electricity to the general revenue 
account, but the rate per unit for electric current to the lamps remain: 
unaltered, and the general rate has thus contributed £2,600 in excess of 
the former rate to clectricity revenue. The borough electrical engineer 
(Mr. A. Gay) agrees that the rate (31d. per unit) requires revision, as it 
is above the average for lamps lighted all night. | 

The Lighting committee report that they are of opinion that an im- 
mediate reduction is desirable in the charges for power, and recommend 
that the present rates of 2d., 13d. and 14d. be altered to a uniform rate 
of ld. per unit, subject to the consumer entering into an agreement to 
take current for at least three years. The Finauce committee repori. 
in respect to this recommendation, that it is a matter of urgency to reduce 
the charges at once. and consider the recommendation may be adopted 
without financial risk. И 

Kensington (London). —Тһе Works committee reported to the 
Council'on Tuesday that they had discussed a proposal of the hen- 
sington & Knightsbridge Electric Lighting Co. for extending arc 
lighting in the borough and setting out certain strects to be lighted 
by “ Excello" are lamps. These lamps, the company stated, would. 
during the nominal 3,000 hours burning per annum, cost abou 
£18. 15s. each, against the present cost of £24. 4s. The company 
further offered to fix, as an experiment, four of the lamps and man- 
tain them free of charge for a month. The lighting engineer Mr. 
Weaver) expressed the opinion that a considerable improvement 
would be effected in tho lighting by the acceptance of the offer with- 
out any increase in cost, 

The committee were not, however, at present prepared to recom- 
mend any considerable extension of public electric lighting, but con- 
sidered that a trial of the “ Excello" lamp should be made. They 
recommended that the offer of the company be accepted, and that 
the trial lamps be erected in Gloucester-road. This was agreed to. 

An ofler was also received from the same company to light the 
side streets with Nernst lamps at ld. per unit, or £2. 15s. per lamp 
рег annum. The company would erect three or four lanips expe! 
mentally. The matter was referred to the committee. The present 
charge per unit for street lighting is 21d. 

Leamington and Warwick Tramways.—The official inspection 
of these lines took place on Friday, and they were opened for tratie 
on Saturday. 

Light Railways.—The Light Railway Commissioners have sub 
mitted the Blyton and Frodingham light railway order for confirma 
tion. Objections by Aug. 4. 

The Light Railway Commissioners have decided, after a local 
inquiry, to grant an order to the promoters of the Lamzekt 
Aberayron light railway. 

The Light Railway Commissioners have decided to recommen! 
an order for the construction of the Llandilo to Lampeter light rat- 
way (221 miles). estimated to cost £155,873. 

The Board of Trade considered the objections to the confirma 
of the Maidstone Corporation Light Railways (Extension) Qader 
last week. After hearing the parties Sir Herbert Jekyll reserve 
his decision. | 

An inquiry was held last week into Barking Council's applicati? 
for an order to make certain extensions of their light railways at 30 
estimated cost of £12,200. . 

The Chairman of the Commissioiers Col. Borens said that until 
the Council had detinitely abandoned the Broadway route the Союш 
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sioners were not prepared to give any decision on the application of the 
proposed alternative tramway lines. 


An inquiry was held on Wednesday by the Light Railway Com- 
missioners into the application of the Wolverhampton & Cannock 
Chase Railway Co. for an order authorising the construction of a 
railway as a light railway. 

For the promoters, Mr. Ruys WILLIAMS explained that the railway, 
which had been sanctioned in 1901, would consist of five short lines, and 
would connect Wolverhampton with certain collieries in the Cannock 
Chase districts. All the promoters asked was that the line should be run 
as an electric light railway instzad of an ordinary steam line. The new 
railway would provide facilities for mineral traffic and a certain amount 
of passenger traffic, which could be conducted best on a light railway with 
a number of stopping places for picking up and setting down passengers. 
The colliery traffic could also be worked equally as well and as economi- 
cally as by an ordinary railway. It was intended to work the railway on 
the overhead trolley system, and it was believed that the line could be 
worked very cheaply by electricity. 

Sir Dovaras Fox, one of the engineers of the proposed line, said the 
line could be made more serviceable as a light electric railway, which 
would enable the district to be served in a convenient way. Under the 
proposed order there could be frequent stopping places, while everything 
necessary could be provided for the mineral traffic. From an economical 
point of view the line could be worked better under the Light Railway 
Act than under ordinary powers, ss it would give greater facilities for 
cheap transit and lower fares. The order did not give the company power 
to supply electricity to adjacent collieries, and they would be open to 
treat with companies for power for themselves. 

Mr. Water Harper, consulting engineer, also gave evidence. 

The Commissioners decided to recommend an order, subject to the 
adjustment of clauses. 


Local Authorities and Electric Lighting Loans.— At the recent 
annual conference of the Urban District CouncilsAssociation the clerk 
of Penrith Council outlined the difficulties encountered by his Council 
in their endeavours to carry out the terms of their electric lighting 
provisional order. It was singular, he said, that one department 
of the State should grant powers (by provisional order which was 
confirmed by Parliament) to municipalities to supply electricity, 
while another department (without confirmation of Parliament) 
might prevent the exercise of such powers by refusing the necessary 
borrowing facilities. The following motion was adopted :— 

That the procedure connected with the obtaining of electric lighting 
provisional orders and the sanction to borrow money for exercising ths 
powers of such orders, be referred to the Executive Council, to take such 
action as they may deem best in the interests of urban district councils. 


London County Council. At Tuesday's meeting the Highway's 
Committee recomniended that an estimate of expenditure on capital 
account of £23,200 for the reconstruction and equipment on the 
underground conduit system of electric traction of the tramways in 
Woolwich-road between Blackwall-lane and Tunnel-avenue, be 
approved, and that they be authorised to obtain tenders.—-Agreed. 

Tramway Subicay.—The tame committee recommended an expenditure 
of £50,000 for the acquisition of lands and easements in connection with 
the construction of the tramway subway from Southampion-row to the 
Victoria Embankment.—Consideration postponed. 

New Electric Cars. In view of the contemplated increase of the tram 
way service when the Greenwich generating station is opened early next 
year, it was agreed to sanction an expenditure not exceeding £126,000 
for the purchase of 150 doutle-decked roof-covered electric cars. 

Tenders,.—Bix tenders were considered for the construction of tram- 
ways in Garratt-lane of the length of about 5:3 miles of single track. The 
lowest contract was that of R. W. Blackwell & Co. at £96,202. 4s. 6d., 
but as Dick, Kerr & Co., whose tender was £96,242. 3s. 7d., were pre- 
pared to do the work in a much shorter period, their tender was recom- 
mended for acceptance. 'The tenderers will be allowed to sublet to the 
following :—Hadfield’s Steel Foundry Co. (points, crossings, &.), Ander- 
ston Foundry Co. (cast-iron yokes), Doulton & Co. (porcelain insulators), 
Bayliss, Jones & Bayliss (tie bars), Associated Portland Co. (cement). — 
Consideration postponed. 

Electric Lighting in Theatres, €c.---The Theatres Committee (reporting 
in reference to the Council's regulations requiring that in places of public 
entertainment two systems of electric light are to be given, taken from 
separate companies) stated that the Metropolitan Electric Supply Co. had 
pointed out that they were now in a position to supply theatres and 
similar buildings with complete duplicate electric light services. One 
source was from Willesden and the otber from Amberley-road.—It was 
agreed to allow the company to supply in this way. 

Electricity Supply Bills.—The Parliamentary Committee recommended 
" That the Council urge upon the Government the rejection of the 
Administrative County of London & District Electric Power Co. Bill, 
1905, suggesting that a Joint Select Committee or some special tribunal 
be selected by the Government to consider the whole question of the 
supply of electricity for London." 

Mr. McKiNNoN Моор said it was the duty of the Council to use every 
effort to prevent a monopoly, and many members were apprehensive that 
this would be a monopoly. In his opinion the whole trouble arose from 
treating London in separate parts, instead of dealing with London as & 
whole under one central authority. The Council were creditors of the 
local authorities for something like £4,500,000, lent to them for electric 
lighting purposes. Seven years ago the Council moved in this matter, 
but the Government brought in a bill to deal with it, and, in fact, had a 
bill before Parliament at the present moment. The one argument for 


the bill was that it would enable manufacturers to get a cheap supply of 
electricity, and while that was a very laudable object, yet they must re- 
member that it was exactly the same argument which the water com- 
panies urged when getting their bills. He doubted very much whether 
the bill would result in cheap electricity, but it was certain to result in a 
gigantic monopoly. They were told that it would be all right now that 
there was a purchase clause, but the clause was very different to that 
which was in the Tramways Act, and gave no more than Parliament 
could give at any time without such a clause. 

Mr. P. H. Harris said a bill which had the support of such men as 
Mr. Haldane in the House of Commons was not to be got rid of by pelting 
it with the word monopoly. The borough councils were, of course, inte- 
rested, and, rightly or wrongly, the County Council was suspected of 
being not an opponent to such a scheme, but a rival promoter. He felt 
that the supply of electricity was one which might well be left to private 
enterprise provided that the interests of the local authorities and the exist- 
ing companies were safeguarded. 

The recommendation was approved. 


L.0.0. Tramways.—Lewisham Tramways committee is to join 
with a committee of tradesmen in Sydenham and Forest Hill in a 
deputation to London County Council to urge the necessity for the 
construction of tramways from Forest Hill through Dartmouth- 
road, High-street and Sydenham, to Catford. 


Loughborough.— The scale of charges for electric current has 
been revised as follows :— 

Private lighting 4d. per unit, lighting in bulk for factories and work- 
shops 3d., power daring such hours as lighting load is not on Id., and 
whilst lighting load is on 3d. 


Lourenco Marques.—Considerable progress has been made in 
metalling the roads through which the electric tramway service is 
run. This service was opened for traffic early in the year. 

Among the imports into Lourenco Marques in 1904 were 20 tons 
of electric and telegraphic material—12 tons from Portugal and 8 
tons from Germany. No further description is given. The goods 
landed at this port in transit to the Transvaal included 473 tons 
of electric and telegraphic material. Of this 11 tons of the “ elec- 
tric” material came from the United Kingdom, while 319 tons of tele- 
graphic material came from the United Kingdom, 140 tons from 
Germany and 2 tons from America. There was a falling off compared 
with 1903 of 308 tons of these materials. 


Lowestoft.— Sanction was recently received for a loan of £1,500 for 
a new boiler, to be repaid in 15 years. There are now about 630 con- 
sumers, representing an equivalent of 32,000 & c.p. lamps connected. 


Malton.— Some time ago the Council revised its street lighting 
arrangements and contracted with the Northern Counties Electricity 
Supply Co. for lighting the centre of the town, leaving the lighting 
of the suburbs with the local gas company. It was reported to the 
Council on Friday that the gas company had withdrawn its tender. 


Margam.—The Council have acceded to the application of the 
South Wales Electrical Power Distribution Co. for permission to 
run power mains through the district. 

The concession is for 30 years, the Council having the option of tarmi- 
nating the agreement at five years, on six months’ notice. The company 
pay 24 per cent. on receipts for total energy supplied by them, misimum 
£50 yearly. The company are to lay down cables to meet future equire- 
ments of the district, but energy is not to be supplied for lighting. 


Marine Engineers’ Visit to the United Asbestos Co.'s Works. 
—The Institute of Marine Engineers paid a visit on Saturday to the 
United Asbestos Co.’s Works at Harefield, Herts. These works 
-are situated on the banks of the canal, which affords easy means 
of transit for goods. 

The party showed considerable interest in the process of manufacture 
of the company's specialties. Blocks of crude asbestos are placed in a 
crushing machine where the fibres are separated. These are then sorted 
out and taken to different departments, according to their suitability. In 
one department the fibres are spun into yarn and afterwards woven into 
cloth, or interwoven with wire and made into various forms of packing for 
steam glands, The spinning and weaving machines attracted a great deal 
of attention. The manufacture of joints for manhole doors and covers 
was watched with keen interest, as was also the making of asbestos mill- 
board from the pulp, which is deposited on blankets and thence taken up 
by a specially-prepared roller on which the pulp is deposited to a desired 
thickness, shown by a gauge suspended from a bracket. The sheets of 
millboard are then cut and ready for drying. The laboratory is a special 
feature of the works, where tests are carried on to prove the quality of 
asbestos, indiarubber and other raw materials used in the manufacture of 
the various articles, At the conclusion of the visit a vote of thanks was 
accorded to the company for their courtesy, regret being expressed that Mr, 
Fisher, the secretary and general manager, not having returned from abroad 
in time to preside over the gathering,but Mr. Hawkridge, the assistant mana- 
ger, acted in his stead. A vote of thanks was also given to Mr. McCallum, 
the works manager, and his staff for the explanations which were given 
to inquiries. Mr. Hawkridge, on behalf of the company, responded, and 
referred to the controversy regarding the deterioration of steam pipes 
from the action of sea water, iron hangers and the moisture held in sus- 
pense by the non-conducting material. A short but instructive Paper had 
been prepared by Mr. S. H. H. Barratt, A.M.I.C.E. (lubricant and boiler- 
covering manager), dealing with this subject, and copies were hanied to 
the guests. 
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Manchester. —The Tramways committee have been requested to 
consider a report upon the advisability of granting weekly contracts 
in connection with the tramway service. In the course of the 
discussion the deputy chairman (Ald. Wainwright) said that, with 
the excoption of Glasgow, Manchester carried people further for a 
penny than any other town inthe United Kingdon. The wear and 
tear of heavy tramcars was greater than had been expected, and 
the committee must secure a good reserve fund if they would avoid 
trouble in the future. 

Middlesex Electric Tramways.—A further section of the electric 
tramway system connecting Finsbury Park and Stamford Hill with 
Lower Edmonton was opened on Wednesday. This completes the 
conversion to electric traction of the whole of the 8} miles of tram- 
ways in Middlesex acquired by the Metropolitan Electric Tramways 
(Ltd.) from the North Metropolitan Co. 

Molesey.—The Thames Conservators have granted permission to 
Twickenham & Teddington Electric Supply Co. to lay a cable in the 
bel of the backwater at Tagg's Island for supplying electric current 
to the Island Hotel on condition that it be laid and kept at a depth 
of at least 1 ft. below the level of the river bed, and remain during 
the Conservators’ pleasure on payment of a rent of £2 per annum. 

Municipal Telephony.—At the Swansea Telephone committee 
meeting on Monday, the telephone manager (Mr. A. G. Mackie) 
reported that the cost of connecting up the municipal telephone 
exchange with the National Co.’s system would be about £500, and 
the work would take about ten weeks. 

Oldham.—The revenue of the electricity department for the year 
ended March was £28,988. 1s. 5d. and the expenses £13,372. 8s. 5d., 
leaving £14,446. 11s. 14. to meet interest (£7,963. 5s. 11d.), sinking 
fund (£7,144. 5s. 10d.) and bank interest (£645, 12s. 9d.), showing 
a net deficit of £1,306. 18s. 5d., against £771 in 1908.4. 

After taking into account £389. 15s. 10d. from previous year the debit 
balance is £916. 17s. 7d. The capital expended during the year was 
£26,181. 1s., bringing the total to £269,155. 2s. 10d. 897,127 units were 
sold for lighting and 2,509,884 for traction. The equivalent of 66,370 
8.c.p. lamps is connected to the mains, an increase of 8,163 8 c.p. during 
the year. | 

At the last meeting of the Electricity committee it was decided, 
on the advice of the consulting engineer (Sir A. B. W. Kennedy), to 
recommend the transfer of a portion of the plant at the Rhodes 
Bank station to Greenhill. 

Perth.—The Council have fixed the charge for electric current 
for the tramways at 12d. per unit. 


: Presentation.—The staffs at Stamford and Grantham electricit 
works have presented the assistant engineer (Mr. F. B. Hills) wit 
& clock and an illuminated address on his marriage. 


Reduced Ra es for Telegrams.—The Eastern Telegraph Co. 
notify the following reduced rates per word fer telegrams forwarded 
from Great Britan “ via Eastern on and after August 1:— 

India and Burmah, 28. 0d.; Ceylon, 2s. Id.; Cyprus, 1s. Od.; Egypt 
(Alexandria and all offices in Ist Kegion), 18. Od.; Egypt (2nd Region), 
ls. ld.; Egypt (3rd Region, including the Soudan), 1s. 4d. ; Suakim, 
la. 4d. ; Aden, 2s. Od. ; Perim, 28. Od. ; Obock, 2s, 1d. ; Djibouti, 2s. 3d. ; 
Assab, 2s. 1d. ; Massowah, &c., 2s. 2d. ; Abyssinia, 28. 3d. ; Yemen, 2s. 7d. 


Rochester.— The Council have decided to proceed with the con- 
struction of the tramway extensions from Starhill to Delce Grange, 
and a further extension from Delce Grange to the village of Borstal 
will be proceeded with as soon as the land required for constructing 
a new road can be acquired. The cost of the extensions will be over 
£16,000. The lines are to be leased to the Chatham & District Light 
Railways Co. | 

8%. Helena.—In his report for the year 1904, Governor Gallwey 
notifies that the chief item of import for the year has been telegraph 
cable imported by the Eastern Telegraph Co., which has proved a 
boon to the customs. It is announced that the company have 
increased their staff to 28, and that a still further increase to 40 is 
soon to be made. There is an excellent telephone service through- 
out the island controlled by the Imperial Government. The admini- 
strative system comprises 412 miles of line, the military system 
81 miles. Seven stations are maintained (including three signal 
stations). The bulk of the business conducted over the line is official. 
The island is practically without any export trade. 


Seaton.— Messrs. J. & W. Purves have given notice of intention to 
apply for electric lighting powers. 

Sheffield. —The annual report of the Corporation tramways states 
that the capital expended is £1,048,581, an increase of £57,721 on 
the year. 

The receipts from passengers were £240,565 (increase £8,214), working 
expenses £163,283 (average cost per car-mile run of 6:477d., compared 
with £156,402 and 6:507d.) net revenue £79,568. After allowing for 
interest, sinking fund, &c., the surplus was £17,326, against £27,209 in 
the previous year. £13,000 has been utilised for the relief of the rates, 
and substantial contributions have been made towards other local objects. 
During the year 63,000,000 passengers were carried. 

In presenting the accounts to the Council on Wednesday the chairman 
(Ald. Clegg) denied that the decline in the profits was due to excessive 
cost of management, because the percentage of that cost was now less than 
ever. Nor was it due to the cost of production of energy, for that cost in 
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Sheffield was amongst the lowest in the country. In his opinion the 
decreased profit was attributable firstly to increased charges without any 
corresponding increase in revenue. Salaries and office wages (previously 
charged to capital) were now transferred to revenue, and represented 
£2,080. 5s. 6d. ; they had had to pay in rates and taxes £3,661. 4s. 10d. 
more; repairs to cars, permanent way and plant at power station 
£7,713, Зв. Id.; interest £7,219. 48. 4d. ; the sinking fund £4,560. 5s. 9d. ; 
making total increased charges over previous year of £25,294. 33. 6d. 
To be deducted from that were £2,226. 9з. 3d. decrease in traffic expenses, 
£545. 11s. 8d. saved in insurance, £2,537. 7e. "d. decrease in power 
expenses; total £5,309. 8s. 6d. This left £19,984. 15s., and if the 
increased traffic receipts of £8,214, 78. were deducted from that, and also 
£1,555. 9s. 4d. receipts from advertising on the cars (making together 
£9,769. 16s. 4d.) this left the extra charges which they had had t> 
pay at £10,000, which was exactly the decrease in the amount of profit. 
They had been asked to extend the system to outside districts, but he 
was satisfied that it was not possible to carry out any further extensions 
under the existing state of affairs. The undertaking could not afford to 
expend further capital unless it could get an adequate return. He con- 
cluded by paying a tribute to the efficiency and administrative ability of 
the manager (Mr. A. R. Fearnley), who had put the concern on a sound 
commercial basis, and largely reduced the staff without in any way 
impairing the efficiency of the department. Mr. H. E. Yerbury, the elec- 
trical engineer, was producing energy at as small if not at smaller cost 
than any other power station in the kingdom, and the management and 
efficiency of his department were equally admirable. He was glad to say 
that all the staffs of the various departments had cordially co-operated 
with their chiefs, with the result that at no time in the history of the 
undertaking was it in a more efficient condition than at present. 

The accounts were approved. 

The electric supply department has prepared and is issuing & 
pamphlet dealing with ** Down draughts in public buildings," and 
especially in churches, where it is well known very serious incon- 
venience is caused by the prevalence of such draughts. 

The pamphlet refers to a special installation at one of the Sheffield 
churches, where the system has been adopted and where an arrangement 
was come to with the Corporation electric light department to heat the 
upper air of the church with 20 electric heater lamps, hanging about 7 ft. 
from the ceiling. The relief was found to be immediate, and after a trial 
lasting from November, 1904, to May, 1905, the severest months of the 
year for such a test, it is generally agreed that the new method of dealing 
with down draughts in the church has proved most satisfactory. | 
The pamphlet deals generally with the advantages of electric 
radiant heat. 

Shoreditch (Gondon).—The accounts of the electricity under- 
taking for the year ended March, abstracted in our issue of 7th inst., 
were passed at the Council meeting on Tuesday. It was agreed to 
credit £1,000 to reserve. 


Southwark The offer of the County of London Electric Supply 
Co. to either supply the Council with current in bulk or to take over 
their electricity undertaking on lease is under consideration. 

Speed of Electric Tramcars in London.—It is stated that the 
Mayor of Deptford has been requested to represent to the Board of 
Trade that the London County Council tramcars should be allowed 
to travel at the highest rate of speed consistent with the safety of 
the general public. The Board of Trade have commissioned Lieut.- 
Col. Yorke to inspect the various routes and to report to the Board, 
the County Council having urged that, in view of the fact that the 
cars are to be equipped with special brakes, and that the drivers 
have now acquired greater skill, a higher rate of speed should be 
allowed than was at first thought desirable. 

Sunderland.—The following alterations in the scale of charges for 
electric current have been adopted :— | 

To churches and chapels, & uniform flat rate of 34d. per unit. The 
lighting scale recently agreed upon to be extended in discounts in the 
following manner :—Up to 200 units per quarter, 24 per cent. (4:387d. net), 
201 up to 600, 5 per cent. (4:275d.), 601 to 1,000, 74 per cent. (4-1654.), 
1,001 to 1,500, 10 per cent. (4:050d.), 1,501 to 2,000, 15 per cent. (3 825d.), 
2,001 to 2,500, 20 per cent. (3:500d.), 2,501 to 3,750, 273 per cent. (8:250d.), 
3,751 to 5,000, 334 per cent. (3d.), 5,001 to 7,500, 384 per cent. (2:7504.), 
above 7,500, 444 per cent. (2:54.) The several business premises belong- 
ing to one firm or individual are to be grouped together and the collective 
amounts charged on the foregoing scale. 

Swanage.—The Bournemouth & Poole Electricity Supply Co., 
Messrs. Foote & Milne and Cecil Cooper & Co. notify intention to 
apply for provisional orders. 


Swinton and Pendlebury.— The Council (who have agreed to 
take electric current in bulk from the Lancashire Electric Power 
Co.) have fixed the charge for current for private lighting at 4d. and 
for power at 24d. per unit. 

The Ganz Traction System in America.—The Ganz system of 
three-phase traction is to be exploited by the Railway Electric Power 
Co., a concern in which several New York capitalists and railroad 
men are interested. This company acquired the electric traction 
patents and manufacturing rights of Ganz & Co. for the United 
States, Mexico, Cuba and the West Indies (other than British). Mr. 
L. B. Stillwell, electrical director of the Interborough Rapid Transit 
Co., and Mr. Frank N. Waterman are consulting electrical engineers 
to the new company. 


Tiverton.—The Lighting committee report that though the L.G. 
Board offer no objection to the Council’s electric lighting scheme, 
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sanction to borrow cannot be given while the terms of the pro- 
posed lease of the works to the contractors does not insure more 
protection for the ratepayers.” | 

Torquay.—O wing to the refusal of the Local Government Board 
to grant the Council sanetion to borrow money for new electricity 
works a preliminary interview took place on Monday between the 
Electric Lighting committee and Mr. H. Lancaster, manager of the 
Dolter Electric Traction Co. It is stated that the interview was of 
a friendly character, and it is believed that an arrangement will be 
arrived at by which the necessary power to work the tramways will 
be provided at an early date. It is reported that a possible solution 
of the difficulty will be found in the purchase of the municipal 
electricity works by the company. 


Trowbridge.—Statutory notice of intention to apply for a pro- 
visional electric lighting order has been served upon the Council by 
the Western Electric Distributing Co. 

Twickenham.— The Council have decided to petition against the 
Metropolitan Electric Supply Co.'s power bill. 

Whitehaven.—The Brush Co. have given notice of intention to 
apply 15 a provisional order. Opposition will be offered by the 

ouncil. 


‘Willington (Durham) .— The application by tha County of Dur- 
ham Electrical Power Distribution Co. for a provis ional order will 
not be opposed by the Council. 

Yeovil.—The Mutual Electric Supply Co. will apply for a pro- 
visional order. 

Tork. The Electric Lighting committee have decided to sub. 
stitute Gilbert enclosed arc lamps for some of the old-type lamps in 
portions of the city. 


Outings.—The employés of the Electrical Co. held their annual 
outing at the Crown Hotel and Pleasure Gardens, Broxbourne, 
Herts., on July 1. Sports were held during the morning, and a 
number of prizes were awarded. In the unavoidable absence of 
Mr. J. Stottner, Mr. O. Loewi took the chair, and made an admir- 
able speech regarding the prospects of the company. He was sup- 
ported by Dr. Herzfeld as vice-chairman. The prizes were dis- 
tributed by the chairman. 

The employés of E. P. Allam & Co. held their annual dinner on 
55 journeying to Clacton-on Sea. The chair was occupied 
by Mr. E. P. Allam supported by Mr. A. R. Lovell. 


TRADE NOTES AND NOTICES. 


— 
TENDERS INVITED. 


London County Council require tenders by 10 a.m. 25th inst. for 
(a) double-deck car-bodies with roof covers, (b) maximum traction 
swing bolster trucks for electric cars, and (c) complete electrical 
equipments for cars. 

London County Council also want tenders by 10 a.m. 25th inst. 
for two electric cranes of 5 and 24 tons respectively. 


Dublin Corporation Cleansing committee invite tendera for the 
supply of three electric locomotives for haulage of refuse waggons 
on the city tramways ; nearly 1,000 yds. of street tram tracks and 
electricity mains, overhead trolley wires with street posts and con- 
nections, two electric and one steam capstan, &c. Tenders to chair- 
man of Cleansing committee by noon July 25. 

Caerphilly Urban District Council invite tenders for supply, 
delivery, laying and erection of high and low-pressure underground 
cables, kiosks, transformers, switch gear, lamp pillars, &c. Tenders 
to chairman of Council by noon July 24. 

Stourbridge Guardians invite tenders for wiring the workhouse 
buildings for electric light and for the installation of generating 
plant, &c. "Tenders to the clerk (Mr. G. F. James) by noon Aug. 1. 


Dudley Corporation invite tenders for oils for their electricity 
works. Tenders to the town clerk (Mr. Hy. C. Brettell) by 29th inst. 

Ebbw Vale Disirict Council invite tenders for cables, overhead 
lines, street lamps and fittings and meters. Tenders to the clerk 
by noon Aug. 5. 


St. Anne's-on-the Sea District Council invite tenders for a balancer. 
Tenders to chairman of Electricity committee by noon 28th inst. 


Worthing Corporation invite tenders (by noon 24th inst.) for boiler, 
steam piping, &c., feeder and pilot cables and stoneware conduits, 

Sheffield Tramways committee invite tenders for & sand drier. 

Mussoorie (India) Municipal Board invite tenders for (a) steel 
power pipes, (b) water-motors, (c) alternators with exciters, (d) 
switchboards with instruments and apparatus, (e) transformers, ( f) 
induction motors, (g) pumps, (Л) workshop machines; and also for 
(a) bare copper wire for overhead mains, (5) insulators and lightning 
arresters, (c) arc and incandescent lamps, (d) telephone equipment, 
(e) workshop tools, (/) general stores. Specifications from the 
municipal electrical engineer, Mr. C. H. Shanan. Tenders, addressed 
to the chairman of the Municipal Board, by Oct. 23. 


‘TENDERS RECEIVED AND AOOEPTED. 


Stepney (London) Council considered tenders on Wednesday for 
annual supply of meters from G. Braulik, British Thomson-Houston 
Co., Chamberlain and Hookham, Ferranti Limited, Electrical Co., 
General Electric Co., International Electrie Co., Reason Mfg. Co., 
Rumney & Rumney, and Siemens Bros. & Co. Seven of these 
tenders were informal. The remainder were as under: 

Up to 10 amperes: Reason Mfg. Co. (accepted), E320; Chamberlain & 
Hookham, £320 ; Ferranti Limited, £326. 5s. Above 10 amperes : Ferranti 
Limited (accepted), £297. 18s. ; Chamberlain & Hookham, £306. 12s. 6d. ; 
Reason Mfg. Co., £314. 

The following tenders were received for demand indicators: 

Combined Meter and Demand Indicator: Reason Mfg. Co (accepted), 
£770. 4s. 6d. ; General Electric Co., £877. 12s. Demand Indicators only : 
Reason Mfg. Co. (accepted), £347. 17s. 

Forannual supply of carbons tenders were received from G. Braulik, 
Brush Co., Cie Francaise de Charbons pour l'Electricité, De Grelle, 
Houdret & Co., Henckel & Jordan, Fabius Henrion, Johnson & 
Phillips, Mayer & Co., Rumney & Rumney, Siemens Bros. & Co., 
Sloan Electrical Co., Birmingham Carbon Works, Electrical Co., 
General Electric Co. and International Electric Co. Eight of these 
tenders were informal. The others were :— 

Е. Henrion (accepted), £450. 13s. 6d.; Sloan Electrical Co., £462.63. 2d.; 
Johnson & Phillips, £521. 14s. ; Mayer & Co., £524. 103. 9d. ; Electrical 
Co., £533. 15s. ; Birmingham Carbon Works, £543. 10s. 9d. ; General 
Electric Co., £543. 10s. 9d. 


Stoke Newington (London) Council have received the following 
tenders:—For meters: Reason Mfg. Co. (accepted), British 
Thomson-Houston Co., Rumney & Rumney, and Venrer & Co. 
For erection of transformer station: 13 tenders were received, 
varying in amount from £3,278 to £3,752, and the lowest, that of 
Patn an & Fotheringham, was accepted. | Eight tenders were 
received for travelling crane, varying from £98. 17s. to £210, and 
the lowest (that of Herbert Morris & Bastert) was accepted. For 
ventilating fans three tenders were received, and that of James 
Keith & Blackman Co. was accepted at £50. i 


Among recent contracts secured by Johnson & Phillips are the 
following :— | 

Belfast Corporation : 0:3 and 0'1 v.i.r. cables. 

Eastbourne Corporation: H.T. concentric and 14. triple concentric 
paper-insulated cables. 

Crown Agents for the Colonies : Н.Т. and 1.t. concentric paper-insulated 
lead-covered cables, twin ditto, single ditto, and concentric and single 
v.i.r. cables, and also for a quantity of junction boxes of various types for 
Gibraltar. ч 


Marylebone (London) Electric Lighting committee received 46 
tenders for the angal supply of stores to the generating station, 
and the following were accepted :—Geo. Hatch, cotton waste; 
W. H. Willcox & Co., teloths, lubricant, packing, &c.; British In- 
sulated & Helsby Cables, vulcanised rubber cables; Baxter & Caunter, 
cable jointing materials; Veritys Limited, indiarubber gloves; St. 
Helens Cable Co., prepared rubber tubing. 


For providing telephonic communication between the various 
departments and works of Loughborough Corporation the following 
tenders were received :— 


Gent & Hurley (accptd.) £386 14 7 | W. J. Furse e £426 16 9 
Electric & Ordnance Ac- Pallen & Shore........ 425 0 0 
cessories Co..... e. 570 7 0 


Shorediteh (London) Council have accepted following tenders for 
coal for nine months commencing Oct. 1: C. Gothard & Co., Manners 
nuts, 12s. 2d. per ton (delivered in barge); C. Franklin, best Welsh 
smokeless No. 1 Bwllfa, 19s. 5d. per ton; and Wallaton nutty slack 
at 118. 8d. per ton (delivered in van). 


The British Electric Plant Co. have obtained an order from 
Falkirk Corporation for the complete equipment of electric 1notors 
for their new gas works. This gas works is probably the first in 
Great Britain to be completely and exclusively driven throughout by 
electric motors. Current will be supplied from Falkirk Corporation 
generating station. 


Bermondsey (London) Electric Lighting committee have ac- 
cepted the tender of Callender’s Co. for jointers' tents at £5. 10s. 
each. Heathman & Co. tendered at £5. 15s., Johnson & Phillips at 
£6. 7s. 6d. and W. T. Glover & Co. at £7. 10s. 

Messrs. Falconar, Cross & Co., 4, St. Nicholas-buildings, New- 
castle-on-Tyne, have received an order for the complete installation 
of electric light and bells at Barrasford Sanatorium, Northumber- 
land, the work being carried out in accordance with the specification 
by Messrs. Shepherd & Watney, Leeds. 

Ossett Council have accepted the following tenders :—Willans & 
Robinson, engine, £1,115; Greenwood & Batley, dynamo, £760; 
E.P.S. Co. storage battery, £991; J.E. Spagnoletti & Co., switch- 
board, £314; Herbert Morris & Bastert, crane, £134; Johnson & 
Phillips, cables, £1,402. 5s. 10d.: | 

London County Council on Tuesday accepted the offer of G. Skey 
& Co. to supply an additional 250,000 stoneware cable ducts for 
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£3,193. 15s., and of Stanley Bros. to supply an additional 500,000 
ducts for £6,800, for the reconstruction of about 22% miles of tram- 
way on the north side of the Thames. 


Mr. A. G. Knight, of 10, Bullen-street, Port Elizabeth, S. Africa, 
has secured the contract to fit up intercommunication telephones 
throughout the different offices in the Port Elizabeth Town Hall, 
and also throughout the new sanatorium at Walmer. 

Burslem Council have accepted the following tenders :—Callen- 
der’s Co., mains; Chamberlain & Hookham, meters (up to 20 am- 
peres); E. M. Evans, wiring town hall, fire station, baths and offices 
(at £318. 10s. 6d.), and for fuse boxes (5 to 50 amperes). 


Stepney (London) Council have accepted the tender of Newton, 
Chambers & Co. for additional storage tanks at the generating station 
at £687. Royles Limited also tendered at £572, Seventeen ten- 
175 Mis received for coal, and the contract was placed with Hinch- 

iffe & Co. 


Erith District Council received tenders from nine firms for the 
annual supply of steam coal for the electricity works, and that of 
Beadle Bros. was accepted for rough small Lambton Colliery coal 
at 10s. per ton, in barge loads alongside Council's wharf. 


The tender of Mountain & Gibson has been accepted by London 
County Council for four electrically-driven watering cars required 
for use on the electric tramways at £2,360. 


Newton Abbot Guardians have accepted the tender of the Urban 
Electric Supply Co. for wiring for 42 lights at £26. 103. and for the 
supply of current at 4d. per unit. 


Brighton Town Council are recommended to accept the tender of 
Babcock & Wilcox for coal-handling plant at Southwick electricity 
works at £1,960. 


Sunderland Corporation have accepted the tender of the Phenix 
Dynamo Co. for a sub-station auxiliary motor generator and switch- 
board at £288. 


Southwark Council have placed an order with Pritchetts & Gold, at 
£227. 18s., for overhauling the storage battery at the generating 
station. 


Islington (London) Lighting committee have accepted the tender, 
at £70, of Cutting & Co. for banding the chimney shaft of the new 
boiler house at the electricity station. 


Horsham Council have placed an order with Johnson & Phillips 
for electric lighting mains at £609. 

Stafford Council have accepted the tender of the Tudor Accumu- 
lator Co. for renewal of battery at £800. 

Sowerby Council have accepted the tender of the Thirsk Electric 
Lighting Co. for public lighting at £1. 9s. 6d. per lamp for 1,380 hours. 


Birmingham Tramways committee have accepted the tender of 
W. Hopkins for the erection of car sheds and a sub-station at £25,437. 


BUSINESS NOTICES. 


By an oversight, the telephone number of the Union Electric Co., 
151, Queen Victoria-street, London, E.C., has been omitted from 
the new list of telephone subscribers issued by the National Tele- 
phone Co. This number ів “ 5402 Bank." The Union Co. will 
supply any inquirer, by telephone or otherwise, with the means of 
pasting the number into the book without interfering with other 
names in the directory. 


In future the Cardiff office of the British Westinghouse Co. will be 
102, St. Mary-street, Cardiff. 


Mr. H. J. Taylor has been admitted as a partner by Mr. J. O. 
Grant, electric light contractor, 68, Queen Victoria-street, E.C. 


Joseph Blanchet Rowell and John Arthur Henderson, electrical 
engineers and contractors, 19, Old Queen.street, Westminster, 
London, S.W., (trading as Henderson, Blanchet, & Co.), have dis- 
solved partnership. Debts by Mr. Henderson. 


W. G. Leather, T. H. Cockin and W. J. Riley (trading as the 
Windus Electric Co.), 27, Howard-street, Sheffield, have dissolved 
partnership. Mr. Leather continues. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Alexander Holmes and Alexander McCullum, trading as Holmes 
& MeCullum, electrical engineers, Crown Works, Darwen, were 
examined at Blackburn on 12th inst. 

Gross liabilities £2,047. 1s. 5d., unsecured £1,133. 13s., assets 
£311. 15s. 1d., deficiency £821. 17s. 11d. Causes of failure, want of 
capital, bad trade, paying too much for business. Debtors purchased 
business in 1900 for £1,650, paying £800, giving a mortgage for balance. 
Fach found £50 and borrowed £450. At its best the business made £100 
: уе. Examination adjourned. Мт. Т. Hindle has been appointed 
rustee. 


Gerald Algar, electrical engineer, &c., 5, Denning-road, Hamp- 
stend, London, N.W., has been adjudicated bankrupt. 
Alec. Gavan Inrig, electrical engineer, 16, Bruce-grove, Totten- 


ham, Middlesex, lately residing at Calydon.“ | à 
Woking, has been adjudicated hd SU ydon," Goldsworth-road, 


The trustee (Mr. A. S. Cully) in the failure of William Wenham, 
electrical engineer, London-road, Croydon, has been released. 

Rooper & Harris (Ltd.) is to be wound up voluntarily. Mr. A. E. 
Preston, 55, Cornmarket-street, Oxford, is liquidator. 


It has been decided to wind up voluntarily the Stanley Electric 
Carriage Co. (Ltd.) Mr. S. H. Bersey, 41, Coleman-street, E.C., is 
liquidator. 

“ Everday Electricity " Publishing Co. (Ltd.) is to be wound up 
voluntarily. Mr. H. L. Price, Fountain-street, Manchester, is 
liquidator. 


Kamm’s Zerograph Synd. (Ltd.) is to be wound up voluntarily for 
the purpose of reconstruction. Mr. H. B. Harvey, 18, Templeton- 
place, Earl's Court, London, S.W., is liquidator, with authority to 
consent to the registration of Kamm's Zerograph Synd. (1905), Ltd. 


Creditors of the Yorkshire Electric Tramways Construction Synd. 
(Ltd.) must send particulars of their claims to Mr. W. H. Andrews, 
14, Victoria-street, London, S. W., by Aug. 19. 


Plant for 8Sale.—Joseph Barron (Ltd.), 25, Whitehall. road, Leeds, 
have for sale two vertical steam engines and one Tangye ö in. cen- 
trifugal pump. See advertisement. 

Premises to be Let or Sold.— Messrs. Geo. W. Dawes & Co., 12, 
Basinghall-street, London, E.C., have some extensive works in the 
Midlands to be let or sold. See an advertisement. 


Basiness for Sale.— Messrs. Lancaster & Harrison, auctioneers, 
1114, Western-road, Brighton, have for sale an electrical engineer's, 
gas and hot-water fitter's business in a thriving sea-side town. See 
an advertisement. 

Representation Wanted.— Mr. A. G. Knight, electrical engineer 
and contractor, notifies in an advertisement his desire to correspond 
with manufacturing firms of electrical machinery and apparatus, 
with a view to representing them at Port Elizabeth, South Africa. 

Messrs. S. Hyslop & Co., electrical contractors, Casilla 2,174, 
Santiago, Chile, wish to represent manufacturing firms in South 
America, See an advertisement. 


Automatic Fire Extinguishing Apparatus.—An advertisement 
elsewhere notifies that agents are wanted in every town to take up 4 
new patent improved automatic electrical and mercurial apparatus for 
extinguishing gas at the meter on outbreaks of fire. The inventors set 
out in the advertisement the advantages of this apparatus, and point 
out that wiring contractors are particulary interested in taking this 
matter up. Further particulars may be obtained of Messrs. Edwards 
& Pavis, Essex Villa, Lyndhurst-road, Peckham, London, S. E. 


Simplex Conduit Cabiuets.—4A novelty is shown in the accom- 
panying illustration in the form of a simple cabinet of Simplex 
conduit, fittings and accessories for use in lectures, demonstrations, 
exhibitions and conversaziones, the object of the Simplex Steel Con- 
duit Co. in providing these cabinets being to supply them on loan to 
station engineers, architects, lecturers, &c., in order that they can 
graphically illustrate the Simplex system of wiring in insulated 


SAMPLE CABINET oF “ SIMPLEX” PARTS AND FITTINGS. 


metalbarrels. It will be seen that the cabinet contains four mov- 
able trays or shelves, each fitted with sub-divisions for the various 
samples. The first tray contains pieces of conduit in various types 
and sizes from; іп. to 2in. diameter, cut into 6-in. lengths. The 
second tray contains the fittings in most general use, such as 
couplings, bends, tees, drawing-in pieces, contact nipples, &c. The 
third tray shows all the types of porcelain interiors, junction boxes, 
lamp holders and patent fittings, &c., and the fourth the various 
types of switch and ceiling-rose boxes, wall sockets, cut-outs, &c. 
Underneath these trays is & place for accessories and erecting tools, 
which serves to complete the group. There has, we understand, 
already been considerable demand for these cabinets, which will be 
found to serve their purpose admirably. 

D. & 8. Switches.— Messrs. Dorman & Smith inform us that at 
the recent ceremony of opening the new dock at Manchester on 
13th inst., H.M. the King used one of the electric switches supplied 
by them to the Ship Canal Co. The actual switch used was one of 
their standard C " type. 


Motor Oar Cable Troubles.—W. T. Glover & Co. have been con- 
sulted by car and engine builders on the subject of motor car cable 
troubles,and have designed acard giving details concerning these, and 
particulars of a remedy, which they claim has proved very successful, 
in the form of patent oil-proof and static discharge-proof cables. 
Any of our readers interested in this subject can obtain copies of 
the card cn application to W. T. Glover & Co., Trafford Park, 
Manchester. 

The proofing is achieved by covering the insulation with a closely woven 
fabric sheath, which is impregnated with an oil-resisting compound. The 
metallic sheathing is a further feature, and this prevents the chance of 
shock and deterioration of the cable from the static discharge induced by 
the high potentials used for electric ignition. This metallic sheathing is 
arranged for connection to the metalwork of the car or engine, which is 
at earth potential." 

Catalogues, &c.—J. H. Tucker & Co., of Birmingham, London 
and Glaszow, have ready a new catalogue of electric lighting acces- 
sories, The list includes main switches and switchboards, high- 

voltage switches, distribution s 
switch and fuse boards, cut- 
outs, and general accessories, рд 
ornamental switch covers in J 
registered designs, a large — = 
range of wall sockets, &c. The 
accompanying illustration (A) 
^ shows the company's patent 
high-voltage tumbler switch, 
which is well known to the 
trade. ‘The leading feature is 
that the handle is directly 
jointed to the contact arm. Illustration (В) shows the iron-cased 
form of this switeh. The handle is in the centre of the cover, and 
has a ‘turn ” action. 


A list illustrating and describing wall plugs of special manufacture 
by A. Revrolle & Co., Hebburn-on-Tyne, is now ready. The illus- 
trations include a two-pin double-pole plug, a three-pin triple-pole 
plug and a concentric double-pole plug. The first and second are 
designed for use on circuits up to 500 volts and to carry 10 amperes, 
and the third for 250 volts and 10 amperes. A catch is provided to 
prevent the plug being accidentally withdrawn from the socket. 
These plugs are specially designed for use in shipyards, works, tram- 
саг sheds, &c., where rough treatment of the plug is likely to occur. 


Messrs. A. J. Wright (Ltd.), who are removing in September, 
have issued a removal sale list of new and second-hand electrical, 
mechanical and other goods. Copies of this list may be obtained 
on application to 318, Upper-strect, London, N. 

The Aston Worm-feed " patent brush-holder is described and 
illustrated in the circular issued by Messrs. Veritys Limited An 
illustration of this holder isshown herewith. ‘There are no moving 
parts at the side of the holder, and consequently two or more holders 
can be placed in close proximity on the same pillar. The holders 
sre of ће “ box” type, 110 the principle of worm-feed can 
equally well be applied to the “ finger” 
typeofbrushes. Inthese brush holders 
the carbon is a moderately loose fit in 
the box, and ample contact is provided 
by a flexible copper connection between 
carbon and holder. The carbon is fed 
down without friction by the pressure 
of two small rollers (as shown), which 
are connected by means of a lever to 
the worm-feed adjustinent. By turn- 
ing the insulated knob of a small screw, 
the pressure on the carbon can be regu- 
lated to the finest limit. In the case 
of generators and non-reversing motors, the carbon box may be set 
ata slight angle to mect the direction of rotation—so that the brush 
is slightly inclined in the direction opposite to that in which a wire 
brush would be set. 


Messrs. Holden & Brooke have ready a neat abridged list of appli- 
ances forsteam fittings for power plants. The list is fully illustrated. 


А pamphlet of ** F'reezor " electric fans and accessories, for both 
continuous and alternating current, can be obtained from the 
General Electric Co. The number of the list is II. 1,084. 

Michael Pal & Co., Parliament-mansions, Victoria street, West- 
minster, S. W., have ready a circular list of ** Palite" commutator 
compound. The same firm have a price list now ready of single and 
multiphase motors. 


The latest type of Western telephone sets specially adapted for 
electric traction systems is described in a list issued by the Western 
Electric Co., 171, Queen Victoria-street, London, E.C. 

Telephone Directories.—There have just been issued the new 
telephone directories of the National Telephone Co. and of the Post 
Othce. The Post Oflice Directory is in 8vo form, and shows 
increased bulk ; its compilers will doubtless be compelled later to adopt 
the form now taken by the volumes issued by tle National Tele- 
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phone Co., which have been changed from their old 8vo to that of 
4to form. The use of smaller type and placing two sets of names 
and addresses to a page obviates that bulkiness which threatened to 
make the National Telephone Directory as unwieldy as the new 
Kelly’s Post Office Directory. The giant strides made by the 
National Co. is very well shown in the two large volumes which 
comprise the whole of the National Co.'s subscribers (and also, by 
the way, the subscribers to the London Post Office system). The 
old easy facility of reference is still maintained in the larger books, 
and the National Telephone Directory takes its place amongst the 
essential works of daily reference for the business man. 


“ American Trade Index, 1905."— We have to acknowledge the 
receipt from the National Association of Manufacturers of America 
of a copy of the American Trade Index for 1905." This is a pub- 
lieation designed to introduce American manufactures into foreign 
countries and to provide buyers of all kinds of American manu- 
factures with the names and addresses of U.S. manufacturers, mer- 
chants and factors. Included in the information given are the 
names and addresses of agents in Great Britain for American manu- 
facturers of all kinds. The book is published by the National Asso- 
ciation of Manufacturers, New York. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from July 12 to 18, with the ports 
of destination: 

África —Alexandria, £520; Beira, £386 (telegraph material); Cape 
Town, £619 ; Durban, £4,724 (including £791 telegraph material); East 
London, £536 ; Port Elizabeth, £2,829. Argentina — Rosario, £400 (tele. 
graph material).  Australasia— Auckland, £3,400; Bluff, £60; Christ- 
church, £80 ; Fremantle, £34 ; Lyttleton, £70 ; Otago, £164 ; Perth, £16 ; 
Sydney, 4195; Wanganui, £134; Wellington, £735. Azores, £300 (tele- 
graph material). Belgium, Ostend, £63. British Guiana —Demerara. £7 
(telegraph material). Ceylon—Colombo, £73. China —Shanghai, £1,736. 
France—Boulogne, £20; Havre, £72 ; Le Treport, £311 ; Marseilles, £70. 
Holland. Amsterdam, £175. Hong Kony, £531. India—Bombay, £498 ; 
Calcutta, £2,172 (including £55 telegraph material). Japan—Yoko- 
hama, £380. Madeira, £35 (telegraph material). Mauritius, £49. 
Portugal—Lisbon, £140. Russta—St. Petersburg, £1,750 (including 
£1,610 wireless telegraph apparatus) Siam—Bangkok, £58. Straits 
Settlements—Penang, £83 (telegraph material); Singapore £490 (in- 
cluding £267 telegraph material). Zanzibar, £10. Total £23,435, 
against £31,181 in the corresponding week last year (July 13 to 19). 


COMPANIES’ MEETINGS AND REPORTS. 


E. nd 


National Telephone Co. (Ltd.) 


The thirty-sixth ordinary general meeting was held yesterday, Sir 
Henry Fowrrn (the president) presiding. 

The CHAIRMAN said the present was an interim meeting, and that at 
the annual meeting they more completely and accurately reviewed their 
commercial and financial position. The half-year had been a satisfactory 
one to the directors, and he hoped it had been a satisfactory опе to the 
sharcholders. The income accrued during the half-year under review 
amounted to £1,086,507, and the figure for the corresponding half-year of 
19(M was £985,274, which showed an increase of £101,233 in the gross 
income of the company. The first deduction they had to make from that 
income was one to the injustice of which he had constantly called atten- 
tion—the Post Office royalty. This royalty last year was £90,742, and 
this year had increased by another £10,000. That was in addition to the 
income tax, which shareholders paid. When the public were told what 
very high charges are made by the company for telephonic facilities in 
London and the provinces they should be asked to deduct 10 per cent. 
from those charges. The working expenses during the half-year were 
£630,251, against £563,060 12 months ago. That showed an increase of 
£67,190. The net result, which is the amount they were most interested 
in, was that the profit of the half-year had been £355,618, against 
£331,472, a net increase of £24,146. They brought forward from last 
half-year £10,141. Twelve months ago they brought forward £10,505, 
which showed a decrease of £364. The sum available was therefore 
£305,759. Debenture and other interests amounted to £97,143, and the 
board proposed to pay the same preference and ordinary dividends, which 
would absorb £148,917. They proposed to carry to reserve £110,000, 
which was £10,000 more than was carried to reserve 12 months ago ; but 
tlie shareholders would see the wisdom of that course when they con- 
sidered the very large expenditure made during the year, and, of course, 
the large additional capital which had to be protected by the reserve fund. 
The carry forward would be £9,699. They had spent during the half- 
year on construction of exchange and private stations £477,156, and on 
land and buildings £38,000, which brought the total up to £534,320. 
The ordinary expenses of the Company, which he had already mentioned, 
had steadily increased and would always steadily increase. The rents of 
premises, taxes and insurance have increased, and the rates have enor- 
mously increased during the half-year. The rent and maintenance of 
the Post Office underground wires, which last half-year cost the Company 
£17,000, had now been increased to £21,000. In the capital account the 
stock of materials had been considerably reduced, and the machinery had 
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also been reduced. These were what might be called the normal figures of 
the company's business. They were very much in the same position as they 
were 12 months ago. A Committee was sitting to which the House of 
Commons had referred the question of the approval or the disapproval 
of the agreement which the company entered into with the Govern- 
ment last February. His mouth was sealed, the jury are now considering 
their verdict, and whether the company were guilty or whether they 
were innocent, or whether the Government were guilty or innocent, was 
a matter now under the consideration of the Committee. The evidence was 
closed and the Committee had adjourned until next month in order to 
consider their report. He thought it would be very unwise and not at all 
in consonance with the general feeling tbat they should have any dis- 
cussion that day upon the agreement or upon the effect it might have on 
the company's interests, or as to the course which has been pursued by 
the directors with reference to it. Of course, when the Committee has 
decided, and Parliament has decided, they would then ba prepared to 
go into further details with the shareholders. Under these circum- 
stances he did not propose to enter into a general discussion as to 
the policy of the company. There were a few figures which he was 
in the habit of giving them to show the progress of the company. 
The number of stock and share holders remained about the same. The 
staff had increased; last year it was 12,902, and this year 14,647. Of 
course there had been an automatic increase of wages. The unexecuted 
orders 12 months ago were 9,706 ; to-day they were 10,842. The lesson 
which he drew from that was that the busineas was rapidly outstripping 
their available capital. They could spend more money if they had it. 
The number of telephone messages in 1904, calculated oa the nuniber of 
messages over the system recorded in the usual way, showed that they had 
to provide for 995,671,664 telephonic messages during the year. When 
he recalled to their recollection that the inland telegrams in Great Britain 
and Irelaud during that period numbered less than 90 millions they would 
see that the proportion of telephone messages over telegrams was enor- 
mous. The average receipt by the company for those messages was 0:43d. 
He then moved the adoption of the report and accounts and the payment 
of the dividends therein set out. 

Mr. GEORGE FRANKLIN (vice-president) seconded the motion, 
which was carried unanimously. 

The re-election of the retiring directors (Mr. C. Swain Agnew, the 
Rt. Hon. Lord Harris, Mr. G. Hunter Robertson, and Sir Albert K. Rollit, 
М.Р.) was unanimously agreed to, as was the re-appointment of Messrs. 
Welton, Jones & Co. as auditors. | 

Mr. LEA SMITH proposed a vote of thanks to the president, directora, 
and staff cf the company, and said that had it not been for what the 
chairman had said some of them would have liked to have made some 
inquiries. After paying a tribute to the splendid manner in which Mr. 
W. E. L. Gaine had put the company’s case before the Committee, he 
said that, considering the difficulties with which the company had had 
to contend, it was wonderful that they had gone on for so many years. 
Speaking as a member of the public, he doubted very much whether, when 
the Government did take over the business, they would give a better 
service than was being given at present. 

The resolution was carried unanimously. 

The PRESIDENT, in reply, said he wished to emphasise the remarks 
made by Mr. Lea Smith as to the admirable manner in which Mr. Gaine 
and the staff had conducted the company’s case before the Committee, 
and in that sense before Parliament and before the country. He was 
quite content to have the position, the history, the prospecta, the inten- 
tions and the policy of the National Co. tested upon Mr. Gaine's evidence 
and the evidence that was given in support of it, as wellasupon the evidence 
given by the impartial servants of the Post Office, who were, of course, the 

est judges of what the telephone service was and ought to be, and also the 
best judges, aft:r the company, as to what the cost should be. The Com- 
mittee had conducted their proceedings in a most impartial manner and 
in a way which bad inspired confidence. He thought that the board, 
whatever the future might disclose, could honestly and truthfully say 
they had done their best. They had been ably assisted by the staff, not 
only by those who had been prominent as witnesses, but by those who 
supplied the engineering and financial information, 

The proceedings then terminated. 


BIRMINGHAM & MIDLAND TRAMWAYS Co. (LTD.) At the meeting last 
week Mr. C. S. B. Hilton said that the total capital|was now£1,050,000, of 
which £909,730 had been issued. To meet the cost of reconstruction and 
electrification an issue of £200,000 44 per cent. first debenture stock was 
made in June, 1904. To complete payments under the contracts and to 
provide moneys for loans to subsidiary companies, & further issue of 
£75,000 of stock had since been: made which was not included in the 
accounts under review, во that they had at the present moment £275,000 
debenture stock issued out of a total authorised issue of £525,000. A loan 
from the British Electric Traction Co. had since been paid off. The total 
amount spent on electrical reconstruction to date, including erection of 
Smethwick power house and plant for supply of energy for power and 
light and expenses of debenture issue, was £213,021. Negotiations were 
pending for through running in Walsall. Arrangements had been made 
sinc2 for the sale of the company’s omnibus undertaking to а new com- 
pany, which would also absorb the Birmingham Motor Express Co. and 
О rate all the motor omnibuses in Birmingham. 


BRITISH ELEOTRIC TRACTION CO. (LTD.)—The report for the year 
ended March 31 states that the total amount for appropriation (including 
£38,148, 93, 9d. from last year) is £267,175. 103. 4d. The net premiums 
(£17,813. 10s. 1d.) received in respect of debenture stock and preference 
shares issued during the year have been carried direct to reserve. Interest, 
preference dividends and interim ordinary dividends already paid have 
absorbed £212,188. 158. 9d., leaving £54,986. 14s. 7d. A final dividend 

rate of 6 per cent. on the ordinary shares (making 6 per cent. for 


the year) requires £39,990. 6s., leaving £14,996. 83. 7d. to be carried 
forward. The mileage of lines worked by the company and its associated 
companies at Dec. 31, 1904, was 354:37 miles of tramways and light rail. 
ways and 77:62 miles of omnibus routes, or a total of 431-99 miles, com- 
pared with 396-31 miles at Dec. 31, 1903; the number of passengers 
carried was 242,640,521, compared with 219,714,189, and the traffic re- 
ceipts were £1,264,061, compared with £1,162,005. The directors have 
continued their policy of restricting, a3 far as possible, the capital commit- 
menti of the company, and this has enabled considerable reductions in 
administration expenses to ba effected, the total management and general 
expenses having been reduced by £20,659. 5s. 2d. 

Airdrie and Coatbridge.—The Airdrie and Coatbridge Tramwaya (about 
35 miles) were opened for traffic by electric traction on Feb. 8, 1904. 
Capital expenditure is about £55,000. The profit to Dec. 31, 1904, before 
providing for interest on capital expenditure was £4,345. 

Auckland.—The present system of the Auckland Electric Tramways 
Co. consiste of 18:61 miles. The net profit for the year, after payment of 
interest, was £26,275. The year's dividend on the ordinary shares was 
6 per cent. Depreciation and reserve funds stand at £18,050. 

Barrow.—The Barrow-in-Furnes3 tramways have been reconstructed 
and are open for traffic by electric traction. Capital expenditure amounts 
to about £92,000. Profits to Dec. 31, 1904, before providing for interest, 
were £4,425. The total length of line is 5} miles (owned and worked by 
the B.E.T. Co.). 

Birmingham and Midland.—The Birmingham and Midland Tramways 
Joint Committee has managed the lines of the five companies in Birming- 
ham and adjacent districts since July 1, 1994. The Birmingham & Mid. 
land Co. (which holds the majority of the shares and debentures of the 
other companies) has made financial arrangements independently of the 
B.E.T. Co. Agreements have been made by the City of Birmingham 
Co. with Birmingham Corporation for mutual running powers on several 
lines. An agreement has also been made with Birmingham Corporation 
for the purchase of the company's main depot and some of the linesat an 
agreed price, and the company has agreed to give the Corporation facili. 
ties for reconstructing portions of the lines for electric traction during the 
currency of the leases. Owing to exceptional local difficulties the accounts 
of the South Staffordshire (Lessee) Oo. for the past year showa loss, The 
South Staffordshire (Lessee) Co. has acquired a controlling interest in the 
South Staffordshire Tramways Co., the lessors of the lines. 

Bombay,—The B. E. T. Co. has taken over the interests and obligation 
of the Brush Co. in the concession for the working of the tramways in 
Bombay by electric traction and for the supply of energy for lighting and 
power. A company (the Bombay Electric Supply and Tramways Co., 
Ltd.) has been registered to take over the tramway and lighting under- 
takings, and a syndicate has been formed to provide £1.200,000 to enable 
the enterprise to be carried out. Tue B. E. T. Co. has a substantial 
interest in the syndicate. 

Durham.—The B.E.T. Co. has sold its interest in the County of Durham 
Electrical Power Distribution Co. and in the County of Durham Electric 
Powor Supply Co. to the Newcastle-upon-Tyne Electric Supply Co. at 
£256,000. | 

Cavehill (Belfast).—The B.E.T. Co. has ceded a one-third participation 
of its interest in the Cavehill and Whitewell tramway undertaking to 
Messrs. J. G. White & Co. (Ltd.), and contracts have been placed with 
that firm for the immediate reconstruction of the line for electric traction. 
Arrangements are in progress for taking energy from Belfast Corporation. 

Leamington and Warwick.—The tramway between Leamington and 
Warwick (three miles) has recently been reconstructed for electric trac- 
tion. A power house has been erected for the supply of electric energy 
for the tramways and for lighting in Warwick. | 

Metropolitan Electric Tramways.—Good progress has been made by 
the Metropolitan Electric Tramways (Ltd.) during the year. There are 
now 181 miles of electric tramways and light railwaya in operation and 
further lines are under construction. The traffic receipts are satisfactory 
and the company is already earning sufficient profits (including dividends 
on shares held in North Metropolitan Tramways Co. and other sources 
of income) to defray all prior charges and dividends on preference shares. 
Arrangements are being made between the North Metropolitan Tramways 
Co. and the London County Council for the surrender of the lease of the 
horae lines in North London and for the sale to the Council of the horses, 
cars, plants and certain leasehold properties. An agreement made in 
1903 for the purchase of the Harrow-road and Paddiogton tramways 
has been confirmed by Parliament, The business of the North Metro- 
politan Electric Power Supply Co. (controlled by the M. E. T. Co.) is 
developing satisfactorily. The company is already selling electricity in 
bulk to Willesden Council, and has made a contra»t to supply current 
in bulk to the Metropolitan Borough of Stoke Newington. The Power 
Supply Co. has also purchased the B. E. T. Co.'s interest in the electric 
lighting undertakings at Hertford, Barnet, Enfield, and St. Albans, The 
Power Supply Co. is promoting a bill for the extension of the area in 
which it is authorised to supply electricity in bulk and for other purposes. 
The Bill has been passed by a Committee in the House of Lords, and 
is unopposed in Commons. 

Nelson (B.C.).—The working of the tramways at Nelson (British 
Columbia) has resulted in a loss. The lines have JN leased to the City 
of Nelson for four years from Jan. 1 last at a nominal rent, with the right 
to share equally in any profits, while in the event of a loss being incurred 
the company’s liability is limited to £300 per annum. 

Poole.--The award of the umpire in the matter of the sale of the 
undertaking of the Poole & District Electric Traction Co. to Bournemouth 
Corporation was given in December. The transfer of the undertaking 
to Bournemouth Corporation has been effected without prejadice to out- 
standing points. 

South Metropolitan Tramways and Lighting.—The South Metropolitan 


| Electric Tramways & Lighting Co. holds electric lighting orders for Sut- 


ton, Carshalton, Wallington and Cheam and the supply of electricity has 
been commenced. The same company has acquired the B.E.T. Co.’s 
rights under the Croydon & District Electric Tramways Act, 1902, the 
Croydon & District Electric Tramways (Extensions) Act, 1903, and the 
Mitcham Light Railway Order, 1901, authorising the construction of 
about 184 miles of tramways and light railways in the vicinity of Croy 
don. The construction of parts of the tramways has recently been com- 
тепсей. An agreement made in 1903 between Beckenham Council and 
the B.E.T. Co. for a lease of the tramways proposed to be constructed by 
theCouncilis being rescinded by mutual arrangement, the Council having 
decided not to construct the tramways. The B.E.T. Co. proposes to 
establish a service of motor omnibuses between Penge and Beckenham. 

South Shields and Jarrow.—South Shields Corporation has served 
notice upon the South Shields Tramway and Carriage Co. to determine 
the lease of the tramways. Application has been made to the Corpora- 
tion by the Jarrow and District Electric Traction Co. for running powers 
into South Shields, 

Swansea.—The clauses of the bill of Swansea Corporation, which would 
affect Mr. Justice Buckley’s decision in favour of the Swansea Tramways 
Co., have been rejected by Parliament. The tramways and light railways 
constructed by the Corporation have been leased t» the company, and 
about six miles were opened for traffic by electric traction on April 22. 

Wellingborough.—The B.E.T. Co.'s bill to obtain an extension of time 
for constructing the Wellingborough and District tramroads, to abandon 
portions of lines and to obtain power to supply electricity in bulk was 
supported by nearly all the local authorities, but owing to the opposition 
of the County Council of Northampton (whose consent could have been 
obtained upon terms which the company was unable to agree to) the bill 
was rejected. The time allowed by the existing act for the construction 
of the tramroad not being sufficient to enable the work to be completed, 
the directors have no alternative but to abandon the enterprise. The loss, 
when the correct amount is ascertained, will be chargeable against revenue, 

Worcester.—The tramways and light railways of the Worcester Electric 
Traction Co. are open for traffic, Capital expenditure at Dec. 31 last 
was £114,319. The revenue for year was £15,611, and the expenses 
(including repairs and maintenance) £10,444. 

Yarmouth.—The undertaking of the Yarmouth and Gorleston Tram. 
ways Co. has been purchased by Yarmouth Corporation, and it is esti- 
mated that the sale will result in a loss of about £700. 

Yorkshire (Woollen District).—Dewsbury Corporation has exercised its 
option to purchase the light railways within its area (2} miles) and has 
leased the same to the Yorkshire (Woollen District) Co. for 28 years, The 
lines of the Dewsbury, Batley and Birstal Tramways Co. are being pur- 
chased by the local authorities and will be leased to the Yorkshire 
(Woollen District) Co. for working by electric traction. 

Raworth Traction Patents.—Raworth's Traction Patents (Ltd.) has 
been formed to acquire the British patents granted to Mr. J. S. Raworth 
for a system of automatic regenerative control of electrically-propelled 
vehicles and for the demi or one-man car. The B.E.T. Co. has surrendered 
& free licence to use the patents in consideration of the transfer of 3,000 
deferred ordinary shares of Raworth's Traction Patents (Ltd.) 

Motor Omnibuses.—The policy explained in the last report in regard to 
motor haulage and motor omnibuses, has led to the formation jointly 
with the Brush Co. of the British Automobile Development Co. (Ltd.) 
with a nominal capital of £100,000, for developing this branch of industry 
in conjunction with the associated companies. It is proposed to erect 
suitable works at Loughborough adjoining the works of the Brush Co., 
and agreements have been made under which the new company will 
acquire the goodwill of the B.E.T. and the Brush Companies in regard to 
the business, 

Mutual Insurance.—AÀn insurance fund bas been constituted by the 
associated companies to provide mutual insurance against liabilities for 
accidents tv third parties. The essential features of the scheme are that 
the whole of the companies are divided in five classes in accordance with 
an estimate of the comparative risk of each, that the scale of contribution 
of each company is fixed by the advisory committee (elected by the asso- 
ciated companies) on a basis of the trattic receipts, that each associated 
company is covered for an unlimited number of accidents, and that a 
re-insurance is effected for the excess over £2,000 up to £10,000 in 
respect of any one accident. So far as can be judged at present the 
associated companies will effect a considerable saving on the cost of 
insurance. 

Benefit Funds.—Particulars with regard to the British Electrical 
Superannuation Fund, the British Electrical Friendly Society, and the 
newly-established British Electrical Provident Fund are given in the re- 
port. Thenumber of members of the Superannuation Fund has reached 189. 
The total amount invested (at cost) to Dec. 31 last was £10,750. 6s. 7d., 
an increase of £3,248. 0s. 5d. for the year. The receipts of the fand from 
all sources amounted to £4,178. 14s. 9d. (increase £361. 16s. 8d. over 
1903). The British Electrical Friendly Society on June 1 had a mem- 
bership of 2,061, the number of branches at work being 32. The total 
income of the society for its financial year was £3,574, the total expendi- 
ture on sick pay, death grants, doctors and medicine, stationery aud 
management being £3,336. The British Electrical Provident Fund has 
been constituted with a view to providing a savings bank scheme. This 
fund commenced operations at the beginning of 1905, and on June 1 there 
were 22 companies receiving deposits from their men and 353 depositors, 
the aggregate deposits amounting at that date to £765. 

CITY & SOUTH LONDON RAILWAY CO.—The accounts for the halt. 
year ended June 30 show & balance, after providing for interest, prefer- 
ence dividend and the transfer of £1,500 to renewal fund, sufficient to 
allow payment of a dividend on the consolidated ordinary stock for the 
half-year at the rate of 2 per cent. per annum, carrying forward £1,042. 
The dividend for the corresponding period last year was at the rate of 
24 per cent. per annum, the balance forward being £701. 
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CROMPTON & OO. (LTD.) — The directors’ report for the year ended 
March 31 states that, although the volume of business done is as large as 
in previous years, prices still rule very low. The results of the contracts 
carried out during the jear have proved satisfactory, but the profits 
realised have been adversely affected by low prices obtained for goods 
manufactured at the works. Witha view to greater economy the directors 
have entirely reorganised the staff at Chelmsford. The net profits for the 
year amount to £9,128, 10s. 7d., which compares with £14,584. 5з. 4d. in 
the preceding year. After providing interest, &., there is (with the sum 
from last year) £2,713. 2s. 1d. As in prosperous years, the directors, 
instead of distributing large dividends, placed substantial sums to reserve, 
they are of opinion that tbe present occasion is one which justifies the 
application of part of such undivided profits to assist in paying a divi- 
dend; they therefore propose to take £4,000 from reserve to pay a dividend 
at the rate of 24 per cent. per annum for the year, and to carry forward 
£656. Loans and other advances owing to the company by the Chelms. 
ford Electric Ligbting Co. have been repaid by the Electric Supply 
Corpn., partly by debentures, and the costs of realising the debentures 
as well as a small discount on the shares held in the new company have 
been charged to contingency fund. The balance of the contingency fund 
му 12в.) has been added to tbe provision for doubtful debts. 

mportant contracts for constructing and equipping electric lighting and 
tramway undertakings, both in the United Kingdom and abroad, have 
been secured on terms which should undoubtedly result in satisfactory 
profits for the current year, so that the prospects for the future are more 
encouraging. Amongst others, large contracts have been secured from 
the Electric Supply Corpn., and in order to assist in obtaining 
capital for that company it has been considered advisable to guarantee 
its earnings for four years, and for this purpose an investment in the 
shares of a guaranteeing company has been made. An insurance has 
been effected to cover part of the risk. Should any money be paid under 
the guarantee it has to be returned out of future profits of tne Electric 
Supply Corpn., with interest. 


DIRECT UNITED STATES CABLE CO. (LTD.)—The report of the directors 
for the six months ended June 30 (the 28th year of the company's working) 
states that the half-year’s revenue, after deducting out- payments, 
amounted to £49,469. 18s. 2d., compared with £43,121. 6s. 5d. for the 
corresponding period of 1904, being £6,848. 6s. 91. in favour of the halt- 
year under review. Working and other expenses (including provision for 
pension fund, endowment assurance and income tax, but exclusive of cost 
of cable maintenance) amounted to £22,571. 15s. 2d., leaving £26,897. 18s. 
as net profit, or with £2,876. 7s. 10d. brought forward £29,774. 5s. 10d. 
For the corresponding period of 1904 the working expenses and other 
payments amounted to £21,185. 11s. 2d. Three quarterly interim divi- 
dends of 3s. each per share (amounting to £27,319. 10s.) have been 
declared and paid during the financial year, and a final dividend of 3s. 
per share is now proposed, together with a bonus of 1s. per share, making 
34 per cent. for the year, absorbing £39,461. 10s. After transferring 
£0,000 to reserve, the balance of £2,525. 15s. 10d. is to be carried forward. 
Reserve has deen debited with £3,946. 38. 7d. cost of cable maintenance, 
and after being credited with interest on investments, profit on sale of 
securities, and amount transferred from revenue, the fund nuw amounts 
to $482,947. 13s. 11d., taking investments at cost price. | 


DUBLIN UNITED TRAMWAYS OO. (1896), LTD.—For the half-year to 
June 30 the amount available for division is £45,854. 15s. 1d. Dividends 
at the rate of 6 per cent. are recommended on both preference and ordi- 
nary shares, and £5,009 is added to reserve, absorbing £40,100 and leaving 
£5,254. 15s. 1d. to be carried forward. Extensions of the tramways from 
Rathmines to Dartry-road and from Dolphin's Barn to Rialto Bridge were 
opened during the half-year. The bill to transfer the undertakings of the 
Dablia United Tramways and Dublin Southern District Tramways Cos. 
to the company has passed the House of Commons and the Committee 
stage of the House of Lords, and it is hoped that it will soon receive the 
Royal assent. 


DUNDEE, BROUGHTY FERRY & DISTRICT TRAMWAYS OO. (LTD.) — 
At the statutory meeting on Friday, the chairman (ex-Provost Brownlee) 
stated that the work of construction had just begun, and they were bound 
to finish the work within six months from June 5. 


EASTERN TELEGRAPH CO. (LTD.)—The report of the directors for the 
half-year to March 31 states that the revenue for the period amounted to 
£676,256. 4s. 2d., from which are deducted £179,330. Os. 7d. for ordinary 
expenses, and £53,263. 12s. for expenditure relating to maintenance of 
cables, depreciation of spare cable and income tax payable abroad, leaving 
£413,662. 11s. 7d., to which is added £35,631. 18s. 11d. brought from 
preceding half-year, making £479,294. 10s. 6d. After providing for 
income tax payable in England, interest, and for two quarterly dividends 
on the preference stock, which in all absorb £93,146. 15s. 6d., there 
remains £386,147. 15s., out of which the directors have placed £10,000 
to reserve for maintenance of ships, £195,000 to general reserve, and have 
paid an interim dividend of 1} per cent. on the ordinary stock, amount. 
ing to £50,000. The directors now recommend a final dividend on the 
ordinary stock for the year ended March 31 of 1} per cent. and a bonus 
of 2 per cent., amounting together to £130,000, both payable on 27th 
inst., tax free, and making a total distribution of 7 per cent. for the year. 
It is proposed to carry forward the balance of £1,147. 15s. to next 
account. The receipts from Indian traffic for the three years ended 
June 30, 1905, having reached the average '' standard revenue” stipulated 
for under the guarantee agreement with the Indian Government, it has 
been decided to reduce the rate between Europe and India from 2s. 6d. to 
2s. per word. The Indian Government will assist the companies in this 
reduction, which will be brought into operation on ate 1. From the 
same date the tariff between Great Britain aud Aden will be reduced from 
2e. 6d. to 28. per word. An arrangement has been concluded with the 
Egyptian Telegraph Administration for a reduction of tariff between 
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Europe and Egypt (1st Region) from ls. 5d. to 1s, per word, which will 
also come into operation on Aug. 1. 


ELECTRIC SUPPLY CORPN. (LTD.)—The report for the year 1904 
states that the company has acquired (at par) the whole of the share 
capital of the Chelmsford Electric Lighting Co. "The net profits of the 
Chelmsford undertaking last year amounted to £3,869. Since Dec. 31 
the stations at Exmouth and St. Andrews have been erected and equipped, 
the mains have been laid, and supply has been commenced. The com- 
pany has, therefore, the following stations at work: Dalkeith, Dollar, 
Jedburgh, Melrose, Chelmsford, Totnes, Exmouth, and St. Andrews. The 
capital expenditure during the year amounted to £13,677. 6s. 8d. Since 
the closing of the accounts for 1904 negotiations have been brought to a 
succeasfal issue for placing 20,000 additional shares, and the undertakings 
at Hendon, Hitchin, Falmouth and Dumbarton (in the latter case in- 
cluding the tramways) are being pushed forward as quickly as possible. 
The net revenue, after providing for interest, &c., admits of £216 being 
carried forward. 


GENERAL ELECTRIC CO. (LTD.)— The directors’ report for the year 
ended March 31 states that the net trading profits, income from invest- 
ments, &c., amount to £73,822. 16s. 9d. After deducting depreciation and 
debenture interest (£25,919. 135. 11d.), the balance was £47,903. 23. 10d., 
out of which the dividend on the 5 per cent. preference shares absorbed 
£12,500. The directors recommend that the balance (£35,403. 28. 104.) 
be appropriated as follows: Managing directors’ and employs’ bonus, 
£3,540. 68. Gd.; 5 per cent. dividend on ordinary shares, £15,575; 
£15,997. 16s. 4d. to reserve. The trading profits have suffered under the 
continued depression of trade. The Witton engineering shops and foundry 
have been fully occupied during the last 12 months, and the results have 
been satisfactory. The carbon works have throughout the year been 
working at their full capacity. The Manchester, Birmingham and London 
factories continue in their normal progress. During the year further 
1,570 ordinary shares were allotted to the directors and members of the 
staff at par. 


INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD.)-—The statutory 
meeting of this company was held last week, when the chairman (Sir 
W. Lawrence) gave particulars of the progress to date. 


INGERSOLL-SERGEANT DRILL CO. (LTD.) At the meeting on Tuesday 
Mr. N. P. Grace said the company had just acquired the exclusive right 
to manufacture the only successful pneumatic electric drill-—the “Temple” 
pneumatic electric drill. Amalgamation with the American Drill Co. has 
been decided upon. 


LISBON ELECTRIC TRAMWAYS (LTD.)— The report for 1901 states that, 
after deducting interest and amortisation on debentures of the Companhia 
Corris de Ferro de Lisboa, and after payment of debenture interest and 
other charges, together with London oflice expenses and directors’ re- 
muneration, and providing reserves, the net available balance of profit 
is £35,418. 2s. 10d., which, with £7,312. 2s. 6d. from last year, gives 
£42,730. 5s. 4d. Preference dividend (£25,533. 33. 6d.) has been paid, 
leaving £17,197. 1s. 10d. to be carried forward. During 1901 34,067,573 
passengers were carried, earning Rs. 1,191,026°034, against 30,945,317 pas- 
sengers, earning Hs. 1, 115, 722-007 in 1903. £39,445. 183. 10d. was spent 
on cables for conveying the additional current demanded by tue service. 


METROPOLITAN DISTRICT RAILWAY CO.—At au extraordinary meet. 
ing on Monday, Mr. R. W. Perks, who presided, said it was proposed to 
create and issue, under the District Railway Act of this session, 
£300,000 of either ordinary or preference stock and shares, and £100,009 
debenture stock. The board also propose to ask authority for raising 
£75,000 of either preference or ordinary stock authorised by the White- 
chapel and Bow Railway Act, 1902. It had been agreed to sell the whole 
of the stock at 65. The first preference stock would amount to £1,500,000, 
and there would be second preference stock amounting to £1,470,000. 
That stock would depend for its interest upon the success of their elec- 
trical enterprise. The total expenditure in cash upon the electrification 
had been £1,375,766, and there was further expenditure, for which funds 
were available, of £250,000. The necessary resolutions were agreed to 
unanimously. 


THOMAS PARKER (LTD.)—The directors state that, after deducting 
genera] charges, maintenance aud interest, there is an adverse balance, 
which it ie proposed to meet by transferring £6,000 from reserve, carry- 
ing forward £153. 193. 1d. The directors have also transferred £1,500 
from reserve to а suspense account to meet a possible loss in connection 
with foreign agencies. The buildings and plant have been well main- 
tained, and in view of the large amount written off for depreciation in 
former years and the sums spent out of revenue for mnintenance of plant 
and machinery, the directors have not considered it necessary to draw 
upon reserve for depreciation. The directors, who have decided to forego 
one-half their fees, attribute the unsatisfactory results entirely to lack of 
orders during the year, as, although the works were full at the beginning 
of the year’s working, it became advisable later to stop all night work 
and reduce the number of hands employed, and eventually to resort to 
short time, rather than attempt to keep the works full of orders at prices 
which would not pay the cost of production. During the last few months 
the works are again working full time. 


BRITISH ALUMINIUM CO. (LTD.)-- The Loch Leven Water & Electric 
Power Co., having obtained powers for the construction of a large dam 
across the River Leven, on Rannock Moor, Argyllshire (which will create 
a lake some 7 miles in length at an elevation of over 1,000 ít.), have 
entered into а contract with Sir John Jackson (Ltd.) for carrying out the 
works. The power will be used by the British Aluminium Co. for the 
production of aluminium, | 


cables by virtue of an agreement with the German-Duteh Co. 


NEW COMPANIES, MORTGAGES AND CHARGES. 


— — 


NEW COMPANIES. 


BRUNE-TURCHI TELEGRAPH CO. (LTD) (45,252)—Reg. July 15, 
capital £30,000 in £1 shares, to acquire inventions or rights relating to 
telegraphic or telephonic processes or instruments or to the production, 
treatment, storage, application, distribution and use of electricity, in par- 
ticular to acquire certain inventions and patents owned by E. Brunt and 
C. Turchi, relating to simultaneous telephony and telegraphy, to erect, 
work, manage, control and regulate joint, simultaneous or separate telo. 
phone and telegraph exchanges and works, and to carry on the general 
business of a telephone, telegraph aud electricity supply company. Нер. 
office, 31, Lombard street, London, Е.С. 


PORTABLE ACCUMULATORS (LTD.) (5, 225.) Reg. July 12, capital 
£25,000 in £10 shares, to acquire business and soleright of manufacture 
and sale in United Kingdom of electrical portable accumulators which 
heretofore formed part of the business carried on at various addresses by 
the Tudor Accumulator Co. (Ltd.), to adopt agreement with said company, 
and to carry on the business of makers of electric accumulators and pri- 
mary and secondary cells, suppliers of electric light and power, clectri- 
cians, mechanical engineers, Ke. The subscribers are A. Muller; A B. 
Pescatore, E. Jacob, E. tx. Lind, C. L. Waltner and L. Mellinger (five 
electrical engineers) and E. Riesch. Reg. oflice, 210, Shaftesbury-aveaue, 
London, W.C. 

A. J. HARRIS & CO. (LTD.) (55,11%) Reg. July 3, capital £2,000 in 
£1 shares, to acquire business offelectrical engineers carried on ах A. J. 
Harris & Co. and to carry on the business of eleztrical and mechanical 
engineers, machinists, fitters, founders, wire drawera, electrieians, &c. 
The subscribers are A. J. Harris (electrical engineer), H. Myers (electrical 
engineer), J. Longthorpe, J. W. Newall, I’. J. Sampson (engineer), W. 
Harrison, and J. J. Oates. Reg. Oflice, Borough Mills, Manchester-road, 


Bradford, 
MORTGAGES AND CHARGES. 


AMAZON TELEGRAPH CO. LTD.) -A board resolution under seal, dated 
June 20, 1905, creating £35,900 further debentures, has been registered. 
Property charged : A subvention of £17,125 per annum and all other 
moneys payable by the Government of Brazil under clause 10 of a con- 
cession dated April 29, 1895. ‘Trustees under deed mentioned below: Sir 
William Cuthbert Quilter, Bart., and Sir John Denison Pender, k. C. M. G. 
The present issue ranks pari passu with £119,700 like debentures issued 
in 1897. Both issues are covered by a trust deed dated Aug. 5, 1807. The 
company reserves power to issue further debentures ranking pari passu 
with above to the extent of £39,100. The whole of the above debentures 
rank after £150,000 6 per cent. debentures created in 1901. 

A trust deed dated July 11, 1905 (supplemental to said trust deed of 
1897). securing £75,000 debentures created by resolution of June 20, 1905 
(consisting of the £35,900 and £3,100 above mentioned), has also been 
registercd. Property charged and trustees: As above. 

EVERETT, EDGCUMBE & CO. LTD.) Lien reg. June 28, for £10,000 
debentures ; no trustees ; charged on all property and undertaking, good- 
will and business, including uncalled capital. 


KRAMOS LIMITED.—Issue on June 26 of £300 debentures part of series 
created Feb. 22, 1905, to secure £1,000, charged on company's undertaking 
and property, present and future, including uncalled capital, No trustees. 
Previously issued of same series, £1,600. 

LONDON ELECTRON WORKS CO. (LTD.) —£2,300 debentures, created 
June 19, 1905, charged on company’s undertaking and property, present 
and fusure, including uncalled capital, have been registered. No trusteos. 
Holder: Г. de Back, Vienna. 


CITY NOTES. 


——— 
MEMORANDA (July 20).—Bank rate 24 per cent. (since March 9, 1905), 
Price of silver 274d. per oz. Consols 90 -001 for money, 90,',—90,;, 


Consols Pay Day, Aug. 3. 
26 and Aug. 14; Tick et 
23 and Aug. 16; Mining 


for account; 23 per cent. annuities 890-894. 
Stocks and Shares Continvatioa Days, July 
Days, July 27 and Aug. 15; Pay Days, July 
Share Carry over Day, July 25, 


CENTRAL LONDON RAILWAY CO.—'l'he directors recommend a divi- 
dend at the rate of 4 per cent. on the ordinary stock and 4 per cent. o 1 
the preference stock for the half-year ended June 30. A sum equal to 4 per 
cent. on the deferred stock has been earned but is carried forward, together 
with a balance of £54,800. 


DEUTSCH-NJEDERLANDISCHE TELEGRAPHENGESELLSCHAFT. — This 
company enjoys a joint subsidy of £95,000 per annum for 20 years 
(£76,250 by the German Government and £18,750 by the Dutch Govern- 
ment), but 90 per cent. of the cable receipts wili be reckoned towards the 
subsidy. The company is to lay a submarine cable from Menado (in the 
Celebes), via Yap (in the Carolines) to Guam, where a connection will be 
made with the Commercial Pacific cable; and from Yap to Shanghai, 
where a junction will be effected with the German cable between Shanghai, 
Tsingtau and Chifu, and thence with the network of the Great Northern 
Telegraph Со. Cable-landing rights for 40 years have been granted for 
Yap aud Menado, while similar privileges have been secured from the 
Chinese Government for Shanghai and from the United States Govern- 
ment for Guam, where the Commercial Pacific Cable Co. will work the 
The latter 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Line. 


Aberdeen Corporation 
Airdrie 


"зз енене зен Фе ж, 


Ayr Corporation 
Barnsley Shee eee Pee eR Eee eee Hee 
* Barro 


w IIITITIITITIITIILIIIIIITIIIIS 
Bath Electric Trams, Ltd 
erinran SCC eR ҮҮ ЕЕЕ ЕЕЕ 


irmingham ration... 
1 & . e | 
Blackpool Co ion ..... 
Blackpool and Fleet ‘ 
Blackp'l, St. Anne“ 
Bolton Corporation 
Bournemouth «| 


Buenos 
Buenos Ayres Elec. Trams 
Burnley Corporation......... 
Burton Corporation 
Bury сааса 
Calcutta Tramways Oo....... 
Camborne-Redruth ......... 


Cardiff Corporation | 


Carlisle Tramways Co 
Oentral London жау ... 
Chatham & Dist. Lt. Rys. . 
City of Birm'gh’m Tram Co. 
City & South London Rly.. 
Colchester . T 
Cork Electric Co, ... 
Devonport & Dist, Trama... 
Dover Co . ceo cne ste 
Dablin & Lucan Railway. . 
Dublin Southern District... 
Dublin United. .. 
Dudley—8Stourbridge......... 
Dundee Corporation 
East Ham Council 
Gateshead & Dist. Trams... 
Glasgow Corporation...... eas! 
Glossop............ ene sees — | 
Gravesend—Northflee 
Gt. Northern & City Rly.... 
Greenock & Port Glasgow... 
Hartlepool Tramways | 
Halifax Corporation 
Huddersfield E 
Hull ration ....... 59555 
Ilford District Council ...... 
Ilkeston Corporation. eve 
Ipswich Corporation. . 
Isle of Thanet Co. 
Kidderminster & District... 
Kilmarnock Corporation 
Kirkcaldy Co tion 
Lanarkshire - 
Leeds Co айоп............ | 
Leicester 


m | 


Musselburgh ......, EATUR 
Nelson Corporation ......... 
Newcastle-on-Tyne Corp.... 
Newport (Mon.) 
Northampton Corporation. 
Oldham, Ashton & Hyde ... 
Oldham Corporation......... | 
Perth (W. A.) Elec. Trams. 
Peterborough ..................| 
Pontypridd Dist. Council... 
Poole and District. — 
Portsmouth Corporation... 
Potteries ....... — — 
Reading Corporation 
Rochdale Corporation ..... 
Rotherham Corporation ... 
thess | 


БАСОВ 


Sheffield Corporation ...... 
Southampton Corporation 

Southend Corporation 
трон Tramways ...... 
B. Staffordshire Trams, ... 
Stockport Corporation 
Sunderland Corporation 
Swansea Trams 


Taunton Trams 
Tynemouth and District ... 

de Trams Co. ......... 
wont District Council.. 


(a) These comparisons are with the corresponding period last year. 
< Plus 8 days, 


§ Plus 2 days. 


АЕ | 


| 


| 
| 
4 


— 
a 


— 
c 


а | 
g Ine 
5 or Dec, 
E (a) 
£ £ 
1,678 | — 241 
201 | - 7 
874 | + 15 
470 | - 33 
163 | - 1 
918 | + 145 
788 | + 88 
1,148 | + 15 
828 | - 18 
2,153 | + 466 
1.482 + 62 
884 | - £0 
2149 | + 15 
4,772 | - 439 
1,176. | = 87 
2,469 | + 138 
5,366 | - 279 
8,835 | + 152 
1,286 | + 28 
261 | — 64 
R48,884 |+ 7,752 
2,225 | = 38 
2,188 | - 85 
244 | + 13 
6,064 CH 168 
788 | + 67 
5,85 + 62 
9,958 | - li 
610 | - 2 
481 | — 149 
276 | - 14 
141 | - 8 
1,860 | + 156 
45201 | + 197 
962 | - 13 
£505 | + 41 
899 | t 95 
859 | - 48 
16,114 | + 1,005 
181 | + 7 
£99 | - 7 
1,463 | + 504 
849 + 102 
255 | - 16 
1.797 | - 45 
1,458 | + 25 
2,275 | + 7 
567 | - 54 
1,288 | - 39 
146 | - 15 
214 | - 33 
682 + 14 
6,204 | - 196 
11,276 | + Ti 
1606 | — 116 
16,709 | + 2,598 
800 | + 9 
158 T 
16,911 | + 8,425 
1,519 | + 128 
188 | - 15 
9,534 | + 2,085 
898 | + 23 
205 та 
162 | + 28 
3,738 | - 418 
653 | + 99 
196 | + 806 
597 | + 27 
1,822 | + 546 
1,266 + 80 
273 — 43 
164 | РА 
2,489 + 78 
563 + 59 
814 | + 64 
6,155 | + 1,771 
91 | + 
6,664 | + 1,762 
1,121 + 81 
518 + 12 
878 | - 17 
757 | + 95 
1,044 | + 801 
1,567 | + 18 
811 + 296 
217 sie" | 
51 - 17 
82 |- 21 
898 | - 30 
513 | + 
312 | 4 10 
1,731 | + 682 
911 | - 4 
919 | + 7i 
888 | — 8 
365 | + 2 
99 | — 19 
656 + 5 


** Fortnight. 


* Partly electrical. 


AGGREGATE, 
No, of Inc. or 
weeks. Amount. _ Dec, (a) 
£ £ 
7 106,008 |- 408 
27 5,46 |+ 9 
9 8,101 |- 107 
27 4,309 |- 108 
27 6,084 |+ 1,659 
28 17,9838 |+ 1,445 
2 9,914 |- 26 
15 5,499 |+ 969 
27 49,809 |+ 8,241 
15 15,358 |+ 1,555 
2 1908 |- 198 
16 30,291 |+ 983 
{15 18,260 |+ 1,736 
14 | 68,858 |- 2,805 
16 15,720 |+ 818 
21 | 47,065 |— 87 
23 112,937 |- 819 
9 90,858 |+ 891 
15 27,079 |+ 1,863 
15 5,009 |— 419 
2 к86,410 | + R21,458 
115 33491 | 648 
78 5,011 — 378 
2 12,424 |- 222 
28 17,690 |+ 1,786 
27 162,895 |+ 8,940 
2 4, = 50 
28 18,240 |+ 685 
27 12,282 |- 1,461 
15 3.44 |- 165 
2 273 |- 32 
2 11,847 |+ 405 
27 28,234 |+ 1,158 
«59 50,31% |+ 611 
15 12,948 |+ 1,016 
£7 94,947 |+ 563 
7 104,147 |+ 6,184 
°8 8.810 |+ 398 
27 | 5,869 |- 659 
2 2958 |+ 1,031 
27 16,561 |+ 2.2.1 
27 6,805 |- 624 
15 24,007 |+ 1,088 
15 20,79 |+ 971 
15 32,945 |+ 77 
15 6,695 |- 682 
42 17,148 650 
27 8004 |- 141 
19 4,120 he 
28 18,511 |+ 1,293 
17 96,902 |+ 4,178 
27 | 280,740 |+ 9,862 
2 8,252 |- 142 
814 211,008 ＋ 41,700 
41 6,94 825 
15 1,£03 sen 
15 200,774 |+ 10,285 
2 8, + 215 
27 5,113 — 282 
27 68,840 + 29,314 
27 8,797 |+ 447 
80 6,1*9 
16 2,101 |+ 231 
2 7,985 = 
15 9,145 |+ 1,460 
15 6,819 |+ 4,847 
27 14,448 |+ 172 
16 96,455 |+ 7,177 
28 89,293 |+ 8,318 
27 8533 |- 290 
15 2.610 : 
15 30,829 |- 807 
27 45,158 |+ 443 
15 6,753 |- 520 
27 2788 |+ 230 
16 69569 |+ 5,193 
27 1,746 |+ 961 
16 80,366 |+ 8,982 
15 14,632 |- 622 
15 5507 |+ 424 
27 7,819 |- 804 
27 18,848 |- 873 
15 9,988 |+ 812 
15 20,849 |+ 387 
97 16,812 |+ 8,138 
15 2,988 
27 1,957 |- 143 
27 6,231 |- 900 
98 11,662 |+ 1,800 
15 19,086 |+ 537 
27 18,170 |- 109 
15 5,087 |+ 175 
15 23,655 + 0,483 
97 9,975 |+ 280 
15 12,071 
27 10,419 |+ 82 
27 7:817. 14 768 
27 2,659 |- 277 
27 16,787 |+ 1,360 


— 


t Minus 8 days’ 


has also arranged with the Great Northern Co. to maintain and repair 
the cables for the 10 years. 


J. G. WHITE & CO. (LTD.)—The name of J. G. White & Co. is familiar 


to our readers in connection with the construction and equipment of elec- 


tric tramways, the company having been responsible for a large share of 
this elass of work carried out not only in the United Kingdom, but 
also in the Colonies and foreign countries. The company has an 
authorised capital of £200,000 divided into 15,000 6 per cent, cumula- 
tive preference shares of £10 each and 50,000 ordinary shares of £1 each. 
An abridged prospeetus will be found on another page concerning an issue 
at par of 5,000 6 per cent, cumulative preference shares of £10 each rank- 
ing with the 10,000 shares of this class previously issued, The shares aro 
preferential as to capital and dividend of 6 per cent. and further partici- 
pate in the profits after 6 per cent. has been paid on the ordinary shares 
up to a total distribution of 12 per cent. in any one year on both classes 
of shares. In the past an additional distribution has been made on two 
oecasions—in 1902 and 1903. The company was incorporated as far 
back as 1900, and with the progress of the business various issues of 
preferential capital have been made, the ordinary shares being issued to 
the vendors as fully paid up. The success of the company has been con- 
tinuous, dividends varying from 6 to 10 per cent. having been paid from 
the date of incorporation. The full prospectus, of which copies can be 
obtained from the bankers or solicitors, sets out the balance-sheet of the 
company at Feb. 28 last, and also shows the contracts obtained and in 
progress, as well as a list of contracts that have been completed, the 
combined lists representing a total of about £3,900,000. The list opens 
on Tuesday next, July 25, and eloses on or before Thursday, July 27. 


OTTO ELECTRICAL MFG. CO. (1905) (LTD.) — During the week this com- 
pany has invited applications for 28,000 £1 ordinary shares at par. The 
company claim to own a special type of electric arc lamp. 

SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—The sales of cur- 
rent for the June quarter realised £16,620, against £15,654 for the cor- 
responding quarter of last year. 

STOCK EXCHANGE NOTICES.— The Stock Exchange committee has 
appointed Aug. 2 as a specia! settling day in 40,795 £1 fully-paid shares 
of the Electro Peat Coal Co, (Ltd.) The Committee have been asked to 
appoint a special settling day in and grant a quotation to 100,000 £1 
6 per cent cumulative preference shares of the Durham Collieries Electric 
Power Co. (Ltd.), and also to allow £160,000 5 per cent. £100 first mort- 
gage debentures of the Sunderland District Electric Tramways (Ltd.) to 
be quoted. 


— 


COLONIAL AND FOREIGN INVESTMENTS. 


, A| га Дд 
2 6 2 | Price кй DIVI- | Busrwxss, 
«айр МАМЕ, Wed., EZ DEND | WEEK TO 
ш нр July 19. БОК | Duk. | JULY 19. 
S M - | lab 
| ELECTRIC RAILWAYS | aC High- Low. 
Е s. d. est. | est. 
‚| 50 | Anglo» MAD Mares... 8§ 616 0 Ар, Oet 88 83 
1129. Do. 63% Cum. Pref. .......... | — 499 - 6} | 643 
3. 6% Do. nt 6% Deb. Stoch 141 —144 | 4 3^3 - ox | os 
3t. 5% | Auckland Elec, Trams 6% Deb. | 
ee e eee 10 1 4% „ „„ 
10| 12/0 Barcelcna Tramways Ord, .. ... l'ü—183 4 6 4 — 1314 . 
10 5 Do. 5 Cum. Pref, T esses | 44—10 | 8 0 0 w^ eT a. 
Bt. Do. 4 Deb. Stock (red, 'TTT1] 98 —108 4 7 5 — .. 
100 5 | Do. 6 per Cent. Debs. eee =, 99 —102 4 18 1 -— LRL 
Bl es н Brisbane Electric Trams, Invest, isa | 
5| 2/6 Do. 5 Cent. Cum. Ргеї...... | 114 617 8 e és » 
Bt.| 44% t Do, per Cent. Db. Prov. Сів. 92 — 413-91 cs 25 
St. 6 British lumbia Elec. Rlwy. 
e 105 —108 5 11 1 - on as 
Bt. 5% | Do. Pref. Ord. Stock .............. 98 —101 4 9 1| — 100 
10, 57 | Do. 5% Onm.Perp. Pref. Stock. 102 —105 | 4 15 8| . и ENT 
4 447 | Do. 43 per Cent. ist Mort, РЬе. 1087—1055 4 7 9| m atv! as 
к а Ёё d c 3 ete S: cae 2 - > Sai 
uenos yres an grano *| 3 —8 Ld #& 8, 
5 8/0 | Do. 6 per Cent. A” Cm. Pret | fFy,—5}) 5 5 8 = | же с 
6 8/0 Do. “ agere ..... eee b Zal 5 9 1 — — .. 
Bt. 6% + Do. 5 per Cent. Debs. ............ 105 —107 413 5 6: MOOR T < 
Bt. 6% || Do. 57 9nd Deb. (red.) 101 —104 | (169. Ip oes 
Bt.| 5% Buenos Ayres Elec. Trams (1901) | | 
| Lt ——y—v —— TwU—ARk„,lꝛ̃ „ — 98 5 2 0 LI 
100 547 | Buenos Ayres Grand National | 
| ШУ Pret. Dede: анас 99 —102| 8 710| .. | * 
100 6 Do. 6 let Deb. Bonds ...| 101 —105 5 14 4 * 104 
5 bv | Calcutta ergin Ж APIT eE 8р —91 17 8 — 93 8 
100 45 Do. 447 lst Deb. Stock (red.)..| 106 —108 4 8 4| L 4 
1 0/6 ape Electric Tram Shares ..... 1g—1§ |412 4 5% 2 
Bt. 6% | Colombo Trams & Ltg. 5% 18 Mt. | 
| Deb. (00d) r ET 10a) | T. A 1: 2 | 
St. 52 | Madras Elec. Trams 5% Deb. Stk. 101 —103 4 17 3 Ja, Ju! ә 
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NOTES. 
— 


WE pointed out in these Notes a little while ago that the 
practical monopoly possessed by carbon as the illuminating 
body for both incandescent and arc lighting was being seriously 
threatened by new discoveries in both branches. A Paper 
which we print in our issue this week shows that if it is 
dispossessed in the former sphere it will, at any rate, die 
hard. The author, Mr. HowELL, claims to have discovered 
a new allotropic modification of carbon; and whether or not 
this contention can be upheld, he has, at least, succeeded 
in devising a new method for the preparation of lamp 
filaments which confers upon them some truly remark- 
able properties. The most interesting of these is the 
alteration of the slope of the resistance-temperature curve 
which rises instead of falling; the lamp maker will at once 
recognise that this must confer upon the filament a greater 
indifference to fluctuation of line pressure, and consequently 
enable it to be worked at a higher efficiency. The writer 
claims that his new filament can be run at about 2:5 watts per 
candle, and will have at this efficiency a useful life of 500 hours. 
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THE new filament is produced by a process of double elec- 
trical baking: a filament prepared in the usual way from a 
solution of cellulose is raised to as high a temperature as 
possible in an electric furnace. It is then “treated,” or 
“flashed ” as it is commonly termed in this country, after 
which it is again electrically baked. It is remarkable that, 
although the first electrical baking produces a considerable 
effect on the final filament, the greatest change appears to be 
in the coating of graphite deposited during flashing. Con- 
sidering the very high temperature at which this deposit 
is formed, it seems strange that a further firing should so 
greatly alter its physical characteristics. Whether this is 
due merely to temperature or to the chemical conditions 
under which the re-heating takes place cannot be said, though 
the latter hypothesis seoms more plausible. It is undoubtedly 
a drawback from the point of view of making high-voltage 
lamps that a flashed filament has to be used, and that this is 
still further reduced in specific resistance by the subsequent 
baking. As the Paper gives neither details of the lamps as at 
present made, nor sufficient data on which to base calculations, 
direct comparison is impossible, One can only wait patiently 
for further information and rest content for the present with 
the somewhat meagre but very interesting details vouchsafed. 
In any event, Mr. HOWELL and the General Electric Co. of 
America are to be congratulated on their work. | 


THE accounts of the Pacific Cable Board, which we publish 
this week, show a slight improvement over last year's, the 
deficit being only £75,850, as against £87,751. Unfortunately, 
however, only £2,364 of this saving of £12,000 is due to 
increase of traffic, the remainder being special items which the 
Pacific Board do not expect to receive during the current 
year. Every additional means of communication is, of course, 
of benefit to the general public, but in this case the nation has 
to pay a very high price for a cable, which can never be 
expected to defray its expenses, and, from a purely commercial 
point of view, must be ranked as an utter failure. The year's 
receipts have amounted to 54 per cent. of the year's expendi- 


ture, and the Home and Colonial Governments have to make 
good the remaining 46 per cent. Such results as these are 
sufficient argument against the policy of State competition 
with cable routes established by the enterprise of the various 


cable companies. 
— AD 


THE Engineering Standards Committee have just issued a 
report on the effect of temperature on insulating materials. In 
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addition to the tests carried out by Mr. E. H. RAYNER, and 
described by him in a Paper read before the Institution of 


Electrical Engineers (see The Electrician, Vol. LIV., pp. 884 
and 958), the report includes two exhaustive investigations on 
the same subject carried out by Messrs. Crompton & Co. and 


Messrs. Siemens Bros. & Co. respectively. A number of speci- 


mens were prepared from materials similar to those in actual 
use in the shops. Each sample was divided into four equal 
portions, one being tested in its normal condition, and the others 
being tested after having been subjected for several hours a day 
to temperatures of 75? C., 100°C. and 125° C. respectively; and 
the tests were prolonged for periods of nine or twelve months. 
The results vary greatly from case to case, but, as a rule, the 
mechanical qualities of the materials tested appear to depend 
on the temperature rather than on the time during which it 
was applied, while, for the most part, the electrical qualities 
remained more or less unaffected by prolonged application of 
the temperatures mentioned above. A notable exception, how- 
ever, was “ I.R. prepared duck." When this material was sub- 
jected to a temperature of 75° C. only, its mechanical and 
electrical properties remained practically unaltered during the 
whole period of test, ie., 12 months. Another sample of the 
same material however, which had been heated to 125° C. 
behaved quite differently. It grew gradually darker in colour 
and became rapidly weaker and more brittle as time went on. 
* Mica paper," on the other hand, did not suffer either as 
regards its mechanical or electrical properties during nine 
months of heating, in fact the electrical qualities rather im- 
proved. The complete report, which gives detailed tables of 
the results of the tests, will prove of great value to the dynamo 
and motor builder. 
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THE analyses of the accounts of the Walthamstow and Ryde 
electricity works, published on another page, show that gas- 
driven electricity works have not yet attained the results that 
theoretical considerations might lead oue to expect. At 
Ryde, the enormous capital expenditure—£221 per kilowatt 
of plant—is in itself sufficient indication that, however suit- 
able gas engines may be for driving small isolated electric- 
light plants, they cannot compare with steam engines for small 
public supply stations. The works costs, 3:02d. per unit, are 
also higher than one is now accustomed to, although the low 
load-factor of 104 per cent. and the peculiarly unpropitious 
conditions under which the Ryde electricity undertaking 
suffers must be taken into account. 


— — 


IN the case of Walthamstow, we have a larger station, with 
13 units averaging about 150 kw. in size, and a load- factor of 
16:7 рег cent. At first sight the capital expenditure appears 
comparatively low—viz., £77 per kilowatt, but possibly the 
whole cost of the extension of 1,190 kw., made during the year 
does not yet appear in the 1904-5 accounts. From the accounts 
of the preceding year, the capital cost works out at £139 per 
kilowatt, which is very large, although not so enormous as at 
Ryde. The works costs (1:36d. per unit) and total costs (ex- 
cluding capital charges 1:64d., and including capital charges 
3:06d., for the year 1904-5) are fairly good, but not sufficiently 


so to demonstrate the superiority of gas-driven stations over 
steam-driven works—especially when account is taken of the 
fact that Walthamstow has always been, if we may so term it, 
a “show” station, to which the makers of the gas engines have 
devoted much fostering and probably gratuitous attention. 


The item for repairs 0-08d. invites comparison with 054. at 
Ryde. 


UNDOUBTEDLY far better results would be obtainable from 
larger stations with units of larger size, but figures are still 
lacking to show whether the large gas engine will prove in the 
end more economical than the large steam turbine or the 
reciprocating engine. Tests of the gas consumption of the 
engines themselves are useful, but they do not tell us all, and 
it is difficult to deduce the actual running costa from them. 
Then, again, as has been pointed out by Mr. C. H. MERZ and 
others, the high overload which the steam turbine can carry 
with economy is also greatly in its favour as compared with 
the gas engine, for it represents spare plant capacity in a works 
of large size. In fact the era of the gas-driven electrieity 
works has not yet come, while if there is any element of proba- 
bility in the wonderfully low estimates which Mr. PARSONS 


and Mr. MERZ have been putting forward recently, the capa- 
bilities of the steam turbine are by no means exhausted. 


d 


REGULAR readers of The Electrician may remember a strongly- 
worded Editorial Note which we published six years ago, in 
which we warned the public not to invest their money in the 
Nernst Electric Light (Ltd.), a company then about to be 


floated with a capital of £320,000 to acquire the patent rights for 


the Nernst lamp in Australasia, Africa, Asia, and South & Central 
America. No less than £270,000. was paid for these patent 
rights. After a prolonged struggle for existence, during which 
no revenue was earned for the shareholders, the company has 
now agreed to re-sell these same patents to the holders of the 
English and German patents for a sum of £24,000—less than 
one-tenth of the amount paid for them! 


— . —— ————————— 


The Junior Institution of Engineers. — The election is an 
nounced of Mr. Dugald Clerk, M. Inst. C. E., the well-known 
gas-engine expert, as President of the Junior Institution of 
Engineers for the ensuing session. 


Sheffield Meeting of the Iron and Steel Institute.— The 
annual meeting of the Iron and Steel Institute will be held at 
Sheffield from September 26 to September 29, 1905. Arrange- 
ments have been made for a large number of visits to industrial 
works and places or general interest. Twelve Papers have been 
offered for reading, but these are not on subjects of immediate 
interest to electrical engineers. 


Cable Interruptions. Date of Interruption. 


Tarifa —Tangieee r Jan. 18, 1904 
Jamaica — Colonnnnnnnnnnn..ꝑ Jan. 10, 1905 
Paramaribo— Cayenne May 25, 1905 
Bolama—Biss ao 6 June 21, 1905 
Cadiz— Teneri fffMM2 fm. July 20, 1905 
Iquique— Antofagastů . 4ͤc July 21, 1905 
Antofagasta—La Sere˖ern ae. July 21, 1905 


Essays on Lead Poisoning.—4A number of prizes are offered 
by the Internationales Arbeitsamt in Basel (Switzerland) for 
essays on the best means of combating lead poisoning. Amongst 
the prizes offered are two prizes, one of 2,500 m. and a second 
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of 1,500 m. for the best essays upon the elimination of the 
danger of lead poisoning in chemical and electrical works where 
lead is in use. Papers may be written in English, French or 
German. The essays must reach the Internationales Arbeits- 
amt in Basel by December 31, 1905. 


The Swiss State Railways.—4A proposal is under considera- 
tion for the conversion of all the steam railways in Switzerland 
to electric traction. It is reported that the Maschinenfabrik 
Oerlikon and the Siemens-Schuckert Co. are jointly studying 
the question with a view to preparing a tender. According 
to the Schweizerische Elektrotechnische Zeitschrift, the Swiss State 
railways extended over 1,520 miles of route at the end of 1904, 
242 miles of which were double track. At the same date 
there were 828 locomotives, 11,860 goods waggons, and the 
seating capacity of all the passenger carriages aggregated 
100,730 seats. In 1904 15,400,000 train-miles were run, 
54,787,249 passengers were carried, 87,701,846 metric tons of 
goods were conveyed, and the sum total of the officials, engi- 
neers and labourers connected with the railways amounted to 
26,523. The total receipts were £4,376,000, the total expendi- 
ture being £3,120,000. 


The Jungfrau Railway.—We learn from the Schweizerische 
Elektrotechnische Zeitschrift that this mountain railway has re- 
cently been extended to the new station Eismeer,“ the line 
constructed so far comprising the following stations: Klein- 
Scheidegg (the lower terminus, 6,760 ft. above sea level), 
“ Eigergletscher" 1:25 miles (alt. 7,600 ft.), Rotstock ” 
1:79 miles (alt. 8,300 ft.), **Eigerwand" 2°73 miles (alt. 
9,400 ft.), апа “ Eismeer 3:54 miles (alt. 10,350 ft.). From 
the Eigerwand station the railway describes a curve with a 
radius of 655 ft., the gradient being 25 per cent. The tun- 
nel is 12:1 ft. wide and 14:1 ft. high. There are six three-phase 
locomotives to deal with the traffic, three built by Brown, 
Boveri & Co., the other three having been supplied by the 
Oerlikon Company. 


Electric Lifts in South Africa.—South Africa states that, 
at the present moment, there is a growing demand for electric 
motors for lifts, the hydraulic lift appearing to have lost favour. 
In every new building, electrically-driven lifts are usually in- 
stalled ; moreover, a number of the older buildings in the City 
are being fitted with these indispensable adjuncts. Like all 
other machinery in the Transvaal, electric motors are subject 
to Government supervision, and in order to establish uniformity 
in practice and to simplify the inspection work, a set of regula- 
tions for the construction and operation of elevators has just 
been drafted. These are not yet put into force, but merely 
circulated in draft form for the information and comments of 
those professionally interested, prior to legalisation in gene- 
rally-acceptable form. 


Electric Driving at the Government Dockyards.—The Naral 
and Military Record reports that rapid progress is being made 
with the “electrification " of the plant at the Devonport yard. 
The erection of the generating station in Keyham Dockyard 
is approaching completion, and a start will be made shortly 
with the fitting up of the building. The building will be 
243 ft. long and 80 ft. wide, and it is to have a chimney stack 
200 ft. high. There will be an engine house 44 ft. wide, a 
boiler house 30 ft. wide, and а block of offices 41 ft.~ 6 in. 
in length. The cost of the building is £40,000, and the works, 
when completed, will supply the whole of the Government 
establishments in Devonport; eventually electricity will be 
the motive power for working all the machinery in Devonport 
Dockyard. The Admiralty have decided for the present not 
to light the Royal Naval Hospital, the Royal Marine Barracks, 
or the Royal William Vietualling Yard with electricity from 
their own generating station, but to obtain a supply from 
Devonport Corporation, whose generating station ijs in the 
vicinity of those establishments. 


Slip-Measurements.— Signor Ettore Bellini, referring to 
Mr. B. F. Bailey's method of measuring the slip of induction 
motors (The Electrician, June 16, p. 340), sends us a description 
of two simple methods which he has devised for determining 
the same quantity. In his first method Signor Bellini fixes a 
ag disc on the rotor shaft, the disc having a number of 

ial slots uniformly spaced. The number of slots is equal to 


the number of pole-pairs. An incandescent lamp is placed 
behind the disc, and is fed from the alternating supply. A’ 
permanent magnet is fixed near to the lamp, so that the 
direction of the magnetic flux is perpendicular to the plane 
through the filament. The latter begins to vibrate, and, when 
looked at through the slits of the rotating disc, appears to 
vibrate slowly. If m denote the apparent number of complete 
vibrations in f seconds, and v be the frequency of the supply 
in cycles per second, then the slip S is given by the equation 
S=m/vt. In the second method, Signor Bellini dispenses with 
the magnet, but leaves the arrangement otherwise unaltered. 
If the incandescent lamp now be overrun and the filament be 
observed through a coloured glass, it is Dep to count the 
fluctuations (m) in light during ? seconds. The slip S of the 
induction motor is then found from the equation S = m/2vt. 


Production of Artificial Graphite.— The U.S. Geographical 
Survey has published a monograph Dy Mr. J. H. Pratt on 
the production of graphite in 1904. The following passage 
relates to artificial graphite, now largely made by electricity : 
The production of artiticial graphite has been steadily increas- 
ing since its introduction upon the market in 1897, and in 
1904 there was a very large increase in the production as com- 
pared with that of 1903. This is due to it being introduced 
into the manufacture of other graphite products besides those 
used for electrical purposes. The quantity of this variety 
of graphite that was manufactured in 1904 amounted to 
3,248, 000 lb., valued at $217,790, which is the largest quan- 
tity produced in any year since its first introduction on the 
market. This is an increase of 628,000 lb. in quantity and of 
$39,120 in value, as compared with the 1903 production of 
2,620,000 Ib., valued at $178,670. The average price per 
pound received for the 1904 product was 6:7c., a decrease of 
0:12c. as compared with the price of 6:82c. per pound received 
for the 1903 product. 

The Lighting of Magazines.—The Naval and Military Record 
publishes an interesting article on the application of electric 
light in powder magazines. For some time after the invention 
of the incandescent electric lamp and its introduction on board 
ship for lighting purposes, its use was restricted to the engine 
rooms, store rooms, and living spaces, candles continuing to be 
used for lighting the magazines. "These candles were fixed in 
wooden, metal-lined, or latterly steel, boxes, secured to the 
outer lining of the magazines, the t being admitted through 
stout glass bull's-eyes. When candles were displaced by elec- 
tric lamps, the same unsightly light-boxes were at first retained, 
although their dimensions had to be increased. At first fittings. 
for both candles and electric lights were placed in the boxes, 
but now this method of fitting is to be discarded altogether, 
and it has been decided to light the ships' magazines directly 
through the lining, lamps fitted with special arrangements. 
passing through holes in the crown or sides of the magazine, as 
is found to be most convenient. The circuits feeding these 
lamps will be run directly from the switchboard. Hitherto. 
no attempt has been made to employ electric light in land 
magazines, but this state of affairs is to be altered, and a com- 
plete system of electric lighting is to be installed at the various 
ordnance depots. 

Royal Meteorological Society.—The Council of the Royal 
Meteorological Society are desirous of advancing the general 
knowledge of meteorology and of promoting an intelligent 
public interest in the science. They think that these ends can 
be most readily attained by means of lectures delivered in con- 
nection with scientific societies and institutions in various parts. 
of the country. The Council have now appointed a lecturer, 
who is prepared to deliver lectures on meteorological subjects 
—е.0., How to Observe the Weather; Weather Forecasting ; 
Climate ; Rainfall; Thunderstorms ; Meteorology in Relation 
to Agriculture, Health, &c. The lectures will be illustrated by 
lantern slides from the large collection in the possession of the 
Society. Societies and institutions wishing such lectures will 
be expected to pay a moderate fee and to defray travelling 
expenses. The Council are willing to arrange for exhibiting 
at the gatherings of local scientific societies, institutions or 
schools a collection of photographs, drawings, diagrams and 
charts illustrating meteorological phenomena, and of various 
patterns of instruments used for meteorological observations. 
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The Council are further prepared to lend sets of lantern slides, 
illustrating meteorological phenomena and instruments, at a 
charge of 1s. per dozen and cost of carriage (minimum amount 
3s.). Further details may be obtained from the assisant-secretary, 
Royal Meteorological Society, 10, Victoria-street, S.W. 


Paper-insulated Cables.—1n the course of a Paper, entitled 
“Data Relating to Electric Conductors and Cables,” read by 
Mr. H. W. Fisher before the American Institute of Electrical 
Engineers at their recent general meeting at Asheville, it was 
stated that with paper cables the variation of capacity with 
change of temperature was generally the greater the less vis- 
cous the compound. With a certain oily insulating compound 
the capacity would be expressed by the empirical equation 
C = 1-384 + (T - 32), in which C is microfarads per mile and 
T is the temperature in degrees Fahrenheit. Oily compounds 
were the best because the cables could be readiest handled in 
cold weather and offered the highest resistance. Hence, the 
old idea of demanding high-insulation resistance in megohms 
per mile, which was best obtained by the use of hard com- 
pounds, was incorrect, and the better-informed engineers of 
to-day either did not mention insulation resistance at all or else 
specified 25 to 100 megohms per mile, depending upon the 
size of the conductor and thickness of insulation. The accom- 
panying table gives the thickness of paper recommended for 
different working pressures and different half-hour test pres- 
sures. In presenting this table the writer wished it to be clearly 
understood that there was a large margin of safety in the 
figures given. For three-phase cables the table gives the thick- 
ness of paper between conductors. 


_ Thickness of Working pressure. Factory teat, Installed test, 
insulation. Inches. Volts. " 5min. Volts. hr. Volts. 
- 4/32 to 5/2 1,000 to 1,900 .... 7,000 .... 4,000 
5/32 to 6/32 1,900 to 2,250 .... 10,000 6,000 
6/32 to 7/82 :... · 3,800 to 5,000 .. 13,000 8,000 
7/32 to 8/32. .... 3,800 to 5,000. . 16,000 .... 10,000 
3/32 to 10/32 .... 5,000 to 6,500 19,000 . 12,000 
9/32 to 11/32 .... 6,500 to 8,000 22,000 .... 14,000 
10/32 to 12/32 8,000 to 9.500 25.000 .... 16,000 
11/32 to 13 32 .. 9,500 to 11,000 28,000 .... 18,500 
12/32 to 14/32 .... 11,000 to 13,000 31,000 .... 21,000 
13/32 to 15/32 .... 18,000 to 15,000 34,000 .... 23,500 
14/32 to 16/32 .... 15.000 to 17,000 37,000 .... 26,000 
15/32 to 17/32 .... 17,000 to 19,000 40,000 .... 28,500 
16/32 to 18/32 . . . 19,000 to 21,000 .... 43,000 81,000 
17/32 to 19/32 .... 21,000 to 23,000 .... 46,000 83,500 


Mill Stamp Driving by Electricity. — An interesting Paper 
on this subject was read by Mr. H. J. S. Heathen, before a 
recent meeting of the South African Association of Mining 
Engineers. The author advocated the employment of a very low 
frequency for power work with a separate distributing system 
at à higher frequency for lighting. With regard to driving 
stamps he suggested using a slow-speed motor of about 250 
revs. per min. with an overhung pulley at each end to drive 
either 5 or 10 stamps—i.e, 10 or 20 off each motor. This 
would avoid the necessity of making the cam-shaft pulleys 15 ft. 
in diameter; ordinary 6 ft. pulleys would do quite well. He 
admitted that the belt thickness would not be quite suitable for 
a motor pulley of 15in. diameter. A 1,350-Ib. mill took 
almost exactly 24 H.P. per stamp, and a 30-H.P. motor would, 
therefore, be required for every 10 stamps. By adopting these 
small motors instead of one or two large ones the capital ex- 
penditure could be reduced 20 to 30 per cent. Assuming that 
there were 22 small motors instead of two large ones it was 
considered by some people that motor breakdowns would occur 
11 times as often on the small motor system as on the large one, 
and as each stoppage on the former would involve zend of the 
whole mill, and on the latter one half of the whole mill there was 
no advantage one way or the other. Thiswas an absolute fallacy; 
the arithmetic was all right, but the premisses were wrong. 
One of the premisses involved was that it took exactly the 
same time to repair or replace a 400-H.P. motor as it did to 
do the same for a 30-H.P. motor; but with one spare 30-H.P. 
motor on hand, an hour would suffice to get the 10 shut-down 
stamps restarted. On the other hand, with a 400-H.P. motor 
and a line shaft 115 ft. long, 20 to 30 hours would be an aver- 
age time in which to effect repairs. Complete spares on the 
large motor system would increase the capital expenditure 50 
per cent., and on the small motor system 5 per cent. Up 
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| to last year the author had charge of a water-power electric 

lant transmitting power for milling, hoisting, &c., over a 
асе of about 7 miles. After the war, which occasioned a 
stoppage of three years, a new pipe line was laid down which 
at first gave a few slight troubles. A fresh start was made in 
September, 1902, and the plant was shut down on the follow- 
ing Christmas Day for 18 hours 30 minutes, but no repairs 
were carried out. Twelve months later there was another shut 
down lasting 12 hours, but again no repairs were done. Ex- 
cluding these two stoppages, the running time amounted to 
623 days 14 minutes out of 624 days. A number of stoppages 
turned out to be unnecessary, while some were due to floods. 
Assuming half the stoppages to be due to the motors and half 
to the generators, the former accounted for a loss of time of 
only ,1,th of 1 per cent. of the total running time. He thought 
this quite justified his estimate of 5 per cent. spares. 


Grant in Aid to University Colleges.—4A Treasury Minute 
has been issued with regard to the recommendations of Mr. 
Haldane’s Committee on the allocation of the Grant in Aid to 
University Colleges (The Electrician, Vol. LIV., p. 926). 

The main feature in the Committee’s proposals was the establishment 
of a permanent committee to advise the Board of Treasury as to the 
distribution of the grant in aid. The Lords of the Treasury readily 
accept this recommendation, and they will endeavour in the course of the 
autumn to constitute euch a body, which should also, in their opinion, 
undertake either by itself or by means of a sub-committee the duties 
hitherto performed with signal success by the quinquennial Committee of 
Inspection. The main functions of the Committee will be to advise the 
Board of Treasury generally as to the kind of education which should be 
assisted out of the grant and to satisfy themselves by inspection from 
time to time that the money is being applied in accordance with the in- 
tentions of the Board. The Treasury note the apprehensions which are 
apparently entertained by some of the colleges that the intervention of 
sucb а committee may tend to weaken the responsibility of the college 
authorities, and to interfere unduly with their internal administration. 
They have, however, no intention of contributing to any such result ; and 
in framing the instructions to be given to the Committee, they will bear 
this consideration in mind. 

In accordance with the recommendations of Mr. Haldane's Committee, 
one portion of the grant will be allocated on the principles hitherto 
adopted, with such modifications in matters of detail as seem desirable 
after consideration of the recommendations made by the Advisory Com- 
mittee from time to time, and the remainder will be reserved to meet 
special requirements. It is intended that the proportion of the grant to 
be distributed under the former method should ultimately approximate to 
90 per cent. of the total amount available; and that the sum allocated to 
each institution should be secured to it for a period of not less than five 

ears. This will enable the college authorities to ensure the requisite 
stability in their financial arrangements. | 

The balance of the grant will be reserved partly for special grants 
towards the provision of books and apparatus, and partly for the encourage- 
ment of post-graduate work. The Committee will also be instructed to 
consider the question of rendering assistance to any su uation 
funds which may be established by the colleges. As regar the first of 
these items, something has already been done by the distribution among 
the colleges of a sum of £9,000 out of the grant for 1904-5 to be expended 
on the purchase of books, apparatus, specimens, instruments, &ec., and in 
making grants of this character in future the Treasury will be guided 
by the special requirements of individual institations as ascertained by 
the new Committee, and by the amount of any special contributions from 
the locality which may be made towards the purposes in question. 

As regards post-graduate work, the opinion of the Committee as to the 
desirability of encouraging this form of study is fully concurred in, but a 
doubt is expressed whether it would be prudent to place the students in 
direct relation with the Advisory Committee, It is considered preferable 
to leave the matter in the hands of the authorities of the colleges, with 
whom it would rest to make proposals to the Committee. 

The recommendation of the Committee, that special contributions should 
be made from the grant in order to supplement the salaries of the 
teachers, will not be acted upon, for, in the opinion of the Treasury, the 
remuneration of the teaching staff must be left entirely to the discretion 
of the college authorities. | 

Nor will any portion of the grant be applied in giving assistance to 
other institutions that do not fulfil the conditions laid down from time 
to time for university colleges generally. These conditions should, in the 
opinion of the Treasury, be strictly adhered to. | E 
The grant which Parliament is to be asked to vote in aid of university 
colleges in the current year is £100,000. Should this vote be agreed to 
£89,000 will be allocated in the manner above described, and £11,000 
will be reserved for distribution in March next when the new Committee 
has been able to consider the questions referred to it. The amount 
allotted to each college for the year 1905-6 will therefore be as follows : 
Manchester £12,000, University College (London) £10,000, Liv 1 
£10,000, Birmingham £9,000, Leeds 28,000, King’s College (London) 
£7,800, Newcastle-on-Tyne £6,000, Nottingham £5,800, Sheffield £4,600, 
Bedford College (London) £4,000, Bristol £4,000, Reading £3,400, South- 
ampton £3,400, Dundee £1,000. It is to be understood, however, that 
this allocation is for the current year only, and that modifications may 
be introduced next year when the new Committee has been appointed. 
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THE WIRELESS-TELEGRAPH INDUSTRY. 


A return has been issued, as a Parliamentary Paper, relating 
to the working of the Wireless Telegraph Act for the first 
three months of the year from January 1 to March 31, 1905. 
The first part of this Paper relates to the messages handed by 
the general public to the Post Office for transmission to ships 
at sea under the terms of the arrangement with the Marconi 
Co., and the messages received from ships at sea and delivered 
by the Post Office to the general public :— 


1. Number of messages, under the terms of the arrange- 
ment with the Marconi Co., handed by the general public to 


the Post Office for transmission to ships at see 111 
2. Number of these messages which failed to be delivered 

(so far as the records of the Post Office show) ,................... 21 
Number of cases in which the senders applied for refund of 

the charges on these messages ...................................... 16 


Number of the cases in which the refund was refused ...... 6 
In each case in which the refund was refused, the Marconi 

Co. declined to entertain the application on the ground tbat 

the telegram had been accepted, at the sender's risk, after the 

hour shown in the company s failing list as the latest at which 

such a telegram should be sent. 
3. Number of messages received from ships at sea, and 

delivered by the Post Office to the general public (including 

messages transmitted by the Post Office to places abroad) 1,655 
4, Amount received by the Post Office for outward measages £55 2 6 


Proportion due to the Post Office for outward messages. 715 1$ 
Proportion due to the Marconi Co. for outward messages... 47 7 43 
‘Amount received by the Post Office for inward meesages ... 65 1 2 


The whole of the last-mentioned amount was due to the Post Office. 
The amount received by the Marconi Co. in reepect of inward messages 
does not enter into the accounts between tbe Post Office and the company. 

5. No special cost has been incurred by tbe Post Office in instructing 
the Postal Telegragh Offices throughout the country in connection with the 
Marconi service. Special sailing lists (showing, among other detaile, the 
latest time at which telegrams for particular ships should te handed in) are 
furnished monthly by the Marconi Co., and are distributed to telegraph 
offices with the Post Office circular. 


The second part of the return deals with the applications 
which have been made for wireless-telegraph licences under 
the act. There were 78 applications, and the results are sum- 
marised as follows :— Б 

Number of cases in which permission has been given or is about 


to be BIVENS c ui coord V алуан ааа . . . 48 
Number of applications still under consideration. Brani d aia ie 10 
Number of applications not proceeded with. 9 
Number of applications entirely refuse 43. 1 
Number of applications partly refused ................................ . 1 


Number of applications refused, but alternative sites offered...... 4 


We give particulars with regard to the more important of 
these below. The remaining applications were for licences for 
experimental, ** toy " or lecture sets, with ranges from a few 
yards to 10 miles, and were granted in the majority of cases. 
Ihe particulars, taken from the return, are given in the follow- 
ing order: Name of applicant, System (where known), Position 
of working, Radius of action, Result of application :— 

Anglo-American Telegraph Co. — Experimental (for communication with 
North America) ; system not yet decided on. "Valentia, Ireland. About 
3,000 miles. Under consideration. 

W. H. Cox.—Experimental. Rosebery-avenue. 50 miles. Licence in 
preparation. 

De Forest Wireless Telegraph Co. (American).—De Forest system : (1) 
Commercial ship-and-shore communication. Numerous points on coast of 
Great Britain and Ireland. 50 to 400 milee, according to requirements. 
Refused in regard to majority of localities indicated, on ground of risk of 
interference with other stations; but licence offered for sites in certain 
specified localities. 

(2) Inland communication for Press purposes. Between London, Man- 
cheater, Liverpool, Glasgow and Belfast. 50 to 400 miles, Further in- 
formation asked for but not yet furnished by company. 

(8) Communication with America (experimental in first instance). Ireland 
or Scotland. Atout 3,000 miles. Licence offered for site in Hebrides or 
on Weet Coast of Scotland. 

Eastern Telegraph Co—Maskelyne system used at present: (1) For 
communication with company's cable-repairing ships. Porthcurno, Corn- 
wall. 50 miles. Licence in preparation. | 
_ (2) For communication with other ships. Refused on ground of risk of 
interference with other stations. 

Н. T. Ellis.—Experimental. Scalby, Yorks. 40 miles. Licence granted. 

Dr. J. A. Fleming.—Marconi (experimental). University College and 
Hampstead. 5 miles. Licence granted. 

General International Wireless Telegraph & Telephone Co. (Ltd.)— 
Orling-Armstrong. Commercial and experimental. Between Walters Ash, 
Bucks, and other stations in Bucks, and between Moorgate-street Chambers 
and other stations in London. Licence refused on ground that installations 
are designed for the purpose of establishing exchanges which would 


be in contravention of the Postmaster-General’s ordinary telegraphic 
monopoly. 

J. & E. Hall.—Experimental and private business. Dartford, Kent. 
About 7 miles. Licence being executed. 

H. R. B. Hickman.—Experimental. Chesham, Bucks. 30 miles. Licence 

ted. 
gir E. Kelway.—Experimental (in connection with his “ sound-locating ” 
system for ascertaining the position of ships). Dover. 15 miles. Refused 
on ground of risk of interference with other stations, but licence offered for 
some other locality where this difficulty would not arise. 

Lloyd's—.Marconi system. Ship-and-shore communication, and com- 
munication between certain islands and mainland. Malin Head, Inishtra- 
hull, Fastnet, St. Catherine’s Point, St. Abb’s Head, Tory Island, Flannan 
Islands, Butt of Lewis and certain stations of the Marconi Co. which, the 
Post master-General is informed, will be worked by Lloyd’s, and for which 
a licence will aleo be ted to the Marconi Co. Among these is Niton, 
but it is contemplated tbat if wireless telegraphy is worked at St, Cathe- 
rine's Point the Niton station will be closed. About 100 miles. Licence 
in preparation. 

Lodge-Muirhead Wireless c General Telegraphy Synd.—Lodge-Muir- 
head system :—(1) Commercial ship-and-shore communication. Dover, 
Iele of Wight, Lizard and Fastnet. Not specified. Refused on ground of 
riek of interference with other stations, but licence offered for sites in other 
districte. 

(2) Experimental. Elmer's End, Downe, Hythe, Aldershot and beyond 
and Caterham. About 100 miles. Licence in preparation. 

London, Brighton d South Coast Railway Co.—Rochefort (for communi- 
cation with Western of France Railway Co.'s wireless station at Dieppe, 
and with steamers of the two companies. Newhaven and company's 
steamers. About 60 miles. Licence granted. 

O. D. Lucas and L. Pyke.—Experimental. Westbourne-terrace, Hyde 
Park and Linden-gardens, Bayswater. 50 to 60 miles. Licence in 
preparation. 

Marconi Co.—Marconi system :—(1) Commercial communication with 
America, and with ships at considerable distances, Poldhu or vicinity 
and West of Ireland. 3,000 miles and upwards. Licence in preparation for 
Poldhu, and application under consideration as regards the proposed Irish 
station. 

(2) Commercial communication with ships at comparatively short dis- 
tances. Lizard, Rosslare, Crookhaven (or Browhead), Caister, Niton, 
Holyhead, North Foreland, Haven, Withernsea. About 100 miles. Licence 
in preparati: n. 

(3) Experimental. Liverpool, Chelmsford, Fraserburgh (see also remarks 
оп 1 loyd'eapplication). Also on board sbipe. Licence in preparation. 

Merchant Venturers’ Technical College.— Experimental and lecturing. 
Bristol. 400 yds. Permission given. 

Midland Railway Co.—(1) Experimental (Lodge-Muirhead system). 
Spondon, near Derby, and a movable railway van. About 10 miles. Per- 
mission given. 

(2) Private business (Lodge-Muirhead system). Heysham and the com- 
pany’s steamers, About 150 miles. Under consideration. . 

National Electric Signalling Сс. (American). Experimental communica- 
tion with America (Fessenden system). Machribanish Вау. 5,000 to 5,000 
miles. Licence being executed. 

Rev. F. O' Loughlin.—Orling-Armstrong system (partly experimental and 
partly private business). Ballinasloe and Taughmaconnell. 50 miles. Licence 
‘being executed. CDM € TET 
. E. А. N. Pochin and Н. M. Budgett.—Experimental, Chelmsford, 
40 miles Licence being executed. Mo PTT 

W. C. Sandeman.—Experimental. Brighton. 100 miles. Refused on 
ground of risk of interference with other stations, but applicant informed 
that application for establishment of a atation at a point where interference 
would not be likely to arise would be considered. 

Siemens Brothers & Со. Experimental. Woolwich. About 5 miles. 
Licence granted. | 

A. W. Sharman,— Experimental. Gray's Inn-road. 100 miles. Licence 
being executed. | 

Prof. Silvanus Thompson.—Experimental. City and Guilds of London 
Technical College and Tufnell Park and Hampstead. About д miles. Licence 
granted. | 


BOOKS RECEIYED. 
(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. 
* Commercial Economy in Steam and other Thermal Power- 
Plants, as dependent upon Physical Efficiency, Capital Charges, and 
Working Costs." By Prof. Robert H. Smith. (London: Archibald 
Constable & Co.) 24s. 


“ Electric Traction.” By Prof. Robert H. Smith. (London: 
Harper & Bros.) 98. | 


* Modern Lightning Conductors: An Illustrated Supplement to 
the Report of the Lightning Research Committee of 1905, with 
Notes as to the methods of Protection and Specifications.” By 
Killingworth Hedges. (London: Crosby Lockwood & Son.) 6s. 


“ Report on the Effect of Temperature on Insulating Materials," 
carried out by E. H. Rayner, at the National Physical Laboratory. 
Issued by the Engineering Standards Committee. (London: Crosby 
Lockwood & Sons.) бв. | 


“ Maver's Wireless Telegraphy: Theory and Practice." By W. 
Maver. (New York: Maver Publishing Co.) $2. | 
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THE PACIFIC CABLE. 


The annual Parliamentary return has been issued, giving the 
accounts relating to the working of the Pacific Cable during 
the year ended March 31, 1905. In presenting this, Sir 


Spencer Walpole, K.C.B., Chairman of the Pacific Cable 
Board, makes the following report :— 


1. Throughout the year 1904-5 the cable was maintained and continued 
in efficient working order. I am glad to be able to report that no interrup- 
tion of any kind occurred on any of its sections. The Board's ship, build- 
ings, electrical apparatus and plant at all stations are also in good order. 

9. The gross message revenue received during the year amounted to 
£84,801. 98. 1d., against £81,832. 16s. 5d., in the previous year, the net 
revenue having been £82,188. 1s. 5d., against £79,824. 5s. 5d. From the 
gross revenue of the year has to be deducted £2,113. 7s. 8d. on account of 
payments made to the Atlantic and Canadian Pacific Telegraph Co's. for 
transmitting between Vancouver and Europe, or vice versa, the date and 
time of filing of all messages between Australasia and the United Kingdom, 
the Continent, &c., and for delivering messages in duplicate in London 
and some other large centres in the United Kingdom. These payments 
became necessary to give to the customers of the Pacific Cable the same 
facilities that are afforded by the Eastern Co.’s route. 

3. The numbers of messages and words transmitted during the year 
1904-5 were approximately 177,968 and 2,056,953 respectively, of which 
106,782 messages and 1,183,929 words were inter-colonial. The audited 
traffic figures for 1903-4 amounted to 176,824 messages and 2,097,897 
words, of which 108,211 messages and 1,232,928 words were inter-colonial. 

4. The actual expenditure of the Board on the service of the cable 
during the 12 months ending March 31,1905, amounted to £50,751. 118. 2d., 
against £54,824. 198. 8d. in the previous year. 

The receipts amounted to £87,446. 10s. 8d. (including a special item of 
£5,118. 15s. on account of repair services rendered by the “ Iris), against 
£80,118. 13s. 3d. last year. The surplus on actua working was, there- 
fore, £36,094. 19s. 6d. The Board, however, set aside £35,000 for the 
renewal fund, and they had also to provide a sum of £77,544. 18s. for 
interest and sinking fund. This sinking fund will extinguish in 50 years 
the entire capital expenditure. Adding these payments to tbe expendi- 
ture, the deficiency on the year's operations amounts to £75,849. 18s. 6d., 
against £87,751. 4e. 5d. in the previous year. This deficiency has to be 
made good by the contributing Governments. Although, in the year 
1904.5, the receipts were swelled by the earnings of the Iris," an item 
which cannot be expected to recur, it is satisfactory to note that the 
deficiency to be met by the contributing Governments in the second year 
of the cable's working is less than the annuity due on account of capital. 

The financial results of the year 1904-5 are set forth in the following 
statement :— 

REcEIPTS. 


Traffic receipt . . . £84,301 9 1 
Less “ Date and Time," &c., payments 


8 
£82,188 1 5 
Interests on deposits .. 


Pass e 139 14 3 
Received for repair services rendered by H. M. C. 8. 
4% Iris h... nn e... 5,118 15 0 
Deficiency recoverable in the following proportions : 
England....... V 21,069 8 6 
Canada .... 21,069 8 6 
Australia 5. . . 25,283 6 2 
New Zealand ö r .. 8,427 15 4 
75,849 18 6 
£163,296 9 2 
EXPENDITURE. 
Second annuity payment.. . £11,544 18 0 
Head office (salaries and expenses). 4,673 14 9 
Head office (advertising, canvassing, engineers’ fees, . 
royalties and cost of remitting money home). . 1,230 11 0 
Stations (salaries and expenses) .... 28,669 17 2 
Ship (salaries and ехрепвев)...........: 3 .. 14,885 16 8 
Provident fund ........ ii Seed wo xa Ad oe кре 1,341 11 7 
Renewal account.... sess. 95000 0 0 


£163,296 9 2 
5. The renewal fund, including interest, amounted on March 31 last to 
£88,582. 118. 8d. £12,500 of this sum was held in spare cable. The 
amount of £66,569. 08. 7d. was invested in Home and Colonial securities 
as shown in Statement VI., while a balance of £9,513 10s. 8d. was in 
hand, a part of which has since been invested. All interest earned on the 
investments is added annually to the fund, and is not treated as part of 
the revenue of the year. 
6. The Board's forecast of its probable revenue and expenditure during 
m year 1905-6, as submitted to their lordships on Dec. 30 last, is as 
follows :— 


Traffic revenue 


Vrae as £82,000 | Annuit yy £77,540 
Estimated deficit. 686,017 Renewal fund 34,000 
Working expenses 56,472 

£168,017 | £168,017 


7. The land-line services in Canada, Australia and New Zealand in 
connection with the cable huve been generally well maintained by the 
Governments concerned and by the Canadian Pacific Railway. A blizzard 
of. exceptional severity interrupted telegraphic communication in Eastern 
Canada and the United States in November last, but the lines have sut- 


fact that so much of the traffic has to be dealt with 
Island, where the staff is very isolated, and where there 
difficulties in victualling, &c., the Board is glad 
illness has occurred. Arrangements have been made for a call at the island 


once every two months by the northward- bound steamers of the Canadian 
Australian line. 


manding H.M. cable ship 


sidenoy 


£966 has been expended during the 


Head office (furniture, &c.) 
Stations— Buildings 


fered less than usual in 


Western Canada. The Atlantic companies have 


afforded uninterrupted cable communication throughout the year and & 


rapid and efficient service. 

8. The Board is glad to be able to acknowledge the 
dered by the staff during the year, 
that have been made at all the stations to maintain a 
speed and accuracy in dealing with the traffic. 

9. The health of the staff has been generally satisfactory, 


good service ren- 
and the constant and loyal endeavours 
high standard of 


notwithstand- 


ing the unfavourable climatic conditions of several of the stations and the 


10. The Board regrets to report 


of the “ Iris," 


11. The Conference referred to in the final paragraph of 


at night. At Fanning 
are exceptional 
to report that no serious 


the death of Capt. W. H. Lacy, com- 
« Iris," which occurred on April 12, 1904, at sea 
on his voyage to Engiand on sick leave. Capt. Lacy devoted much atten- 
tion to the completion and equipment 
mand the vessel made the 
back to New Zealand. Capt. T. W. Sharp. р 
Lacy in the command, and the ship has since effected successful repairs 
of the cable between Australia and New Caledonia. 


and under his com- 
long voyage from London to Vancouver and 
chief officer, succeeded Capt- 


the report for 


1903.4 of the various Governments interested in the cable under the pre- 
of Mr. Lyttelton, the Secretary of State for the Colonies, will open 
its sittings in London on June 21, 1905. 


The capital expenditure up to March 31, 1905, was £1,993,983 (of which 


year) :— 
| 


Details of expenditure. | Yearended 


In period ended 
March 31, 1904. 


£850 0 10| £61 6 0 
62,292 15 41,507 2 6 


Accessories 17,066 2 11| 515 14 4 
Cable Contr ace 1,792111 9 7 1,423 14 III, 
Accessories ! 335 15 0 se 
Instruments ... 27.793 19 3| 306 5 0 
Ship— Contract. | 65910 0 0 
Accessories 6,971 8 1 
Engineers' fees & expenses 20,135 9 7 


53535353 —— 


Total to 


Mar. 31, 05. March 31, 1905. 
T 


17581 17 3 
790,687 15 6 
335 15 
28,100 4 
65910 0 


6971 8 
20,135 9 


1,992,967 0 7, 966 13 91.993, 983 14 4 


RYDE ELECTRICITY WORKS ACCOUNTS. 


which are absent from the majority of others. 
instance, are very heavy and include ; 
unit sold) for a house, the use of which is not specifi 


itis the house which the undertaking found it 


acquire ав а sequel to their vibration case а year ago. 
over, although only 78,505 units were sold, there were 


This undertaking, which is worked by the Isle of Wight 
Electric Light and Power Co., is a gas-driven station, and the 
accounts up to Dec. 31, 1904, show the results of the first 
complete year’s working. The station has now been running 
nearly two years. A description of it appeared in Elec- 
trician, Vol. LII., p. 10. 

' i Vear ended Dec. 31, 1904. 
Units sold to private consumer s 
Units sold for public lighting "— 8. 
Total units sold ......- „ LL 78,505 

COSTS PER UNIT SOLD. 
GENERATING COSTS. 
Coal ИРКЕ е 
Oil, waste, water and stores e РТ 1 
Salaries and wages. EM soca 9255 
Repairs and mainten ane... € 0:5 
2:824. 
DISTRIBUTING CosTS. 
Salaries and wages V 017d. 
Repairs, stores, & ũ .. ..  008d. 
0:204. 
TOTAL WORKS COSTS ss. DT 3024. 
MANAGEMENT CHARGES. 
Rents, rates and taxes. tret ttt — 0:994. 
Salaries, stationery and establishment charges 0:93d. 
Insuranee ..... ee nnnm T 0:084. 
TOTAL COSTS ........ nnm metr T 5024. 

These costs are, of course, abnormally high, but there are 

certain unusual features in connection with the undertaking 


The rents, for 
£200 (about 0:64. per 


ed ; possibly 
necessary to 

More- 
155,805 
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generated. Of these 48,943, an unusually large proportion, 
were used on the works, the remainder being not accounted 
for. There are 846 consumers, and the total connections are 
equivalent to 9,945 8 c.p. lamps. The capacity of the gene- 
rating plant is 200 kw., and the maximum demand was 85 kw. 
Taking the ratio of the number of units that; were actually 
sold to the number that would have been sold if the maximum 
demand had been constant all through the year, the load-factor 
works out at 10:5 per cent. The prices charged are 7d. and 
4d. on the maximum demand system, or 6d. on the flat rate. 

An analysis of the capital expenditure is given in the follow- 
ing table :— 


= -— 


Total, Per cent 

Account, Dec. 31,1904, | £ Per kw. | of total 
FFC 2916 12 0 468 | 207 
Buildings .................. | 9,779 12 3 48:90 22:12 
Масһіпегу.................. 12,704 7 7 63°52 28°73 
Accumulators SEER Wa aes 4,808 3 11 24°02 10:86 
МАШЕ eer OUS Ea 8,514 13 10 42:51 19:25 
Meters .................... 1,724 5 2 8:62 3-90 
Electrical instruments ...... 1,835 12 6 | 9:18 4-16 
Cost of provisional огдег...... 1,309 16 1 655 2:96 
Wiring and motors .......... 2,004 6 5 | 13:17 5:96 
| £44,222 9 9 | 922111 | 100-00 


—— —— —³k 


WALTHAMSTOW ELECTRICITY WORKS ACCOUNTS. 


The chief point of interest in the Walthamstow Urban 
District Council's electricity undertaking lies in the fact that 
the station is entirely gas-driven. The following is an analysis 
of the revenue account :— 


Yearended Year ended 
Mar. 31, 04. Mar. 31, 05. 


Units sold to private consumers ...... 601,404 727,275 
Units sold for public lamps .......... 212,783 .. 335,171 
Total units sold ͥ n s. 814,187 .. 1,062,446 
COSTS PER UNIT SOLD. 
GENERATING CosTs. 
Coal xia PU ( veu di 0:46d. 0:424. 
Oil, waste, water and stores .......... 0:19d. 0-1sd. 
Wages TEN 0:37d. 0:34d. 
Repairs and maintenance ............ 0:084. 0-Oxd. 
1:10d. 1:02d. 
DISTRIBUTING Costs. —— 

Wages, repairs, stores, &с............. 0:27d. 0:34d 
TOTAL WORKS COSTS ............ . . 137d. 138d. 
MANAGEMENT CHARGES. 

Rents, rates aud taxes.............. .. 0:034. 0-02d 
Salaries, stationery and establishmen 
GhafgeH ole: 0:21d. 0:18d. 
Ingurance, Kc... 0:154. 0:08d. 
0:39. 0-28. 
TOTAL COSTS (excluding capital charges) 176d. 64d. 
Ines... st Orian eE 0:39d, 0°70d. 
Repayment of loan .................. 0 74d 0 72d 
TOTAL COSTS (including interest and Jd 
repayment of loan) ................ 3:39d. 3:06d. 


Excluding management and capital charges, the total cost of 
generating the 1,062,446 units sold in the year ended March 
31, 1905, was £5,985, and thus the cost per unit has been 
reduced by just over 6 per cent. Only a few weeks ago, how- 
ever, tramways were started in Walthamstow, and it may, 
therefore, be anticipated that a considerably larger reduction 
in cost will be shown in the current year’s accounts. On March 
31,1904, the capacity of the generating plant was 810 kw., but 
12 months later it was 2,000kw. The maximum demand 
increased from 600 kw. to 726 kw., and the load factor from 
15:5 to16:7 per cent. Of the 1,268,152 units generated during 
the 12 months under review, 99,803 were used on the works, 
and 105,903 were not accounted for. There are 941 con- 
sumers, and the connections to the mains are equivalent to 
52,279 8 c.p. lamps. 


revenue to meet an account disallowed as capita 


The various items of capital expenditure, &c , are given in 


the following table :— 
Total, 


Per | 


Total, P 
Account. March | £ per eono! March £ per cent.of 
1904. | u total. 1905. total. 
| 

jM £5,277, 651 4:69 £5,277, 261 942 
Buildings .............. 10,544 1302 937| 15,668) 7:83) 1014 
Machinery (lighting)... 36,484 4504 3244| 39,5130 19:76 25:58 
5 (traction) S — jo ee 18,943 9:47 12-25 
Accumulators .......... 3,176 3:92 2°82 3,175 1:59 2-06 
Mains and services 44,651 55:12 39°69) 57,578, 28-79, 37:29 
Transformers, motors,&c. 1,107, 137 099 1,110! 0-55 071 
меса РЕТРО 3,189 3:94 2:84 3,796 1-90 2°46 

iring consumers’ at ye : з 
Eo D bsp 1 5,617 TOL 505, 5,780) 286 50 
Artesian well...... T 854 1:05, 0°76 2,159 1:08 1:89 
Workshop fixtures ...... 289 0:36 0:26 293 0-15] 0-19 
General charges........ 1,227 1:52 1:09 1,288 0:62, 0:80 

| 


£112,475 13886 100-00 £154,480 77-24| 100-00 


The total expenditure during the 12 months ended March 31, 
1905, was as follows :— Works costs, £5,985 ; rents, rates and 
taxes, £99; management charges, £786; insurance, £346; 
and attendance and repairs to public lamps, £314. The sum 
of these figures is £7,530 and the revenue is £16,411. Thus 
there is a balance of £8,881, which is disposed of as follows :— 
Interest, £3,116; repayment of loan, £3,193 ; and relief of 
rates, £2,572. In the previous year a sum of £3,083 was car- 
ried forward ; of this, £1,781 has now been 5 to 

expenditure 
by the Local Government Board. The remainder is again 
carried forward. 

A description of the Walthamstow electricity works will be 
found in The Electrician, Vol. XLVII., p. 858, and the recent 
extensions were referred to in our issue of June 9, 1905, p. 289. 


ELECTRICITY METERS.* 
BY С. Н. W. GERHARDI. 
(Continued from page 498.) 


The Reason Prepayment Meter.—In the prepayment meter 
manufactured by the Reason Mfg. Co. the coin actuates the 
mechanism without the aid of any handle to be operated by 
the consumer. The till is a cast box which is hooked on the 
left-hand side of the meter, being secured by a hasp and pad- 
lock at its upper end. А hinged door just below the dial 
windows enables the meter terminals to be got at for the pur- 
pose of connecting into circuit without breaking the main cover 
seal. Fig. 99 is a back view of the meter out of its case, and 
shows the prepayment mechanism. The meter itself is of the 
same type as the ordinary mercury motor meter of the same 
make previously described (The Electrician of April 7, 1905, 
p. 999). The prepayment mechanism is shown in detail in 
elevation in Fig. 100 and in plan (with the coin shoot A and 
the driving train of the meter removed) in Fig. 101. The 
upper end of the top portion of the coin shoot A receives the 
coin when it is put into the slot. In some meters the slot is 
exactly in front of A, whilst in others a chamber is provided 
to receive the coin which is pushed sideways by a pusher 
(which comes out through the front of the case) until it comes 
opposite the shoot. The object of this device is to prevent all 
possibility of fraudulently working the mechanism by a wire 
or otherwise. "The coin runs down the upper shoot A, falling 
into the lower one at the left-hand end, and on running down 
this shoot encounters the coin receiver B which is fixed to the 
lever C. This lever, being pivoted at ¢ and slightly over- 
balanced by a weight at its left-hand end, always remains so 
that B is in the path of any coin which may be inserted. The 
coin on passing over the bottom of B deflects the lever C and: 
then runs into the till. 

A second lever, E, pivoted at e, and balanced similarly to C 
at its left-hand end, carries a stiff wire, E, which forms the arm 
of the mercury switch FF. When the coin deflects the lever 

* From a forthcoming book to be published by “The Electrician " 
Printing and Publishing Co All rights are reserved. 
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C, it also brings the lever E down with it by means of the bar 
D (rigidly fixed to C), which is fitted with a pin above E, as 
seen in the plan (Fig. 101). This causes the wire bridge-piece 
E, to dip into the mercury cups and complete the circuit. The 
notch in the rod H, which is pivoted at the bottom, engaging 
with a pin, G, on E prevents E rising, and thus breaking the 
circuit, until G is released, which is effected by the pin O 


Fra. 99,—Reason PREPAYMENT METER REMOVED FROM CaSE. 


pushing H to the right at the proper time. The normal posi- 
tion of O is as shown in the elevation. It—together with the 
arm carrying the planet wheel N of a differential gear—is 
rigidly fixed to the spindle M,, which also carries the pointer 
of the **unconsumed coins” dial. The two crown wheels L 
and M are fixed to sleeves which are loose on tlie spindle M,. 


Fic. 100.—ELEVATION or PREPAYMENT MECHANISM OF Reason METER. 


A star wheel K, fixed to the same sleeve as L, is turned one 
tooth for each coin by the pin J, on the pawl J, which is 
carried by the bar I rigidly fixed to the rocking lever C. A 
pawl, P, locks K, and so prevents it from moving backwards 
or forwards except when pushed by J,. The other crown 
wheel M is geared by a pinion on its sleeve to the wheel-train 
of the meter. Thus the coin turns O in one direction and the 
"eter-train in the other, and by the insertion of varying 
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change wheels in the train which work M, the price per unit 
can be altered. m 

Owing to the method by which the coin acttiates the mecha- 
nism, the working would probably be unreliable with small 
coins, such as a sixpenny piece. The meter lb, therefore, only 
made for larger coins. In the case of meters to take penny 
pieces an arrangement is provided which prevents halfpence or 
small coins working the mechanism, such coins being shot 
direct into the till. Е 

The mercury switch is probably the metét's greatest draw- 
back, from the supply company’s point of view. The mercury 
cups are certainly easily filled in situ through the gap left when 
the till is removed, but they are less easily emptied. If the 
makers were to supply soft rubber caps to fit over the mercury 
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Fic. 101.— PLAN or PREPAYMENT MECHANISM IN Reason METER, 


cups during transit, the caps being chained to the meter so 
that they would be handy when the meter was taken down, 
this would, in the author’s opinion, be a great though inexpen- 
sive improvement. 

(To be continued.) 
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RECENT ADVANCES IN THE ELECTRO-METAL- 
LURGY OF IRON AND STEEL.* 


BY R. 8. HUTTON. 


Introduction. The belief is still far too prevalent amongst those 
responsible for the introduction of new industries in Great Britain 
that because of our very limited endowment of water power, electro- 
chemical undertakings are altogether unpromising. This matter 
deserves much closer attention than it has yet received. Above all 
it should be remembered that tbe cost of power is frequently but & 
small fraction of the total cost of production. The accompanying 
table, whilst only a rough approximation, will at least serve to point 
out the very wide differences which exist in the power expenditure 
and value of different electro-chemical produets. 


‚ Yield per н.р.-уеат | Approximate value 
Product, in tons. per ton. 
Copper (refining)............ | 15 to 24 £68 
Caustic войа.............. } 3 9 ee (ТЖ) \ 10 NaOH 
Potassium chlorate.......... 05 to 08 | 32 
Calcium carbide ............ i 1:2 to 2:0 18 
Ferro-chromium 70% Cr. .... 0:8 và 
Aluminium .............. | 0 25 130 


We have next to consider what data can be brought forward as to 
the actual cost of power generation in this country. | 

Many of our leading electrical engineers have published minute 
data as to the cost of power generation, but only for electric lighting, 
traction and motor purposes. These cases, however, are 80 entirely 
different in character from those we are concerned with that no 
definite conclusions can be drawn from this evidence. The average 
power station is fortunate to get a 15 per cent. load-factor and over- 
joyed with 30 per cent., whereas in nearly all electro-chemical works 
the manufacture is continued night and day throughout the year, 
and the load- factor may be taken as 100 per cent. If one may judge 
from the evidence of those few who have had actual experience in 
electro-chemical industries using steam power, a figure of £6 to £8 
for the horse-power-year is quite attainable under such conditions. 
With producer gas this may probably already be brought down to 


* Paper read before the Manchester Section of the Society of Chemical 
Industry. 
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| Table I. Electric Steel Processes. 
Power expenditure per 
Progass. Authority, ) Power on Tarnace Materials used. Yield (per day) approx. 1000 kilos. Product. 
Kw.-hour pp. year. 
Canadian Comm 170 Cold pig+ serap 4 tons (high carbon) 882 | 0-18 
Canadian Comm 170 Cold pig + sctap 4 tons (low carbon) 1,040 0:16 
Engelhardt 170 Cold pig + вс 5 tons 786 | 0:12 
Engelhardt 170 1 molten pig + cold scrap 5 tons 650 0-10 
Engelhardt 736 Cold pig + scrap 80 tons 590 | 0:09 
Engelhardt 736 Molten pig + cold scrup 86 tons 490 0:075 
Canadian Comm. 210—350 Miscellaneous sorap + ore + lime 1,283 kilos. soft steel in 44 hours 1,100 0:17 
Canadian Comm, 215—342 Miscellaneous serap + ore + lime 2,841 kilos. soft steel in 54 hours 718 0-11 
Canadian Comm 215—842 Miscellaneous scrap + ore + lime 2,341 kilos. high С. steel in 8hours| 1,100 0°17 
Combes 215—342 Moltenover-blown Bessemer steel| 2,500 kilos. low C. steel in 1 hour 120 0'018 
Harbord ? Cold pig and serap ix "T | 0°186 
i 177 Cold pig and scrap 1,650 kilos in 6 hours 804 | 0125 
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* Not actual test runs. 


£4 in this Kind For the sake of comparison, it may be pointed 
out that although in some few places in the Alps and Norway a 
figure as low as 17s. per horse-power-year has been attained, water 
power is very seldom to be obtained so cheaply. At Niagara the 
price of supply to large consumers varies from £8. 11s. to £4. 8s. 
and at Rheinfelden reaches £6 for the horse-power-year. 

So far as blast-furnace gas is concerned, no very sure data are 
available for similar industries. 'The supply of cheap gas power is 
likely to prove so beneficial to our own country in the application of 
the industries we are about to consider that it is earnestly to be 
hoped that those who are concerned in the construction of large gas 
engines will be led to take an interest in these developments. With 
their co-operation the number of remunerative electro-chemical 
industries may be very largely increased in this country. 


Electro-thermic Reduction of Iron Ores.—The application of the 
electric furnace to the metallurgy of iron, with the exception of 
some few small-scale experiments, which are more of historical 
than technical interest, may be said to be largely founded on the 
experience gained in the manufacture of calcium carbide. Carbide 
furnaces have been and are being largely used for the production of 
rich ferro-alloys such as ferro-chromium and ferro-silicon, and in 
this way electro-metallurgy has already been of considerable service 
to the steel industry. As the production of calcium carbide became 
less and less remunerative, and as the demands of the market for 
these ferro-alloys became satisfied, definite attempts were made to 
tackle the problem of the direct reduction of iron ores. 

It might seem to be rather a hopeless task which the electro- 
metallurgist has thus set himself; for direct competition with the 
blast furnace is obviously out of the question so far as our own and 
probably all other present iron-producing countries are concerned. 
On the other hand, there are certain advantages which can be gained 
by electric heating, and, although the electric reduction of iron ores 
is at the moment unremunerative, we may expect to hear more of 
it in the future, when the géneral development of electric furnace 
construction is more advanced. 

Every ton of pig iron produced in the blast furnace requires very 
nearly one ton of coke for its production. Of this amount only one- 
third is necessary for the chemical reduction of the ore, the balance 
being employed in producing and maintaining the requisite tem- 
perature. This two-thirds of the fuel supply can be replaced by 
electric heating. To take the very simplest case. For the reduc- 
tion of pure oxide of iron. 


Theoretically— 
1,429 kilos. Fez0; 


322 kilos. carbon } For production of 1,000 kilos. iron. 


Calories 
For reduction of Fezo . eee hae E S e... 1,780,000 
For heating and fusing iron (maximum) ........ .. 480,000 
2,210,000 
By oxidation of 322 kilos. C. to CO. 118,000 
By oxidation of 322 kilos. C to CO, . . (2, 603, 000) 


Leaving to be supplied by electric power 1,432,000= 1,657 kw.-hour 
= 2,220 H. .- hour — 0:253 н.р.-уеаг per metric ton ot pig iron. 


In actual practice, so far, only the simple case of reducing the 
ore and allowing the carbon monoxide to pass away Швей has 
been tried, and with this process the following results have been 
obtained. Various methods have, however, been proposed by 
Heroult, Harmet and others for utilising the total heat of combus- 
tion of carbon. Under these conditions it should be possible to 
reduce iron ore with a much smaller power expenditure. The per- 
fecting of methods along these lines is a matter for the future. 
Recently, thanks to the foresight of the Canadian Government, a 
Commission was sent to Europe to investigate the electrical methods 


of producing iron and steel, and their report gives us valuable inde- | 


pendent evidence of the power expenditure in the various processes 
which they studied. Actual results in practice :— 


Table II.—Power Expenditure per 1,000 kilos. Product. 


Mean p'w'r Ee Be 
m oe hours. years. 
(1) Keller (Canadian Commission)— 
A. Grey pig (42 % C., 3% i. ...! 618 3,420 | 0:522 
B. White pig (80 % C., 0'7 % Si.) ......| 226 1.620 0:25 
(2) Stassano (Goldschmidt) ................ 80 3,155 0:48 
(8) Héroult (Canadian Commigsion).......... 182 8,880 | 0:517 
(4) Morrison ..............................| 270 2,283 | 0-84 
For comparison with these figures :— 
(5) 70 % ferro-chromium Willson Al. Co. (Haber) 300? 7,950 1:21 
(6) 30 7/ ferro-silicon Willson Al. Co. (Haber). 800? 5.930 0-91 


In connection with this table, the following remarks may be made: In 
cxperiment (1) A., nearly 10 tons of grey pig iron were manufactured 
during a 55 hours’ run, some 28 taps being taken from the furnace. 
15,943 kilos. of ore were charged containing 54:1 per cent. Fe. 

In (1) B., about 63 tons of pig were produced in 48 hours, but the 
energy consumption being kept low, only a very smallquantity of the impu- 
rities in the ore was reduced. The average amount of coke used per 
metric ton of product in the two experimental runs was 370 kilos. 

In (3): This was a very small-scale experiment, less than 1 ton of 
metal being obtained in 16 hours, the ore was, moreover, of poor grade, 
containing about 35:5 per cent. iron, it is therefore surprising that the 
power expenditure was not higher. 

For (5) and (6) it must be remembered that both chromium and silicon 
oxides require & very much higher power congumption for their reduction 
(1 kilo. silicon from SiO, requires 6,414 Cal. as compared with 1,780 Cal. 
for 1 kilo. iron from Fe, O;. 


Mr. F. W. Harbord, the metallurgist attached to the Canadian 
Commission, ably summarises the present economical position of 
the electric reduction cf iron ores. “ Pig iron can be produced on 
a commercial scale to compete with the blast furnace only when elec- 
tric energy is very cheap and fuel very dear. On the basis taken in 
this report, with electrical energy at $10 (41s. 8d.) per horse-power- 
year, and coke at $7 (29s. 2d.) per ton, the cost of production is 
approximately the same as the cost of producing pig iron in a 
modern blast furnace." Thus, even if electric reduction can be 
successfully exploited in such countries as Chile or Canada, where 
water power is abundant and fuel expensive, there is no immediate 
prospect for it in our own country. 

Electric Steel Production.—In considering this subject it is neces- 
sary to judge the electric furnace methods entirely on their own 
merits and not according to whether they approach more or less 
nearly to the usual metallurgical process they are proposing to dis- 
place. The whole modus operandi of an electric furnace is so dif- 
ferent from that of & fuel-heated furnace that its advantages and 
disadvantages are seldom apparent if judged by a direct com. 
parison of the two methods. It is rather from the product which 
results in the two cases and from the costs of production that con- 
clusions should be drawn. During the last two or three years much 
has been accomplished, Experiments have been carried out on & 
commercial scale and by those who have had a very wide experience 
in electric-furnace work. So that what we have chiefly to consider 
are data obtained in working over fairly-long periods, confirmed in 
most cases by &ctual test runs undertaken by the Canadian Com- 
missioners or other independent witnesses. | 

The most important consideration is the power expenditure, 
and this is briefly summarised in Table II. It is, however, 
almost equally important to consider what is the quality of the steel 
manufactured, as also what is the nature o he raw materials 
required for its production. E | 
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In the first place, there seems to be good evidence to show that steel, 
equal in quality to the best Sheffield crucible steels, can be produced 
in the electric furnace. This can be accomplished either in such a 
furnace as that of Kjellin which, in its present form, is used almost 
entirely for melting up carefully-chosen raw materials, and does not 
rely on any considerable refining of the material. On the other 
hand, with the Héroult furnace such a product can be obtained start 
ing with almost any grade of raw material; this process relying 
essentially on its capability of rapidly and ‘completely refining pig 
iron or ordinary scrap steel. The economical advantages of using a 
cheap grade of raw material for producing high quality crucible steel 
will doubtless tell in favour of such a method. It is largely to such 
possibilities of refining and to the relatively high cost of fuel per ton 
of product for the manufacture of crucible steel, that the electrical 
processes owe their advantages. 

From the table on p. 587 it will be seen that in nearly all the examples 
given the whole operation of melting and refining the raw material 
has been effected by electric heating. In our own country where 
coal is cheap it is almost certain that much of this heating could be 
more economically carried out by the combustion of fuel. In the 
case where molten iron or low-grade steel can be run into the elec- 
tric furnace it will be seen that the power expenditure required for 
refining it and bringing up its quality to that of a crucible steel is 
indeed very low. Along such lines as these, the electric furnace 
may be expected to find still wider applications than to the manu- 
facture of high-grade crucible steel. 

Space does not permit of a detailed description of even the more 
important furnaces which are being used for steel manufacture. The 
following notes will, however, serve to point out some of the recent 
progress which has been made, and a short list of publications is 
given which will enable the reader to obtain further details of the 
several processes. Ж | 

Héroult l'urnace.—At La Praz, in the South of France, a 3-ton 
furnace has been regularly working since the end of 1900, and has 
turned out more than 3,000 tons of high-quality steel. More recently 
& plant has been installed at Kortfors, in Sweden, whilst within the 
last few months a company has been floated in Germany with 
£50,000 capital, to work the Héroult steel process. At the present 
time a 50-ton furnace is in course of construction at La Praz, where 
also other developments of the method are being perfected. 


Kjellin Furnace.— This has been worked for some years at 
Gysinge in Sweden, and the German rights have been recently taken 
over by Siemens & Halske, of Berlin. The 170kw. furnace is capa- 
ble of turning out over 5 tons per day, and with a 736 kw. furnace 
now under construction, it is hoped to raise this to 30-36 tons. 
Recent improvements enable refining of the crude steel to be satis- 
factorily accomplished by adding the necessary amount of iron ore 
to the slags. 

Other Furnaces.— At Livet the Keller stcel furnace was shown to 
the Canadian Commission and seems to be very similar in function 
to that of Héroult. Capt. Stassano has continued his work with 
the rotating furnace in which the materials are heated by radiation 
from an arc which is maintained above their surface. In this fur- 
nace, both iron-ore reduction and steel production have been carried 
out on a satisfactory scale. The crucible furnace of P. Girod, of 
Courtepin (Switzerland), and Ugine (Savoy), has been used almost 
exclusively for the manufacture of high-grade ferro alloys such as 
are required for the manufacture of special stecls. Its ingenious 
construction may, however, render it of still wider application. 

Gustave Gin has considerably modified his original process of 
steel production by arranging the narrow channels, in which the 
metal is heated by the resistance which it offers to the passage of 
the electric current, in direct connection with wide basins in which 
the refining is effected. This method is being applied at Plettenberg 
in Westphalia. A somewhat similar modification has been adapted 
to the induction furnace by Messrs. Schneider & Co. of Creusot, 
narrow tubes surrounded by the high-tension coils being arranged 
In series with a reservoir to which the metal to be treated is added 
and in which the refining is effected. With these modifications 
many of the difficulties due to the rapid corrosion by the slags of 
the refractory lining of such narrow channels should be overcome. 

Short Bibliography of more recent Publications. 

1. Report of the Canadian Commission on Electro-Thermic Pro- 
cesses for the Smelting of Iron Ores and the Making of Steel. 
Ottawa. Department of Interior, 1904. [Sce The Electrician, 
Vol. LIV., p. 180.] 

2. F. W. Harbord. Recent Developments in Electric Smelting in 
connection with Iron and Steel. Transactions, Faraday Society, 
May, 1905, Vol. I., p. 140, and The Electrician, Vol. LIV., pp. 876, 
919, 961 and 1003. 

3. B. Neumann. 
und Eisenlegierungen. 
16 and 16. 

4. V. Englehardt. Das Kjellin'sche Verfahren zur Elektrischen 
Erzeugung von Stahl. Stahl und Eisen, 1905. Nos. 3, 4 and д. 

5. Ch. Combes. Fabrication de l'Acier ù lẹ Praz. 
Metallurgie, January, 1905, 


Die Elektrothermische Erzeugung von Eisen 
Stahl und Eisen, 1904. Nos. 12, 13, 14 
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THE DISTRIBUTION OF THE POWER-LOAD OF 
ELECTRICITY WORKS. 


At the recent Convention of the National Electric Light Associa- 
tion of America (see The Electrician, June 30, p. 409), Mr. E. W. 
Lloyd presented a report оп “ Purchased Electric Power in Fac- 
tories." It contains the following valuable data connected with the 
electric power loads on the central stations belonging to the Associa- 
tion. The figures given are said to represent average conditions. 
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Character of installations. 8 Дык ga 55 358 8 Дао 

ЕН 88 ES 3348 59 

кё sa SER 28 588 sen 

< 4 ч a. ia 

ВаКегіез ................ 1,582 32:8| Group 2:7 | 278 17 
Do. e.. WR OUS RU ЖЗ 705:3| 99:5 | Ind. 3-1 | .19°5 8 
Boiler shops ............ " 8267 514, G 2:8 | 33:8 11 
Do. Q0: -s 1,172 822, I 52| 207 , 5 
Boots and shoes ........ 3,050 39.7 G 5:8 | 42:8 13 
Box making ............| 1,555 | 181] G | 43 454 | 20 
Blacksmiths ............ 586 9:4| G 2:9 | 342 12 
Brass finishing .......... 5736 | 405| б | 74 4501 9 
Butchers and packers ....| 1,990 , 248| G 20,364 | 18 
Do. dO. соате. 1,049 36:9 1 67,188 | 16 
Breweries .............. 12,10 | 940| d | 46,330 8 
Carpet cleaning.......... 644 | 145| G 16;301 12 
Cement mixing .......... 2,009 37.5 G 1:0: 24:9 4 
Candy manufactory ...... 1,893 266] G 3:5 | 33°6 10 
Do. аб 3 ‘ 796 299) I 7˙5 163 8 
Cotton milla ............ 11,829 990| G 3:0 | 60°1 3 
Carriage works .......... 2,091 | 248) G 9:5 355 22 
Chemical works.......... 4,802 ,1090| G 55 23:5 6 
Clothing manufacturing .. 1, 181 283:0) G 40:445 33 
Grain elevators .......... 3,842 1144 G& I | 3:8 | 32-6 19 
Feather cleaners ........ 2,447 544 081. 55/257 2 
General manufacturing. 6, 133 675 G& I 64 | 33:9 | 181 
Engrv. and electrotyping.. 863 12:4, G 2:5 | 46:9 8 
Do. d. 2,369 | 463| I |267 | 22:5 1 
Glass grinding .......... 2,760 335 G 3:0 | 36:6 6 
Foundries .............. 2057 ! 977 | 6 | 28 487 | 15 
Do o es iu 2419 | 811) I | 70,213 | 18 
Furniture manufacturing.. | 1,750 357 | G 3°6 | 35:6 9 
Flour mills.......... .... {41,276 1485, G 3°1 | 481 13 
Hoisting and conveying .. | 2,905 70:5 | G 64| 288 5 
Do. do. 6,562 2530) I 200 130 9 
Ice Cream .............. 596 310 G& I| 54,359 7 
Refrigeration ............ | 4,645 867|G&I, 25 | 584 17 
Jewellery manufacturing. 2,526 817| G 46 31:6 5 
Laundries .............. 676 108, G 2:1; 34:0 19 
Marble finishing ........ 1,464 19:8 G&I| 13 513 12 
Machine shops .......... 4,006 576 G 4:5 | 34:5 51 
Newspapers ............ 3,150 474 G 48, 38:0 24 
Do. ˙ Aa wees 4975 | 187-0 I 17:3 | 151 21 
Ornamental iron works.. 2,771 38.4 G 3:6 | 41°6 9 
Paint manufacturing ....| 2,814 604, G & 1 46| 265 11 
Printers and bookbinders. 1,147 204| G 2:6 | 39:5 54 
Do. do. ..| 6,215 76:8 I 24:0 ; 26:0 39 
Plumbing, manufacturing..! 3,020 42:4, G 4:8 | 21°5 15 
Rubber manufacturing... | 1,051 26:0 |G & I| 15:0 | 247 2 
Sheet metal manufacturing 1,321 | 38:8| G 83:7: 273 17 
Soap manufacturing. 3,434 730| G 10:0 | 27:6 2 
Seeds ....... wm 2,17 | 551|G&I| 58| 244 5 
Structural steel. 6,514 176-0 I 16:1 | 18°5 6 
Do; 240: vs 77,704 5521|) G 35:6 | 311 6 
Stone cutting............ 7,425 76:5|G&I| 3:8! 34-4 20 
Tannerr s 2, 466 2861 G 2:6 54˙6 5 
Tobacco working 3,441 623 G TO 37˙5 4 
Wholesale groceries ...... 2,005 ; 470;G&I1; 4:5, 260 17 
Wood working ..........| 2,306 —39:5|G &Ij 86 333 64 
Woollen mills .......... 20,85 1500| G 8:0 710 | 1 

Aver ages 3.500 6:08; 33:9 9517 

* Total. 
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A NEW CARBON FILAMENT.* 


BY JOHN W. HOWELL. 


I have the pleasure of presenting to you some data on & new car- 
bon filament, which has characteristies so differing from those of 
any previously known filament as to seem to indicate that it is à 
new form of carbon. Besides being very interesting on account of 
its physical characteristics, this filament is of considerable value on 
account of its much better life or efficiency, as compared with the 
carbon filaments heretofore known. This new filament is the result 
of work done in the research laboratory of the General Electrie Co., 
and in the laboratory of the lamp works at Harrison, N.J. 

In briefest outline, the new characteristics of the filament may be 
said to be due to the proper application of excessively high tempera- 


* A Paper read before the American Institute of Electrical Engineers. 
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tures to the ordinary carbon filament. The value of the product is 
determined by the conditions under which the high temperatures 
are applied. It is well known that an ordinary incandescent fila- 
ment in an evacuated lamp may be heated to excessive tempera- 
tures by the application of high current without producing any 
beneficial change in the filament. To produce the effects described 
in this Paper the heat is externally applied to treated filaments at 
atmospheric pressures. The simple application of the highest 
attainable temperatures to the plain carbonised cellulose fibre—i.e., 
the so-called “ filament base "—is also incapable of producing any 
considerable change in the filament. This high-temperature treat- 
Тен. m base is, however, & beneficial step in the process here 
escribed. 
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Before describing the new process, it may be well to recall the 
steps by which the standard filaments are made. A solution of 
cellulose is squirted through a die into a liquid that hardens the 
cellulose. The resulting fibre is dried, then shaped into the desired 
form for the finished filament and heated in a mufte until car- 
bonised. In this process the highest temperature of a gas furnace 
is employed. The product at this point is called a“ base filament.” 
The base filaments are usually separately heated by a current passed 
through them while they are surrounded by an atmosphere of hydro- 
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carbon vapour, and in this way a coat or shell of graphite is de- 
posited upon them. They are then said to be treated filaments. 
The best quality of standard carbon incandescent lamps of to-day 
owe their superiority to the use of treated filaments. 

In attempting to graphitise carbon filaments it was discovered 
that treated filaments undergo very remarkable changes when sub- 
jected to the highest possible temperature of an electric-resistance 
furnace. The furnace consisted of a carbon tube, held at the ends 
by large water-cooled copper clamps; the tube was imbedded in 
powdered carbon to prevent its combustion. The filaments were 
packed in small cylindrical carbon boxes, which were fed into the 
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heated tube. The temperature was usually between 3,000°C and 
8,700° С. Under such firing the ordinary treated filament changes 
in appearance; its graphite coating looks as though it had been 
melted, and its specific resistance is greatly reduced. The resis- 
tance of one of these filamente, measured at ordinary temperature, 
may be reduced as much as 80 per cent. by the firing. 

The curves representing the resistance at different temperatures 
are also remarkable. Fig. 1 shows curves of resistance and tem- 
perature of a regular base filament, a base filament fired, a regular- 
treated filament, a treated filament fired, a shell of regular-treated 
filament and a fired shell. The resistance in ohms is plotted against 
the temperature, as indicated by the percentage relation of the pres- 
sure on the filament to the normal pressure at which the filament 
has an efficiency of 8:1 watts per candle. The curves show 8 more 
rapid fall in resistance of the base filament after firing, but little 
change in the character of the curve. 

The change produced in the treated shell by firing is very great, 
the cold resistance being reduced from 1,000 to 200 ohms, while 
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the great change in the character of the curve of the fired shell 
brings the hot resistance of the two shells nearly together. The 
resistance curve of a fired treated filament depends upon the rela- 
tive thicknesses of base and coating and upon the temperature of 
firing. Figs. 2 and 8 show curves of filaments fired at five different 
temperatures and of a similar filament that has not been fired. In 
Fig. 8 the resistances are shown in percentages of the cold resis- 
tances, and in Fig. 2 the actual resistances are shown. 

These filaments were heated in a carbon-tube resistance furnace. 
They were enclosed in a cylindrical carbon box, placed inside the 
tube, one end of which was left open for observation. An indica- 
tion of the temperature was obtained by looking directly into the 
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open end of the tube at the box holding the filaments, and holding 
in the line of vision the filament of an ordinary 50-volt lamp, the 
temperature of which was adjusted until the filament became in- 
visible against the incandescent carbon box. The pressure on the 
lamp was then observed and the box of filaments taken out. Curve 
No. 1 is the resistance curve of & regular treated filament. Curve 
No. 2 is the curve of & similar filament heated in the tube to & 
temperature corresponding to the temperature of a carbon filament 
operating at 158 per cent. of its normal pressure, or at 125 candles 
for a normally 16 c.p. lamp. Curve No. 8 is the curve of a filament 
fired at a temperature corresponding to the temperature of a lamp 
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at 161 per cent. of its normal pressure, or at 168 candles. Curve 
No. 4, 188 per cent. of normal pressure, or at 230 candles. Curve 
No. 5, 200 per cent. of normal pressure, or at 280 candles, for a 
16-c.p. lamp. Curve No. 6 is the curve of a filament heated hotter 
than No. 5. The temperature was not measured by this method 
for fear of breaking the comparison lamp. Ап attempt was made 
to measure the temperatures by means of an optical pyrometer 
(Wanner), which indicated temperatures up to 3, 700“ C. at the 
highest. heats. 

Fig. 4 shows the resistance curve of a filament made from a thin 
base having quite a thick treatment. This shows a resistance 
increasing to 250 per cent. of its cold resistance. The change in 
the resistance curve of this coating from negative to positive seems 
to be due, in part at least, to the action upon the shell of some sub- 
stance driven out of the base filament by the high temperature. 
This is indicated by the considerable change in the curve of a treated 
fired filament produced by heating the base filament to the same 
high temperature before it was treated and then re-heated. 

ig. 5 shows resistance curves of carbons fired at the same tem- 
perature after treating, but with the base fired at different tempera- 
tures before treating. The base filament in curve A was unfired ; 
in B,C, D, and E the base was fired at successively higher tempera- 
tures. It will be observed that the curves made from filaments, 
the bases of which have been heated to high temperatures before 
being treated, are much less positive than the others. The conclu- 
sion that the effect is produced by material being driven out of the 
base seems to be borne out by the fact that during the preliminary 
heating of the base at high temperatures it loses practically all of its 
mineral ash constituents, and also by the fact that, if some of the 
elements that tke base loses in its high heating be separately placed 
in the furnace with the treated filaments, effects are produced similar 
to those observed when the base has not been previously heated. 
к The effect of some agency besides heat is also indicated by the 
fact that the lamp filament used in the temperature observations, 
although maintained at the same temperature as the filaments in 
the furnace, and for a sufficiently long time, showed no indications 
of such a change as was produced in the filaments in the furnace. 
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The appearance of a filament fired both before and after treating is 
very different from that of one fired after treating only. The former 
has a slightly pebbled appearance, as seen through a microscope, 
and a rather dull-gray colour. The single-fired treated filament is 
generally very much blistered, many blisters extending outward a 
distance greater than the diameter of the filament. These blisters 
indicate an outflow of gas from the base when the shell was in a 
soft condition The surface of the filaments is highly lustrous. 

The specific resistance of the highly-heated coating has been 
found to be as low as 0:00006 ohm per cubic centimetre, which is 
very much lower than the specific resistance of any other known 
form of carbon or graphite. Its specific gravity is also mueh higher 
than it was before heating. Its changed nature is also indicated by 
its toughness and flexibility. The coating of a double-fired filament 
may be pulled off in short tubular sections, which, if pressed flat, 
will spring back to their original form when the pressure is removed. 
The same coating before being fired is comparatively brittle, and 
will break with very little pressure. On account of the positive- 
resistance curve and physical characteristics of these filaments, they 
have been given the name “ metallised filaments." 

The treated coating on filaments, even before firing, is graphite, 
as determined by the chemical test established by Berthelot—the 
production of graphite acid (a yellow insoluble substance) when 
treated with a mixture of anhydrous nitric acid and potassium 
chlorate. Ordinary carbon is dissolved by these reagents. The 
coating on the treated filament has also the greasy feeling of 
graphite, and gives the characteristic mark of graphite on white 
paper. After being heated to high temperatures in the electric 
resistance furnace these charactcristics continue and the chemical 
action is much more marked. 

Metallised filaments blacken the lamp bulb very much less than 
ordinary filaments. This may be due to the removal from the former 
of practically all the mineral ash and other impurities, or it may be 
due to the changed character of the carbon itself. Bamboo, coated 
by dipping in a solution of asphalte, is altered by firing, the coating 
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changing to graphite and giving the characteristic curve. Silk 
dipped in a sugar solution also gives the same result. The base of 
a metallised filament, from which the treated coating has been re- 
moved, when mounted in a lamp has been found to give the resis- 
tance curve of a fired base. Pieces of the coating, about 1'5 in. 
long, mounted in lamps, have been found to give the strongly posi- 
tive resistance curve that is characteristic of the metallised filament. 
These observations show that the change is practically all in the 
treated coating and not in the base. 

Metallised filaments, as above described, are much more stable 
at high temperatures than ordinary carbon filaments. The mest 
effective carbon filament lamp now in general use operates at 91 
watts per candle, and under accurate test conditions gives a useful 


life (to 80 per cent. of its initial candle-power) of about 500 hours. 
At the present time metallised filaments that give the same useful 
life at about 2°5 watts per candle are being produced with a fair 
degree of uniformity. 
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TIME-LIMIT RELAYS.* 
BY GEORGE F. CHELLIS. 


In power stations and sub-stations feeding large alternating and 
direct-current distribution systems relays form a necessary part of 
the station equipment for the protection of apparatus and feeders, 
and for the purpose of rendering the operation of a system automatic. 
In connection with the operation of oil switches on high-pressure 
alternating-current systems the function of the relay is to close the 
control.cireuit to the switch, thereby opening the main circuit when 
the current exceeds the value at which the relay is adjusted to 
operate. Not taking into consideration the time-element of the 
switch, its operation would be practically instantaneous if con- 
trolled by a simple relay. Therefore, since heavy currents due to 
swings of the load may often flow for such short periods that it 
would not be desirable to open the circuit, relays are provided with 
some form of time-limiting device by means of which the length of 
time a given current may flow without operating the switch can be 
adjusted to meet existing conditions. 

Relays may be divided into three classes :— 

1. Differential relays, operating at a lower current value when 
the direction of the flow of energy is reversed than when flowing in 
its initial direction. | 

2. Straight overload relays, operating when the current reaghes a 
certain predetermined limit, irrespective of the direction of flow of 
energy. 

Возен иан relays, operating when the current reaches & 
certain predetermined limit, upon reversal of the direction of flow 
of energy. І 

The type and design of the ideal relay for the protection of alter- 
nators will depend upon the conditions under which it is to operate. 
A relay should operate on overload at normal pressure: on short- 
circuit at zero pressure, or reduced pressure, or when the direction 
of the flow of energy is reversed. It can be designed to operate 1n 
the event of any of these conditions prevailing, and each at a different 
value, in which case a differential relay would be required. The 
principal advantages of the differential relay are that it can be so 
designed as to permit the alternator to be loaded to its maximum eur. 
rent capacity at normal pressure without danger of being cut out, and 
also operate on short-circuit, when the pressure is zero, at & point 
sufficiently under the short circuit current of the alternator to allow 
a suitable factor of safety. Compared with the straight overload 
relay, set to operate on short-circuit with an equal factor of safety, 
at power-factor values usually attained (50 per cent. and higher), it 
will permit a greater load being carried at any operative pressure. 

Assuming that the relay is to operate on short-circuit and reversal, 
but not on overload at normal pressure, the ideal relay should have 
the following characteristics :— ‚ 

1. It should permit the alternator to be loaded to its maximum 
current capacity at normal pressure. | 

9. It should limit the current on short-circuit to not more than 
75 per cent. of the short-circuit current of the alternator. 

3. It should limit the current on reversal to the lowest value at 
which no difficulty is experienced when synchronising. | 

4. It should be provided with a positive time-limiting device, the 
time adjustment of which is independent of the current value at 
which the relay is operated. 

In existing forms of alternating-current relays of the differential 
type the energising coils consist of two windings with a common 
magnetic circuit. These windings, which for convenience 
called a and b, receive current from a shunt transformer, and а 
series transformer, respectively connected with the alternator. 
Therefore, the current in a is dependent upon the pressure, and that 
in b upon the current. Since with constant pressure the magneto- 
motive force due to coila is fixed in direction and magnitude, it 
serves to polarise the relay. The action of coil b in conjunction with 
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coil a, at 100 per cent. power-factor, depends therefore on the direc- 
tion of the magnetomotive force due to coil b, and the ratio of 
ampere-turns of coil a to those of coil b. Under normal conditions 
coils a and b act differentially ; but if the direction of the magneto- 
motive force of b is reversed their action is cumulative. 

In Fig. 1 let OA represent the magnetomotive force of coil a, OB 
the magnetomotive force of coil b for normal conditions, and the angle 
(supplement of ф, as given in diagram) their 
phase relation; the coils act differentially, the С 
resultant magnetomotive force being ОС. Оп 
reversal of the direction of flow of energy in coil 
b the magnetomotive|force thereof will be repre- 
sented by OB ; as will be seen, the action of the 
coils is now cumulative, the resultant magneto- 
motive force being OC. 

Assuming the constants for an alternator in 
terms of the secondary current to be: rated 
current, 22 amperes; short-circuit current, 6:6 
amperes, and minimum current permissible on 
reversal (on account of sensitiveness when syn- 
chronising), 1:1 amperes, a differential relay to 
comply with the previous specifications should 
operate on short-circuit (pressure assumed to be 
zero) at 75 per cent. of the short-circuit current 
of the alternator — 0:75 x 6°6=4°95 amperes for 
coil b. The current for coil a, expressed in 
terms of the operating current for coil b, Fic. 1. 
must be 4°95—1:1=8°85 amperes. A relay 
having these characteristics would operate as follows: short-circuit 
= 4°95 amperes; overload current at normal pressure = 4°95 + 8°85 
=8'8 amperes ; reversal = 4°95 – 8:85 =1:1 amperes. Since at unity 
power-factor the value for coil a, in terms of the operating current 
of coil b, is 4:95 — 1:12: 8:85 amperes, coil a bears to coil b the ratio 
of 0°775 to 1. This ratio is called herein the “ differential factor“ of 
the relay. While this would give the desired operative characteristics 
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Per cent. Power-factor. 


Amperes, 
Fic. 2.,—CHARACTERISTIC CURVE or DIFFERENTIAL RELAY. 


Differential factor 61-8 per cent. Current in A and B coils in phase 
at unity power-factor for the alternator. 


it is doubtful if & relay having so high a differential factor could be 
successfully constructed, &nd for the following reasons : — 

In general, relays of this type involve such principles of operation 
as to include a partly-closed magnetic circuit, which is closed by the 
operation of the relay. The reluctance of the magnetic circuit there- 
fore varies, being maximum at the starting point and minimum 
when the relay has operated. If started in operation by a heavy 
current of short duration, due to an exchange of current between the 
alternator and the 'bus bars at the moment of closing the circuit 
when synchronising, the magnetic conditions in the relay would so 
echange that it would operate at a much lower current than the 
normal if the current did not drop sufficiently low to permit the core 
of the relay to recover its normal position. The liability to this con- 
dition is greatest when the time limit is comparatively short. By 
& series of experiments it was found that the highest permissible 
differential factor was about 70 per cent. With a differential factor 


higher than 70 per cent. for the core-type relay, especially at low 
frequencies, a rise in pressure with no current in coil b would set 
up a series of vibrations of the armature in synchronism with the 

ternations of the current, which in some cases would not cease if 
the pressure were reduced to normal, the relay also being so sensi- 
tive as to make synchronising very difficult. While the solenoid- 
type relay was free from this disadvantage, it was found that after 
the relay had operated the flux due to coil a was sufficiently great 
to prevent the relay core from recovering its normal position. 
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Per cent. Power-factor Lagging Current. 
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Amperes. 
Fic, 3,—CHARACTERISTIC CURVE or DIFFERBNTIAL RELAY. 
Differential factor 25 per cent. Current in A and B coils in phare 
at unity power-factor for the alternator. 


In Fig. 2 are shown the characteristic curves for a bellows-type 
differential relay, having a differential factor of 61:8 per cent.; and 
in Fig. 8 the curves for a similar relay having a differential factor 
of 25 per cent. 

Differential relays are commonly so connected that the current in 
coils а and 5 is in phase, when the alternator isoperating at 100 per 
cent. power factor. In a three-phase system this is accomplished by 
bringing out a tap from the centre of the secondary coils of the pres- 
sure transformers which are А connected. This gives, by Fig. 4, 
the pressures ab, cd, and ef, in phase with the currents 1, 2 and 8 


Fic. 4. 


respectively, and at an angle of 80 deg. to the pressures a c, c e, and 
ea, which gives for the relay pressure æ cos 80 deg., where x= 2А pres- 
sure at secondary of transformer. The actual connections for a 
two-coil relay are shown in Fig. 5, the b coils of which are connected 
io the secondaries of the current transformers in phases 1 and 2, 
and the a coils receive respectively the pressures ab and cd of 
Fig. 4. By this method of connection the power-factor of the relay 
is approximately that of the alternator. 

When the load condition is such that & low power-factor of the 
alternator is always caused by a lagging current, the average power- 
factor of the relay may be improved by the method of connection 
shown for а two-coil relay, in Fig. 6. The b coils are connected to 
the secondaries of the current transformers in phases 1 and 2, and 
the a coils are connected respectively across a c and a b, of Fig. 64. 
This causes the current in the b coils to lead that in the a coils 
80 deg. at 100 per cent. power-factor for the alternator, and to lag 


592 


80 deg. at 50 per cent. power factor. Therefore, at а sacrifice of 
14 per cent. at unity power-factor, the average power-factor of the 
relay is kept high over a range of from 100 to 50 per cent. At 50 per 
cent. power-factor for the alternator, that of the relay would be 
86:6 per cent., as against 50 per cent. with the previously described 
method of connection. · 

_ Fig. 7 shows the charactcristic curves of a relay with the current 
in the b coils 30 deg. ahead of that in the a coils. A comparison of 
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Fra. 5. 


Fig. 7 with Fig. 2 will show the advantages of the method of con- 
nection shown in Fig. 6. 

A two-coil relay as shown in Figs. 5 and 6, would protect a three- 
phase alternator, as follows: reversal at normal pressure, poles 1 
and 2 operate; short-circuit between phases 1 and 2, poles 1 and 2 
operate ; short-circuit between phases 2 and 3, pole 2 operates ; 
short-circuit between phases 1 and 3, pole 1 operates. 

To the knowledge of the writer, no relay having a positive time- 
limiting device has been placed upon the market. In relays brought 


Fia. 6, 


out recently, a form of pneumatic time-limiting device has been 
adopted, such as a bellows, or dash-pot, which is acted upon directly, 
or through a system of levers connected with the core of the solenoid, 
and provided with suitable means for adjusting the air discharge. 
While ideal from the stand-point of simplicity, these devices are not 
positive, the time adjustment being inversely proportional to the 
current at which the relay is operated. 

In Fig. 8 is shown an ampere-time-curve for a bellows-type over- 
load relay. This curve was obtained by adjusting the relay to 
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operate with 5 amperes in 10 seconds; the current was then 
increased step by step and the times for the relay to operate were 
noted. The “inverse " feature of this relay as described later, may 
be used to advantage in connection with the protection of feeders. 
The method of protecting feeders depends upon the operating 
conditions. This subject may be most consistently discussed by con- 
sidering the conditions from the power house alternating-current 
bus bar to the sub- station direct-current ‘bus bar. To guard against 
overload, and to open the circuit in the event of a short circuit, 
а relay is required at the power house end of each feeder. A relay 
is also required at the sub-station end, where the feeders arc operated 
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in parallel, being connected to a common sub-station 'bus bar, or 
where the sub-station 'bus bar is divided, leaving groups of two or 
more feeders in parallel. This can be seen by considering the dia- 
gram, Fig. 9, in which four feeders, a, b, c, d, are shown in parallel, 
and four converters connected to the sub-station alternating-current 
'bus bar and feeding the direct-current 'bus bar. Should a short- 
circuit occur at the point x on b feeder there would be a rush of 
current from the power house 'bus bar, and also from the sub-station 
"bus bar to the point x. In e, c and d the current would be increased, 
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А1претея, 
Fic. 7.—CHARACTERISTIC CURVE OF DIFFERENTIAL RELAY. 
Differential factor 61:8 per cent. Current in coil B 30 deg. ahead of 
coil A at unity power-factor for the alternator. 


due to the short.circuit being fed by thesc feeders through the sub- 
station 'bus bar. 

Since & sychronous converter generates an alternating-current 
E.M.F. corresponding to rated pressure at synchronous speed, in 
case the point x is near the power house it is possible that the 
direction of the flow of energy in feeders a, c and d would be reversed, 
due to the synchronous converters feeding the short-circuit back 
through the power house 'bus bar, as well as directly over the short- 
circuited feeder. Because of the great amount of energy stored in 
the synchronous converters, it is also possible for all the sub-stations 
to feed back into a short-circuit in this manner. To fulfil require- 
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Fic. 8.--AMPERE-TIME CURVE FoR DELLows Tyree OvgnLoap RELAY. 


ments properly. an ideal combination would be an overload time- 
limit relay at the power house end and an instantaneous reverse- 
current relax at the sub-station end of each feeder. The writer does 
not know of an alternating-current reverse-current relay, the opera- 
tion of which does not depend upon the pressure of the system, nor 
a relay that depends upon the pressure operating on a reversal only, 
that would not become completely inoperative at zero pressures or 
at comparatively low pressures. If differential relays were used, 
with a “ differential factor sufficiently high to render the relays of 
any appreciable value at low pressures, it is probable that they 
would be so sensitive that any disturbance causing a momentary 
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reversal without a serious decrease in pressure would cut the station | carried out with the bellows-type time-limit overload relay showed 
out unnecessarily. This theory is borne out by the experience of | that, with equal current adjustment, by adjusting the time of two 
the Interborough Rapid Transit Co. in the sub-stations of the | relays in the ratio of 0°5 to 1, when operated in series, they would 
Manhattan division, where instantaneous differential relays were | discriminate properly at all loads—the one with the shorter time 
installed at the sub-station end of the feeders. "When feeders were | adjustment operating & sufficient time in advance to leave ample 
operated in parallel, it was found in nearly all cases where a feeder | contact clearance on the one with the longer time adjustment. 
became short-circuited that all the differential relays at the sub- | Therefore, with equal time adjustments at a given current value, 
station end would operate, and also those of one or more of the | the relay having the heavier current will operate in a corre-. 
other sub.stations; this caused the remaining relays in the other | spondingly shorter time, and thereby disconnect only the affected 
stations to operate because of overload, thus resulting in a total | feeder. The time-limit for these relays should be adjusted at the 
shut down. After straight overload time-limit relays were substi- | current value at which they are intended to operate, and so as to 
tuted for the differential relays, on the occasion of several very | make the final break at the lower current value; the time and 
severe short-circuits, the affected sub-station cleared itself in a per- | current adjustment at both ends should be the same, the time being 
fectly satisfactory manner and without disturbing the rest of the | that at which it is desired to limit the overload on the feeders. In 
system. It would appear, then, that the straight overload time- | all cases the time-limit of the alternator relays should be greater 
limit relay is the most satisfactory device obtainable for the protec- | than that of the feeders to permit the operation of the latter without 
tion of feeders at the sub-station end. With synchronous con- ; operating the former. 

verters a straight overload time-limit relay in the high-pressure side Assuming the safe time-limit of the alternators to be twice that of 
of the transformers will give satisfactory protection for the alternat- | the feeders, and that of the synchronous converters equal to that of 
ing-current side; while for the direct. current side a reverse-current | the feeders, but at a lower current value, the numerical value of the 
relay, operating the direct-current breaker, will be required to open | time adjustments may be 8 seconds for the alternators, and 1:58econds 
the circuit and thereby prevent the synchronous converter from | for the feeders and synchronous converters, which values are within 
attaining destructive speeds, in the event of the field circuit being the range of most relays. Special operative conditions may demand 
opened. adjustments varying greatly from these values, but in all cases they 
. Satisfactory direct-current reverse-current relays are obtainable ; | should be so made as to give the desired protection for emergency 
they are commonly of the motor type, having an armature separately | conditions, as far as these can be predetermined. 

excited from a source of constant pressure, such as a storage battery. 

They are provided with a stop to prevent continuous rotation; the 

field depending for its intensity and direction upon the line current. | 

This type of relay, as installed on the 1,500-kw. synchronous con- | 

` verters of the Interborough Rapid Transit Co., will operate at about : f ne 
15 per cent. rated current on reversal. The relative value of the time | Тһе fifteenth ordinary meeting of the Faraday Society was held 
adjustments for the various relays depends on the order in which it is on Monday, July 8, 1905, at the Institution of Electrical Engineers: 
desired to open the switches. If feeders are operated in parallel, when , Mr. W. R. Cooper was in the chair. The following are abstracts of 
a short-circuit takes place on any given feeder there will bea rush of the Papers and discussions. 


Some Notes on the Rapid Electro-Deposition of 
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Copper. 
gw. „Current Transformers g Switch E By Mr. SHERARD CowPER-COLEs. 
Sr ß et ay s АЙ 1 The reading of the Paper was illustrated by lantern 
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| slides, and the author exhibited specimens of copper 
Coil sheets, tubes and wire made by the ‘ centrifugal ” 
process. 

The various processes for increasing the current 
densities in copper deposition by using mechanical 
means for keeping the copper smooth are classified 
as follows :— 

1. Revolving or Moving the Cathode, as in the pro- 
cesses of Wilde, Cotsworth, Wylie and Grant. The 
current density employed is comparatively low. 

2. Burnishing the Copper during Electro-depost- 
tion—the Elmore process. The usual current density 
is under 20 amperes per square foot. 


„ 8. Insulating the Growths on the Copper во as to 

[Generator] prevent further increase. For example, the Dumoulin 

— + process in which sheepskin and other impregnators 

Ето. 9,—TYPICAL Layout FOR THREK-PHASE System suowrNa Location AND Connection or areemployed. The current density is 35 to 40 amperes 
ALTERNATOR-FEEDER AND Rotary RELAYS. per square foot. 

4. Rapid Circulation of the Electrolyte.—Ex- 
current to the point of short-circuit from the power house and also from | amples: Thofehrn’s process, in which impinging jets are caused to 
the sub-station bus bars, the comparative value of these currents de- | play on the surface of a rotating cylinder (C.D. 50 to 100) ; Graham's 
pending upon the location of the point of short-circuit, the number | process, in which the electrolyte is discharged on to a flat cathode 
of feeders in parallel, and the ratio of the kilowatt capacity of gene- | surface (C.D. 800, just urder the influence of the jets); Poore’s 
rators to the synchronous converters in service at the time. While | process, in which the solution is sprayed on to the cathode, 
the overload current limit may be exceeded in all feeders, both at | the stream forming the only electrolytie connection ; Dessolle's 
the power house and sub-station ends, the current in the short. | process, used in Paris for coppering ornamental iron-work, 
circuited feeder at the sub- station end with 2 feeders in parallel will | and, finally, Harrison’s, likewise an impingement process. The 
be n-1 times as great as that in the other feeders, plus the current | author considers that impingement processes are not likely to be 
supplied by the synchronous converters; or the current may be | applied commercially until the amount of solution circulated can be 
supplied entirely by the synchronous converters, and the direction | greatly reduced. 
of the flow of energy in the unaffected fceders reversed ; in any case 5. Revolving Mandrel at a Critical Speed.— (Centrifugal process). 
the current in the latter will be the same at both ends. The current | —This process has been developed by the author and the latest 
at both ends of the affected feeder will, therefore, reach a higher | methods of working are here described. The mandrels are sus- 
value than in the other feeders, and to clear it necessitates opening | pended vertically, and are provided with Pelton wheels, which are 
the switches at both ends. driven by the electrolyte impinging against them. In the most 

To break the circuit at the lowest possible current value it is | recent form, however, a tubular vat is used, and hollow mandrels 
necessary first to open the switch at that end of the feeder which has | suspended on ball bearings, through the middle of which run the 
the highest current value. Since the circuit will still be closed from | spindles. These are driven by a worm-gearing from below. An 
the other side, there will not be a high pressure across the terminals | 8 ft. mandrel has only to be driven at about 50 revs. per min. 
of the switch at the point of breaking. This permits making the The author claims the following advantages: The copper is re- 
final break with the resistance of the other feeders, plus the resis- | fined and manufactured into sheets or tubes in one operation, and is 
tance of the affected fecder in series therewith to the point of short- | of a hard nature, similar to that which is cold-rolled ; the process is 
circuit, in which case the current at the time of the final breaking | at least ten times faster than any existing electrolytic process; a 
of the circuit will be much lower than in the event of the operation high current can be employed without deteriorating the quality of 
being made in reverse order. Since the current in the affected feeder | the copper; there is no risk of lamination ; the plant is simple and 
will always be heavier than in the others, a relay having an inverse | free from mechanical complications; the amount of copper locked 
time-limiting device may be used to advantage. A series of tests up for a given output is small compared to other processes ; finally, 
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anodes of very impure copper can be used as compared to the anode 
copper used in other systems. Mn 

By using a mandrel in which a V groove has been indented, the 
spiral deposit that results can easily be pulled away, and then drawn 
down at once into wire, which can thus be made from crude copper 
in what is practically one operation. | 

The estimated capital expenditure and cost of working the “ centri- 
fugal’’ process are given in the Paper. 
` Mr. A. STANLEY ELMORE (communicated) said the author had not 
mentioned heating the electrolyte as a method of accelerating the rate of 
deposition. He knew of one plant working the Wilde process in which 
the cathode was rotated rapidly, and the current density was by no means 
“ comparatively low," He gave some further details regarding the Elmore 
process. The C.D. was occasionally pushed up to 30 amperes per square 
foot and has been carried up to over 200 amperes. A tensile strength 
as high as 42 tons per square inch had been attained. By the use of a 
burnisher the same high C.D. could be used with a less expenditure of 
power than in other processes, and he claimed that by a combination 
of burnishing and modera'e circulation of electrolyte better and more 
certain results could be obtained than by the author's ‘centrifugal " 
method. He asked how the author proposed to make tubes of less than 

in. diameter. 

Mr. MILBOURNE said that all that was claimed for the “ centrifugal" 
process had been borne out by the results of the trials he had made with 
& practical plant on the Continent. 

Mr. W. C. PREBBLE pointed out that in the author's process the cir- 
culation of electrolyte took place just at the place where it was most 
needed —namelvy, the surface of the cathode. 

Mr. J. V. MACKENZIE described an arrangement by which he had 
used current densities up to 45 on electrotyping work. 

Dr. C. J. STEINHART said that capital expenditure was an all-impor- 
tant item ; whether that required in the “ centrifugal” process remained 
within the permiesible limits remained to be seen. The author had suc- 
cessfully surmounted the early stage difficulties of his process. 

Mr. T. C. CLOUD criticised the author's theory regarding the growth 
of nodules. He thought that the toughness of the metal was the result 
of the particles being drawn out into long fibres as they were being depo- 
sited. 

Mr. COWPER-COLES replied to the various points raised. Tubes as 
small as 23 in. could not be deposited, but could easily be drawn down. 


The Use of Balanced Electrodes, 
by Prof. W. W. HaLbANE бек. The method of ascertaining the 
weight of metal electrolytically deposited by directly weighing the 
cathode in the electrolyte instead of removing the cathode and 
weighing it—after washing and drying—is considered. The real 
weight (M) is obtained from the apparent weight (m) by the formula: 


where A is the density of the deposited metal, and ô that of the 
electrolyte. It is shown that since A occurs both in the numerator 
and denominator of the expression that for most purposes it is not 
necessary to know the value of A with great accuracy. Inthe case 
of copper the value of A that may be used is 8:9. An ordinary 
physical balance is used, and a cylindrical cathode suspended by a 
thin wire passing through a hole in the bottom of the balance case 
is counterpoised in the electrolyte. The anode also is circular, and 
surrounds the cathode. Electrical connection is made to the cathode 
by a side wire whilst receiving a deposit, but is removed when the 
apparent increase of weight has to be ascertained. The method 
has been found very convenient in testing commercial types of 
ainmeters. An accuracy of about 1 per cent. can be generally 
obtained, and with a little care and by increasing the amount of 
deposit the accuracy can be brought under 0°5 per cent. In some 
experiments both sides of the balance may be used simultaneously 
when the electrochemical equivalents of metals in different com- 
binations may be compared and current efficiencies ascertained. A 
number of experiments have been made with a mercury cathode 
and anode, the electrolyte being solutions of mercurous nitrate, or 
mercuric chloride mixed with potassium cyanide. The mercury 
cathode is enclosed within a shallow dish suspended in the elec- 
trolyte by a platinum wire. The anode is a layer of mercury at the 
bottom of the containing vessel. In the case of mercurous nitrate 
it is shown that the current efficiency as a monad is affected by the 
presence of mercuric and basic compounds. For good results the 
mercurous nitrate solution must be carefully prepared and a strong 
solution used. 

Modifications of the method are described that may be used for 
the purpose of finding the density of electro-deposited metals, and 
for studying the relative loss and gain at anode and cathode. 

Instead of an ordinary balance a spring balance may be substi- 
tuted. The author also shows how a Nicholson’s hydrometer may 
be used both as a cathode and as a means of finding the amount of 
deposit. 

It is concluded that the method will be useful in the laboratory 
and test room as a means of rapidly arriving at results with sufficient 
accuracy for many commercial purposes. 

Dr. F. M. PERKIN said that the drawback to the use of mercury was 
that only small currents could be measured therewith. What was par- 
ticularly wanted was an instrument that would indicate continuously ; for 
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example, the cathode might be suspended in a helix, to which a pointer 
was attached, as in the Ayrton-Perry meters. 


The Electrolytic Oxidation of Hydrocarbons of the Benzene 
Series. Part IL, Ethyl Benzene, Cumene and Cymene. 


Ву H. D. Law and Dr. Е. Mottwo Perkin. The authors have 
already shown that when hydrocarbons of the benzene series are 
electrolytically oxidised, that the aldehyde is in all cases the main 
product. This, however, is only the case when an appropriate solvent 
is employed; the only one which has given satisfactory results is 
acetone. 

In continuation of the research the authors now show that 
when eythyl benzene is oxydised the chief product is the secondary 
alcohol, small quantities of the primary alcohol also being produced. 
Acetophenone, the second oxidation product, is not obtained, but ben - 
zaldehyde is produced when the oxidation is sufficiently prolonged. 

With cumene the primary alcohol and the corresponding aldehyde 
are produced. ‘The isopropyl group in cumene, however, shows 
itself relatively stable towards electrolytic oxidation. 

Cymene gives chiefly cumic alcohol and cumic aldehyde, the 
methyl group in the paraposition to the isopropyl being attached in 
preference to the latter. 

In discussing the results the authors consider that the hydroxyl 
ion or discharge 1s the oxidising agent ; in other words, the oxidation 
is mainly a primary reaction. The work is being continued. 

Dr. B. BORNS referred to the possibility of arresting the oxidation at 
intermediate stages. 


The Electrolytic Analysis of Antimony. 
By H. D. Law and Dr. Е. Молжо Perkin. Owing to the trouble 
of preparing the sodium sulphide solutions necessary for electrolys- 
ing antimony solutions by the method of Classen, the authors 
recommend the use of a solution containing ammonium tartrate, 
which they have found to give very satisfactory results. 
Mr. J. H. BELCHER said that he had used the ammonium tartrate 
solution with success. 


Notes on Heat Insulation, particularly with regard to 
| Materials used in Furnace Construction. 
By Mr. R. S. Hutron and Mr. J. R. Bearp. Despite the evident 
technical importance of the subject, very few measurements of the 
heat conductivity of firebrick and other materials used for furnace 
linings have been made. 

The authors have carried out & number of determinations chietly 
with granular materials such as magnesia, carborundum, sand and 
firebrick. By adopting an apparatus devised by C. H. Lees and 
J. D. Chorlton, they have been able to measure the conductivity of 
such powders at temperatures up to 100°C. The chief results are 
summarised in the following table: 


Conductivity. Conduetivity. 
Sand (white Calais). 000060 Magnesia (fused) ) 0-00047 
Carborundum ..... . 0:00050 Magnesia (lightcaleined) 0-00016 
Firebrick .......... 0:00028 Infusorial earth ...... 060013 
Lime ....... —À 0:00029 


In order to compare the insulating power of these materials under 
conditions more nearly approaching those met with in practice, a 
small electrically-heated tube furnace was surrounded with the 
various granular powders. Measurements of the power expended and 
the temperature attained in the individual cases, clearly show the 
comparative value of the insulating materials examined. 

From these experiments one can get some idea of the saving in 
heating costs, whether these are incurred in providing fuelor electric 
energy, which could be effected by a suitable choice of a furnace- 
jacketing material. Some of the best insulators are not suitable for 
really high temperatures on account of their shrinkage. Even under 
these conditions, however, they can often be used to advantage in 
conjunction with soine more stable but less good insulator which 
serves for an interna] lining of the furnace. 

Mr. C. R. DARLING (communicated) referred to some heat insulation 
tests carried out by Prof. S. P. Thompson and Prof. Dalby, in which, un- 
like the author's tests, a steady internal temperature was maintained, and 
the amount of heat escaping in a given time measured. The relative 
insulating values were proportional to the watts expended in keeping the 


temperature constant. 
Mr. R. S. HUTTON said that Mr. Darling's method was unsuitable 
for high-temperature tests. 


Storage Batteries and their Electrolytes, 

by R. W. Vicarey. | 

This is & Paper intended by the author to be & resume of obser- 
vations and experiments referring to the deleterious effect of nitrogen 
compounds (especially ammonia) upon the durability, efficiency and 
behaviour of storage ba derier 

The Paper deals with the action of ammonia and other nitrogen 
salts and the salts of potassium, sodium, aluminium, magnesium 
and calcium, and it discusses their uses in the various manufactur- 
ing processes. It also deals with the waters and acids used for the 
electrolytes of batteries. 

It would appear that ammonia must be considered as a dangerous 
impurity, the total absence of which, however, cannot be absolutely 
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insisted upon. The presence of ammonia in the surroundings or 
neighbourhood of the cell must be carefully guarded against, and the 
percentage actually present in the cell must be kept as low as pos- 
sible by the use of waters and acids of the purest quality. 

The author points out that above certain limits of ammonia little 
difference is observed in the behaviour of cells, but that below that 
limit much difference occurs. Thus experiments upon cells con- 
taining proportions of ammonia varying from 10 to 0˙1 per cent. 
(7,040 to 70˙4 grains per gallon), the loss in capacity was 22 to 81 
per cent. immediately after the addition of the ammonia, whilst 
cells containing less than 0:1 per cent. did not drop in capacity 
immediately, but varied intermittently from 10 to 15 per cent., 
finally settling at the end of eight months to a permanent loss of 
15 to 22 per cent. 

From the data given it appears that ammonia is very slow in its 
action before it makes any appreciable or apparent loss in the 
capacity of the cells, the average time being about twelve months, 
dating from the initial charge. 

The effects of ammonia in its various combinations appear princi- 
pally in two distinct forms: (1) it causes an excessive disintegration 
or shedding of active material at the positive (PbO,) plate; (2) it 
becomes deposited upon the negative (spongy) plate, and finally 
closes up the pores of the active material, thereby causing a decrease 
in the ampere-hour capacity or efficiency varying from 10 to 60 per 
cent. in about twelve months. 

The use of water taken from the steam boiler and termed “ dis- 
tilled” is mentioned as a dangerous practice that is common in 
central stations, &c. 

The position of the battery and its surroundings are also touched 
upon. 

Finally, it is proposed that а series of experiments be carried out 
upon some cells in an attenuated atmosphere a way from all manu- 
facturing districts. 


Prof. E. WiLsoN presented a Paper on Alternate Current Elec- 
trolysis." This was taken as read, and the discussion postponed 
until the autumn. | 


CHANGE OF PRESSURE AT MARYLEBONE. 


The Board of Trade commenced an inquiry at the Marylebone (London) 
Town Hall on July 14 and 21 with respect to the change of pressure to 240 
volts, consequent upon the acquisition of the Marylebone portion of the 
undertaking of the Metropolitan Electric Supply Co. and the erection of a 
new generating station by the Borough Council. The reason for the inquiry, 
which was conducted by Mr. F. Sims Williams, was the refusal of a certain 
number of consumers to consent to the change. Mr. H. Booth, clerk-in- 
charge of works under the Electric Lighting Acts at the Board of Trade, 
was present on their behalf. 

Mr. Balfour Browne, K.C., Mr. A. B. Caine and Mr. Bailey represented the 
Council, Mr. Warmington represented the tenants of Portland Mansions, 
Mr. Chester Jones and Mr. Moore represented a number of individual con- 
sumers, and other consumers appeared in person. 

Мг. BALFOUR BROWNE, K.C., in opening the proceedings, raid this 
was an application under the proviso of regulation 6 of the Board of Trade 
Regulations* under the Electric Lighting Acta, to dispense with the consent 
of certain consumers which had been withheld. The proviso to the regula- 
tion is as follows : — 

“ But where the consumer withholds his consent after the undertakers 
bave offered to comply with the general terms and conditions imposed by 
the London County Council, and, if not required to do so under those 
terms and conditions, also to pay the reasonable cost of or incidental to the 
change (including compensation for any loss or damage incurred in conse- 
quence of the change), the-undertakers may appeal to the Board of Trade, 
and that Board may, if they think fit, give their consent to the change on 
such terms and conditions as they impose, and the consent of the Board so 
given shall, for the purpose of this regulation, have the same effect as the 
content of the consumer. | 

„The Board of Trade may, if they think it necessary in any case, refer to 
a single arbitrator appointed by them to determine what terms and con- 
ditions it would be proper to impose under this provision in сазе the consent 
of the Board is given. 

“Апу such arbitration shall be subject to the like provisions as an arbitra- 
tion in pursuance of a special act under Part I. of the Board of Trade Arbi- 
trations, &c., Act, 1874, and eball also be subject to the provisions of the 
Arbitration Act, 1889, as if the arbitration were pursuant to a submission, 
except that the powers under the last-mentioned act with respect to the 
costs of the reference and award shall be exercised by the Board of Trade 
instead of by the arbitrator." 

After giving the facts concerning the history of electric lighting in Mary- 
lebone up to the time of the purchase of the Marylebone portion of the 
Metropolitan Electric Supply Co. for a sum, determined by arbitration, of 
£1,212,000, counsel referred to the fact that in the Council's Money Bill 
of 1904, authorising the raising of the necessary sums to complete the 
purchase, the “ Bermondsey ” clause was inserted, under which it was pro- 
vided that the annual expenditure should equal the revenue, the expendi- 
ture having to take account of the interest and sinking-fund charges. 
Consequently it was necessary to conduct the undertaking in the most 


* As amended in 1901. 


economical manner possible. Under the Board of Trade regulatione, the 
standard pressure was fixed at 250 volts, and by an alteration made in 1901 
any coneumer supplied with electrical energy before March, 1896, at a lower 
pressure could object to the change over on the terms of the proviso toregula- 
tion 6 set out above. At the present time in Marylebone the Metropolitan 
Electric Supply Co. were continuing the supply, which was upon five differ- 
ent voltages, from 50 to 200, some alternating and some continuous current. 
The Borough Council's new generating station was nearly ready, and it was 
with the object of securing a uniform syatem tbat a 240-volt continuous- 
current system bad been adopted. Over 300 towns had already adopted 
the system. In Marylebone there were 5,800 consumers, and agreements 
for the changing over had been made with 4,500 of them. The actual 
alterations bad been carried out in the case of 1,000 consumers. The total 
number occupying premises supplied in March, 1896—and these were the 
only persons entitled to object —were 1,794, and of these 749 had withheld 
their content, and about 40 had sent in objections. The objectors stated 
that they were quite satisfied with their present pressure, that great incon- 
venience would be caused them by the change, and that there would be 
greater risk of fire. He could show the Commissioner that all theee objec- 
tions were based upon misunderstandings. In all these matters the con- 
sumers were amply protected by the conditions imposed by the London 
County Council (The Electrician, Nov. 87, 1904, p. 237). 

At the conclusion of Mr. Balfour Browne's opening statement a general 
complaint was made by the objecting consumers that they had received 
only two days' notice of the date of the inquiry. Mr. Balfour Browne 
replied that the Council only received notice on the lith inst., and their 
notices to tbe consumers were dated the 12tb. It was decided to proceed 
with the case for the Borough Council as far as possible and to postpone 
any cross-examination that might be necessary. 

Mr. ARTRUR WRIGHT, electrical engineer to the Marylebone Borough 
Council, was then called, and generally confirmed the opening remarks of 
counsel During last winter, in consequence of the present medley, there 
were repeated interruptions. Interruptions upon a system similar to 
that to be employed by the Borough Council were unknown. The 
generating station of the Council already bad in it sufficient machinery 
to supply the whole of the summer requirements of the district and iu a 
few months the remaining plant eufficient for the winter load would be 
installed. Witness then dealt with the general advantage of using a 240- 
volt continuous-current system for such an area as Marylebone. Out of 
250 towns only 10 had a lower voltage than 200. To continue the present 
systems in use would involve an additional capital expenditure of £250,000, 
but he did not regard it as commercially possible. This extra capital would 
be involved in laying the additional mains for various voltages and ths 
amount of breaking up of the streets would be very great. Even supposing 
this expenditure were incurred, the interest and sinking fund upon it would 
increase the cost of electricity by an additional 4d. per unit. The present 
unsteadiness and unreliability of the supply would be entirely obviated by 
the Council's proposals. The Council was quite willing to comply with all the 
terms imposed by the London County Council and to consult the wishesof the 
consumers in every way. The consumers could employ their own con- 
tractors and the Council would pay. Further, the Council was quite willing 
to overhaul every installation free of charge, and bring it quite up to date, 
although they were not bound to doso. Many systems were now defective, 
and he could not understand the consumers objecting. The conductors 
frequently were now overloaded, but by changing over the current would 
be reduced 60 per cent. leaving a large margin of safety. Thus the 
fire risk was lessened, and not increased. The complaint that 240-volt 
lamps bad a less life than tbe 100-volt had not been made in Stepney or 
Brighton, where they were used. At Brighton they had changed over all 
their consumers without any trouble or inconvenience. 

By the COMMISSIONER: He did not tbiok that consumers fitted for 50 
volta now, if the wiring was good, would need to have their premises re-wired. 
The current would be reduced to {th and the heating by у. The pressure 
danger existed, but iv was not the most important danger. . The chief 
danger was the heating of the wires. If the fire insurance company insisted 
upon the wiring being renewed, the Council was perfectly willing to renew it. 
. In answer to questions on behalf of the opposing consumers, Mr. Wright 
agreed to make any reasonable compersation for damage done to premise», 
but he would not undertake to re-decorate, say, a drawing room because 
one little piece of the wall had been disturbed. All premises would ke 
tested at 500 volts, and any fire risk would be discovered by that test. He 
would not guarantee to continue existing fire policies if the fire insurance 
companies refused, but there had been some correspondence on that matter, 
and he did not anticipate any difficulty in this connection. 

Mr. DUNCAN WATSON, a contracting electrical engineer, gave evidence 
as to the ease with which installations could be changed over from a low 
voltage to a high voltage. He had done a large amount of such work for 
the Metropolitan Electric Supply Co. 

Mr. F. A. WILKINSON, resident electrical engineer and manager of the 
electricity undertaking of the Marylebone Council, spoke as to a correspond. 
ence with the insurance companies on the question of fire risks. As the result 
of that correspondence he believed the insurance companies would meet the 
Council, and so avoid any difficulty. It was true they could get no definite 
pledge from the companies, but the Council had a scheme for taking up a 
floating loan from Lloyds for £100,000, by which they would cover the 
insurance of any consumer until he was reinsured. 

Mr. WARMINGTON, for the tenants of Portland Mansions, stated that 
hitherto his clients were not aware tbat Mr. Wilkinson had any authority 
to act for the Council in this matter. After hearing the evidence, how- 
ever, he wished to say that he withdrew his opposition, and agreed to have 
the change made at the earliest possible moment. 


Saturday, July 22, 


At the opening of the proceedings tome considerable discussion took 
place with a view to the possibility of au agreement being come to with the 
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various petitioners in order that the change-over might be carried out to 
the satisfaction of both parties. A certain number of objectors bad agreed 
to the general principles upon which the change-over should be carried out, 
but a difficulty had arisen as to the appo:ntment of an independent expert 
to safeguard the interests of the consumers. Mr. Balfour Browne, on 
bebalf of the Borough Council, preferred the appointment of an arbitrator 
by the Board of Trade to settle what details should be carried out, whilst 
some of the petitioners preferred the arbitrator to be appointed by the 
President of the Institution of Electrical Engineers. At the same time 
the Bor. ugh Council objected to having separate experts appointed by 
each individual objector, and threw out the suggestion that one expert 
should be agreed upon to deal with all claims. | 

Mr. F. SIMS WILLIAMS pointed out that the Board of Trade regulations 
provided for the appointment of an arbitrator to deal with this matter, and 
he saw little difficulty in an arbitrator being appointed by another body. 

Mr. MOORE, cn behalf of a number of objectors, suggested that the 
arbitrator he had in mind would bave wider powers than the one to be 
appointed by the Board of Trade under this regulation. 

ventually nothing definitely was arrived at on this point. 

Mr. EDWARD WHITE, an objector appearing on his own behalf, asked 
the Commissioner whether the new regulations issued in July by the Bcard 
of Trade did not supersede those previously issued, in which case he sub- 
mitted that consumers after 1896 lad as much right to object now as those 
supplied before. 

г. F. SIMS WILLIAMS referred Mr. White to the proviso of clause 5 
of the new regulatione, which provided tbat any regulation then in force 
requiring consent of any consumer should continue in full force and effect 
not withstanding the new regulations. | pw . 

Mr. WHITE then placed before the Commissioner bis objections in 
respect to premises of his which were supplied before 1896. He pointed 
out that one great difficulty was the insurance difficulty. Many tenants 
were bound under covenant to insure in a particular office, and if that 
particular office refused to accept that increased risk, which they might 
say had arisen in consequence of the change, he would like to know his 
position. Again, the Borough Council were asking that the installations 
£o changed over should be maintained for three montks from the date of 
the order. He had a number of flats which were now shut up owing to 
their occupants being away in the country and he wished to know if, when 
the Borough Council made the change-over some months hence, the 
guarantee of three months would commence from the date of the change 
or from the date of tbe order ? 

Mr. BALFOUR BROWNE agreed that the guarantee should date from 
the date of the change-over. 

Mr. WHITE, referring again to the insurance difficulties, sa'd that it had 
been suggested that they cculd get the consent of their landlords to change 
their office, but be had already tried to do this in another connection and 
had failed. Still another objection was that his installation was guaranteed 
by a contractor with regard to maintenance. If the Borough Council inter- 
fered with the installation he foresaw that the guarantee would be worthless. 

Mr. BALFOUR BROWNE said that if Mr. White employed his own con- 
tractor to do the change-over, the guarantee would surely remain in force. 

Mr. WHITE next claimed the right to appoint his own expert, at the 
expense of the Borough Council, to look after the change-over. 

Mr. BALFOUR BROWNE objected to this. 

Mr. H. J. PATTERSON, another objector appearing on his own behalf, 
and on behalf of the medical profession in Marylebone generally, referred 
to the suggestion that an insurance had been effected at Lloyds to cover 
the increased risk. He had been to Lloyds and found out that all that had 
been done was for the Borough Council to icsure agaiust the contractor 
being unable to pay his guarantee to the Borough Council in respect of the 
increased riek. This meant that if there was a fire they could only claim 
from the contractor if they proved that the fire was from a defect in 
the electrical arrangements. He maintained that this was no protection 
whatever. 

Mr. F. SIMS WILLIAMS asked to see the Lloyds policy. 

Mr. F. A. WILKINSON, borough elec'rical engineer, said tbat he had 
merely said that arrangements were being made. He had not said that a 
policy bad been effected. No policy existed, negotiations only having taken 
place with the brokers. 

Some considerable discussion and dieagreement took place with regard 
to the action of the Borough Council in this matter, but 

Mr. F. SIMS WILLIAMS stated that he understood the facts. 

Mr. ARTHUR WRIGHT, consulting electrical ergineer, was then re- 
called and further cross-examined. He maintained that the medical pro- 
fession could quite easily uee the 240 volts for surgical and therapeutic 
purposee, and that it would only mean the re-wiading (which the Borough 
Council would do) of the little motor-generatora which they now used for 
vransforming the 100 volta to 5 or 10 volts at which it was generally used. 
He did not think that such transformation would increase the cozt to the 
consumer. If it could be proved that the cost was increased for the same 
consumption, he thought it would be fair to ask for some rebate, but the 
onus would be upon the consumer to show that an increase had taken 
place. Many medical gentlemen in Brighton were supplied with the 
higher voltage. Asked as to whether he would comply with the wiring 
rules of the Institution of Electrical Engineers in making the change- 
over, Mr. Wright replied that he had not them in his mind, and could 
not give an answer off-hand. He maintained that the 500-volt test 
which it was proposed to make would be an adequate one. In order 

to satisfy some of the objections that high-pressure attracted dust 
around the fittings causing decorations to be spoiled in a wonderfully 
ehort time,” Mr. Wright agreed to alter all switches so that they were in 
connection with the outer main. No echedule of prices had been decided 
upon yet, and in reply to a suggestion that it might be 1s. per unit, it was 
5 out that the maximum price under the provisional order was 8d. 
reesure had nothing to do with the deterioration of the wires. Не would 


leave it to the Arbitrator to decide whether the Council should bear the 
whole cost of re-wiring premises for the higher voltage that were 
already unsafe for the lower pressure. The Borough Council received 
all the low.preesure mains in Marylebone and the future profits for 
28 years of 6,000 consumers for the £1,250,000 paid for the under. 
taking. He considered the goodwill a very valuable property. He had 
not heard of an extensive investigation in Paris a few months ago 
upon the efficiency of lamps resulting in proving that the 240-volt lamp 
was from 20 to 40 per cent. less efficient than the 100-volt lamp. He did 
not accept that result. The Borough Council could not follow Stepney in 
taking a supply from the Administrative County of London Power Co, 
because there was an agreement that any bulk supply should be taken from 
the Metropolitan Co. 

Mr. E. SLATER, a consulting engineer, was then called for some of the 
petitioners against the change. He bad agreed with the Council that the 
wiring should be made as safe as at present from the fire risk, that all 
single-pole switches and fuses should be connected to the outer main, and 
that reasonable fees were to be paid to an expert. to look after the interests 
of his cliente. The one matter in dispute was with regard to the medical 
apparatus. He maintained that surgical and medical apparatus would not 
be as economical at the higher as at the lower pre:sure, because a large 
amount of energy would have to be wasted in useless resistances. With 
regard to the question of insurance, he wes of the opinion that the risk 
was greatly increased, and the fire insurance companies were asking for 
things to be done which the Council did not seem disposed to do. He was 
not at all eatisfied tbat the 500-volt test was sufficient, because it did not 
take into account the safety of the wiring from tbe fire risk. It was 
merely done in the interest of the Borough Council and not for the con- 
sumer. He considered that more importance should be paid to inspection 
of the wiriog. The Marylebone Borough Council recently tested a house 
and got а very good test—about 24 megohms—but the insurance company, 
not being satisfied, made a thorough inspection and discovered that the 
installation was in a very bad eondition. The Borough Council then gave 
orders to have the house re-wired. 

Mr. A. C. COCKBURN, electrical engineer to the Nor wich Union Fire 
Assurance Co., gave evidence specially on the fire insurance question. 
Although the fire insurance companies had agreed on general principlea, 
each and every office had determined to insist upon having their own 
inspections, and would expect the installations to be brought up to their 
requirementa. 

Speeches were then delivered on behalf of the objectors, in the course 
of which it was urged that any increase of the fire insurance premium 
should be borne by the Council, that the consumers should be safeguarded 
against any increase in their bille, tbat the guarantee of three months 
should commence from the date of the change-over, and that reasonable 
fees should be paid for an expert to advise the particular objector. 

Mr. BALFOUR BROWNE briefly replied, and the proceedings ter- 
minated. 

The Commissioner will report to the Board of Trade, and the result 
will be published in due course. 


EXHIBITION WIRING. 


The following rules have been issued for wiring stands at the 
Electrical Exhibition which is to be held at Olympia this year :— 


1. Electricity for exhibitors’ stalls will be supplied by the Exhibition to 
each stand, including meter, main fuses and main switches. "The current 
will be single-phase alternating, 50 periods, at 220 volts, and continuous 
current at 220 volts. Exhibitors will be required at their own cost to wire 
their stands in accordance with the regulations of the London County 
Council for temporary work, and as closely as practicable with the general 
rules for wiring issued by the Institution of Electrical Engineers and the 
Phoenix Fire Office. The Exhibition reserves the right through their con- 
sulting engineers, Messrs. S. G. C. Russell and Albion T. Snell, MM. I. R. E., 
to refuse to connect any stand which does not comply with the require- 
ments of the above-mentioned authorities. А . "wo 

The following short summary of these requirements will assist exhibitors 
to wire their stands in a suitable manner :— ) 

2. Conductors.—No bare conductors allowed. All conductors shall be of 
tinned copper, and shall be so proportioned to the work that the current 
density shall not exceed a ratio of 800 amperes to the squareinch. All 
conductors, except flexible cords, shall be insulated with pure and vul- 
canised rubber, taped, braided and componnded, and have an insulation 
resistance of not less than 1,000 megohms per mile. Flexible cord shall be 
insulated with pure or vulcanised rubber, and covered with stout silk, 
cotton or other approved е Its use must be restricted to pendants 
and portable appliances approved by the consulting engineers. ires and 
cables shall be adequately and firmly fixed, and in all cases where wires 
are within reach of the public they must be enclosed in wood casing or 
other approved covering. All joints must be covered with pure rubber and 

roof tape. On circuits to carry more than 6 amperes clamped joints must 

e used. 

8. Protection of Conductors.—Unencased conductors must be out of reach 
of the public, securely supported on insulators, and 1 8 to lampholders 
must be made by insulated conductors other thau flexible with properly- 
taped joints. Unencased conductors must not be in contact with bunting, 

uze, cloth or other covering material. Fairyland” strips are allowed, 

ut must be securely mounted on & uralite or similar board or insulators 
out of reach of the public. No E.L.B." flexible strip or boards will be 
allowed unless in iron cases with glass fronts. Wiring at the back of wood 
sign boards must be encased. Wood cases with batten holders will be 
allowed. Exhibitors pro onig any system of lighting not included in the 
above will please send full particulars to the organising managers forthwith 
for consideration, as otherwise it may not be possible to connect their stands. 

4. Celluloid. No imitation candles, shades or other details made in cel- 
luloid will be allowed on fittings connected to the supply. . 

5. Metal Tubing. —1t metal tubing be used, both lead and return wires 
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must be in the same tube, and the tubes must be earthed unless exemp- 
tion be granted by the consulting engineers. 

6. Distribution Boards.—The supp T to each stand must be sub-divided 
into circuits by double-pole fuse boards, consisting of double slates or por- 
celain bases with efficient bus bars and bridge ty pe or other approved fuses 
encasedfin hardwood boxes lined with jin. sheet asbestos, or metal boxes 
with backs of sheet iron asbestos lined, unless special exemption be granted 
by the consulting engineers. Incandescent lamp circuits not to exceed 
5 amperes, and other circuits 15 amperes. Circuits requiring more current 
than these limits to be referred to the consulting engineers, who will con- 
sider the arrangements. 

7. Local Switches —All switches must be of quick action, ample dimen- 
sions and break, and without intermediate position between on and 
"off." They must be placed out of reach of the public, and must not be 
placed beneath counters or in show cases, but preferably mounted and 
protected as distribution boards. 

8. Show Cascs.— These must be lighted from the outside unless special 
exemption be granted by the consulting engineers. 

9. Arc L«nps.—No naked arcs will be allowed. Aro lamps must be 
enclosed with one or more globes, and ash trays, if provided, must be effi- 
cient. The outer globe must be protected with wire netting if dcemed 
neoessary by the consulting engineers. The lamps must be suspended on 
insulators by steel wire or hooks, nut by the conductors. The connectin 
cables must be suitably protected from contaot with inflammable inaterial. 
External resistances must be in fire-proof cases, and must be mounted at 
least 12in. horizontally and 18 in. vertically from woodwork or other 
inflammable material. Each series of aro Jamps must becontrolled through 
double-pole fuses and linked switches. 

10. Electric Motors.--Motors exceeding 1 н.р. must be of the enclosed 
or “enclosed ventilated " type, and must be mounted on sheet-iron tra 
to catoh oil. Ventilating openings in motors must be covered with metallio 
gauze. Such motors must be controlled through double-pole fuses, linked 
switches and fire-proof starting resistance with no-current automatic release. 
Regulating switches must have the resistance enclosed in fire-proof oases. 

ll. Transformers.—Live transformers will not be allowed unless special 
permission be granted by the consulting engineers. 

12. Stands.—If stands are covered on the top, the roofing must be of 
solid construction. 

Note.—It is of the highest importance that no fire or alarm from any 
cause whatever should prejudice the public against the applications of elec- 
tricity. The Committee rely on the intelligent co-operation of all exhibi- 
tors in the observance of these elementary regulations which are drafted 
in the best interest of the industry. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


A New Radiation.—B. Walter has found that the u-rays emitted 
by polonium have the property of imparting an ultra-violet 
radiation to nitrogen. ‘This may be shown by covering a pho- 
tographic plate with a sheet of lead having several perforations 
closed by various substances, such as aluminium or ‘platinum 
foil and glass. Under the latter a strong impression is found 
after exposure to polonium rays, while the aluminium trans- 
mits nothing and the platinum very little. When a thin wire 
is laid across the holes as well the platinum transmits a sharp 
but faint shadow, attributable to the original a-rays. The glass 
transmits a fuzzy shadow of the wire, showing that the trans- 
mitted radiation does not arise from the polonium. Ву inter- 
posing various screens the author succeeded in showing that 
the new radiation consists entirely of ultra-violet light, and 
has a maximum at a wave-length of about 300дд. In a vacuum 
the effect disappears, and also on substituting water or hydrogen 
for the air. Nitrogen shows it very strongly. The radiation 
may be completely intercepted by an ammoniacal solution of 
umbelliferon, which is known to intercept all the ultra-violet 
rays near the visible spectrum. It makes no difference if the 
air or nitrogen is dried, or whether it is passed through in a 
quick or slow current. 

[B. WaLrEn, Annalen der Physik, No. 7, 1905.] 


Specific Inductive Capacities of Melals.— Theory and fact are 
at variance in the calculation of the resistance of wires for 
direct and for alternating currents of high frequency. A. Broca 
shows that the discrepancy can be removed by taking into 
account the specific inductive capacity of the metal. On doing 
this he obtains an approximate value for the specific inductive 
capacity by a new method. Putting it as proportional to the 
square of the refractive index, he shows that for frequencies 
between 500,000 and 1,200,000 per second the specific induc- 
tive capacity is of the order of 10". Beyond a frequency of 
8,000,000 the specific inductive capacity increases nearly in 
proportion to the period. Nothing can as yet be said concern- 
ing lower frequencies, as no data are available. 

[A. Broca, Comptes Rendus, June 26, 1905.] 


Cancer and Radium Rays.—J. Rehns and P. Salmon describe 
two cases of successful treatment of mild cancerous growths, 


one being an epithelioma of the lower lip, another a nasal 
growth. ‘Treatment was by application of a radium prepara- 
tion for 15 to 60 minutes daily for two or three months. 
preparation was contained in a box manipulated by the patients 


The 


themselves. The authors point out the convenience of radium 
preparations as against Röntgen tubes, and express the hope 
that they will become more generally available. 

[Reuns and Sarmon, Comptes Rendus, June 26, 1905.] 


Wireless Tele-mechanical Action. —E. Branly describes an appa- 
ratus by means of which several different mechanical actions 
can be produced at will at a distant station without the assis- 
tance of anyone stationed there. Thus the impact of electro- 
magnetic waves may be made to start a motor, light a lamp or 
produce an explosion. The choice or succession of these various 
actions is regulated by a rotating commutator at the distant 
station. It has as many discs as there are actions to control. For 
those actions, each disc would be provided with a sector of 
larger radius covering 90 deg. While this sector is in contact 
with a brush, the apparatus reacts upon a spark from the 
transmitting station and produces the action desired. The 
operator at the transmitting station is informed of the position 
of the dises by a constant succession of signals from the 
receiving station, actuated by the rotating commutator. By 
introducing a reversing gear, the actions may be started or 
stopped at will The commutator itself may be started or 
stopped by electromagnetic waves. The author describes a 
method by which the operator at the transmitting station can 
assure himself that the apparatus at the receiving station is 
working satisfactorily. He has also devised an apparatus for 
protecting the receiving station from adventitious waves. 

LE. BRANL r, Comptes Rendus, March 20 and June 26, 1905.] 


Active Products from Uranium.—H. Becquerel has followed 
up the radio-activity derived from the solution of uranium aud 
radium salts. When uranium chloride is dissolved in water 
with a little barium chloride, and the barium is precipitated 
by means of sulphuric acid, the sulphate is more active than 
the original uranium salt, but its activity is halved in about 
23 days. The activity of the uranium is diminished at first 
by the precipitation, but it subsequently recovers itself owing 
to the further evolution of its emanation. Radium salts show 
similar effects, and if both uranium and radium salts are used 
together, their cffects are simply added, without interfering 
with each other, Heat seems to have no eflect on either of 
them, and since the emanation products are deposited on most 
kinds of finely-divided matter, the author was led to boil lamp- 
black in a solution of uranium chloride and then to calcine it 
in a platinum crucible. The carbon was thus burnt away, and 
left a number of black grains of high radio-active power which had 
all the properties of uranium oxide, but could not be weighed. 
Its radio activity was several thousand times that of the black 


oxide of uranium. On dissolving the grains with hydrochloric 


acid they left a less active residue, whereas the dissolved por- 
tion was quite inactive, and remained so. 
[H. BroqvEREL, Comptes Rendus, July 10, 1905.) 


The Singing Arc. -A. Blondel describes the conditions under 
which an arc between the same carbons may be made either 
into a hissing arc, a singing arc, or a silent arc, without alter- 
ing the voltage from its ordinary value of 120. A hissing or 
sereaming arc is obtained when the arc is short for the voltage 
employed, say, 1 mm., and especially when an inductance is 
inserted in the circuit. On removing the inductance and 
lengthening the arc to 3mm, or 4 mm., it emits a musical 
note. The screaming arc is intermittent, and is due to the 
proximity of the current to the point of instability. The 
tension-and-current curve descends at first, and then slowly 
rises. Thus there is a tendency for the tension to increase and 
extinguish the arc until it is re-lighted on the cooling of the 
carbons. Longer arcs have a greater current intensity, a smaller 
tension and a much smaller variation of tension. They never 
approach the critical tension, and are, therefore, not extin- 
guished. When the current is so strong that the rising branch 
of the curve is reached there is no tendency towards oscillation, 
and the arc becomes silent. The current then increases with 
the tension, as in ordinary conductors. | 
[A. BLonpEL, Comptes Rendus, June 26, 1906.] 
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= 
THE WIRELESS TELEGRAPH INDUSTRY. 


The return published on another page of this issue is, on the 
face of it, merely a statement as to the number of paid “ wire- 
less” messages to and from ships at sca, and a list of the appli- 

cations for Wireless Telegraph Licences under the last year's 
Wireless Telegraphy Act. When the matter is considered, how- 
ever, it is evident that the Paper constitutes almost a complete 


record of the present position of the wireless telegraph industry 
in this country. The first part of the return practically covers 
all the remunerative wireless telegraph traffic of the country, 
for under the new arrangement with the Post Office there will 
probably be but few messages for ships delivered directly to the 
Marconi Company's shore stations ; and the list in the second 


part gives an indication of the activity which is prevailing in 
the erection of private installations and in other directions. 

Dealing with the first part of the Paper, it is apparent that 
the public have not availed themselves to any great extent 
of the privilege of telegraphing to ships at sea, although 
the passengers on these ships have sent many communica- 
tions to their friends on shore. Doubtless the large excess 
of the latter class of messages is due partly to the fact 
that the transmission of these messages is one of the few 
recreations on board, and partly to the desire on the part 
of the travellers to announce their impending safe arrival 
when they are within “speaking distance” of the shore. 
Only 111 outgoing messages were handed in, and of these no 
less than 21 failed to reach their destination—a very large 
percentage, indicating that the reliability of the service still 
leaves much to be desired. The number of in coming mes- 
sages was 1,655. The returns apply to a period of three 
months, so that, roughly, one outgoing message was sent per 
diem, as against eighteen incoming messages. The revenue from 
these messages was only £55 and £65 respectively for the 
three months, the former figure being inclusive of the fees due 
to the Marconi Company (£47) for the wireless part of the 
transmission, but the latter exclusive of the Marconi Company's 
charges. Assuming the same proportion between the charges 
made by the Marconi Co. and the Post Office in the two cases, the 
total revenue to the Marconi Company from wireless telegramsto 
and from ships may be estimated at £444 for the three months, 
or at the rate of less than £1,800 a year—a small amount 
in view of the heavy establishment charges— while the corre- 
sponding increase of revenue to the Post Office telegraphs is 
at the rate of £291 per annum. We have surely reached 
the time when we can cease to regard wireless telegraphy 
merely as a scientific achievement and look to its commercial 
value, and it is evident from these figures that if this branch 
of the business is to be remunerative it will have to be extended 
considerably. 
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Turning now to the second pait of the return, it is seen that 
by far the greater part of the applications for licences are for 
experimental work, 10 only out of the 73 being for commercial 
work or private business purposes. The terms of the three 
classes of model licences will be found in The Electrician, 
Vol. LIV., p. 868. The Marconi Company is threatened with 
competition both in regard to its systems working between 
ships and shore and its projected ғегуісе between England and 
America. The Lodge-Muirhead Wireless & General Telegraphy 
Syndicate, the Eastern Telegraph Co. and the De Forest Wire- 
less Telegraph Co. have all applied for licences for the former 
purpose. The Lodge-Muirhead Syndicate desircd to establish 
stations at Dover, in tle Isle of Wight, and at The Lizard and the 
Fastnet, the Eastern Company at Porthcurno in Cornwall, and 
the De Forest Company “at numerous points on the coast of 
Great Britain and Ireland." But apparently the Government 
fears that these stations might interfere with existing commu- 
nications : it must be remembered that it is not only the sta- 
tions worked by the Marconi Company and Lloyd's that are 
to be taken account of in this connection, but also those of 
the Admiralty and the Elder Brethren of Trinity House. Alter- 
native sites have been offered to the Lodge-Muithead Syndicate 
for their proposed stations, and they have been granted a licence 
for experimental work over a range of about 100 miles at 
Elmer's End, Downe and Hythe, in Kent, Aldershot and beyond, 
and Caterham. The Eastern Telegraph Co. is granted per 
mission to continue its communications with its own cable- 
repairing steamers from Porthcurno, but a general licence for 
communicating with all ships is refuscd. The De Forest 
Company’s application has been refused for the majority of the 
localities asked for, but alternative sites have been offered. It 
is evident that the Post Office authorities do not believe that 
tuning is absolutely efficacious in preventing interference 
between stations. Similar care has been exercised with re- 
gard to licences for cross-Atlantic work. The Anglo-American 
Telegraph Co. desires to make experiments for this purpose ut 
Valentia (Ireland), and its spplication for a licence is still 
under consideration. More progress has been made in the case 
of applications from thetwo Americancompanies—the De Forest 
Company and the National Electrical Signalling Co. (Fessenden 
system). The latter company has been granted a site at 
Machrihanish Bay (about 10 niiles north of the Mull of Kintyre 
on the west ccast of Scotland), and the De Forest Company 
has been offered the choice of the Hebrides and the west coast 
of Scotland (presumably at some distance from the Fessenden 
station). Both of these licences are considered to be for 
* experimental " puposes in tho first instance at any rate. The 
De Forest Company also desire to establish “ inland communi- 
cation for Press purposes," but have not yet furnished the 
additional information asked for with regard to this application. 
Another application, to which attention may be drawn, is that 
of the “General International Wireless Telegraph & Telc- 
phone Co.," whose request has been unconditionally refused on 
the ground that the installations “are designed for the purpose 
of establishing exchanges which would be in contravention of the 
Postmaster-General's ordinary telegraphic monopoly." Why the 
intervention of an exchange is necessary on a wireless system is 
not indicated. Perhaps it is a feature of the Orling-Armstrong ” 
method; the information available with regard to this system 
has so far been somewhat indefinite. In addition to the Eastern 
Telegraph Co.'s licence, already 1eferred to, only three * private 
business " licences have been granted, one of these being to the 
London, Brighton & South Coast Railway for communicaticn 
from Newhaven to the company's ste mers and to Dieppe A 
similar application from the Midland Railway in connection 
with its steamers to and from Heysham Harbour is under con- 
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sideration, and this company is also making experiments on 
communicating with moving trains near Derby. 

This closes the list, which once more emphasises the experi- 
mental character of the wireless-telegraph industry. A certain 
amount of work is being done in the Colonies and in foreign 
countries, but evidently the most important application of 
wireless telegraphy continues to be for naval and military 
purposes and for signalling to and from ship3 at sea. Another 
special case in which wireless telegraphy may prove of great 
service is that of keeping in touch with exploring expeditions. 
For instance, the “ Roosevelt,” of the Peary Arctic Expedition, 
has been fitted with a wireless-telegraph installation, which, it 
is expected, will keep her in constant communication with 
Labrador, with the assistance, if necessary, of relay stations in 
Greenland. 


REVIEWS. 


(Copies of the unde: mentioned works can be had from The Blectrician Office, port 
fiee, on receipt cf published price. Add 5 per cent. forabroad or for foreign bock.) 


—— 
Elements of the Mathematical Theory of Blectricity ənd 
Magnetism. By Prof. J. J. Tnomson, D. Sc., F.R.S., &c. 3rd 
edition. (Cambridge: The University Press.) | 


A book for which a third edition is demanded within a few 
years of the appearance of the first stands in little need of com- 
mendation, and the fact that the author is a leading exponent 
as well as a leading creator of physical 1909 lege in this 
country explains the success of the volume. This book is 
neither a text book of experimental physics nor a treatise on 
applied mathematics, but steers the difficult course between 
the two. While essentially a treatise on mathematical theory, 
the physical application of the theory is never permitted to 
drop into the background. 

A main cause of the popularity of the book is probably that 
the mathematical treatment avoids the wearisome length of 
exhaustive analysis, sometimes by the assumption of an equa- 
tion, at other times by the selection of a special case for full 
treatment and a plain statement of the result of the general 
case. By this means the reader is able to follow the train of 
reasoning and to grasp the method of attack without the 
labour which a rigid examination would entail, and without 
the loss of grasp of the physical aspect which a long analysis 
tends to bring about. Numerical illustrations are freely given, 


‘which not only add to the interest of the subject, but are also 


of great assistance in the formation of quantitative physical 
conceptions. 

The bulk of the book is but little changed. Some of the 
proofs have been simplified or amplified, and a new chapter on 
the behaviour and properties of moving charges has been 
added. Most readers will wish there was more of it, for while 
the electron and the charged particle are becoming household 
words, the principles according to which their properties are 
worked out can only be obtained in advanced treatises. Prof. 
Thomson’s power of simplifying complex analysis would be 
invaluable in this field. 

It is a feature of the book that almost every proof starts 
from an elementary law. Gauss's theorem serves to prove 
almost the whole of electrostatics, and electromagnetic theory 
is built upon the wanderings of the unit pole. Not only are 
the proofs exceedingly neat, but each is intelligible by itself, 
so that there is a minimum of strain on the mind of the reader 
and a marked absence of back reference to earlier equations 
and theorems. | 

There are, however, isolated parts which fall below the level 
of the rest of the book, or are outof place in the general 
scheme of its conception. The treatment of electrolysis is 
limited to the chronicling of a few elementary facts, and the 
pages devoted to primary batteries are little better, and indeed 
are not quite free from blemish. This part might well bave been 
omitted altogether, if space did not permit of the development 
of modern ideas. Some of the applications to practical prob- 
lema on the magnetic circuit are not very happy, in that, for 
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the sake of simple expressions, the iron and the lines of force 
are not always allowed to behave in their usual manner. But 
these parts are quite extraneous and do not affect the general 
development of the theory. 

It may confidently be said, in conclusion, that there is no 
class of student, using the term in its widest sense, who will 
not appreciate the contents. The mathematician will rejoice 
in the directness and luminosity of the proofs, while the less- 
equipped reader will find it a veritable royal road to theory. 


Die Dampfturbinen. By Dr. A. Ѕтороіл. Third Edition. (Berlin: 
Julius Springer.) 1905. 20m. 

It is less than two years since this standard work on steam 
turbines made its first appearance, and we have to record 
already the third edition. It contains a large amount of new 
matter, as compared with the second edition, additional in- 
vestigations, novel and original experiments, new designs, and 
so on, being freely embodied in all parts of the book. De- 
signers will benefit especially by studying the numerous draw- 
ings (often dimensioned) of complete turbines and their details; 
theorists will revel chiefly in the extended mathematical investi- 
gations of turbine problems and users also will gather useful 
knowledge in picking their way through the volume. One of 
the most valuable additional chapters is an account of an 
original research into the flow of steam through annular orifices 
of various dimensions and into the leakage through steam 
packings of the Parsons type. 


STEAM-JACKETIRG.* 
BY A. L, MELLANBY, M.SC. 


At the present time there is much diversity of opinion as to 
whether steam. jacketing the cylinders of reciprocating steam engines 
has any eonsiderableinfluence upon their economy. The author there- 
fore determined to take advantage of the opportunity which he had 
of carrying out tests upon the experimental engine at the Man- 
chester School of Technology, to see whether some definite know- 
ledge upon this important point could not be obtained. It was 


determined to run a series of trials at the same boiler pressure | 


(1501b. per square inch), revolutions (60 revs. per min.), and 
vacuum (5in. mercury), with different points of cut-off in the high- 
pressure cylinder. At each point of cut-off to run five trials: (1st) 
with both cylinders unjacketed, (2nd) with the ends of the high- 
pressure cylinder jacketed, (3rd) with the ends and barrel of the 


high-pressure cylinder jacketed, (4th) with the ends and barrel of 


the high-pressure, and the ends of the low-pressure cylinder jacketed, 
(5th) with the ends and barrels of both high and low-pressure cylin- 
ders jacketed. 

Description of the Engines.—The engines are of the horizontal 
compound side-by-side type, with high-pressure cylinder 113 in. 
diameter, low-pressure cylinder 20in. diameter, and stroke 86 in. 
The high-pressure cylinder is provided with Corliss valves and 
gear, and the low-pressure with slide valves and Meyer expansion 
plates. The ends and sides of the cylinders are steam-jacketed. 
The jacket steam for both cylinders comes direct from the main 
steam pipe without any intervening reducing valves, and there are 
separate supply pipes each with a shut-off valve leading to each end 
and each barrel jacket. During the trials the condensed jacket- 
steam passed into separate calibrated vessels, where it was measured 
and then discharged to waste. 

If the effect of steam-jacketing is to reduce initial cylinder con- 
densation, it would appear that the best results ought to be obtained 
when the engine is running slowly. It was therefore decided to 
run the engine at about half its normal speed—.e., 60 revs. рег 
min.—a fact which ought to be remembered when comparing the 
results here given with those from engines of a similar type. Had 
the engine been working at its maximum speed, the consumption in 
terms of the indicated-horse-power would have been much less. Four 


sets of trials were made, each set having a different point of cut-off 


in the high-pressure cylinder as follows: 1st set with 8'1 total ex- 
pansions, 2nd with 12:8, 8rd with 18, and 4th with 25. 

In each set there were five trials (as explained above). The point 
of cut-off in the low-pressure cylinder remained fixed for the whole 
of the trials. 


Results from the Trials. The most important results have been 
plotted in Figs. 1 to 5. In these figures it will be seen that the 
base line taken is the total nnmber of expansions, that is, it is the 


ud From a Paper, entitled An Investigation to determine the Effects of 
Steam-jacketing upon the Efficiency of a Horizontal Compound Steam 
е read at the Lidge meeting of the Institution of Mechanical 
ngineers. 


pressure io the high-pressure cylinder. 


useful to engine builders if the terms used 
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passes through the high-pressure cylinder. 


stroke 
piston travel to cut-off thg 
high-pressure cylinder and R is the ratio of the volume of the low- 
No correction has been 
made for clearances. as it was felt that the results would be more 
were those generally 
The line marked air- 


value of rR where r is the fraction 


employed in everyday commercial work. 


pump discharge gives the quantity of steam in pounds per hour that 


Number of Expansions. 
Fic. 1.—No JACKETS. 


As the low-pressure 
steam-chest was drained the whole of the air-pump discharge did 
not enter the low-pressure cylinder. The total steam per hour line 
shows the air-pump discharge, together with the steam used in the 


jackets. 


It will be noticed that in each case there is a considerable range 
of expansions within which the efficiency of the engines in terms of 
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Fia. 2. —JackeT8 ох HIGH-PRESSURE CYLINDER ENDS. 


the indicated horse-power varies very little. The effect of the 
jackets was therefore, on the whole, to somewhat lessen the con- 
sumption of the engine. The best results were obtained when the 
whole of the high-pressure and the ends of the low-pressure cylinder 
were jacketed. The extra steam used for the barrel of the low- 
pressure cylinder does not seem to have been sufficiently compen- 
sated for by decreased cylinder-feed or increased horse-power. One 


practical result worth emphasising is that the mean effective pressure 
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. Effect upon the Steam Consumption.—The application of the 
jackets seems as a general rule to reduce the amount of steam passing 
through the cylinder of the engine. It has been suggested in dis- 
cussions on engine trials that the increase in the area of the low- 


of a compound engine may be made much higher than it usually is 
in practice without any loss of efficiency. It thus seems that engine 
builders may construct smaller engines, to develop a certain power, 
than they usually do, without decreasing their economy. If one 
simply looks at the decrease or increase of the consumption of steam | pressure cards was due to leakage of the high-pressure jacket steam 
per indicated horse-power per hour very little will be learnt. If, | into the cylinders. Inspection shows, however, that this was not 
however, one observes how the indicated horse-power is increased | the case in these trials, as the air-pump discharge is generally re- 
or decreased by the action of the jackets, and how the steam passing | duced when the low-pressure jackets are applied. With only the 
through the cylinders per hour is affected although the point of cut- | high-pressure jackets on, the total steam per hour—namely, air- 
off is fixed, some idea of the nature of the influence of the jackets | pump discharge and jacket steam is less than when the engine is 
will be obtained. unjacketed. When the low-pressure jackets are applied, although 
the air-pump discharge is lessened, the total steam used is increased. 
It will be noticed that the indicated weight at release is in all 
cases greater than that at cut-off. That is, the missing quantity is 
less or there is more steam shown to be present in the cylinder by 
the indicator at release than at cut-off. Referring to Figs. 1 to 5 it 
will be seen that the difference between the two curves of indicated 
weight and the air. pump discharge curves gives the missing quan- 
tity in pounds per hour at release or cut-off. The two curves show- 
ing these quantities have also been drawn. It is apparent that 
jacketing the high-pressure cylinder decreases the missing quantity 
both at cut-off and at release, but it appears to make more difference 
in the former than in the latter case. This accords with the fact 
that the pressure shown by the indicator at release in the high. 
pressure cylinder is smaller in the jacketed than in the unjacketed 
trials. The indicuted weight of steam at release appears, therefore, 
to be greater in the latter than the former trials. 
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Ето. 3.—JaAckETS ON HIGH-PRESSURE CYLINDER ENDS AND BARREL. | E 
Effect upon the Indicated Horse-power.—The application of the $ 
jackets to the high-pressure cylinder has the general effect of de- Е 
creasing the mean effective pressure of the engine, that is, of de- $ 
creasing the indicated horse-power. In all cases when jackets are L а * 
used in the s Sea эн cylinder, the pressure at high-pressure 8 14% by 
release, the back pressure of the high-pressure and the admission | 3*5, ' = 


pressure of the low-pressure cylinder are diminished. Looking at 


the indicator cards alone, it appears as if less steam were present ір | .. 
the engine when the high-pressure cylinder is jacketed than when | = 
it is unjacketed. mous 
> 
| lba. 3 900 
t 
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Number of Expansions. 
‘Fig, 5. —JackiTS on HIGH-PRESSURE CYLINDER NDS AND BARREL, AND ON 
Low-PRESSUFE CYLINDER ENps AND BARREL. 


` Steam per 
x I. H. P. per hour. 


From an inspection of the curves of consumption it would appear 
that if one wished to improve the economy of an engine one ought 
to aim at reducing the missing quantity." The necessity for a 
true explanation of this source of loss has lor been obvious. The 
most commonly-accepted explanation is that the cylinder walls are 
‘cooled by the outgoing exhaust steam, that the incoming steam on 
‘meeting these cold walls is immediately condensed, and fresh steam 
then passes in to supply the place of that condensed. A careful 
‘inspection of most text-books reveuls the fact that it is the general 
opinion that the temperature of the cylinder walls follows that of the 
‘steam, and that at the end of the release the walls are cooled down 
‘to the exhaust temperature. However, Prof. Cotterill has pointed 
out that if this were true the missing quantity would be much 
greater than it usually is. He, therefore, inferred that the tem- 
perature range of the metal was less than that of the steam, and 
suggested that although the maximum temperature of the metal and 
‘steam would be probably the same, yet the minimum temperature 
lof the metal was higher than that of the steam. 
Summar of Results.—The following is a summary of what 
| appear to be the most important results obtained from this series of 
‘trials, | 
1. Best Mean Pressure.—That compound engines with a boiler 
pressure of 150 Ib. may be worked with a mean pressure referred to 
‘the low-pressure cylinder of about 401b. per square inch without 
any loss of efficiency in terms of the brake horse-power. 


9. Maximum Epfficiency.—That the jackets have their maximum 
efficiency when the whole of the high pressure and the ends of the 


Steam per hour. 


Missing Quantity. 
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Nuonber of Expansiona. 
Fic. 4.—JacKETa ON HIGH-PRESSURE CYLINDER Exps AND BARREL, AND ON |: 
Low- PRESSURE CYLINDER ENps. | 


The jacketing of the low-pressure cylinder has a different effect. 
The release pressure in the high-pressure cylinder is further di- 
minished to a slight extent, but the high pressure back-pressure and 
the low-pressure admission pressure are considerably increased. It 
may therefore be said that the low-pressure jackets appear to 
slightly lessen the steam in the high-pressure cylinder, but to | 
increase that passing through the low-pressure cylinder, 


602 


low pressure cylinders are jacketed with high-pressure steam. (See 
Figs. 1 to 5.) 

3. Variation of Indicated Horse-power.—That when the jackets 
are applied to the high-pressure cylinder the total indicated horse- 
power is slightly reduced, but when applied to the low-pressure 
cylinder the total indicated horse-power is considerably increased. 

4. Initial Condensation.— That the jackets have little effect in the 
high-pressure but have a considerable effect in the low-pressure 
cylinder upon initial condensation. 

5. Temperature Cycle of Metal.— That the temperature cycle of 
the cylinder walls next to the steam must be considerably less than 
that of the steam. (a) Because the actual“ missing quantity is much 
less than it would have been had the steam and metal gone through 
the same temperature changes. (5) Because the mean temperature 
of the metal is higher than that of the steam. 

6. Missing Quantity."-—That the greater part of the ‘‘ missing 
quantity must be due to leakage and not to initial condensation. 
(a) Because the application of the methods suggested by Callendar 
and Nicolson shows the condensation to be but a small fraction of 
the total missing quantity. (b) Because the apparent re-evaporation 
during expansion is less for jacketed than for unjacketed engines. 


CORRESPONDENCE. 


— — 


SERIES- PARALLEL REGENERATIVE CONTROL. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I am sorry to find that I have led you and others to 
believe that I have, or have had, some sort of antipathy to the 
use of motors on tramcars, first in series and then in parallel. 
This idea has arisen out of the use, on my part, of the expres- 
sion “© series-parallel control" as a name for the existing system 
in which the motors are “series wound." This is the only 
name by which the existing system is known, and my objec- 
tions to it are based on the imperfection of the series-wound 
motor. lam so far removed from having any objection to the 
seriea-parallel control, that I have striven through two years 
to find means to use this principle in combination with regenc- 
rative motors. 

The problem was extremely difficult and the early attempts 
to solve it were failures, but every failure shed new light on 
the subject and now we wonder where the ditficulty came in— 
the solution is so simple. The regenerative series-parallel oon- 
troller is as simple as the ordinary series-parallel controller, 
but it is much cleaner in operation, as there are no sparks. It 
is fitted with magnetic blow-outs in deference to the established 
opinion that the blow-out is necessary ; but the blow-out has 
an easy job—there is nothing to blow. 

Anyone who likes the series parallel system will be per- 
fectly enamoured of the new application, for this reason, that 
the car can bedriven in series at any speed up to 10 miles an hour 
on ail ordinary grades, and when the change is made from 
series to parallel there is no perceptible acceleration, the only 
effect is to divide the current between the two motors ; the 
driver can then accelerate up to the limit fixed by the manager. 
I fully agree with you that the four months’ trial at Birming- 
ham is too short to show the actual savings to be realised ; the 
saving on wheels and rails can only be demonstrated by years 
of use, but the series-parallel system has had 10 years, and in 
that time it has prove: itself to be the most destructive system, 
yet in spite of this it has done good service, it has carried the 
passengers and the community has benefited, but the rails and 
rolling stock have suffered to an extent which has outstripped 
all our estimates. 

Nearly the whole of my capital is invested in tramways, and 
I know to my sorrow that my dividends are seriously dimi- 
nished by the extravagant cost of current and repairs; the 
worst of it is that these items of expenditure tend to increase, 
and they will go on increasing unless the cause of the increase 
is eradicated. The statement of the results achieved at Bir- 
mingham shows that the cost of repairs has been reduced from 
7 to 1, and there is also a great reduction in consumption of 
electrical energy.—Y ours, &c., JoHN S. RAWORTH. 

2, Queen Anne’s-gate, London, S.W., July 25. 

[Mr. Raworth gives one of the reasons for the impression 

t he objects to the *' series-parallel " system, but we rather 
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think that he has also stated that with his shunt.regulated 
motor he had no use for the parallel connection on ordinary 


tramway work. However, his present opinion is quite clear. 
—E». E.] 


POWER MEASUREMENTS ON ALTERNATING- 
CURRENT CIRCUITS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: In your issue of July 21st Dr. Drysdale and Mr. 
Edgcumbe charge me with an error of which I am not guilty. 
1 distinctly stated that the amplitude, as well as the phase, of 
the C.R., P.D. is altered by the E.M.F. of mutual induction. 
I was quite aware that with sine curves the alteration in amph- 
tude corrects for the alteration in phase when self-inducticn 
is neglected. This is no doubt an interesting mathematical fact, 
but has little or no bearing on the problem. Dr. Drysdale and 
Mr. Edgcumbe have both made the common but serious error 
of treating the matter by means of vector diagrams and sine 
curves. It is well known that these seldom, if ever, represent 
working conditions with alternating currents. 

The following curves clearly show the error due to mutual 
induction, when considered alone. 

Fig. 1, curve 4, represents the characteristic curve of current 
in the primary of a transformer on light load. On differen- 
tiating this curve, the curve 3 is obtained. This latter curve 
represents to a certain scale the E.M.F. of mutual induction in 
the shunt coil of the wattmeter, when there is no disturbing 


Fic. 1. Fic, 2 


effect from eddy currents. The wave-form of the impressed 
E.M.F. may be a sine curve as shown in curve 1, and if the 
current lags by the amount shown, the resultant of the impressed 
E.M.F. and the E.M F. of mutual induction, is given by curve 
3. Now, if mutul induction causes no error, the net area over 
one half-period of the curve obtained by multiplying together 
the corresponding ordinates of the impressed E. M. F. and cur- 
rent curves must equal the net area over the same half-period 
of the curve obtained by multiplying together the correspoud- 
ing ordinates of the resultant or C.R. curve and the current 
curve. In Fig. 2 the curve shown by the full line represents 
to a certain scale the watts as obtained from the current and 
impressed E. M. F. curves. 

The curve shown by the broken line represents to the same 
scale the watts obtained from the current curve and the resul- 
tant or C.R. curve. The work done during the balf. period, 
as shown by the latter curve, is about & per cent. less than the 
true work, shown by the first curve. 

The ratio of the R.M.S. values of the E. M. F. of mutual in- 
duction to the impressed E. M. F., as shown by the curves, is 
about three times the amount I gave in my first letter. I made 
it larger in order to show the effect more clearly. This should 
not matter, however, as Mr. Edgcumbe says there is no error, 
no matter how large the E.M.F. of mutual induction ; while 
Dr. Drysdale says that there can be no error without self- 
induction in the shunt circuit 

I have not taken self-induction into account ; but it must 
be remembered that the self-induction in the circuit external 
to the shunt of the wattmeter must also be reckoned with, 
when considering the effect of the current produced by the 
mutually-induced E. M. F. This external self. induction will, 
in all cases, be infinitely more important than that of the 
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shunt circuit, so that even with sine curves there will be a 
considerable error. Dr. Drysdale says that the E.M.F. of 
mutual induction diminishes the error due to self-induction in 
the shunt circuit, but this depends on whether the direction 
of winding the coils is such as to make this E.M.F. assist or 
oppose the impressed E.M.F. In my figure I have shown it 
opposing. 

I must apologise for trespassing to such an extent on your 
space, particularly as I know I am merely covering old ground. 
I did not wish my previous letters to be misunderstood, how- 
ever, for there can be no doubt that mutual induction does, 
under working conditions, cause very serious errors in a watt- 
meter.— Yours, &c., W. H. WILSON. 

Carlisle, July 24. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Mr. Edgcumbe in his letter in your issue of July 7th 
suggests that mutual induction error in a wattmeter may be 
detected by short-circuiting the volt coil and passing a current 
through the current coil Perhaps you will allow me the 
opportunity of stating that I used this method some time ago 
to get at the inductance of the moving coil, and gave a short 
account of the method in a communication to the Journal of the 
Institution of Electrical Engineers, Vol. XXXI, p. 1,082. 
Unfortunately, I was unable to complete the tests, and let the 
matter drop, but from the readings I obtained, I concluded 
that the method was quite feasible. 

While writing on this point, I should like to refer to tho 
article on p. 555 of your current issue, entitled ‘ Three-phase 
Power Measurement without Wattmeters." — In this article it 
is stated that “ for measuring the total power of such a circuit 
(unbalanced three-phase) at least two wattmeters are required, 
and, indeed, three wattmeters are sometimes desirable owing 
to the fact that on an inductive load when the connections are 
made for only two wattmeters, one of these is frequently 
working on a very low power-factor (it may even have to 
indicate a negative amount of power), which is a condition by 
no means conducive to accurate results." 

The writer of this article has overlooked the fact that the 
wattmeter which is working on the low power-factor indicates 
only a small proportion of the power, so that its error does not 
appreciably affect the total result. For instance, let us sup- 
pose we are measuring a power of 100 kw. at 0:5 power-factor. 
One wattmeter indicates 100 kw. (neglecting the exceedingly 
small error on unity power-factor) and the other should read 
zero, But taking 0:5 deg. lag in the shunt coil, this watt- 
meter reads 0:87 kw., giving an error on the total of 0:87 per 
cent., which is not serious for practical purposes. As to the 
wattmeter having to indicate a negative amount of power, this 
does not affect the accuracy, as it is only a question of reversing 
connections. 

Iu the description no mention is made of a voltmeter, yet 
this instrumeut would be necessary to measure the power by 
either method. Hence five instruments would be necessary to 
measure the power on au unbalanced load, instead of the usual 
two wattmeters.—Yours, &c, К. C. CLINKER. 

Rugby, July 26. | 


TO THE EDITOR OF THE ELECTRICIAN. 


Sim: The writer of the article on “ Three-phase Power 
Measurements Without Wattmeters" in your issue of Jul 
21st gives what might prove to be a very useful method of 
measuring the power on three-phase systems, when one watt- 
meter and three ammeters are available, but exactly on 
what grounds he claims superiority for it as compared with 
the well-known two-wattmeter method is not clear, still less 
why he describes it as a means of measuring without a watt- 
meter, as one is shown in each of his diagrams. 

I have already, on several occasions, inveighed against the 
term * wattless ammeter” as applied to an instrument indi- 
cating in reality the wattless component of the power, so that I 
need say no more on this subject, except to point out that its 
use in the article in question seems particularly unfortunate, 
as being calculated to lead the uninitiated to the conclusion 
that four ammeters are sufficient to measure the power on a 
three-phase system. ; 


Turning, however, to the question of accuracy, the author 
starts with the naive assumption “that the voltage is known,” 
which means that if any accuracy is required, besides the 
ammeter and wattmeter shown in the diagrams, a voltmeter 
also is necessary, whereas the wattmeter alone is all that is 
actually required to indicate the power, if connected to the 
neutral point of the system instead of across one of the phases, 
as shown. "The complication is considerably increased in the 
case of an unbalanced load. Here, instead of two wattmeters 
whose readings when added together give the power, no less 
tha seven separate instruments are required (or four if the 
questionable assumption is made that “ ће voltage is known 
and the same in all the phases”). 

The author condemns the two-wattmeter method on the 
ground that “опе of these is frequently working at a very low 
power-factor (it may even have to indicate the negative amount 
of power), which is a condition by no means conducive to 
accurate results.” In coming to this conclusion, the author 
appears to have overlooked two points; firstly, when one 
wattmeter is working at a low-power factor, the other is 
working at a correspondingly high one, and secondly, since the 
total power is given by the sum of the readings of the two 
wattmeters, it follows that a relatively large percentage error 
in the accuracy of the former has but little effect on the accuracy 
of the result. Thus, for example, supposing a reading on the 
one wattmeter to be one-tenth (positive or negative) that of the 
other, a 10 per cent. error in the indication will only produce 
a l per cent. error in the result. I venture to think that this 
accuracy can hardly bo obtained with a method entailing the 
simultaneous reading of seven instruments, to say nothing of 
the drawing out to scale of more than 15 vectors. 

I trust that it will not be thought that I for a moment wish 
to throw cold water on a method which is certainly ingenious 
and probably novel; but it is a wattmeter method, and strikes 
me as being a somewhat involved way of carrying out a really 
very simple measurement.— Yours, &c., | 

Westminster, July 24. KENELM EDGCUMBE. 


PARLIAMENTARY INTELLIGENCE. 


E. d 


THE ADMINISTRATIVE COUNTY OF LONDON AND 
DISTRIOT ELECTRIO POWER BILL. 
Thursday, July 20 (continued). 

Mr. 8. Z. de FERRANTI fully confirmed the evidence and estimates 
given by Mr. Merz. He said he had investigated all the details of the 
scheme and fully agreed with them. At the same time he regretted the 
introduction of the purchase clause, as he failed to see any harm to the 
existing undertakers by the bill, and therefore there was no necessity for 
introducing different terms to those imposed in other power bills. He 
did not take seriously the suggestion that had been made that the com- 
pany could, by purchase of shares, acquire other undertakings without 
the consent of the Board of Trade. 

Friday, July 21. | 

Mr. FERRANTI was cross-examined at some length on the question of 
the purchase clause. The object of the clause, he said, was to fix the 
price of the purchase, if the undertaking was to be purchased. The clause 
did not say that the undertaking necessarily should be purchased. 

Mr. COWARD : I suggest that this clause is altogether contrary to the 
statement made by the promoters before second reading, and if this clause 
had been put forward then the bill would never have come before a Com- 
mittee. The sum to be paid is the capital expenditure standing in the 
books of the company ?—Yes, but it would have to be certified by a Board 
of Trade auditor. 

Do you think that if you buy up undertakings under clause 71 for what 
might be thought an excessive sum, the Board of Trade auditor would 
have the power to взу tbat those sums were excessive, or to allow for 
depreciation ? 

Mr. EDWARDS (member of the Committee): Yes. Would the auditor 
have the power to кау that the expenditure was not justified ? 

Mr. FERRANTI: I think the auditor would adjust the accounts year 
by year. 

Ут. COWARD: I suggest the more money you waste the more you 
get ?—1 do not believe that anything of that ridiculous nature would take 
lace. 

Mr. EDWARDS: But the auditor would not know you had made a 
mistake. 

Mr. COWARD: Can you refer me to any clause in any bill where pur- 
chase is to take place on the terms of your proposed clause—viz., the 
capital expenditure standing in the books of the company ?—I do not 
know, but the proposal is, I think, & half-way course as compared with 
the ordinary power bills. | 
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With regard to the exemption from the London Building Acts, Mr. 
COWARD pressed the Witness for a justification fora statement made 
the previous day that the existence of these bye-laws had caused waste 
and inconvenience. He asked for a specific example. Е 

WITNESS replied that he did not know of one. But the cost рег kilo- 
watt of the building of the L.C.C. tramways generating station at Green- 
wich was as high as the total cost proposed under this scheme. 

Mr. COWARD: Then I think you ought to withdraw the remark. 
Further cross-examination: He bad checked Mr. Merz's estimates and 
agreed with them. The estimates for the mains had been based upon an 
offer by the British Insulated & Helsby Cables (Ltd.), who were willing 
to stand by their figures. He also knew of other firms who would be 
willing to carry out the work at the same prices. 

In answer to Mr. MORTEN, for West Ham, Mr. FERRANTI said the 
Greenwich station of the company would be erected first. 

Re-examined by Mr. LLOYD: The low price charged at St. Pancras 
for power did not cover the cost of generation, and therefore, seeing that 
the undertaking was still making a profit, the loss on the power con- 
suiners must be made up on the public and private lighting. The Isling- 
ton Council also, in order to show low prices, had passed a resolution 
saying that the maximum prices in the bill should be adopted, even if it 
cost the rates £10,000. As a matter of fact, the promoters hoped to 
supply very much below the maximum prices. If the business was carried 
on on the basis of the maximum prices, no dividend could be paid. 

Sir WILLIAM WHITE, K.C.B., F.R.S., the next witness, said he had 
an intimate knowledge of the Tyneside district, and from what he knew 
of the London district he believed that there was no industrial centre 
where the possibilities were so great if a cheap supply of electricity were 
available. He was acquainted with most of the promoters and also the 
technical advisers to the bill, and, judging from the results on the Tyne, 
he had every confidence that London would be equally benefited. 

Sir ALEXANDER BINNIE, late chief engineer to the London County 
Council, thought the problem of giving a cheap supply of electricity to 
London would be solved by placing that supply in one band, such as a 
large company on the lines of the present promotion. He had investi- 
gated the proposals with regard to the laying of the ring mains, and felt 
convinced tbat there would be no practical difficulty in doing so. Не 
had checked the allowances in the estimates for the street works, and for 
foundations, &c., and found them ample. In fact, Mr. Merz's figures 
were higher than his own. He agreed with the proposals with regard to 
exemption from the Building Acts for the reasons already stated by Mr. 
Merz. The width of the trenches would vary from 6 ft. to 3 ft. 


Monday, July 24. 

Mr. FRANCIS BROOKS, managing director of the Associated Portland 
Cement Manufacturers (Ltd.), and chairman of the Grays Urban District 
Council, gave evidence in support of the bill. Two of his company’s works 
were equipped with electric driving, and at one of them the cost of cur- 
rent, generated on the premises, was ‘jd. per unit. At the other works the 
cost was considerably higher. He had about 3,000 н.р. installed running 
throughout the 24 hours of the day, and also on Sundays. For such a 
consumer he had been assured that the cost of energy supplied by the 
promoters of this bill would be 0-64. per unit. With regard to the Grays 
Urban District Council's worke, the total works cost were 3:2d. including 
capital charges. Excluding capital charges the costs were 2-13d. per unit. 
Had this company been in existence at the time the Grays Council took 
up the matter of electric supply, he felt convinced that they would have 
come to terms with the company, and not have erected independent 
works. They were very small. 

Under cross-examination: He could not point to anything in the bill 
which stated he would get current at 0'6d. per unit, but he had been 
assured that this would be so. At any rate, with such a load as his, he 
would be able to make a good bargain with the company. | 

Mr. JOHN COWAN, chairman and managing director of Messrs, Red- 
path, Brown & Co., constructional iron and steel merchants, with works 
at Greenwich, also gave evidence in support of the bill. He is also a pro- 
moter of the bill. He had taken a supply from the South Metropolitan 
Electric Light & Power Co., but the terms were so prohibitive—viz., an 
average of 21d. per unit., that his firm had erected their own plant. 

Mr. VERNON, chief engineer to the London and India Docks Co., 
said that energy at jd. per unit would induce his company to take all 
their supply from the promoters instead of generating it on the premises 
as at present. Since the bill was before Parliament the l'cplar Council 
offered energy at the maximum prices on this bill, but before that «ffer 
the lowest terms offered were over 1]d. per unit. He believed that the 
new company would give him a supply below their maximum price. At 
present the Docks Co. used 1,000,000 units per annum, at a cost of between 
14d. and 2d. per unit. The Poplar Council, also, would only be able to 
supply those docks in their area, so that it would be necessary, il current 
were taken, to ga to other sources for their other premises. 

Cross.examined : The load-factor of the London Docks Co. was between 
19 and 20 per cent., and the total amount they would require and could 
guarantee for the company’s docks in Poplar was 200,000 units. The 
maximum price for such a load-factor under the bill was 1:17d., but that 
would be tco high. He was looking for an average price of 2d. per unit. 
A large pait of his demand was for lighting, say, 90 per cent., but the pro- 
moters had assured him that they could supply all his demand. He 
understood frem them that the supply would be given in bulk, and that 
he could use it for any purpose lie pleased. | 

By the CHAIRMAN: Only about 2 or 3 per cent. of his total power 
was used for cranes. 

Mr. ROBERT LESLIE, superintending cngincer of the Royal Albert 
Docks, said his company was not at present using electricity tor works 
driving, but under the prices of the bill he looked to great economy by 
the use of electricity as compared with the present methods. 


Cross-examined : He was under the impression that the maximum: 
price under the bill was zd. Не had seen that in the newspapers, but 
hed not read the bill. 

Mr. CRUSH, representing Messrs. Yarrow & Co., Mr. GRUNEISEN, 
a book-binder of Islington, and Mr. JOHN FRASER, managing director 
of John Fraser & Sons, boiler makers, of Millwall, also gave evidence in 
support of the bill. 

Mr. DYER, a cabinet maker of Shoreditch, said that in consequence of 
the high price of current in that district, he discarded electric driving and 
adopted gas, whereby the cost was reduced from £200 to £80 per annum. 

Mr. CHARLES SALMON, representing Messrs. Vickers, Sons & 
Maxim, was then called, 

This concluded the consumers’ evidence in favour of the bill, 


Tuesday, July 25. 


Mr. A. R. STENNING, partner in the firm of A. R. & F. Stenning, 
architects and surveyors, said he had inspected the sites of the proposed 
generating stations at Greenwich, West Ham and Fulham, and considered 
the estimates of the promoters in respect to acquiring the necessary land 
were quite sufficient. 

Mr. JAMES FALCONAR, one of the promoters of the bill, said he was 
authorised to give evidence on behalf of the promoters. He was chairman 
of the Mersey Railway Co. and by profession a solicitor. Of the total 
number of promoters, 42 were London names, and only 17 Tyneside, 
A promoting syndicate had been formed for the purposes of the bill, but 
when it had fulfilled its purpose, it would be wound up. The idea of the 
bil was to give a cheap supply of electric power, as far as possible 
with the co-operation of the existing authorities. When the bill was 
first promoted, all the local authorities had been communicated witb, 
but, with very few exceptions, no answers were received, and the 
joint opposition of the local authorities was determined upon 'with. 
out their having met the promoters. Since the adoption of electric 
traction upon the Merscy Railway, the working expenses per train- 
mile had been reduced from 134. to 6d. per train-mile, With such 
& Scheme as this there must be a large expenditure of capital 
before any supply was given. The question of raising the necessary 
capital for this scheme had been very carefully gone into from the very 
commencement. The promoters and their friends could certainly raise the 
whole of the first issue without going to the public. He had conferred 
with the promoters a few days ago, and had their authority for saying 
this. A further guarantee was the fact that the promoters, who were 
largely interested in the Tyneside scheme, had, with their friends, raised 
£1,000,000 for the scheme. Further, only quite recently ,in April this 
year, the Tyneside Co. acquired the Durham Co., and made an issue of 
£350,000, which was applied for three times over without any under- 
writing. In addition, the present scheme had been submitted to Messrs, 
Baring Bros., the bankers, who had advised the promoters on all financial 
matters. Dealing with the purchase clause, he had taken the present 
period of 42 years under the Electric Lighting Acts as a basis in fixing 
the period, but an allowance must be made for the fact that, with an 
undertaking of this nature, a large amount of capital must be spent in 
anticipation of a demand. One way would have been to adopt the 42 
years of the Electric Lighting Acts, and to have suspended the commence- 
ment of the period for five or six years. The real consideration that 
weighed with him and his co-directors was that the period should be over 
42 years, and he thought 50 years was not unreasonable. Under the 
Electric Lighting Acts, the existing undertakers were not put under а 
sliding scale controlling the dividend. They were at liberty to take as 
much as they could out of the public during the period of their conces- 
sion. He regarded the sliding scale as the most important control over 
the proposed company. 

The CHAIRMAN: The existing authorities have a maximum ? 

Mr. FALCONAR: Yes, but it was so high that it was no control at 
all. Putting it shortly, their dividends were unlimited, there was no 
sliding £cale, and the maximum piices were so high that there was no 
control over the price at all. With regard to the terms of purchase they 
were in substance the amount of capital expenditure at the date of pur- 
chase as certified by the Board of Trade auditor from year to year. There 
was considerable advantage from every point of view in fixing definite 
terms beforehand. The great drawback to the terms of the Electric 
Lighting Acts was their indefiiniteness. The purchase clause proposed by 
the promoters had been submitted to the Hon. T. H. W. Pelham at the 
Bcard of Trade, and no alterations in substance had been made. 

Mr. POLLOCK, for the St. Pancras Borough Council, objected to this 
statement as evidence, 

After some discussion, 

The CHAIRMAN said the Committee would ask for a report from the 
Board of Trade upon the clause. 

Mr. FALCONAR, further examined: With regard to the objection of 
the existing companies that it would be possible for the promoters to buy 
up one of two competing companies in a particular area and then com. 
pete with the other, he was quite willing to have words inserted in the 
clause dealing with transfers of undertakings preventing such competition 
without consent. 

Cross-examination : None of the subscribers had bound themselves to 
take any particular sum in shares. It was absolutely untrue, as reported 
in the newspapers, that a German firm were interested in the scheme. 


. With regard to the purchase clause, he had fixed 50 years and the value 


to be the capital expenditure because no one knew yet what the terms of 
the Act of 1888 really meant. They had never yet been defined. He 
objected to the terms of the Act of 1888 because they were indefinite, and 
from an investment point of view they were very hampering, and would 
prevent a sufliciently generous capital expenditure to encourage a demand. 
The principle of the purchase clause had been suggested by the Parlia- 
mentary Committee of the London County Council at a meeting some 
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moníhs ago. He had, however, always held the opinion that the under. 
taking ought not to be purchasable ; in fact, in spite of the clause, he 
believed that the undertaking would not be purchased. He could not 
imagine any particular body which could purchase. 

Mr. FREEMAN: Then the clause has been put forward purely for ‘‘ engi- 
neering" reasons? - No. It was put forward to meet the opposition of 
the local authorities and the County Council, and is a defence against 
excessive claims for compensation hereafter. That is the beginning and 
the end of the clause. 

The CHAIRMAN : When the Board of Trade auditor audits the books 
each year would he have authority to make a reasonable allowance for 
depreciation ?—Certainly. He would do it in the ordinary course of his 
business. He always insists on doing that. 

Mr. FREEMAN: Do you think such an authority as that would be as 
fair as an arbitration, when both sides are heard, such as in the case of 
tbe water companies ?—It was in order to protect the public against what 
took place in connection with the water companies that we framed this 
clause. I believe some of the water companies got three times their 
capital expenditure, 

After further cross-examination as to agreements with authorised 
undertakers, 

Mr. FREEMAN : I put it to you that agreements have been practically 
come to with several companies—and who, in consequence, are not now 
cross-examining — which have not yet been put into clause form in the bill, 
and will not be printed until too late for our use here? — That is not £o. 
Negotiations are going on with some others, but I am not prepared to 
state their names until an agreement has been come to. 

Further cross-examination on the purcbase clause: He did not deny 
that the clause would not secure purchase. If Parliament decided here- 
after that the undertaking should be purchased, then tbe terms were 
already decided. 

Wednesday, July 26th. 


The Hon. T. H. W. PELHAM, of the Board «f Trade, was called at 
ihe request of the Committee in order to make some observations with 
regard to tbe proposed purcbase clause. He said that the Board of 
Trade had scen the promoters, and bad suggested certain amendments in 
the wording of the clause, which they thought would make the clause 
workable. At the same time the Board bad expressly told the promote rs 
that tbey were not prepared to express any opinion as to the policy of the 
clause. The Board had not heard tbe evidence for or against the clause, and 
there were no precedents to guidethe Board. The only guide was the recom- 
mendation of the Joint Committee of the two Houses, which recommended 
that power companies should not be purchasableby the local authority. That 
recommendation had been given effect to by Parliament as regards power 
schemes generally. The Board of Trade had no opinion as to whether 


50 years was a reasonable term for purchase, as compared with the 42 of. 


the Act of 1888. As regards price, the terms were, of course, more favour- 
able to the selling company tban the terms of the Electric Lighting Act 
of 1888, Of ccurse, under this clause the company would probably get 
lees than if the price were fixed upon the undertaking as a going concern. 
The Board of Trade did not know of any precedent for the purchase of an 
undertaking, either electric, gas, water or docks, upon the terms of 
future expcnditure. The Metropolitan Board of Works 30 years ago 
purchared the bridges, and the price was fixed by the capital expendcd. 
That principle was also adopted in the bill framed by the Government 
for the Port of London, but in both cases the money had been invested 
and the expenditure incurred before legislation. There was no opportunity, 
after the possibility of purchase had been notified, of unduly increasing 
the capital expenditure. The Board of Trade did not feel prepared, there- 
fore, io express any opinion as to whether this was the right method of 
fixing the purchase, in case a purchasing authority was established by 
legislation. With regard to the details of the clause, the Board thought 
it should be quite clear that Any depreciation fund which existed at the 
time of the purchase rhould go over to the purchasing authority. The 
Board of Trade regretted that it was unable to give the Committee the 
benefit of expert advice—although that could be obtained if necessary— 
as to what the effect of this system of fixing the price would be. 

The CHAIRMAN: Could you speak as to the reasonableness or other- 
wise of the 50 years ?—The Board of Trade think it natural and perhaps 
reaconable that the company should be allowed rather a longer time than 
the 42 years fixed by the Act of 1888, but at the same time they do not 
feel able to say whether 50 years is the right period or not. 

Sir JOHN STIRLING MAXWELL: Have the Board of Trade any 
cpinion as to the desirability of having the purchase clause at all ? — The 
Board at present would rather express no opinion as to this, but if the 
promoters had not offered the clause I do not think the Board would have 
suggested it. 

Mr. FALCONAR was then further cross-examined. The company was 
asking power to pay interest out of capital forfour years. This, it was trye, 
was one year longer than the usual term, but this was fair because the 
company would have to be spending capital which would be unremunera- 
tive for a much longer period than an ordinary lighting company. 

In re-examination by Mr. FITZGERALD, Witness repeated his previous 
statements in respect to the purchase clause. In addition, he referred the 
Committee to the following precedents for purchase on the terms of capital 
expenditure: The Charing Cross & City Order, 1899, Crystal Palace & 
District Order and the Blackeath & District Order. In all cases the pur- 
chase was upon capital expenditure with an allowance by virtue of the fact 
that the purchase would take place before the end of the statutory term. 

The CHAIRMAN : Do you think 42 years or less would be likely to 
attract the necessary financial support? — No, I think not. It would 
create a difficulty in the minds of the investors. 

Mr. EDWARDS : You are not willing to take an arbitration clause for 
the purchase ?—I would be quite willing, but that would include good will, 
whereas our clause does not. 


But under your clause the public would have to pay for your failure? 
I do not believe there will be any failure. 

In answer to further questions, Witness stated that it did not seem the 
right thing that because in the past the eleotric light companies had been 
put to unnecessary expense in many directions, every new company 
&hould be put to the same expense. 

Mr. RUTHERFORD : What is the percentage to be written off for de- 


preciation ?—That is a very difficult question, and it has still to be decided 


for the most modern plant. 

Mr. GASPARD FARRAR, director of Messrs. Baring Bros., said he bad 
no doubt that the company would get all the capital it required if the bill 
were passed in substantially its present form. 

Cross- examined: His firm had not been asked to underwrite any por- 
tion of the capital. If they were they would be willing to do eo on the 
ueual terms, which would not be more than 5 per cent. The intention was 
to make the issue at par. 

The Hon. J. D. FITZGERALD intimated to the Committee that this 
concluded the case for the bill. 

Mr. FREEMAN then opened the opposition on behalf of a number of 
borough councils. 

Mr. C. Н. WORDINGHAM was the first witne ss, and repeated the views 
which he expressed in the Upper House. He pointed to the possibilities 
of breakdown in the ring maios, and considered that many of! the exist- 
ing power stations were in favourable positions for the supply of large 
quantities of үл at a cheap rate. Тһе реп зга! assumptions upon 
which the bill been based were incorrect. 


| . Thursday, July 27th. 

Mr. J. HORACE BOWDEN, electrica! engineer and manager to the 
Poplar Borough Council, was called. He said that the total horse-power 
in the district was 14,000. Of this, 7,717 н.р. were steam, 3,665 н.р. 
were gas, and 2,618 н.р. were electricity. The Borough Council were 
supplying the whole of the electrical horse-power. It had been stated by 
the promoters that the petitioners from Poplar in favour of the bill repre- 
sented 17,000 u.r., but he had visited, or caused to be visited, all the works 
of these petitioners and found the actual horse-power was only 9,387 H. p. 
One of the chief reasons why e'cctricity was not used more extensively for 
power purposes was that manufacturers must have steam for other pur- 
poses than driving. and he had ascertained that they could generate cur- 
rent at from 0:25d. to 0:354, He had also ascertained that some of tbe 
petitioners in favour of the bill supported it merely beoause they wanted 
competition. Messrs. Yarrow, who had given evidence in favour of the 
bill, had refused an offer of £3 per kilowatt and 0:8d. per unit with 5 per 
cent. discount, on the ground that trade was bad and no alteration in the 
present arrangements would be made. The highest consumer's load- 
factor in Poplar was 29:36 per cent. The promoters had put forward a 
load-factor of 42 per cent., but he saw no prospect of this figure being 
reached. The lowest load-factor was 1:8 per cent., and the average was 
10 per cent. This was the result of five years' working. For the first 
three months of the present year half the output at Poplar was for power 
purposes. The total capital expenditure to date was £236,000. ' 

The CHAIRMAN suggested that the total capital expenditure of all 
tt e various boroughs in London should be prepared to help the Comm tt е. 

Mr. COURTHOPE MUNRO said this should be done, but for the 
moment the Committee could take it that the total amount was between 
£5,000,000 and £5,500.000. 

Mr. BOWDEN, continuing, said that if the Borough Couneil could sell 
6,000,000 units per annum they would be able tocharge only 4d. per unit. 
He was entitled to make the same aesumptions as Mr. Merz, and if the 
output could be increased to 12,000,000 the price would be still lower. 
He estimated that his works costs next year would be 0:55d., and in 1908, 
with a 6,000,000 output, 0:44d. There were three 1,000 kw. Parsons turbines 
installed in the Poplar worke, but although they were efficient machines 
he did not think them such phenomena! machines as bad been suggested. 

Cross-examined by Mr. LLOYD for the Administrative Power Bill: He 
did not know that the municipal indebtedness of Poplar was higher than 
any other borough in proportion to the ratable value. They would not 
have to spend more money on capital account for two years. The price 
for power last year was 14d. per unit and the total costs, including capital 
charges, were 1:23d. per vnit, but he would not admit that in supplying at 
14d. he was doing so at a loss, as the maintenance charges did not increase 
with the extra power demand. Therefore, it was not fair to take the 
average total costs as applying to the power demand ; 22 per cent. of the 
total revenue was for public lighting. 

Mr. LLOYD: Then but for public lighting you would have had a loss? 

Farther cross-examination: They bad offered all the manufacturers 
in tbe district a supply at once on the terms of the bill, but so far no 
business had been done. The present average price for power purpose; 
was just under 14d. per unit. The works costs for the six months ended 
Jure were 0:67d., and the total costs were 1:13d. Pressed as to why the 
capital charges and distribution were so low, witness said he had not the 
details with him. His figure of 0:674. per unit did not include repairs, 
aud adding these, the works costs would be 0:92d. This was per unit sold, 
whereas the promoters’ figures were for per unit generated, which would 
make a difference of 20 per cent. The rates in Poplar were now 12s. in the £. 

Mr. LLOYD: In your view you can supply just as cheaply and as 
effectively as we can ?— Yes. 

Then what have you to fear?— Well, some people prefer to take their 
energy from a private concern, and that seems hard on municipal under- 
takings which have spent their money. | 

Do you claim a monopoly ?—Under certain conditions. 

Under what conditions ?—When the supply is in the hands of a public 
authority. Further, there is no need for the company, because the Poplar 
Council can take a supply in bulk from the Charing Cross Co. 

If you can do as well as we can, the Board of Trade will not allow us to 
come into your district ? I do not know. 


G 


606 


THE ELECTRICIAN, JULY 28, 1905. 


If your view is correct that you can hold your own with us, there never 
can be competition ?—I suppose not. 

Re-examined: For railways, tramways, docks, &c., the consent of the 
Board of Trade to compete was not necessary, and even for private con- 
Bumers it was possible for the power co. to use cutting prices in order 
to get into the district. 

Sir JOHN STIRLING MAXWELL: If you reduced your prices to 
those in the bill, and you did not increase your output, would the under- 
taking pay its way ?—Yes. 

Ald. J. BUSSEY, chairman of the Electric Light committee of the 
Poplar Borough Council, said the electrical undertaking had always been 
self-supporting, and bad never drawn anything from the rates. There 
was a surplus balance of £3,392. Last year £2,500 was carried to depre- 
ciation, and although it was only about 1} per cent. it would be increased 
88 the profits increased, which could only happen if they were not inter- 
fered with. Their generating plant was capable of dealing with double 
the present connections. 

Cross-examined by Mr. LLOYD : Last year was the first time that a 
sum had teen put aside for depreciation and they put aside the profit 
they made. If the Council were offered a supply in bulk at a lower price 
than they could generate it themselves, they would not take it for the 
reason that it would be felt that the money they had spent would be wasted. 

Col. R. E. CROMPTON referred specially to the cost of distribution. 
He had compared the conditions at Newoastlo and those in London, but 
considered that they were so entirely different that it was futile to accept 
what had been done there as the batis of wbat might be done in 
London. He knew Mr. Merz to be an engineer who thoroughly believed 
what he put forward, but he felt he had deceived himself in the 
matter of distribution. The estimates were for 120,000 kw. through 
363 miles of mains, and the cost was £9 per kilowatt. He had 
looked up the figures for London in this respect and found that 
in Stepney it was £54 per kilowatt, and in Poplar £25:6, and the 
average was £362. Mr. Merz's figures were an astonishing proposition, 
and one which he could not understand, and he did not think anybody 
else could. He maintained that between £1,000,000 and £2,(00,000 
would have to be added to Mr. Merz's estimates in this respect alone. 
The size of operations did not appreciably affect the cost of distribution 
per mile. He thought it was unfortunate that the term “ load-factor ° had 
been introduced in connection with the charging. It related tothe generating 
station, and ought to be confined to it. He disagreed with Mr. Merz's basis of 
365 days per year in estimating the load-factor. This was not the usual prac- 
tice of engineers. In connection with the Pneumatic Despatch Bill, which 
was rejected, he had been in treaty with a number of local authorities for 
a supply at between 0:504. and 0°75d. per unit. He was inclined to think 
that the advantage from Mr. Merz’s low figures for generation—which he 
did not quarrel with—would be counteracted by the extra heavy cost of 
distribution which would be involved in giving a bulk supply. The 
estimates for repairs and renewals were not sufficient to provide for what 
he might call supersession,“ for there was no reason why Mr. Merz's 
plant should not be superseded just as much as all the existing plant 
As to the suggestion that a large part of the business of the new 
company would be for railway purposes, he had prepared the following 
table showing the comparative cost to a railway company of taking a 
supply of 35,000,000 units per annum at 45 per cent. load-factor (A) from 
Mr. Merz’s proposed bulk supply, (B) from a modein power plant con- 
structed and worked by the company’s own staff and using rail-borne coal. 


lsriMATE A. ! 


— — coris! employed ............. жа £2,091,000 
e ting costs :— 
Coal: 24 lb. of Newcastle coal per unit ........ 0:114d 
Wages vases exo x 0 0118d 
Water and Stores rere ree 0 0043d 
Керамат нынын PAOLO eva veces 0 017d 
Total generating costs 014734. 
Superintendence, rents, rates aud taxes........ 0-08d. 
Interest and depreciation on portion of distribu- 
tion plant employed ............ „ 
Total cost per unit generated 0°3375d. 

Or per unit sold at high pressure untransformed at 

railway company’s switchboard ............ 0:3473d 
41 per cent. on Mr. Merz's capital )). 0:179d. 
Total cost of energy .................. £76,200 
Estimate B, 
Total capital employed, 12,000 kw. plant, consisting 
of four 3,000 kw. Parsons’ turbo-generators, at 
£12. 105: per kW: «oss (( E “ £150.000 

Generating costs :— 

* Coal, 24 Ib. Midland nuts, 39,000 tons at 11s. 6d. 22,500 
/w xA УРЕТРИ ds 2,250 
Water and Stores ......................... 1,000 
Берїї жазады EE SO cu ER Oppo EA RES 3,750 
Superintendencꝶꝶꝶ — 3,000 

Total generating cost (0:224d. per unit) £32,500 

Leaving for depreciation, dc., a sum which is suf- 

ficient to write off the whole of the capital cost 
in three and a-half years, ге. ................ 43,700 
0:5263d. £76.200 


I pas plant at higher capital cost is used, the coal bill will be reduced 
by nearly one-half, reducing the total cost, after allowing for increased 
charges, stores and repairs, and increasing the annual saving to £45,000. 


Cross-examined by Mr. LLOYD: It was true that before the House of 
Lords he represented the companies, and the local authorities did not then 
make any comment upon the estimates, With regard to the question of 
mains-laying he said he did not believe any good firm would give a tender 
at the prices in the estimates. 

Mr. LLOYD: But we have a tender.—Then it must be from a bank- 
rupt company. 

Would you call the British Insulated & Helsby Cables Co. a bankrupt 
company ?—I am perfectly certain the British Insulated & Helsby Cables 
Co. would not put in a tender at those prices, which took in a proper 
amount for the contingencies which would arise in London. 

Cross-examined on the question of his estimates above, Witness said he 
had taken the promoters’ own figures in estimate A, but he reduced some 
of the items because for a railway they would not be in the same pro- 
portion as for the ordinary supply. 

With regard to the amount put aside by the London companies in view 
of a possible purchase, he could only say that his own company had a 
fund for this purpose, which now amounted to one-seventh of the total 
capital. 

Mr. LLOYD : Is it not a fact that the average amount put aside is 13 
per cent. of their capital ? —I do not know, but I will take it from you. 

In connection with the difference of opinion between Col. Crompton 
and the promoters as to the cable tenders, 

Mr. LLOYD handed in the actual tender for the high-tension 12,000. 
volt mains received from the British Insulated & Helsby Cables (Ltd.), the 
sum being £1,091,258. The tender stated that this provided for the com. 
plete high.tension system. 

Col. CROMPTON said this had nothing whatever to do with the dis- 
tributing mains, to which he had been referring. 

Mr. LLOYD said he had similar tenders for all the classes of mains, 

Col. CROMPTON said it was impossible to give a tender for street 
work in connection with distribution mains in London without a specified 
plan having been drawn up, which he understood was not the case. 
Further, no cable company could give a tender for reinstatement of the 
roads, because the London boroughs would not allow anybody but them- 
gelves to do this. 

The Committee adjourned until Monday. 


The following opponents have withdrawn their opposition and have not 
cross-examined in the House of Commons :-—Chelsea, Greenwich, Wands- 
worth, Stepney, Croydon, Grays-Thurrock, Wanstead, Woodford, Chisle- 
hurst, Bexley, Erith, and the Maldens & Coombe local authorities; Croy- 
don, Dartford, Bromley and Essex County Councils, Kent Power Co., 
County of London Electric Supply Co., County of Surrey Electric Power 
Distribution Co., and the Bromley Electric Light & Power Co. 
© The Times is informed that Mr. Lough does not intend to proceed 
with his motion that the bill be referred to a Hybrid Committee in place 
of the Committee already sitting. In existing circumstances, our con- 
temporary states, the consideration of the bill by Sir James Kitson's 
Committee will probably be fioished before an opportunity can arise for 
discussing Mr. Lough’s resolution, and he therefore proposes to postpone 
the matter until the bill returns to the House for third reading. Mr. 
Lough contends that all general Metropolitan bills affecting gas, water, 
locomotion and similar matters should be dealt with by Hybrid Com- 
mittees, and he is not concerned so much with the merits of the present 
scheme as with the principle involved. 


EMBANKMENT TRAMWAYS. 

In the House of Commons on Tuesday, Dr. MACNAMARA asked the 
First Lord of the Treasury whether his attention had been called to the 
recommendation of the Royal Commission on London Trafic to the 
effect that immediate attention should be given to the provision of trams 
running over the Westminster and Blackfriars bridges and along the 
Victoria Embankment; and whether he could suggest any means whereby 
the conferment of this boon upon the working people of London might be 
facilitated. 

Mr. BALFOUR said he believed that the hon. gentleman's interpreta. 
tion of the Commissioners’ report was substantially correct. The Govern- 
ment had not yet had time to consider the practicability of their sugges- 
tions, but, if Parliament were in favour of this or any other scheme, it 
would, no doubt, give effect to them in the usual way. 


THE BOARD OF TRADE AND ELECTRIC POWER 
COMPANIES. 
NonrTH METROPOLITAN ELECTRIC Power Bir. 


This bill was before the Unopposed Committee of the House of Com- 
mons recently. It was one of the group considered by Lord Camperdown's 
Committee, and the proceedings before that Committee were reported in 
our issue for May 19. 

Mr. PRITT (Parliamentary Agent), in explaining the bill to the Com- 
mittee, said that the Board of Trade had reported upon two points in 
connection with the bill. One was with respect to the supply of elec- 
trical energy to railways. As the clause stood, the company had the right 
to supply any railway company, but the Board of Trade suggested that 
the wording of the clause should be altered to any railway company 
authorised to use electric power." He supposed the reason for this was 
in order to enable the Board of Trade to control the use of electricity on 
railways. He objected to the alteration because in the Administrative 
County of London & District Electric Power Bill the clause as it now 
stood in his bill was inserted, and he did not want to be at a disadvantage 
compared with another power company. 

After much discussion the Committee passed the Board of Trade 
amendment. 

Sir CHANDOS LEIGH (Speaker’s counsel), undertook to draw tbe 
attention of Sir James Kitson’s Committee, which is considering the 
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Administrative County of London Bill, to the alteration, and to suggest 
that the clause be altered in that bill. 

Mr. PRITT said the other point referrred to in the Board of Trade 
report was with regard to the clause authorising the transfer of provisional 
orders. The company had somewhat altered the wording of the ordinary 
clause on account of difficulties they had experienced with three orders 
which they had taken over, but the Board of Trade seemed to think that 
the wording would prejudice the right of purchase of the local authority. 
This was not so, because the company was bound to set aside a certain 
portion of their undertaking as purchasable by the local authority. 

The Committee eventually allowed the new clause, and the bun WAS 
ordered to be reported for third reading. 


TUBE RAILWAY BILLS WITHDRAWN. 


The Central London Railway Bill and the Great Northern, Piccadilly 
& Brompton Railway Bill, which had been postponed from time to 
time during this session in consequence of the report of the Royal 
Commission on London Traffic not having been published, have been 
withdrawn, it being now too late to proceed with them. On the formal 
motion for the discharge of the orders for second reading and the with- 
drawal of the bills, Mr. McVeagh objected on behalf of the Irish Party, 
but his objection was set aside by the Speaker. 


OTHER ELECTRICAL BILLS. 

The Central Electric Supply Bill was before the Unopposed Com- 
mittee of the House of Commons on Wednesday. The bill was one of 
the group considered by Lord Camperdown’s Committee and is now 
unopposed, all the powers for bulk supply being struck out in the House 
of Lords. The only thing left in the bill now is the right to lay a new 
trunk main from the company’s generating stations at Marylebone to the 
St, James’ and Westminster Cos.’ generating station, whom it already 
„ше in bulk. The bill was ordered to be reported for third reading. 

The Oldham & Saddleworth District Tramways Bill was ordered to be 
reported for third reading by the Unopposed Committee of the House of 
Commons on Wednesday. The bill has already passed the House of Lords, 
and provides for the abandonment of certain authorised railways, &c. 

The Ealing Corporation Bill was considered by the Unopposed Com- 
mittee of the House of Lords on Tuesday. It is of an omnibus” 
character, and includes several clauses relating to electric supply, the 
chief one of which is the authority to supply electrical fittings and to do 
wiring only through contractors, the Borough Council financing them for 
this purpose. The bill was ordered to be reported for third reading. 

The Trade Marks Bill, as amended, was read a third time in the House 
of Commons on Wednesday. 

In the House of Lords on Monday the Shropshire, Worcestershire d: 
Staffordshire Electric Power Bill, the Paisley District Tramways Order 
and the Glasgow Corporation Tramways (Consolidation) Order were read 
a third time. 

An inquiry under the Private Legislation Procedure (Scotland) Act into 
two provisional orders for Edinburgh suburban tramways was opened on 
Saturday last. The lines were promoted by the National Electric Con- 
struction Co., and they would run between Edinburgh and Queensferry. 
The Dolter surface-contact system was proposed There is only one route, 
7 miles 7 furlongs in length, in the order as it came before the Com- 
missioners, although originally three were proposed. The estimated 
capital expenditure was put at £150,000. There was considerable 
opposition, including the Caledonian and North British Railway, and 
after hearing evidence the order was refused. 

The Wigan Corporation General Powers Bill was before a Committee of 
the House of Commons last week presided over by Col. Welby. One 
section of the measure gave the Corporation authority to take overa 
number of electric lighting provisional orders within the arca of the 
Wigan Poor-Law Union. The Lancashire Electric Power Co. opposed, 
and after hearing evidence the Committee sanctioned the transfer of the 
Ince Electric Lighting Order, but refused the remainder. 


PRIVATE BILLS *BLOOKED " BY IRISH PARTY. 


Since the Government defeatin the House of Commons last week, the 
Irish party have imp eded the progress of private bills as a protest against 
the decision of the Prime Minister to continue in power. Each day objec- 
tion has been taken to any private bill, and as obviously there is no {ime— 
or necessity—for debates on bills of a non-contentious character that have 
passed through the Committee stages in both Houses, the measuns 
cannot proceed until the opposition is withdrawn. Unless a compromise 
can be arrived at, it has been suggested by the Chairman of Committees 
that he will move the suspension of these private bills until next session. 

The rrivate bills of electrical interest affected so far by these tactics 
are: Baker-street & Waterloo Railway, Charing Cross, Euston & Hamp- 
stead Railway, Edgware & Hampstead Hailway, Metropolitan Electric 
‘Tramways, Dublin United Tramways,* Metropolitan Electric Supply 
(Acton), Sheffield Universi!y (Transfer), Shepton Mallet Gas (Electric 
Lighting), County of London Electric Supply. * The Irish party are 
willing to allow any Irish measure to proceed, but the Ministerialists have 
retaliated in the caze of the Dublin United Tramways Bill. 

Yesterday (Thursday) it was announced that the blocking notices would 
be ая by the Irish paity, and the bills will therefore be allowed to 
proceed. 


TELEPHONE AGREEMENT. 


In the House of Commons yesterday (Thursday), 
Mr. LOUGH asked the Postmaster- General when he expected the re- 
port from the Committee to which the Telephone Purchase Agreement 
was referred to be presented; what day the Government had fixed, in ac- 


cordance with his promise, for its discussion; and whether the agrese- 
ment could become operative without the approval of Parliament. 

Lord STANLEY replied that he understood the report would be pre- 
sented shortly, and that the agreement could become operative without 
the approval of Parliament. He was authorised by the Prime Minister to 
say that there was no intention of violating the promise that the House 
should have an opportunity of discussing the matter before the end of the 
session. 

Mr. LOUGH: Why not postpone it until next session? 

Lord STANLEY : I cannot do that. 

Mr. LOUGH asked whether it would come on after midnight. 

Lord STANLEY: Very likely. 

Subsequently, in reply to Mr. JOHN ELLIS, 

Mr. BALFOUR said he could not promise time before midnight. 

Mr. GIBSON BOWLES intimated that if the matter came up after 
midnight he should oppose it by every means in his power, 


MINISTER OF COMMERCE. 


In the House of Commons on Wednesday, Mr. D. A. THOMAS 
(Merthyr Tydvil) asked when it was proposed to introduce the Govern- 
ment Bill for the creation of a Minister of Industry and Commerce. 

Mr. BALFOUR replied that the bill would be introduced in two or 
three days. 


TELEGRAPH AND TELEPHONE CONTRACTS. 


In the House of Commons on Monday, Sir THOMAS DEWAR asked 
the Postmaster-General if he would state the value of the contracts for 
telegraph and telephone plant respectively given to British and foreign 
firms respectively for each year during the last three years. 

LORD STANLEY, in a ре reply, said he was unable to divide the 
amounts between telegraph and telephone plant, as many articles were 
used in connection with both. The value of the contracts given to British 
and foreign firms respectively during the last three years was as follows :— 


ritish. Foreign. 
// . . . £757,814 ...... £92,740 
190 ! . 669,988. . 76,883 
/// teaches 729,137 228,461 


The orders given to foreign firms included respectively £83,676, 
£69,802, and £220,054 for telephone apparatas, mostly required for 
equipping exchanges worked on the central-battery system, for which the 
principal patents were held by foreign firms. 


LEGAL INTELLIGENCE. 


Rene & Oo. v. Wolf. 


In the Lord Mayor's Court (London) on Wednesday last week judg- 
ment was given in this case (reported in our issue of 7th inst.) Plaintiffs 
sought to recover the price of goods supplied, including certain sparking 
plugs. Defendant refuted to pay for the plugs as the bulk supplied were 
alleged to be not according to sample, and were defective. 

The ASSISTANT JUDGE (Mr. F. S. Jackson), before whom the case 
was tried, with Mr. Cozens-Hardy as assessor, said he had received Mr. 
Cozens-Hardy’s report on the tests made by him. Mr. Cozens-Hardy had 
come to the conclusion that the mica cigarette in the plugs was not in 
accordance with sample, and that although some'of the pluga were capable 
of being used on motor cars they occasionally missed fire. When there 
was а break down it was generally at the end of the mica cigarette. Upon 
that report he (Mr. Jackson) entered judgment for defendant. 

Leave to appeal was given. 


Blectrical Trades Supply Co. v. Hind Bros. & Oo. 

At Belfast last week, plaintiffs brought an action against Hind Bros. 
& Co., of Belfast, for tho return of certain goods deposited with defen. 
dants as plaintiffs’ agents, or for their value (£75) and for damages (£50) 
for detention. 

Defendants pleaded return of goods since aclion brough!, and in 
respect of the claim for damages for detention, 10a. had been paid into 
Court. Alternatively they pleaded that tbey were entitled to a set-off 
against plaintiffs’ claim on the ground that plaintiffs were indebted to 
them in £125 for remuneraticn and salary due to defendants for work 
done and services rendered as agents for plaintiffs under an agreement 
at the rate of £100 per annum, being one year and three months’ salary 
from Feb. 1, 1903, to April 30, 1901, and defendants claimed to set off 
against plaintiffs’ claim so much of the £125 as might be sufficient to 
satisfy the same. It was further alleged by defendants that plaintiffs 
were indebted to them in £25 for storage of goods, &c. 

On the case being called, it was intimated that the original claim had 
been settled, the goods having leen returned, Mr. Hind agreeing t> 
judgment for £12. 123, 11d. 

Mr. W. E. HIND (trading as Hind Bros. & Co.) said for the purpose of 
his agences he had an office and stores, for which he paid £38. 10s, in 
rent and taxes. He was catrjing on three agencies. He thought £20 to 
£25 would bea fair sum for plaintiffs to pay for the storage of their goods. 
He had sold for the plaintiffs goods to the value of £380, and received 
£19 in respect of commission at the rate of 5 per cent. 

For plaintiffs it was urged that in May, 1903, it was agreed that instead 
of the terms embodied in a former agreement Mr. Hind should receive 5 
per cent. commission and out-of-pocket expenses, and from that time 
until the termination of the agency that arrangement was not questioned. 
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On the findings of the jury the LORD CHIEF BARON entered judg- 
ment for plaintiffs on the claim for £12. 13s. 5d. (£12. 12s. 11d. the value 
of the goods, and 6d. damages for detention), with costs, and for Mr. Hind 
on the counter-claim for £15 with coats. 


Garry v. Blatter. 


On Saturday, Mr. Justice Itidley heard an action by plaintiff to recover 
from Mr. A. Slatter £500 alleged to be due under a covenant in a deed 
dated June, 1899. 

Mr. 8. COOPER, for plaintiff, said his client was desirous of having 
her son apprenticed to defendant to learn the business of electrical engi- 
neering with a view to his becoming a partner and purchasing a share of 
the business. For this purpose she advanced defendant £650, of which 
£150 had since been returned, the remaining £500 being set off against 
the share of the business. It was provided in the deed that if the interest 
was duly paid and no coverant broken, the principal was not to be called 
in except in accordance with the terms of the agreement. It was mutu- 
ally agreed in February, 1901, that the share of the business should not 
be purchased, and plaiatiff's case was that on that agreement being come 
to what was left of the deed became a simple mortgage, and that tbe 
principal money could be called in. ; 

Mr. GORE BROWNE, K. C., for defendant, said the money had been 
advanced to be put into the business, and it was known to both parties 
that it could not be repaid without breaking up the business. 

His LORDSHIP said it was true that, as the deed was originally drawn, 
the usual result of a mortgage was interfered with by the proviso; but 
the proviso turned on the clause by which plaintiff’s son was to become 
a partner. When that clause ceased to exist the whole зеаѕоп for the 
proviso was taken away. The money was clearly repayable, and there 
must be judgment for plaintiff, with costs. 


Underground Telegraph Wires. 


On Wednesday, Mr. Paul Taylor, acting as arbitrator in a dispute 
between the Postmaster-General and tbe Marylebone Borough Council, 
as to laying underground telegraph wires, sat at Bow-street (London) to 
hear arguments. | 

The controversy агоғе in connection with the payment of costs incurred 
by the Council in making good streets in their district which had been 
broken up by the postal authorities for laying underground telegraph 
wires. The Post Office authorities had applied for permission to Jay down 
other wires, but this had been refused by the Council pend'ng the settle- 
ment of the latter’s claim. 

Sir ROBERT HUNTER, representing the Postmaster- General, now 
urged that if the Council had any claim against the Post Office it should 
be decided in a proper way before a legal tribunal, and that the action of 
the Council in seeking to force the hand of the Postmaster-Geueral by 
hindering the development of the telephonic and telegraphic system in 
the St. John’s Wood district was unjustifiable. 

Mr. BODKIN, for the Council, dwelt on the inconvenience caused by 
the roads being so frequently cut up by the postal and other authorities, 
In order to make good the damage done to their roads, the Council had 
had to spend hundreds of pounds. They had received some of the money 
back, but the Postmaster-Generrl still owed the Council a considerable 
sum, which they thought ought to be paid before further damage was 
inflicted. 

Mr. TAYLOR decided that the wayleaves applied for by the Post- 
master-General ought to be granted by the Council irrespective of any 
dispute as to the cost of previous operations. He also decided in favour 
of the Postmaster-General’s claim in respect of the proposed erection of 
a pols for telegraphic purposes just outside Lord's cricket ground. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


—— 


APPOINTMENTS VACANT AND FILLED. 


A junior assistant electrical engineer is wanted at Burnley Cor- 
poration electricity works. Application forms, &c., from the acting 
borough electrical engineer, Mr. Jas. E. Starkie, A M.I.E.E. See 
advertisement. 

The Brush Electrical Engineering Co. require à manager for their 
warehouse department. Applications to the secretary, Victoria 
Works, Belvedere-road, London, S.E. See advertisement. 

A test room assistant is wanted by the British Electric Trans. 
former Co. (Ltd.), Hayes, Middlesex. See advertisement. 

A telegraph officer is required for Southern Nigeria. Salary £400 
a year, with free quarters. Applications to Crown Agents for the 
Colonies, Whitehall-gardens, London, S.W., by Aug. 7. See also 
advertisement. 

Applications are invited for the positions of assistant lecturer in 
engineering (salary £200) and of assistant Jecturer and demonstrator 
in engineering (salary £100) at the University of Liverpool. Appli- 
cations to registrar (Mr. P. Hebblethwaite) not later than Aug. 14. 
See advertisement. 

A teacher of elementary magnetism and electricity is required at 
Smethwick Technical School. Particulars from secretary to Educa- 
tion committee (Mr. Arthur H. Sears). 


An assistant lecturer in mechanical engineering is required at 
Salford Royal Technical Institute. Salary £120. Applications by 
Aug. 9. 

Stretford District Council require a cable jointer. 
to chairman of Electricity committee, Old Trafford. 


À principal is required for municipal technical schools, Limerick. 
Salary £200 to £250. Applications to secretary by July 31. 


Croydon Education committee require & principal for their poly- 
technics. Salary £350. Applications to clerk by Sept. 11. 


Applications 


Mr. F. A. Nixon has been appointed chief electrical engineer to 
Handsworth (Staffs.) District Council at a salary of £350 per annum. 


Southend-on-Sea have appointed Mr. A. C. Johnson, of Burnley, as 
assistant electrical engineer at £150 per annum. Mr. H. K. Rowe 
has been appointed switchboard attendant and Mr. Daniels chief 
tramway inspector. 


Mr. J. Coxon has been appointed instructor in electric wiring at 
the West Ham Technical Institute. 


Mr. W. R. Bruce, formerly of Edinburgh, has left to take up an 
appointment as astronomer at Pilar, Argentina. 


Research Scholarships.—The governors of the Merchant Ven- 
turers’ Technical College, Bristol, have decided to award annually 
to the most suitable candidate who, being a member of the college, 
has taken the B.Sc. degree of the University of London or gained a 
similar distinction, a research scholarship of the value of £50, 
tenable at the college for one year. The scholar will be required to 
undertake some research work in the departments of applied chemistry 
or engineering, and the governors will defray the cost of the appa- 
ratus and materials needed for the prosecution of the research. 


Victoria University, Mauchester.— Particulars of the courses 
of instruction, including lectures, laboratory work and drawing, 
also physics, mathematics and chemistry, qualifying for the degrees 
in engineering and the engineering certificate, can be obtained from 
the registrar. 


City and Guiids of London Institute.—The Council on Monday 
awarded the diploma of Associate of the City and Guilds Institute 
to the following matriculated third.year students of the Central 
Technical College who have completed a full course of instruction 
in electrical engineering as prescribed by the Council :— 

W. H. Grinsted (Siemens medal and premium), A. J. Aldridge, C. R. 
Bland, E. B. Brown, J. L. Cook, P. G. Dani, P. Eisler, R. R. Elliott, О. 
Faber, W. M. Hooton, H. R. Hudson, G. Johnson, N. H, Martin, C, R. 
McGowan, C. E. Nightingale, H. K. B. Reed, F. C. Street, F. W. Strick- 
land, K. J. Thomson, F. L. N. Tuck, W. Turner, A. Vipan and E. C. 
Webber. 

The diploma was also conferred on 22 students of civil and mechanical 
engineering and three of chemistry. In addition, certificates have been 
awarded to 32 matriculated third-year students who have completed a 
full course of instruction at the Central Technical College, and t5 68 
students who have completed a full course of instruction at the Technical 
College, Finsbury. 


Lectures.—A series of 12 University Extension Lectures on 
* Electricity in its Modern Applications" is to be given by Mr. 
J. Hume Rothery, M.A., at Middlesbrough, commencing the week 
ending Oct 7. 


Alleged Frauds.— At the Guildhall (London) on Saturday, before 
Ald. Crosby, Geo. Webber was charged with conspiring .with two 
others (not in custody) to defraud; also with obtaining a cheque for 
£232 15s. from Messrs, Strode & Co, electrical engineers, by false 


pretences. After hearing formal evidence prisoner was remanded 
on bail. It was stated that the extent of the alleged frauds was 


about £20,000. 


Arlecdon and Frizington.—The Council are in negotiation for 
the supply of electric current by the West Cumberland Electric 
Power & Tramways Co., who are about to commence the construc- 
tion of tramways in the district. 


Australasia.— Mr. Taii, the Chief Commissioner of the Victorian 
Railways, has fixed the annual contribution of St. Kilda Council 
towards the interest on and repayment of the £23,500 capital which 
is to be expended on the construction of the St. Kilda-Brighton 
(Victoria) electric tramway at £517, and that of the Brighton 
Council at £423. The route will be 3 miles in length. 

On the Pioneer Gold Mining Co.'s estate (Bright, Victoria) new 
electric plant has been installed, comprising a 25-kw. turbine-driven 
Bullock generator. Current is supplied for lighting the battery house 
and mine. There are also electric motors for pumping and winding. 


Barking. —The promoters of the Administrative County of Lon- 
don & District Electric Power Bill, who recently entered into a 
provisional agreement to purchase the municipal electricity works, 
have agreed to supply electric current at an average price not ex- 
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ceeding 4d. per unit for lighting and 1d. for power. The company 
will take over the undertaking of the Council with liabilities (not 
exceeding £100,000), and will pay a rent of £150 a year for the land 
upon which the generating station stands, to be reduced to £100 
after 10 years. 


Battersea (London)—On Wednesday the Council adopted a 
scheme prepared by the borough electrical engineer (Mr. W. A. 
Kemm) for the electric lighting of the whole of the Nine Elms 
ward. 

The cost of the extension of the necessary mains for public and private 
lighting, including arc lamps and necessary feeder cable from the gene- 
rating station is estimated at £14,000. 


Bexhill.—The capital expended on the electricity undertaking 
during the year ended March 81 was £4,815. 18s. 5d., making the 
total £52,179. 2s. 2d. 

The net income for the year was £7,257. Ys. 1d., including £4,523. 7s, 3d. 
from sale of current for. private lighting and £2,678. 19s. 3d. for public 
lighting. Expenses were £4,688. 18s. 8d., leaving £2,568. 10s, 5d. to 
meet interest (£1,498. 158.) and sinking fund (£1,375. 15s. 8d.). The net 
deficit was £801. 0s. 8d. 510,285 units of current were generated and 
411,259 units were sold. The total maximum supply demanded was 
371kw. 71 new consumers, representing 8,522 8-c.p. lamps, were added, 
making the totals 490 and 24,489 respectively. 

In his annual report the borough electrical engineer (Mr. W. T. 
Le Feuvre) states that the original buried feeder boxes have been replaced 
by feeder pillars erected above ground. The original arc lamps in Sea- 
road and St. Leonard's-road have been experimentally replaced by 
“ Santoni” flame arc lamps, and with a slightly smaller current con- 
sumption the light has been increased by about 30 per cent. The use of 
Nernst lamps has been continued and a new and improved design of street 
glow-lamp fitting is being adopted for street-lighting extensions. The 
exhibition of motors, fittings, &c., held in February last had a very stimu- 
lating effect upon the demand for current for lighting and power. 


Birmingham.— The City Council on Monday adopted the report 
of the Electric Supply committee recommending the erection of 
additional sub stations, &c., in order to supply energy for the tram- 
ways. The chairman of the committee (Mr. Ellaway) explained 

That when the committee presented their report last year, asking for 
kanction to proceed with the Summer-lane station, they were careful to 
explain that while they proposed to erect by far the larger portion of the 
buildings, the plant and machinery were only a first equipment sufficient 
for immediate needs. While the probable requirements of energy for tram- 
ways during 10 years was estimated at 7,500 kw., provision was only asked 
for the installation of 3,600 kw. The additions proposed were neces- 
sitated by the scheme of the Tramway committee for the extension 
of the tramways, which involved the laying of about 31 miles of new lines. 
With regard to the three sub-stations already sanctioned, the intention 
was to build them only to about half their ultimate siz». They were now 
advised by the engineer (Mr. R. A. Сналттоск) that it would be better to 
erect the buildings complete in order to give room for the full length of 
switchboards. It would seriously interfere with the runniog of the plant 
if at a later date they had to take down and rearrange the various switch. 
boards when enlargements became necessary. To the £10,500 for the 
building of the three stations they now added a further £16,000. They 
did not propose last year to provide for electric lighting at Saltley, but 
now that à sub-station was becoming a necessity the committee thought 
it best to provide for lighting also. The cost of the high-tension lighting 
cable connecting Summer-lane to Saltley was £6,000, and they asked for 
£10,000 for lighting mains and feeders for the district. The total sum 
required for extensions was about £100,000. 


Bridiington.— The Council have applied for sanction to a loan 
of £4,500 for electricity supply. 

Brighton.—At the meeting of the Council last week the accounts 
of the electricity department abstracted in our last issue were ap- 
proved. The Ете (£5,881. Os. 7d.) was carried to reserve. 


Burnley.—An unopposed inquiry was held last week into the 
Council’s application for sanction to a loan of £16,194 for electricity 
supply extensions. 

Chippenham.— Messrs. J. & J. S. Enright are applying for an 
electric lighting order. 


Cirencester.— The Cirencester Electric Supply Co. have notified 
their intention to apply for a provisional electric lighting order. 


Ойу of London.—Last week the Court of Common Council 
approved the following clause setting forth the manner in which 
electrical apparatus and circuits in vaults and areas are to be pro- 
tected. The clause is to be added to the regulations :— 

In connection with any provision in vaults, areas or cellara for the use 
of electricity tor lighting, power or for any other purpose, the pressure 
between any pair of terminals or conductors shall not exceed 450 volts, 
and the whole of the conducting circuit shall be insulated in the best pos- 
sible manner and be encased in a continuous metallic sheathing efficiently 
connected to earth, so as to ensure at all times an immediate and safe 
diecharge of electrical energy. 


Company to be Struck off Rezister.— The London Gazette 
for July 21 announces that Neild's Sleeve Electric Joint Syndicate 
will be removed from the Register of Joint Stock Companies in three 
months unless cause is shown to the contrary. 


Cradley.— The Empire Electric Light & Power Co. will apply for 
a provisional order for this district. 
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Dover. The capital expended on municipal electricity supply at 
March 81 was £167,016. 11s. 7d., an increase of 47.383. 3s. 1d. since 
the acquisition of the undertaking by the Corporation. 

The income for this period was £20,799. 5s., including £17,715. 5s. 
from private consumers and £1,803. 4s. 9d. for public lighting. The 
cost of generation was £8,187. 168. 6d., and the total expenses were 
£10,637. 11s. bd. Interest absorbed £7,965. 16s. 4d., and after appro- 
priating £2,237 to sinking fund, £1,475. 11s. 9d. was carried forward. 
1,591,851 units of current were generated, 764,520 units being supplied to 
private consumers, 399,620 to the tramways department, and 133 921 
(104.647 to the aro and 29,274 to Nerost nnd incandescent lamps) to 
public lamps. Applications were received for the equivalent of 4,044 
8 c.p. lamps, and the total connections were equivalent to 31,500 8 с.р. 


Durham.--The County Council were recommended on Wednesday 
by the Electricity Supply committee to promote а bill to authorise 
the Council to establish a system of electricity supply in the county, 
but consideration of the report was deferred until the next meeting. 


East Ham.— The accounts of the municipal tramways for the year 
ended March show a net profit of £2,612, which has been placed to 
reserve. 


Eton.— Applications for provisional orders are to be made by the 
Slough & Datchet Electric Supply Co. and the Uxbridge & District 
Electric Supply Co. for the parishes of Burham, Farnham Royal, 
Fulmer, Hortor, Iver, Langley Marish, Stoke Poges, Wexham, and 
Hedgerley. 


Exhibition.—An international exhibition will be held at Hagley 
Park, Christchurch, Canterbury, New Zealand, from Nov. 1, 1906, 
to April, 1907. Provision is being made for giving a supply of 
electricity, gas and water to exhibitors. The exhibition is under 
Government patronage, the Government representative for the 
United Kingdom and Continent of Europe being Mr. T. E. Donne. 
Applications for space to the secretary of the local committee. 


Fulham (Gondon).— Messrs. Allen & Norris recently inform: d 
the Council that they were about to build 400 flats in the vicinity of 
Woodlawn-road, and would have them wired provided the Council 
supplied prepayment meters. The Borough electrical engineer (Mr. 
A. J. Fuller) advised the Council to accept the offer. 

Mr. FurLEB said he had obtained from the British Thomson-Houston 
Co. a sample meter, the cost of which was roughly £1 more than an 
ordinary meter, and to meet the additional expense he proposed that 
current should be charged for at the rate of 4d. per unit. As a trial he 
proposed that 25 1d. in the slot prepayment meters be obtained from 
the British Thomson. Houston Co. at а cost of £103.23. 6d. It successful 
they would, no doubt, be extensively adopted. Mr. Fuller's recommenda- 
tions were agreed to on Wednesday. 

Hackney.— The Council have abandoned the idea to hold an 
electrical exhibition. From the end of the September quarter meter 
rental is to be a uniform 1s. per quarter for all sizes. 

The Works committee recommend the Council to adhere to their 
decision to insist upon the use of the conduit system on the Lea 
Bridge-road electric tramway route. 


Hampstead (London).-—The Council were recommended at their 
last mectiny to fix the charges for electric current for private light- 
ing at 6d. per unit for the first hour's maximum demand and 14d. 
per unit after during the winter quarters, and a uniform charge of 
làd. per unit for the summer quarters. No alteration was to be 
made in the charges for heating and power, but an amendment to 
refer the matter back was carried. 

The Council have decided to contribute £50 to the electrical 
exhibition at Olympia promoted by the National Electrical Manu- 
facturers’ Association. RS 


Hastings. The official inspection of the tramways took place on 
Thursday last week. The official inauguration has been provisionally 
fixed for Aug. 1. 


Hayward's Heath.— Messrs. J. & J. S. Enright and the Hay- 
ward's Heath Electric Supply Co. have notified the Council that 
they will apply for provisional orders. 

Heavitree.— Exeter Corporation will apply for a provisional order 
for this district wth the consent of the Council. 


Heckmondwike.—The Council have reduced the price of incan- 


descent electric lamps for street lighting from 80s. per annum to 
28s. 6d. 


Hemel Hempstead.—The Empire Electric Light & Power Co., 
the Mutual Electric Light & Power Co. and the National Provincial 
Electricity Corpn. have given notice of intention to apply for electric 
lighting orders. 

Honiton.— Messrs. J. & W. Purves have given notice of intention 
to apply for electric lighting powers. 


Hospital Lighting.—Norwich Town Council have authorised an 
expenditure of £232 in laying mains and installing the electric light 
at the Isolation Hospital. 

Ilford.— At the last meeting of the Council the accounts of the 
electric lighting department for the year ended March 31 were pre- 
sented and approved. 

The total income was £21,901, expenses £6,052, gross profit £9,500. 
The net profit was £5,767, against £2,876. Tue reserve funi now 
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amounts to £5,767. The Electric Light committee recommended a 
reduction from 44d. to 4d. per unit flat, and from 6d. and 2d. to 6d. and 
14d. on the maximum-demand system. There are now over 2,000 con- 
sumers on the books of the department. 


ironmongery, Hardware, Electrical and Allied Trades 
Exhibition.—Under the auspices of the Ironmongers' Federated 
Association, an exhibition with the above title is being held at the 
Agricultural Hall, London, N., ftom July 25 to Aug. 4. We think 
it is à misnomer to include the electrical trades in the title, for there 
is next to nothing of an electrical character at the exhibition if we 
except the stands of Messrs. F. A. Glover (electric fans, motors and 
are lamps), Richard Johnson & Nephew (wires and cables), Sessions 
& Sons (slate and marble switchboard mounts), and a few other 
exhibits of electric bells, lamps, &c. 


Islington (London).—The Council on Friday adopted the recom- 
mendation of the Lighting committee to reduce the charge for electric 
current for power to 1d. per unit, provided consumers agree to take 
current for not less than three years. The matter was discussed in 
camera upon the advice of the town clerk, who stated that the 
debate on the reduction of charges at the last meeting was being 
used by the promoters of the Administrative County of London & 
District Electric Power Bill, and they were stating that Islington 
could rot make a reduction without an addition to the cost of 
lighting. 

Korea.—The Imperial Governments of Japan and Korea have 
decided to rearrange the system of communications in the latter 
country, and, amalgamating it with that of Japan, to unite the two 
systems into one common to the two countries. Consequently, the 
control of the telegraphic and telephonic services of Korea has 
passed to the Japanese Government (except the telephone service 
exclusively pertaining to the Korean Imperial household). It is pro- 
vided by the agreement that, when it is considered necessary by the 
Japanese Government to extend telegraphic and telephonic com. 
munications in Korea, they may acquire land and buildings com- 
pulsorily for the purpose, the Japanese Imperial Government accept- 
ing the responsibility for the good &dministration and expenses in 
relation to the services. The Japanese Government, of course, takes 
over all arrangements and undertakings entered into by the Korean 
Government with the Governments of foreign Powers regarding the 
Korean postal, telegraphic and telephonic services, and will in future 
conclude, on behalf of the Korean Government, any convention that 
may require to be made between Korea and any foreign country. 


Ledbury.— Messrs. Foote & Milne are applying for an electric 
lighting order, and the Council have decided to oppose. 


Leeds.—The Tramways committee recommend the adoption of 
a system of Id. fares on all the tramway routes, with the exception 
of those leading to Headingly, Chapeltown and Roundhay. Each 


stage will, as far as possible, be limited to half a mile, the recent 


experiment of two-thirds of a mile for a id. on the Hunslet and 
Stanningley routes not having proved a financial success. 


Leith.—For the past year there was a gross profit of £7,946 on 
the working of the electricity undertaking, and after meeting 
interest and sinking fund the balance was £1,826. 


Light Railways.—The Tarporley Light Railway Order has been 
submitted to the Board of Trade for confirmation. Objections by 


Aug. 19. 


London County Council.—At Tuesday's meeting loans were 
granted to Poplar (£10,818) and Woolwich (£655) for electric 
lighting. 

. Subway.—The adjourned report of the Highways committee 
recommended that expenditure not exceeding £50,000 be sanctioned in 
connection with the acquisition of lands required for the construction of 
the tramway subway from Sonthampton-row to Victoria Embankment. 
—Agreed to. The same committee reported that rapid progress was 
being made with the work of construction and equipment of the tramway 
subway between Southampton-row and the Strand, and suggested that 
arrangements be made for a through route from the Strand to the 
Angel, Islington, via the tramway subway, Theobalds-road, to the new 
line in Rosebery-avenue to St. John’s-street-road. The North Metro- 
politan Company expressed its willingness to allow the Council to recon- 
struct the lines in Theobalds-road subject to the Council paying reasonable 
compensation in respect of the dislocation of traffic thereby involved. 
The committee therefore recommended that the estimate of expenditure 
on capital account of £59,394, made up of the undermentioned amounts, 
be approved in respect of the equipment of the tramways from the Strand, 
via the tramway subway, to Theobalds-road, and the reconstruction and 
equipment of the tramways in Theobalds-road between the present 
tramway terminus and the authorised tramways in Rosebery-avenue : 
Rolling stock £33,000, trackwork £19,870, cable, switchboards, &c., 
£5,024, lighting, &c., £1,500.— Consideration adjourned. 

Greenwich Generating Station.—The committee reported on the erection 
of the second portion of this station, and recommended that the estimate 
of £30,000 of expenditure in respect of the construction of the foundations 
and the erection of the chimneys for the second portion of the Greenwich 
electricity-generating station be approved.— Postponed. 

The Council's Tramway Bill.—The Highways committee suggested 
certain slight alterations in the bill to be brought in next session, and 


exceptionally bad weather. 


recommended that authority be sought to confer upon the Council the 
p included in the London County Council (Tramways) Bill, 1905 — 
namely : 

(i.) Construction of tramways from Westminster Bridge-road, via 
Westminster Bridge, Victoria Embankment and Blackfriars Bridge to 
Blackfriars-road terminus, with the necessary junctions. 

(ii.) Extension of the tramways in the tramway subway from the Strand 
to join the aforesaid lines near Waterloo Bridge. 

(iii.) Diversion of a portion of the tramway subway near Waterloo Bridge. 

(iv.) Construction of electric tramways over the new Vauxhall Bridge. 

(v.) Construction of tramways from the county boundary near the june- 
tion of Crystal Palace-parade and Anerley-road, via Crystal Palace-parade, 
to a point near the central-transept entrance to the Palace. 

(v1.) Diversion of a portion of the tramways from Lewisham High-road 
to Forest Hill via Stondon Park, instead of along a portion of Brockley-rise. 

(vii.) Construction of such of the new tramways authorised by the 
London County Tramways Act, 1900, the powers in respect of which have 
not yet been exercised.—Consideration adjourned. 

New Tramway Junction at St. George's Сігсиз. —Іа the course of their 
report the committee recommended that a sum not exceeding £4,500 be 
expended on the construction of a junction line between the tramways in 
Borough-road and Blacktriars-road.— Agreed to. 

Modification of Car Ploughs.—The committee reported that early in 
1904 considerable difficulty was experienced, on certain sections of the 
Council tramways, with the working of the conduit ploughs, owing to the 
Mr. A. N. Connett (of Messrs. J. G. White 
& Co.) visited Paris, with certain of the Council’s officials, for the purpose 
of investigating the system in operation there, and the committee recom- 
mended that, besides £42. 10s. out-of-pocket expenses, Mr. Connett should 
be paid the sum of 50 guineas for his services.— Agreed. 

Thermit Welding of Rails.—On this subject the committee reported as 
follows : We have from time to time received complaints as to the noise 
caused by the running of the tramways on the Tooting section. It 
appears that the rail joints have in many cases worked loose, and we have 
considered what means can be taken to remedy this defect and so reduce 
the noise. We think in the first instance a trial should be made of the 
Thermit system of welding rail joints, of which we have made a careful 
examination. We have accordingly arranged for 200 rail joints tolbe welded 
on [this principle, at a total {cost of about £240. The necessary expen- 
diture for this work is covered by the annual maintenance estimates for 
the current year. 

The Over-bridge Tramways.—Consideration of a report by the Parlia- 
mentary committee on the subject of the rejection of this scheme was 
postponed. 

Electromagnetic Track Brakes for Tramcars,—The Committe2 recom- 
mended an expenditure of £3,500 for the provision of electromagnetic 
track brakes for 60 tramcars, and that 50 of the brake sets should be pro- 
cured from the British Westinghouse Co. and 10 sets from the British 
Thomson-Houston Co. The same report, dealing with the speed of the 
cars, said the Committee had decided before taking any action in the 
matter of increasing the speed to ask the Board of Trade whether, in the 
event of the cars being fitted with new brakes, they would be willing to 
revise the present speed limit, suggesting that speeds of from 4 to 16 miles 
an hour should be authorised. The Board replied that, in the event of 
the cars being supplied with electromagnetic brakes, it would be prepared 
to revise the speeds subject to obtaining the views of the local authorities 
and the Commissioner of Police.—Agreed. 


London Private Fire Brigade Association.—This association 
numbersamongst its affiliated branches many fire brigade equipments 
of electrical firms, and members of the private fire brigade corps 
will be interested in the annual report and balance sheet which has 
just been issued, and which shows the operations of the association 
for the past year. It will be remembered that brigades affiliated to 
this association lately held their tournament, and that at the City 
of London challenge shield competition at the Guildhall in Decem- 
ber last showed the degree of competence which has been attained 
and maintained. The private fire brigade movement is one that 
should appeal to all large business houses, as it has already appealed 
to many of the leading electrical firms. 


Lucan-Leixlip Electric Railway.—An inquiry was held last 
week into the proposal to extend the existing Dublin and Lucan line 
to Leixlip, a distance of about one mile. Current would be taken 
by the promoters from the Dublin & Lucan Electrie Railway Co. 

The engineer (Mr. W. F. CLAnRE) said the gauge would be 3 ft. 6 in., and 
the line would be laid at the side of the public road on a raised platform. 
The County Council did not oppose at this stage. 


Maidstone.— The capital expended on the electricity undertaking 
at March 81 was £58,980. 16s. 3d. 

Revenue was £9,222. 4s. 4d. (compared with 46, 288. 48. in the previous 
year). Working expenses were £4,661. 18s. 9d. (against £3,779. 19a. 4d.), 
gross profit being £4,560. 5s. 7d. (against £2,508. 4s. 8d.). Interest and 
capital charges absorbed £4,093. 15s. 11d. (against £3,647. 12s, 4d.), the 
net profit being £466. 9s. 8d. (compared with a loss of £1,275. 0s. 10d.). 
There are 470 private consumers with the equivalent of 33,485 8-c.p. 
lamps connected. 939,127 units were generated, and 811,055 were sold. 
Works costs were 0:979d. (against 1:307d.), and total costs 123d. 
(against 1:6944.). The load-factor was 20:4 (against 18:7). 

The engineer (Mr. E. E. Hoadley) anticipates that the reduced price 
of 44d. per unit for current for shops and business premises and 
facilities now afforded for obtaining small arc lamps on hire will lead to a 
largely increased demand for current. Mr. Hoadley urges the desirability 
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of endeavouring to secure the electric driving of the sewage-pumping 
machinery, and to arrange terms for the maintenance of incandescent 
and Nernst lamps at а small charge per annum. 

The tramways earned during the 84 months ended March £5,064. Os. 8d. 
(including £4,819. 4s. 6d. in traffic receipts). Working expenses were 
£3,007. 0s. 2d., the gross profit being £2,057. 0s. 5d. Interest absorbed 
£419. 17s. 7d. and sinking fand £131. 17s, leaving a surplus of 
£1,531. 5s. 10d. Traffic revenue per car-mile was 10:2d. and working 
expenses 6:44. 141,122 units were consumed, or 1:25 per car-mile. 
Capital expenditure amounts to £24,969. 123. 10d. The engineer and 
manager (Mr. E. E. Hoadley) reports that the chilled iron wheels in use 
on the cara have not proved a success, the flanges chipping and neces- 
sitating the frequent renewal of wheels, and as the department have no 
wheel-press each axle has to be sent away to have new wheels put on at 
heavy cost. The cause of the chipping is difficult to discover. The con- 
sulting engineer (Mr. S. Sellon) at first thought it was caused by the 
wheels or the rails being out of gauge, but this was found not to be the 
cause. Mr. Hoadley considers it is due to the large amount of macadam 
on the road, the stones getting jammed in the rail grooves and so chip. 
ping the flanges, and this is borne out by the fact that every time the road 
is newly stoned there are more broken flanges than at any other time. A 
trial is to be made with steel-tyred wheels. | 


Maryport.— Foote & Milne and the British Electrical Engineer- 
ing Co. will apply for provisional orders. 


Mexico.— The Financial News“ says that considerable progress 
has been made in utilising for the generation of electric power the 
numerous streams which traverse the mining regions. 

One of the largest and most recent electrical plants established for 
mining purposes supplies Necaxa and El Oro, the electrical transmission 
cable between these places being 100 miles in length. It is intended to 
extend the line to Mexico Cit y, and it is expected that the demand will reach 
50,000 n.r. An American company is seeking a concession to establish 
an electric railway and generating plant on two small rivers near the Rosa 
Amarilla copper mines, and to supply power to the mines. 

Further hydro-electric plants are to be erected on the Santiago river. 
The company which has acquired the Perez concession for generating 
electrical energy by means of the water power of the Santiago river are 
putting down plant to supply the city of Aguascalientes, 110 miles away, 
and to supply street railway and mining companies en route. 

Mountain streams аге to be utilised at Velardena, Durango, for supply- 
ing current to mines. 

Several of the pioneer electrical companies have had to enlarge their 
planta. 

Midsomer Norton.—The Radstock & District Electric Supply 
Co. are applying for electric lighting powers for Midson er Norton 
and Wells Urban and Clutton and Wells Rural Districts. 


Mitchelstown (Cork).-—No. 1 Rural District Council are borrow- 
ing £2,000 for their electricity scheme. The water power of the 
Funcheon river is to be utilised. 


Newcastle-on-Tyne.—In an interesting report on street lighting 
prepared by the general manager of the tramways (Mr. E. Hatton) 
it 1s stated that the number of public arc lamps is to be increased 
from 200 to 360, and the annual charge for current, maintenance, 
&., to be reduced from £15. 10s. to £12. Capital expenditure on 
the new lamps, posts, &c., is estimated at £4,500. 


Newport (Mon.).—In the report of the borough electrical engi- 
neer and tramways manager (Mr. H. Collings Bishop) for the year 
ended March 81, it is stated that there was a very large increase in 
the output of electricity and the cost of generation had been greatly 
reduced. 

2,265,216 units of electric current were sold (721,918 for private light- 
ing, receipts £12,887. 16s. ; 373,150 for power, £1,781. 2s. 4d. ; 169,460 for 
public lighting, £1,745. 5s. Id.; and 1,000,688 for traction, £6 354. 5s. 7d.) 
The total income was £24,149. Os. 8d., works costs were £8,818. 8s. 11d. 
(0:984. per unit), and management and special expenses brought the 
total to £11,369. 15s. 8d., leavirg a gross profit of £12,781. 5s. After 
paying interest and sinking fund the net profit was £479. 7s. 8d. Capital 
expenditure is £221,167. 72. 8d., an increase of £20,661. 168. 5d. over 
previous year. 

Thecapitalexpenditureofthetramwaysdeparlment was 187, 369. 1 18. Id., 
an increase of £23,149. 19s. 2d. during the year. The total income was 
£27,850. 19s. 4d. (8:46d, per car-mile), including £26,883. 10s. 1d. from 
passenger fares. Working expenses were £20,469. 17s. 9d. (6°20d. per 
car-mile), and interest and sinking fund required £7,976. 78. (2°41d. per 
car-mile), leaving a deficit of £595. 5s. 5d. (or 0°15d. per car-mile). 
792,365 car-miles were run, 6,421,773 passengers were carried, and 
1,000,695 units of current were consumed (1:26 per car-mile). There are 
74 route-miles of double track and 40 cars, but 32 was the largest number 
in use at any one time. 


North London Tramways.— On Thursday last the construction 
was commenced of the short length of track to connect the North 
Metropolitan Tramways at the Archway Tavern with Middlesex 
County Council electric tramways from the Archway to Whetstone. 


Northants.—The County of Northampton Electric Power & 
Traction Co. are applying for provisional orders for Wellingborough, 
Raunds and Northampton (Rural). 


Obituary.—It is announced that the death of Mr. Peter John 
Nelson, superintendent of posts and telegraphs, Perak, Federated 
Malay States, occurred on May 18. 


Ormskirk.—The Council are negotiating for a site for electricity 
works, which are to be erected and maintained by the National. 
Electric Construction Co. 


Personal.—Mr. Marshall H. Bennett, has resigned his position 
with the General Electric Co., and is joining the British Thomson- 
Houston Co., Rugby. 


Poplar (London).—The borough electrical engineer (Mr. J. 
Horace Bowden) recently recommended some modifications and 
extensions of the low-tension network, and it has been decided to 
lay àn additional feeder from the southern sub-station to the 
southern extremity of the Isle of Dogs at an estimated cost of 
£1,435, and a low-tension feeder (six-core) from the northern sub- 
station to the Hackney Wick area at an estimated cost of £1,205. 

The borough electrical engineer (Mr. Ворен) recently asked the local 
firms who petitioned in favour of the Administrative County of London 
& District Electric Power Bill, whether they would be prepared to take 
electrical energy from the Council, and the following is a summary of 
the replies :—(1) Directly we have come to some decision in the matter I 
will communicate with you. (2) We shall be obliged if you will favour 
us with your most recent terms for supply of electric power for our works, 
as we are intending taking the matter into consideration. (3) Before 
signing the petition we particularly asked whether present installations 
would be used, and understood that they would not be interfered with 
except by terms mutually agreed. (4) We cannot say how soon we shall 
be in a position to adopt electricity, hut if you will state the lowest price 
at which you are prepared to supply, &c., we shall be glad to take your 
offer into consideration. (5) We regret that owing to slackness of work 
we do not contemplate at present any alteration or increase of power at 
our works. (6) I should be obliged if you would tell me at what all- 
round rate you would be prepared to supply electric current for lighting 
and power. (7) We note your terms with regard to electricity for power ; 
before doing anything in this direction we will communicate with you. 
(8) We beg to state that if at any time we should require electricity for 
power we shall be pleascd to come to you before settling the matter with 
anyone else, The writer only signed the petition to the bill because he 
considered that it would be good for the district generally and not be- 
cause we at the moment are requiring any electricity. (9) We are not 
prepared to consider an offer for an immediate supply of power. 


Portsmouth.—F or the year ended March 31 the receipts of the 
electricity department amounted to £45,719, an increase of £4,786 
over previous year. The expenses were £24,816, an increase of 
£1,645. After providing for interest and sinking fund (£15,803), 
the net profit was £5,510, an increase of £1,100. The profit has 
been transferred to reserve. 


Provisional Orders Revocation.—The Board of Trade have re- 
voked the Ballymena Electric Lighting Order, 1897, as from 16th 
inst., and the Fenton Electric Lighting Order, 1899, as from 18th inst. 


Rawtenstall.— Sanction to a loan of £12,000 for electricity supply 
has been applied for by the Council. 


Retford.—The provisional order, obtained by the Council in 
1899, was revoked by the Board of Trade, and а company has now 
given notice of intention to apply for an order. 


Selby.—Electric lighting powers are to be applied for by a 
company. 


Southampton. Thie accounts of the municipal tramways for the 
year ended March 81 show total income £50,916. 10s. 2d. (including 
£49,865. 1s. 3d. traffic receipts), and expenses £36,178. 12s. ld., 
leaving gross profit £14,787. 18s, 1d. 

Interest and income tax absorbed £5,900. 1s. 8d. and sinking fund 
£1,124. Is. 2d. After paying for some reconstruction work and construct- 
ing short extensions of lines, the balance (£3,617. 0s. 7d.) was carried to 
depreciation and renewals fund. Capital expenditure is £198,929. 11s. 10d., 
an increase of only £308. 13s. 9d. during the year. 1,307,645 units of elec- 
trie energy were purchased from the electricity department at 24d. per 


unit. 9,294,771 passengers were carried and 1,108,369 car-miles were run. 


Traffic receipts per car-mile were 10-69d., the average fare per passenger 
being 1:27d. 

Stafford.—The accounts of the Electricity department for the 
year ended March show capital expenditure .£31,698. 7s. 9d. (in- 
crease of £1,355. 11s. 3d.) 

Income was £3,544. 2s. 4d., working expenses were £1,416. 4s. 8d., 
gross profit being £2,197. 17s. 8d. After alloting £1,100 to depreciation, 
£206. 8s. 1d. to bonus to workmen, and paying £917. 10s. 11d. for interest 
and £991. 10s, 10d. to sinking fund, there was a deficit of £907. 12s. 2d. 
240,325 units were sold (compared with 180,145 in preceding year). The 
equivalent of 16,583 8 c.p.lamps is connected. The total maximum 
supply demanded was 223 kw. (against 173 kw.) 


Taunton.— Sanction to a loan of £4,844 for electricity supply has 
been applied for by the Council. 


Tourists’ Tramcars.—Brighton Corporation tramways depart- 
ment is running cars which carry visitors to the points of interest 
in the town. The fare for the trip, which occupies two. hours, is 1s. 
Tourists’ cars are said to pay better than the ordinary cars. 

fruro.—A company is applying for an electric lighting order. 


Walsall.— Sanction has been received by the Council to a loan of 
£1,350 for electric lighting extensions. М 


612 


THE ELECTRICIAN, JULY 28, 1905. 


Walthamstow.— Mr. J. Enright has been asked to name his fee 
for preparing a complete report on the question of giving a supply of 
electricity in bulk to Woodford. For the next six months the charge 
for current supplied to the street lamps (with the exception of the 
arc lamps) will be 2d. per unit. Sanction has been received to a loan 
of £8,000 for additional plant at the generating station. The 
equivalent of 52,964 8 c.p. lamps is connected, against 45,757 in the 
corresponding period of last year. 


West Ham.—The Corporation considered the annual accounts of 
the electric lighting department on Tuesday. 

At March 31 the capital (xpended was £318,272, an increase of £49,761 
for the year. The revenue was £44,062, including £27,423 from private 
lighting. £5,164 from public lighting, £8,745 from traction, and £2,067 
from power tupply. The expenses were £23,808, and after paying interest 
and sinking fund charges there was a deficit of £747. 3,408,962 units of 
current were sold. 

The draft agreement between the Council and companies who under- 
take to supply arc lamps on the hire-purchase system has been approved. 

The capital expenditure on tramways is £288,344, an increase of 
£145,322 during the year. The gross revenue was £61,748, including 
£56,194 from Council's cars and £5,550, the estimated profit due from the 
North Metropolitan Tramways Co. in respect of the horse cars, cars 
worked by the company on behalf of the Council. 
were £38,932, and after paying interest, contribution to sinking fund 
(£4,325), and amounts appropriated to reserve or renewal fund (£3,092) 
the balance was £7,076, of which £7,000 was transferred to the borough 
fund in relief of the rates, 


Willesden.—On Tuesday the resident electrical engineer (Mr. 
J. G. Bruce) submitted to the Council à scheme for incandescent 
electric in place of incandescent gas lighting in certain side streets 
without any increase of cost. A sub-committee was appointed to 
visit other districts in which incandescent electric lighting is 
employed to obtain information. 


Wrexham.—The Council decided on Tuesday to adopt electric 
lighting for all the public buildings, including the elementary 
schools. An application from the Great Central Railway Co. for a 
supply of electrical energy has been referred to the Electricity 
Supply committee. The company suggest a charge of 2d. per unit, 
with a minimum payment of £60 per annum. 


TRADE NOTES AND NOTICES. 


— ͤ 
TENDERS INVITED.: 


Stourbridge Guardians invite tenders for wiring the workhouse 
buildings for electric light and for the installation of generating 
plant, &c. Tenders to the clerk (Mr. G. F. James) by noon Aug. 1. 


Ebbw Vale District Council invite tenders for cables, overhead 
lines, street lamps and fittings and meters. Tenders to the clerk 
by noon Aug. 5. 


Warrington Electricity and Tramways committee require tenders 
for 12 months' supply of paper-insulated cables. "Tenders to chair- 
man by noon of Aug 11. 


Aldershot District Council require tenders by 10 a.m. of Aug. 1 
for 12 months' supply of Welsh steam coal. 


The Secretary of State for India wants tenders by 2 p.m. of 
Aug. 9 for electric travelling cranes (40 tons). 


The Director-General of Telegraph Department, 10, Carretas, 
Madrid, requires tenders by Aug. 18 for 50 tons 4 mm. galvanised 
iron wire and 5 tons 2mm. bronze wire. Max. prices 1,570 pesetas 
(£47) per ton for iron and 3,450 pesetas (£108) for bronze wire. 


TENDERS REOEIVED AND ACCEPTED. 


On Tuesday the L.C.C. accepted the tender of the General Elec- 
trie Co., London and Manchester, at £10,129. 128. for high and low- 
tension switch gear for the Battersea, Clapham, Streatham and 
Wandsworth sub stations. The tenderers will be able to sub-let 
certain portions of the work to Messrs. Ferranti, the British West- 
inghouse Co. and to W. T. Henley's Telegraph Works Co. 

Eighteen tenders were received for low-tension switchboards for 
the Battersea and Wandsworth sub-stations and that of Evered & Co. 
at £1,347. 10s. was accepted. 

For wiring and fitting up the Ranger’s House, Blackheath, for 
electric light, the tender of Messrs. Wright, Methuen & Co. at 
£174. 2s. was accepted. 


The Metropolitan Asylums Board have accepted the following 
tenders for the annual supply of electrical accessories (the figures in 
parentheses referring to the number of items) :— 

Pryke & Palmer (31), General Electric Co. (14), Electrical Co. (4), 
W. T. Henley's Co. (4), Edison & Swan Co. (3), I. Frankenburg & Sons (3), 
F. Goossens, Pope & Co. (3), W. MeGeoch & Co. (3), Sunbeam Lamp Со, 
(3), Veritys Limited (3), Armorduct Mfg. Co. (2), Berliner Telepl one 


The working expenses |: 


Mfg. (2), Berry & Skinner (2), Briti-h Insulated & Helsby Cables (2), 
Johnson & Phillips (2), London Electric Wire Co. (2), Sun Electrical Co. 
(2), J. H. Tucker & Co. (2), Baxter & Caunter (1), G. Braulik (1), Brush 
Co. (1), Connolly Broe. (1), Davis, Kent & Stewart (1), H. Greene & Co. 
(1), Siemens Bros. & Co. (1). 


Fulham Borough Council received the following tenders for cables 
feeders, &c. 


W. T. Henley’s Co. (fibre ducts) (accepted) ...... £2075 3 0 

Ditto (stoneware casing . 2,012 3 0 
Siemens Bros. & Co. (fibre condoit) ............ 2,362 10 0 

Ditto (stoneware conduit) .............. 2295 0 0 
8t. Helens Cable Co................. £2,209 and 2,315 15 0 
W.T. Glover & Co. ‚0‚e‚e‚e Rh es 2,132 8 0 
Western Electric Со. ........ £2,043. 19s. 6d. and 2,115 19 6 
Callender’s d ggg ево 2.101 2 6 
British Insulated & Helsby Cables (fibre duc's) .. 2,064 18 9 

Ditto (stoneware ducts) ................ 2600 8 9 
Electrical ...... 8 eee 1925 7 6 
Johnson & Phillips’ Electric Cables Works 1,780 4 8 
WF Dennis d rrr ROUES 1,779 7 6 


Loughborough Corporation have accepted the following tenders 
for annual supply of stores for the electricity works : — 
Oils.—16 tenders received. Highest, Valvoline Oil Co. (accepted; ; 


lowest, Blamann & Stern. 

Engine-room Stores, —12 tenders. Highest, United Asbestos Co. ; lowest, 
Geo. Hatch (accepted). 

Cables.—15 tenders. Highest, Siemens Bros. & Co. ; lowest, St. Helens 
Cable Co., W. T. Henley's Co. (accepted, 2nd lowest). 

Cable Accessories.—18-tenders. Highest, W. T. Glover & Co.; lowest, 
Siemens Bros. & Co., W. T. Henley's Co. (accepted, 2nd lowest). 

House-service Meters, —12 tenders. Highest, General Electric Co.; 
lowest, International Electric Co., British Thomson-Houston Co. (ac- 
cepted, 2nd lowest). 

Switches and Fuses.— 23 tenders. Highest, Johnson & Phillips; lowest, 
Marples, Leach & Co. (accepted). 

440-volt Motors and Starters, —21 tenders. Highest, Brash Co. (accepted); 
lowest, Rhodes Electrical Mfg. Co. 

220-volt Motors and Starters. —Highest, Brush Co.; lowest, Crompton 
& Co. (accepted, with Bray, Markham & Reiss). 

Ironmongery, Sundries, dc.—8 tenders. Highest, Wm. McGeoch & Co.; 


lowest, W. Armstrong & Son (accepted). 

House service Fuses.—19 tenders. Highest, W. F. Jones & Co.; lowest, 
W. T. Henley’s Co. (accepted). 

Turbine-generator Brushes.--2 tenders, Highest, C. A. Parsons & Co.; 
lowest, Brush Co. (accepted). 


Among recent orders received by Ferranti Limited, Hollinwood, 
Lancs., are the following :—Cardiff Corporation, motor generator 
switchboard ; Burnley Corporation and Newcastle & District Elec- 
tric Lighting Co., c.-c. switch gear extensions ; Metropolitan Electric 
Supply Co., 3,000-kw. 11,000-volt switch gear extension at Willes- 
den; Heriot-Watt College (Edinburgh), 3 10-kw. а.-с. transformers: 
Mauritius, 220-kw. three-phase transformers, 10 а.-с. and c.-c. 
switchboards for private installations. 


Willesden Council on Tuesday accepted the offer of the British 
Westinghouse Co. to exchange the existing 700-kw. 25 period plant, 
consisting of two 100.kw. and two 250-kw. rotary converters, and 
provide plant suitable for operation at 50 periods with an increased 
capacity of 200 kw. by installing plant of 900 kw., consisting of two 
150 kw. and two 300 kw. rotary converters, for £800. 


Battersea (London) Council have accepted the tender of W. T. 
Glover & Co., for cable to connect turbo-generator set with main 
switchboard at £88. 10s. 11d. ; that of Glenfield & Kennedy, for new 
pattern 4-in. hot water meter at £55. 10s.; General Electric Co., 
Aron watt-hour meter at £27; Mather & Platt, electric pump and 
pipes in connection with condensing plant at £1,600. 

West Ham Corporation have accepted the tender of Crompton & 
Co. for arc lamps for lighting the Victoria Dock-road at £4. 11s. 
each. Gilbert Arc Lamp Co. tendered at £5. 9s. 6d. and the Brockic- 
Bell Are Lamp (Ltd.) at £4. 18s. 6d. The contract for two potential 
regulators was let to the British Westinghouse Co. at £74, 12s. 6d. 
each. Cowans Limited tendered at £87 and the British Electric 
Transformer Co. at £82 each. 

West Ham Corporation have also accepted the tender of S. Dixon 
& Co. for six additional sets of automatic tramway points and that 
of Dick’s Asbestos Co. for covering four boilers at the generating 
station at £19. 12s. 6d. 

Hammersmith (London) Guardians have accepted the tender of 
W. J. Fryer & Co. for wiring and fitting up workhouse and infirmary 
at Wormwood Scrubbs at £4,580 and also for the supply of two 
motor transformers and a battery with all accessories at £1,061. 

Cardiff Asylums committee have accepted the tender of D. Firth 
& Co. for an electric lighting installation (wiring, generating plant, 
&c.) at Whitchurch Asylum at £6,293. 

Acton Council have accepted the tender of Cowans Limited for 
switch gear at £276 and that of the British Electric Transformer 
Co. for a transformer at £136. 

Cardiff Electric committee have accepted the tender of Siemens 
Bros. & Co. for an exciter set at £917. 
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J. G. White & Co. (Ltd.), 224, Coliege-hill, E.C., have secured a 
contract amounting to upwards of £400,000 for the complete con- 
struction and electrical equipment of tramways at Para, Brazil. 

Watford Council have accepted the tender of Babcock & Wilcox 
for chequer plating at £41. Watford Engineering Co. tendered at 
£62 and W. Boby at £41. 


Hampstead (London) Council have accepted the tender of St. 
Helens Cable Co. for cable for 12 months from Aug. 1. The accepted 
tender was the lowest of seven tenders. 

East Ham Council have placed an order with Messrs Smith & Co. 
| & ee of incandescent electric lamps for the local libraries at 
6d. each. 


Dartford Council have accepted the tender of Babcock & Wilcox 
for pipework, &c., at the electricity works at £383. 


BUSINESS NOTICE 


Austin Isherwood and Geo. Richardson Burnett, electricians, elec- 
trical engineers, &c. (trading as Sheffield Electric Bell & Telephone 
Co. and the Sheffield Electric Co.), 87, Surrey -street, Sheffield, have 
dissolved partnership. 


BANKRUPTOIBS, LIQUIDATIONS, &c. 


A first and final dividend of 1s. 1034. is payable at 1, Oxford-row, 
Leeds, in respect of the private estate of J. W. Hunter (trading with 
Albert Chapman as the Yorkshire Motor Car & Electrical Engineer- 
ing Co.), 8, Norwood-road, Leeds. 

Wm. Aug’s Gibson (Ltd.), 28, Fleet-street, London, E.C., is to be 
wound up voluntarily. Claims by Sep“. 1 to the liquidators (Mr. 
Wm. Aug’s Gibson and Mr. Robertson Lawson), 34, Old Broad-street, 
London, E.C. 


The Poole & District Electric Traction Co. (Ltd.) is to be wound 
up voluntarily. Claims to liquidators (Messrs. Emile Garcke and 
W. F. Cox), Donington House, London, W.C., by Aug. 80. 


The Universal Microphone Co. (Ltd.! and the British Microphone 
Co. (Ltd.) are to be wound up voluntarily, and Mr. J. E. Ward, 122, 
Cannon-street, London, E.C., has been appointed liquidator. 


A first dividend of 10s. is payable at 58, Coleman-street, London, 
E.C., in the liquidation of the McGuire Mig. Co. (Ltd.), 2, Queen 
Anne’s-gate, London, S.W. 

A deed of assignment has been executed by Alfred John Beau- 
mont, electrical engineer, 16, Stonegate, and 78, Bishopthorpe-road. 
York. Claims by Aug. 7 to trustee (Mr. A. H. Barron), 13, New- 
etreet, York. 


Plant for Sale.— The Forth Shipbreaking Co. (Ltd.), Bridgeness, ` 


Bo'ness, N.B., have for sale two sets of triple-expansion engines, 
suitable for electric driving. See advertisement. 


Aston Manor Education committee invite tenders for the purchase 
and removal of the electric plant fixed at the Aston Manor Tech- 
nical School, comprising two 15-н.р. Crossley gas engines, two 
E.C.C. dynamos, switchboards, &c. Tenders, to chairman of Finance 
and Building sub-committee, must be sent in by Aug.8. See adver- 
tiseiment. 


An 8 kw. Parsons steam turbo-generator, two D.P. storage bat- 
teries, switchboard, &c., are advertised for sale in another column, 
Offers to Committee, Convalescent Home, Whitley Bay, near New- 
castle-on-T yne. 


Messrs. White Bros. & Co., engineers, High-street, Stratford, 
London, E., have for sale two dynamos. For particulars see 


advertisement. . 


Mr. A. Underwood, 8, Queen-street, London, E.C., has for sale a 
90 kw. Laurence Scott-Peache generating set; also two Economic 
boilers. See advertisement. 

Business for Sale.— Messrs. Lancaster & Harrison, auctioneers, 
1114, Western-road, Brighton, have for sale an electrical engineer's, 
gas and hot-water fitter's business in a thriving sea-side town. See 
an advertisement. 

Representation Wanted.— Mr. A. G. Knight, electrical engineer 
and contractor, notifies in an advertisement his desire to correspond 
with manufacturing firms of electrical machinery and apparatus, 
with a: view to representing them at Port Elizabeth, South Africa. 

Messrs. S. Hyslop & Co., electrical contractors, Casilla 2,174, 
Santiago, Chile, wish to represent manufacturing firms in South 
America. See an advertisement. 


Automatic Fire Extinguishing Apparatus.—An advertisement 
elsewhere notifies that agents are wanted in every town to take up a 
new patent improved automatic electrical and mercurial apparatus for 
extinguishing gas at the meter on outbreaks of fire. The inventors set 
out in the advertisement the advantages of this apparatus, and point 
out that wiring contractors are particulary interested in taking this 
matter up. Further particulars may be obtained of Messrs. Edwards 
& Pavis, Essex Villa, Lyndhurst-road, Peckham, London, S.E. 


Premises, &c., to Let.—Some workshop premises, suitable for 
motor engineers, &c., are advertised in another column. 


Messrs. Leopold Farmer & Sons, auctioneers, &c., 46, Gresham- 
street, London, E.C., and Kilburn, have some riverside land at 
Wandsworth to be let in small or large areas. Sce advertisement. 


Blectricity Meters —The Aron Electricity Meter (Ltd.), 114, 
Union-street, London, S.E., has issued a new pamphlet, pocket 
size, entitled, Notes on Meters and Useful Data.“ Aron meters 
of various types are fully described and illustrated in this pamphlet. 


Fuse Boxes.—The illustration shows an example of a Metallic 
fuse box in cast-iron case, manufactured by the Metallic Seamless 
Tube Co.,of Wiggin-street, 
Birmingham, for pressures 
uo to 250 and 550 volts. 
These boxes have been 
designed to meet the re- 
quirements of electricity- 
supply regulations, insu- 
rance rules, &c., and have 
b3en made with a clear 
bceak between the ter- 
minals of 3 in. in the 
250-volt and біп. in the 
550-volt boxes. The boxes 
are suitable either for 
screwing direct for steel 
conduit, or they can be 
fitted with insulating nip- 
ples as may be required. 
The terminals are speci- 
ally designed so that the 
same form can be used either by connecting the cables by pinching 
screws or by soldering or both. 


May-Oatway Fire Alarms.—\Ve are informed that un outbreak 
of fire has just occurred at the Berryden (N.B.) meal mill, which 
illustrates forcibly the utility of the May-Oatway fire-alarm system. 

The fire was caused by an over-heated bush on the first floor of the 
mill, and at once the May-Oatway alarm automatically notiticd the fire 
brigade of the outbreak. Notbing was known at the mill about the tire 
until a telephone message was received from the fire-brigade station. On 
receipt of the information steps were instantly taken to put out the fire, 
and the result was tbat by the time the brigade had arrived the flames 
were extinguished. The damage caused by the tire was trifling. 

A somewhat similar occurrence took place 1ecently at the Deaf and 
Dumb Institute, Christchurch, New Zealand, and in this case also, owing 
2 1 50 operation of the May-Oatway fire alarm service the damage was 
rlight. 

Rhodesia.— Mr. Percy Lindley, 30, Fleet street, London, is well 
known in connection with the preparation of guide books and similar 
literature. He has now prepared a Review of Rhodesia with the 
object of creating additional interest in this little-known portion of 
the British Empire. There is much interesting matter in the review, 
which introduces the reader to many places associated with the 
name of the late Mr. Cecil Rhodes, and which are not without 
interest to engineering readers. The illustratious, too, are instruc- 
tive. The published price is 2s. 6d. 


Closed. 


Catalogues, &c.—A new catalogue of single and polyphase in- 
duction motors has been issued by the General Electric Co., and 
copies of this publication can be obtained on request either from the 
company's head oflices, 71, Queen, Victoria-street, London, E. C., or 
from their numerous works and branches. The General Electric 
Co. has made a special feature of this class of machinery, and have 
been successful in obtaining a number of large and important con- 
tracts for both single-phase and three-phase machines. Very com- 
plete specifications of the Witton " three-phase induction motors 
are included in the list, which is replete with all information essential 
to the ordering of these motors. | 


Oldbury Steel Conduits (Ltd.), Birchfield-lane, Oldbury, notify us 
that their works are now fully established and in running order. A 
price list of the company's manufactures can be obtained on applica- 
tion. 


Messrs. Geipel & Lange send ив а sheet containing particulars and 
prices of Vulcan Standard " ammeters and voltmeters for con- 
tinuous or alternating current, with back or side connections, and 
another sheet, in which particulars are given of the Vulean portable 
insulating testing sets. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from July 19 to 25, with the porta 
of destination :— 

Africa— Alexandria, £251 (including £69 telegraph material); Cape Town, 
£182; Delagoa Bay, £266; Durban, £529 (including £33 telegraph mu 
Port Said, £35. Argentina —Buenos Ayres, £765. Australasia— Auckland, 
£46 ; Lyttelton, £63 ; Melbourne, £232 (telegraph material) ; Napier, £21 ; 
Perth, £59; Sydney, £1,433 (including £800 telegraph material); Wanganui, 
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£17; Wellington, £367. Belgium Ostend, £28. Brazil—Rio Janeiro, 
£51; Santos, £51 (telegraph material. Canada—Montreal, £38. Cey- 
lon—Colombo, £410. Channel Islands, £30. Denmark—Copenhagen, 
£210. France—Paris, £67. Germany—Cologne, £50; Hamburg, £60. 
Gibraltar, £1,690. Holland Amsterdam, £166 (including £19 telegraph 
material); Rotterdam, £17. India—Bombay, £863 (including £55 tele- 
graph material) ; Calcutta, £622; Karachi, £14; Madras, £43. Japan 
— Nagasaki, £504; Tokyo, £631 (including £100 telegraph material). 
Malta, £170. Mezxico—Vera Cruz, £592. North Atlantic, £2,685. Por- 
tugal—Beira, £174 (telegraph material). Russia—St. Petersburg, £46 
(telegraph material). Spain—Malaga, £43. Straits Settlements—Penang, 
£78. Sweden—Stockholm, £285. U.S.4.—New York, £678. Wrest 
Indies—Trinidad, £14. Total £14,576, against £23,249 in the corre- 
sponding week last year (July 20 to 26). 


COMPANIES’ MEETINGS AND REPORTS. 


— р» —==—=ч 


Eastern Telegraph Co. (Ltd). 


The sixty-sixth half-yearly ordinary general meeting of this Company 
was held on Wednesday, under the presidency of Sir Joun Worrk Barry, 
K.C.B. 

The ASSISTANT-SECRETARY read the notice calling the meet ing, and 

The CHAIRMAN said: Gentlemen, before I move the adoption 
of the report and accounts, I will, according to custom, give you some 
further details with regard to the principal items of receipts and expenditure. 
For the same reasons as those which I gave when I had the pleasure of 
meeting you in January last, my remarks to-day will be brief. I then 
stated that the result of the interim half-year's working to Sept. 30, 1904, 
might be described as satisfactory, and the results shown by the accounts 
for the final half-year to March 21,1905, which are presented to-day, are, 
I think, even more gratifying to us all. The gross revenue for the half- 
year under review amounted to £676,000, as compared with (for the cor- 
responding period of 1904) £636,000, oran increaseof £40,000. Thisincrease 
is, however, largely due to additional traffic in connection with the Russo- 
Japanese War. You will have noticed from the report that, from the lst 
proximo, the tariff between Europe and India, and between Great Britain 
and Aden, will be reduced from 2s. 6d. to 2s. per word. The reduction in the 
Indian tariff is in accordance with an agreement made with the Secretary of 
State for India some three years ago, under which & standard revenue 
was guaranteed. It was then agreed that if three consecutive years pro- 
duced an average of this standard revenue, the tariff with India should be 
reduced by 6d. per word. For the three years ended June 30 last the 
average revenue reached the stipulated figure, and I am pleased to say 
that during the period in which the tariff has been 2s. 6d. pər word the 
Indian Government has only been called upon to contribute some com- 
paratively small amounts under their guarantee. The increase of traffic 
with India has been very satisfactory. This is not due, in our opinion, 
to the reduction of tariff, but to the late general prosperity of tne Indian 
Empire. As a result of the increased traffie the reduction in the rate 
referred to will be brought into operation on August Ist next. It will, 
of course, be understood that, under our agreement, if the earnings of the 
Associated Companies on Indian traffic do not amount, at the reduced 
tariff, to the agreed standard revenue figure, the Indian Government will 
bear a proportion of the difference between the actual receipts and the 
standard revenue amount. The tariff between Europe and Egypt (Ist 
region) has also been reduced, the reduction being from 1s. 5d. to 1s. 
per word. With regard to this alteration of.tariff, negotiations have been 
in progress for some time and were completed in April this year. I am 
glad to say that the various existing agreements between this Company 
and the Egyptian Government have now been consolidated, and an 
arrangement satisfactory both to the Government and to this Company 
has been concluded, embodying the reduction of the rates to which I 
have just referred and the payment by us of an increased transit rate. 
We are gratified at being able, with justice o our stockholders, to carry 
out these reductions, but it must be borne in mind that should the 
traffics increase largely, we may have to augment our cable capacity. 
Thus it is obviously advisable to catry as much as possible to our general 
reserve in view of this and also for other contingencies. 

The total expenses for the half-year, exclusive of income tax payable 
in England and interest on loan, amounted to £232,000, as against, for 
the corresponding period of 1904, £216,000, or an increase of £16,000. 
The expenses in London under abstract ‘ A " show a decrease of about 
£1,300, contributions to staff pension fund a decrease of £800 (due toa 
readjustment of the amount payable by the Company as the result of the 
second quinquennial valuation of the fund) and depreciation of spare. 
cable also a decrease of £2,000. The working expenses at stations, the 
expenses attending maintenance of cables and income tax payable abroad 
exceed the expenditure for the corresponding period to the extent of 
£7,300, £13,600 and £1,020 respectively. Of the items comprised in 
the additional expenditure under Abstract B," salaries and wages have 


increased by £5,400, which is due to the usual annual promotions and: 


to a consideruble increase in the number of the staff to deal with en- 
larged traffics. I have explained the increase under this head fully 
on former occasions, and the same reasons apply this half-year. Main- 
tenance of instruments accounts for £1,200, occasioned by the con- 
tinuance of our system of adopting new methods and apparatus, after 
careful experiment and trial by our technical staff, to improve the speed 
and accuracy of the service. Repairs to buildings, which accounts for 
an increase of about £1,100, is chiefly due to various alterations to 
certain of the station buildings. Other items under this abstract show 
minor increases, while others show a decrease, but those stated are the 


principal items accounting for the additional expenditure at the stations. 
The expenses attending maintenance of cables is necessarily a very 
fluctuating figure. Many extensive repairs have been carried out during 
the half. year, and the amount expended on cables is considerably in excess 
of that for the corresponding period of 1904. The increase under the 
heading of income tax payable abroad represents this Company’s liability 
under the Act recently introduced into Cape Colony. We have been 
obliged to pay this tax although urgent representations have been made 
by us to the proper quarter, with a view to obtaining exemption. We 
have during the half-year under consideration been able to reduce the 
loan from the Eastern & South African Co. to the extent of £250,000, and 
the loan at March 31 stood at £200,000. In continuance of the opera- 
tions which have been fully explained at previous meetings, we have 
charged against general reserve fund £195,290 in respect of new cables, 
and the balance of expenditure under this suspense account, to be dealt 
with in future years, now amounts to £255,000. You will notice, on 

reference to the credit side of the balance-sheet, that capital expenditure 

has been reduced by an amount of £70,000; this represents the cost price 

of shares we held in other Companies, which have been paid off. I 

may add that the amount actually received for the shares was in excess of 

that paid for them ; as, however, the transaction was not actually com- 

pleted on the date to which these accounts are prepared, the difference 

between cost and realisation will be dealt with in the current half-year. The 

net result of working for the year ended March 31, 1905, is that we are able, 

after making provisions for our reserve funds, to pay the usual dividend of 

5 per cent. and a bonus of 2 per cent., and to carry forward a small balance. 

The Chairman concluded by moving a resolution for the adoption of the 

report and accounts to March 31 last, approving the dividend to be paid on 

the preference stock to the 30th ult. at the rate of 34 per cent. per annum, 

less income tax, and declaring a dividend of 1} per cent., with a bonus of 

2 per cent., both free of income tax, on the ordinary stock, making, with 

the previous payments by way of dividend on account, a total distribution 

of 7 per cent. on that stock for the year ended March 31 last. 

The VICE-CHAIRMAN AND MANAGING DIRECTOR (Sir John 
Denison-Pender, K.C.M.G.) seconded the resolution. | 

Mr. ERNEST VANE said he desired to ask в question as to the Pacific 
cable. He had seen it stated that two of the Colonial Governments which 
had granted preferential facilities to the Company were going to withdraw 
them owing to some agitation. He wished to know whether these facilities 
would be withdrawn, and, if so, whether any serious consequence would 
result. 

Mr. JOHN NEWTON inquired whether the Pacific Cable Conference 
which was sitting would be satisfied with the substantial reductions in the 
tariffs which the Company were going to make on the Ist proximo. _ 

The CHAIRMAN, in replying, stated that with regard to the Pacific 
cable, the point referred to of course affected the company, but it more 
particularly related to the Eastern Extension Co., with whom the nego- 
tiations from time to time had taken place. He thought it would be 
rather advantageous if the stockholder would not press his question, as 
the Pacific Cable Conference was still sitting. He had reason to suppose 
that the companies would not suffer, but he would not like to enter on 
the matter at the present moment. With regard to Mr. Newton's ques- 
tion, the Conference had nothing to do with ths reductions which had 
been brought before the meeting. The reduction in the tariff to India 
was under a definite contract with the Indian Government, with which 
the Pacific Cable Conference had nothing to do; nor had they anything 


‘to do with the other reduction to Egypt. 


The motion was then carried unanimously. . 

Mr. NEWTON afterwards proposed a vote of thanks to the Chairman, 
Directors, and staff, remarking that the Company had had the most suc- 
cessful half-year they had ever experienced. Although, he coatinued, 
the work of the directors was very agreeable in times of prosperity, still 
the stockholders owed their thanks to the Board in view of the fact that 
they were to have a dividend of 7 per cent. with a substantial amount 
carried to the reserve. 

Mr. VANE seconded the motion, which was carried unanimously. 

The CHAIRMAN, in acknowledging the vote, said he might tell Mr. 
Newton that although the Company’s affairs were proceeding in a most 
satisfactory manner, yet they did not proceed in that way without some 
very hard work on the part of the Board. The company had many 
interests in all parts of the globe, and the Directors were constantly 
having most important matters before them. The work of the Board 
was certainly not diminished in times of prosperity. 

The proceedings then terminated. 


Direct United States Cable Co. (Ltd.) 


The fifty-sixth ordinary general meeting was held on Tuesday, under 
the presidency of Mr. E. M. Unvervown, К.С. | ' 

The GENERAL MANAGER and SECRETARY (Mr. Т. Finnis) baving 
read the notice calling the meeting, 

The CHAIRMAN said: Gentlemen, the statement we have to put 
before you is a favourable one. This is the final half of the finan- 
cial year of the Company, and the usual statement of accounts Is 
placed before you. This is the 28th year of the working of the Company. 
The revenue for the six months to June 30 last, after deducting outpay- 
ments, amounted in round figures to £49,470. The working and other 
expenses, including provision for the pension fund—an item that now 
appears for the first time—and income tax, but exclusive of the cost of 
the maintenance of the cables, absorbed £22,572, leaving a balance of 
£26,898 as net profit, and this, with £2,876 brought forward from 
the previous half-year, gives a total of £29,774. This has been dealt 
with as follows: the interim dividend of 3s. per share to March 31 
required £9,106. 10s.; the dividend which we now propose to distribute 
of 3s. per share, together with a bonus of 1з. per share, to June 80, 
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requires £12,142; we place to the reserve account £6,000, and we propose 
to carry forward £2,525, 10s. This makes up the sum already mentioned 
of £29,774. The improvement shown in the revenue during the last few 
months of 1904, to which I called your attention at the last general 
meeting, has, Iam glad to say, continued, and we have for the period under 
review an increase of £6,348 in our receipts as compared with those for 
the corresponding six months of last year. You will, of course, know that 
this indicates a revival of business, and that communications between this 
country and the United States have not only resumed their normal figure, 
but tbat there is a considerable activity in business going on and showing 
an increase, Not only has that increase been exhibited during the period 
under review, but since July 1 a continuing increase of something 
like 10 per cent. is shown over the corresponding period of 1904. The 
expenditure is practically the same, although, of course, a larger amount 
of business carried ou involves a slight increase in the expenditure. The 
principal items to which I might refer are the question of the endowment 
assurance which was formerly in operation, and the plan which we have 
now adopted, and which you approved at the last general meeting, of the 
foundationof a pension fund. With regard to the income tax, I do not allude 
exactly to the income tax payable by the shareholders, but the question of 
income tax as between us andthe Government, and we have put that item as 
“subject to adjustment, because we are appealing to the Government to treat 
us with some greater indulgence than they have hitherto done in connec- 
tion with the question of depreciation, The tendency of the officials has 
been to treat us as though we were a perpetual institution, whereas, as 
we all know, businesses of this kind are subject to considerable deprecia- 
tion, and in that respect, therefore, we are entitled to have a reasonable 
allowance, which I hope we shall obtain. The reserve fund account, 
it is satisfactory to note, has met all our liabilities, which involved 
some small repairs in shallow waters. This reserve fund acccount has 
been increased by a net amount of £9,983, and it stands now nominally at 
£482,047. It is also satisfactory to be able to tell you that the value at the 
present moment of the securities forming the fund is slightly in excess of 
their cost. To deal with the whole year’s results, the revenue receipts 
amounted to £100,499, less expenses £44,680, leaving £55,819. We have 
paid in dividends £39,461, we have placed to reserve £16,000, and we 
have an increased balance in hand of £358, making up the amount I have 
just mentioned of £55,819. The reserve fund account has been increased 
on balance during the year by £18,994. We transferred from revenue 
£16,000, and the interest on investments, &c, amounted to £15,417, 
making together £31,417, less the cost of maintaining cables £12,423, 
leaving the increase of £18,994, which I have mentioned. The invest- 
ments have been increased during the year by £16,192. Ido not think it 
is necessary to occupy your time by saying anything further. It is very 
satisfactory to us to be able to resume the payment of the addition to the 
dividend in the shape of the bonus. The diminution was entirely owing, 
not to any fault of our own, or to any interruption of any kind, but to 
stagnation of business, which, as you know, lasted some time, and, as I 
have already said, that being over, we are enabled now to recommend the 
distribulion of the dividend plusthe bonus. I have the additional satis- 
faction of being able to tell you that the whole of the Company's system 
is, and continues to be, in perfect working order. Our staff has served 
us very well, and altogether I think that our position is one which ought 
to be a matter of satisfaction to the shareholders. I now move the adop- 
tion of the report and accounts, and the declaration of the dividends set 
out therein. 

Sir JAMES PENDER, Bart., seconded the motion, which, without dis- 
cussion, was carried unanimously. 

Mr. Harry C. B. Underdown and Mr. E. M. Underdown, K.C., were 
re-elected Directors of the Ccmpany, and the retiring auditors (Messrs. 
Deloitte, Dever, Griffiths & Co, and Messrs. J. & J. Sawyer & Co.) were 
re-appointed. 

Mr. J. L. AUKLAND then proposed and Mr. C. R. GRIMM seconded a 
vote of thanks to the Chairman, the Directors, and the staff for their ser- 
vices to the company in the past half-year, and this motion was carried 
unanimously. 

The CHAIRMAN returned thanks for the vote, and the proceedings 
terminated. 


British Electric Traction Co. (Ltd.) 


The ninth ordinary general meeting was held on Monday, Sir C. Rivers 
WirsoN, G.C.M.G., C.B., in the chair. 

The SECRETARY (Mr. Charles H. Dade) read the notice convening 
the meeting and the auditors' report. 

The CHAIRMAN said: The report and statements of account which 
we submit for the year ended March 31 last do not present any unusual 
features. The accounts are made up on the same lines as in the preced- 
ing year, and I do not propose to detain you in dealing with the figures. 
The report contains a full statement of the leading events of the past 
year. The chief feature of the profit and loss account is that, omitting 
the amount brought forward, the net profit is £229,027, against £249,818 
in the previous year. We propose to pay the same dividend upon the 
ordinary shares as in the previous year, 6 per cent., but we have to pay 
nearly £15,000 more debenture interest and about £900 more preference 
dividend, and we carry forward to next year about £15,000, against 
£38,000. Dividends and interest received upon our investments are 
£146,163, or about £10,000 more, but the investments amount to £237,000 
more. Some of the investments, however, were not brought into the 
books until nearly the end of the financial year, so there has not 
been time to obtain a full year's revenue from them. It is only right to 
say that the directors are not satisfied with the increase in the amount of 
dividends and interest shown in this year's accounts. We had hoped 
that with better weather the profits of our associated companies would 
have been larger, but nearly all the reports of tramway companies in 


have been engaged for several years. 


respect of the past year contain evidences of the effect of the depression 
in trade which has prevailed throughout nearly all branches of industry. 
The reports of railway companies, omnibus companies, bankiog institu- 
tions and other companies point to the reduced gpending power of the 
public. Our traffic receipts have lately shown improvement, but it is too 
early to say whether this is entirely due to the fine weather or is the 
result of a revival in general trade. Schedule A of the profits and loss 
account gives details of the management and general expenses, and in 
every single item except auditors’ fees we have been able to effect a de- 
cided economy. Salaries and wages show a reduction of over £8,000, 
although managing directora' salaries are included. "Travelling expenses 
stand for £3,760, against £5,396. Rents, rates and taxes, &c., amount to 
£5,296, against £6,161. Legal expenses are £3,168, against £9,977. 
Stationery, printing, &c., amount to £1,290, as against £2,299. Sundry 
expenses, excluding insurances, are £3,276, against £4,091. Fees and 
professional services are £2,107, against £3,062. On the whole there is a 
reduction of over £20,000. This economy has been rendered possible by 
limiting, as far as possible, further capital commitments of the company 
in respect cf new schemes. This must not, however, be taken to imply 
that we have suspended all enterprise. As & matter of fact we have 
developed some important new undertakings, but we have not promoted any 
Acts of Parliament or light railway ordera for new tramway undertakings 
in this country. Owing to the way local authorities exercise their right of 
veto such promotions have become exceedingly costly, and the powers when 
obtained are very onerous. This question of the veto possessed by local 
authorities is forcibly mentioned in the report of the Royal Commission 
on Locomotion of London which has just been issued. The Commissioners 
state that the evidence laid before them leads them to the conclusion 
that the veto has been used in many cases without due regard to the 
interests of the general public, and that there is no doubt that tramway 
development has been seriously checked by the operation of these vetoes. 
Unless the recommendations of the Commissioners to abolish the veto in 
all cases outside Greater London is given effect to by Parliament, it will 
be a matter for the serious consideration of your directors whether, except 
under very special circumstances, any extensions of tramways or light 
railways should be undertaken by the company in this country, and the 
scope for the companies for their future operations is more likely to lie in 
otber directions. Without departing from the policy we have already 
laid down to restrict as far as possible further capital commitments, I 
believe the large experience which this company has acquired in connec- 
tion with transit problems generally places it in a very strong position for 
being of service in connection with the carrying out of kindred under- 
takings in the colonies and abroad, and in the application of electricity to 
railways. It is matter for serious consideration that experience, enter- 
prise and capital should be obliged to seek in countries beyond the seas 
that encouragement which is so grudgingly afforded in our own country. 
(Applause.) 

Turning to the balance-sheet, last year we owed our bankers £200,000, 
and we had deposited with us by associated companies £66,000. The 
whole of the loans have been repaid, and the deposits have been reduced 
to £19,250. The improvement in the financial position is even better 
than appears from a comparison of the balance-sheets for the two years, 
for at the date of the last annual meeting we made arrangements to 
borrow from a syndicate for the purposes of various businesses which we 
then had in hand, £550,000. This improvement in the financial position 
has not been brought about without an increase of capital, and during the 
past year we have issued about £321,000 first and second debentures, and 
£50,000 preference shares. The new capital has produced a net premium 
of £17,813, and this has been carried direct to reserve, which now stands 
at eo Ld equal to over 12 per cent. of the entire share and debenture 
capital. 

Turning to the asset side, investments in consols still stand at £196,758. 
Debentures and shares of associated and other companies are of the par 
value of £4,304,649, and stand in the books at nearly £300,000 less than 
this figure. The amounts due from associated companies have been much 
reduced during the year. In the preceding balance-sheet the total stood 
at £1,116,361, and this has been reduced to £782,325. On the other hand, 
sundry debtors shows a considerable increase, the figure being £315,112, 
comparing with £14,708 last year. This large increase is due to the 
sale of our County of Durham business for £256,000. Since the closing 
of the books over £100,000 has been paid in cash on this account, and the 
balance is not yet due. At March 31 there was also due a large sum in 
respect of the gale of the Poole undertaking to Bournemouth Corporation. 
The purchase price payable by the Corporation was over £100,000, three- 
fifths being payable to this company. This money hes also been paid in 
cash since the closing of the books. Expenditure on undertakings is 
nearly the same as last year. The Pontypridd undertaking has been sold 
compulsorily to the local authority, while the Barrowundertaking has been 
reconstructed for electric traction, and accounts for some of the increase 
in expenditure. Expenditure on Acts of Parliament, light railway orders 
and other rights and powers remaining in the books stands at £50,077, 
against £57,991 in the preceding year. General stores stands for 
£41,556 instead of nearly £50,000. Goodwill account stands at the 
nominal figure of £1,000 as before ; the cost of licences and developing 
new systems has been written off entirely. Furniture and fittings stand 
at £4,006, instead of £4,566, and the cash at bankers is £69,529, com- 
pared with £81,444. 

There are but few comments I wisb to make on the report, but two or 
three subjects merit attention, One of the most important is that relating 
to the formation of a company to take over the existing horse tramways 
and electricity-supply business at Bombay. We regard this ss а very 
valuable business, and it is one upon which we and the Brush Co. 
Bombay has a population of overa 
million, and all who are able to form an opinion upon the subject say that 
it is one of tbe most favourable places for the adoption of electric traction. 
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This undertaking will require a large capital and the Bombay Electric 
Supply and Tramways Co. has been registered with a capital of 
£600,000 in ordinary and £600,000 in preference shares. Considerable 
progress has already been made with the electric-lighting part of the 
business. A power house has been erected and sufficient plant has been 
installed and cables laid to enable the supply of electricity to be com- 
menced in the course of next month, and the prospects of a profitable 
business are exceedingiy promising. The next matter is the important 
investment we have in the Metropolitan Electric Tramways. We hold 
over £300,000 in ordinary shares of this company, and I am pleased to 
say that satisfactory progress is being made, not merely in tho develop- 
ment of the important tramway and light railway enterprise iu the 
northern suburbs of London, but also in connection with the electric-power 
supply business which is now controlled by the Metropolitan Tramways 
Company. You bave heard a great deal lately on the subject of electric- 
power supply for London, and it will interest you to know that 
we own a Power Act covering over 300 sq. miles in Middlesex, 
Hertfordshire and Essex, a district which may in the near future 
show a very considerable development for industrial purposes. 
We are engaged in developing a similar undertaking in the south of 
London. The South Metropolitan Tramways & Lighting Co. hold orders 
confirmed by Acts of Parliament for electric lighting in the districts of 
Sutton, Carshalton and Wallington, and the company will take over the 
Acts of Parliament and light railway orders authorising the construction 
of tramways and light railways in the districts of Sutton, Mitcham, Croy- 
don and Penge, the construction of a part of these tramways having re- 
cently been commenced. I may say a few words about the sale of our 
interests in the County of Durham power business to the Newcastle-upon. 
Tyne Electric Supply Co. We had obtained an Act of Parliament 
for the supply of electricity in bulk and various electric lighting 
orders for detail supply in the county of Durham, and ihe New- 
eastle-upon-Tyne Co. possess similar powers on the opposite side of 
tbe Tyne. It appeared obvious to both interests that an amalgamation of 
the various undertakings would produce economy, as electricity can be 
generated under more favourable conditions from large power houses, or, 
at any rate, from power houses which are inter-connected, than from 
separate and independent generating stations; and, as a result of the 
negotiations which took place, we came to the conclusion that the New- 
castle-upon-Tyne Co., by reason of their having been longer established 
‘and possessing powerful local interest, werein a better position to develop 
the united undertakings. We felt, therefore, that your interests would be 
best consulted by disposing of our interest in these undertakings to the 
Newcastle Co. The purchase price, as I have said, is £256,000. I ought 
to say a few words about the large undertaking in which we are interested 
in Birmingham and the adjacent districts, although there is not much 
that is new to report. The joint committee was constituted a year ago. 
and has been managing the lines of the five companies, and the arrange- 
ment has, in many ways, facilitated the business, and we trust will lead 
to large economies. There have been considerable difficulties with some 
of the local authorities in this district, but I am glad to say that there are 
prospects of better relations prevailing. We have been able to make 
various arrangements with the Corporation of the City of Birmingham 
which will prevent the great inconvenience with which the public were 
threatened by the municipalisation of the tramwaysin Birmingham. We 
have been able to arrange mutual running powers on several of the lines, 
instead of the services being broken at the boundary, and we have every 
reason to hope that satisfactory arrangements can be made in regard to 
the remaining outstanding matters. The absorption of the Motor Omni- 
bus Co. at Birmingham will enable us to acquire further experience in 
regard to the running of these vehicles. The view of the directors with 
regard to motor omnibuses is that well-designed electric tramways under- 
takings havenothing whatever to fear from competition by motor omnibuses, 
and in this connection it is interesting to note the opinion expressed by 
the Royal Commission, who have just reported on London locomotion. 
With regard to Mr. Raworth’s traction patents, as he is a director of the 
company it is right I should explain the arrangement the company has 
made with him. Mr. Raworth developed these patents at his own expense, 
but in view of his connection with the company he granted the company 
a free licence to use the inventions, reserving to himself the right to make 
other arrangements with other users or purchasers of the invention. It 
was subsequently found advisable, in order to deal with the business on a 
larger scale, to form a separate company with adequate capital and, to 
enable Mr. Raworth to carry this out, the company surrendered its free 
licence in consideration of his transferring to the company 3,000 shares 
or 20 per cent. of the total purchase price received by him from the 
Raworth Traction Patents Co. 

As to the mutual insurance fund which is being constituted by the 
associated companies to provide against liabilities for accidents to third 
parties, the number of tramway companies associated with us now is so 
large that there is every justification for the formation of a mutual 
insurance fund. Particulars of various schemes for the benetit of the 
employés of the British Electric Traction and its Associated Companies 
are set out in the report. There are many other matters I should like to 
speak to you upon, but I can only repeat what I have stated on several 
occasions before—that the managing directors and the secretary will be 
very glad to give any shareholder information in regard to the affairs of 
the companies, and to show. them the accounts and reports of the various 
associated concerns which have been separately audited and published. I 
now move the adoption of the report and accounts. 

Mr. J. S. RAWORTH seconded the motion. 

Mr. CROFT: There are only one or two questions I should like to ask. 
One is with regard to expenditure on undertakings. Why do we not find 
any entry with regard to the Brighton and Shoreham tramway? I under- 
8tood last year that an Act had been passed for converting the linc into an 
electric tramway. It seems to me that if this tramway is to be converted 


into an electrical tramway, I say now is the time to do itor we should 
abandon it altogether. Then, with regard to the associated companies 
and their reserves, I think it would be a great satisfaction to many share- 
holders if they were informed as to the state of these reserves. There 
is an impression prevailing—I know that, from observations made to me 
by out- siders—that we are concerned in such a very large number of 
associated companies, that it would be well for us to know whether 
the reserve funds of the associated companies stand upon a satisfactory 
footing. 

The CHAIRMAN : As regards the Brighton and Shoreham line, I quite 
agree that we should not abandon it. The reason why there is no refer- 
ence to it in the schedule in the report is becau:e it is held entirely by 
ourselves and there are no shareholiers. It is under the head of ex- 
penditure on undertakings at Brighton. The conversion of this line to 
electric traction is one of the matters which we have now under contem- 
plation. We have obtained powers to extend to Worthing, and as soon 
as certain matters in connection with the supply of power have been 
settled, as to which we are in negotiation, the line will be converted. 
With regard to the reserves of the associated companies, this is a matter 
which has alwayz received our serious consideration. If shareholders 
will examine the accounts of the associated companies they will see that 
last year the amount which was sət aside for reserve by the various com- 
panies was, I believe, £100,000. 

Mr. J. CHARTIER, who spoke almost inaudibly, said th» principal 
objection he had to the report was that the directors recommended a 6 per 
cent. dividend on the ordinary shares, which, as far as he could see, the 
company had not earned, and, if so, he thought it was a very inadvisable 
course to take, He therefore moved that it be not paid. 

There was no seconder of the amendment, and the resolution adoptiag 
the report and aczounts was carried unanimously. 

On the motion of Mr. EMILE GARCKE, Sir Charles Rivera Wilson 
was unanimously re-elected chairman of the company, and the auditora, 
Messrs. Fred. W. Smith & Co. and Messrs. Deloitte, Dever, Griffiths & Co., 
having bsen re-appointed auditors, a vote of thanks to the chairman ani 
directors brought the proceedings to a close. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The total receipts from 
Jan. 1 to June 30 (including £3,194. 1s. 11d. from last account) amounted 
to £183,678. 5s. 6d. The traffic receipts show an increase of £15,711! 
compared with the corresponding half-year of 1904. The working expenses 
(including expenses of s.s. “© Minia,” pensions account, &.) amounted to 
£70,925. 78.,2d., an increase of £7,346. 11s. 6d. The directors, before 
declaring net profits, set apart £10,000 for renewal fund, leaving 
£102,752. 18s. 4d. Qaarterly interim dividend: of 15s. per cent. on the 
ordinary stock, and of £1. 10s. per cent. on the preferred stock, were paid 
on May 1, absorbing £52,500, and second quarterly interim dividends of 
14s. per cent. on the ordinary stock, and £1. 8s. per cent,on the pre- 
ferred stock, amounting to £49,000, will be paid on Aug. 5. The balance 
of £1,252. 18s. 4d. will be carried forward. All the main cables and land 
lines of the company are in good working order. 


BAKER STREET & WATERLOO RAILWAY СО The report for the half- 
year ended June states that the capital expenditure amounted to £367,189, 
and the estimated expenditure for the current half-year is £600,000. The 
progress made with the works during the half-year has been satisfactory. 
The company's bill has passed through the Committees of both Houses 
of Parliament. | 

BARCELONA TRAMWAYS Co. (LTD.)—At an extraordinary meeting оп 
Friday the agreement for the sale of the company’s undertaking (to the 
Société Financière de Transports et d’Eatreprises Industrielles, of Brus- 
sels) was approved. The chairman (Mr. J. B. Concanon) said the direc- 
tors recommended the shareholders to accept the offer, and they thought 
the return to the shaceholders would be at least £14. 103. per share. 


BUENOS AYRES & BELGRANO ELECTRIC TRAMWAYS CO. (LTD.)— 
The receipts for the half-year ended June were £86,400, against £85,096 
in 1904, Expenses were £51,500, against £45,624. Adding amount for- 
ward (£2,086), the balance available is £36,986. Allowing for interest 
preference dividends and setting aside £4,000 to meet half-year’s contri 
butions to renewals fund, debenture sinking fund and accidents insurance 
fund the balance is £10,239. Having regard to the uncertainty of the effect 
on the company’s traflics of the approaching electrification of directly com- 
peting lines of other companies, the directors have decided not to pay any 
interim dividend. 

CENTRAL LONDON BAILWAY co. During the half-year ended Jane 30 
£11,232. 9s. 8d. was spent on capital account. The total receipts were 
£185,876. 7s. 7d., an increase of £914. 12s. 1d., and the working expenses 
£95,674. 9s. 5d., an increase of £548, 16s. 6d., compared with the corre- 
sponding period of last year, leaving £90,201. 18s. 2d. The number ot 
passengers carried was 23,037,435 against 21,906,150 in December and 
22,969,397 in June half-year 1904. After providing for interest and 
other payments, the available balance is £94,886. 3s. ld., including 
£22,111. 15+. 9d. from last half-year. The directors recommend that 
dividends at the rate of 4 per cent. per annum be paid on both the 
undivided and preferred ordinary stock. After reserving £10,606. бе. 5d. 
the proportion of dividend applicable to deferred stock (which is not pay- 
able until the result of the year’s working has been ascertained) there is 
£34,886, Зв. 1d. to be carried forward. 


CHILIAN ELECTRIC TRAMWAY & LIGHT CO. (LTD.) —For the year 1904 
the accounts show that, after payment of interest, London offica and other 
charges, a net balance of £23,289. 15s. 10d., to which is added the balance 
forward (£1,621. 103, 11d.), making £24,911. 63. 9d. It is proposed to 
pay a preference dividend of 2 per cent., absorbing £12,000, leaving 
£12,911. 6s. 9d. to be carried forward. During the year the net profit on 
the tramways was $678,197.01, from which was deducted $232,857.74, for 
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a special amortisation. During 1904 56,808,574 passengers were carried, 
against 52,427,358 in 1903 and 45,175,916 in 1902. During the year the 
electric lighting department earned a net profit of $276,597.11, against 
$179,723.74 in 1903. During 1904 the tramway track was increased by 
two small lines, with an aggregate length of 1,908 metres, making the 
total length of track 99,200 metres. 

At the meeting of the Deutsche Uberseeische Elektricitäts Gesellschaft, 
at Berlin, last week the chairman (Dr. Salomonsohn) said that it was 
proposed to increase the capital by 17 million marks to 36 million marke, 
in order to acquire certain shares in the Chilian Electric Tramway & 
Light Co. The reeolution to increase tho capital was adopted. 


CITY & SOUTH LONDON RAILWAY CO.—The receipts from all sources 
for the half-year ended June 30 amounted to £76,163. 17s. 3d., and the cost 
of working was £35,133. 18s. 8d., leaving a profit of £41,029.18s.7d. Inclu- 
sive of balance from December half-year, the aggregate is £42,924. 11a. 7d. 
Making provision for interest and transfer to renewal fund of £1,500, the 
available balance is £30,199. 128. 9d. Out of this the directors recom- 
mend that the full preference dividends and a dividend at the ratc of 2 per 
cent. per annum on the consolidated ordinary stock for the half. year, 
leaving £1,041. 10s. 3d. to be carried forward. The number of passengers 
carried (exclusive of season-ticket holders) during the half-year was 
8,662,588, against 8,401,846 and 9,226,987 in December and June, 1904, 
respectively. The receipts for the three half-years were £71,802. 7s. 8d., 
£70,705. 10s. 11d. and £76,387. 148. Id. respectively. Since the opening 
of the line 143,371,702 passengers have been carried, exclusive of season- 
ticket holders. The continued competition of the L.C.C. electric tram- 
ways, coupled with the abnormally dry weather tbat prevailed during the 
greater part of the half-year, has adversely affected the traffic. To meet 
the low fares charged on the tramways, the directors determined in May 
to make a considerable reduction in the fares charged on the railway. 
An increase has taken place in the number travelling, but not sufficient, 
so far, to do more than compensate for the reduction made. A contract 
for the construction of the extension to Euston was let in March and the 
properties required for the stations have been acquired, the shafts for the 
lifts are down to their full depth and the tunnels have been commenced. 
It is hoped the line will be opened for traftic before the end of next year. 


COUNTY ОР LONDON ELECTRIC SUPPLY CO. (LTD.)—The directors 
have declared an interim preference dividend at the rate of 6 per cent. 
per annum, less tax, for half-year ended June 30, and an interim ordinary 
dividend for the same period at the rate of 4 per cent. per annum, less 
tax, both payable Aug. 21. The amount of electricity sold in the com- 
pany's London districts during tke half-year is cstimated to realite 
£66,054. 7s. 10d., compared with £59,669. 12s. 5d. for the corresponding 
period of last year. The transfer books and register of members will be 
closed from Aug. 9 to 19 inclusive. 

DUBLIN UNITED TRAMWAYS CO. (1 7D. — At the meeting on Tuesday 
the report (abstracted in our last irsue) was adopted. Тһе ebaii mam 
Mr. W. M. Murphy) said that the whole of the additional revenue was 

erived from passenger traffic, the other items being practically t! e same 
as last year. They carried 24,610,000 passengers du ing the half-year (or 
332,000 more than in 1904), of whom more than 20,000,000 represented 
penny fares. They bad effected still further economies in tbe cost of 
generating electric current. Though they generated 300,000 units (about 
8 per cent. more) than in 1904 the total cost was £155 lese. When the 
dividends of 6 per cent. on the preference and ordinary sharcs were paid 
there would be £10,254, out of which £5,000 was placed to rererve and 
£5,254 carried forward. 

ELECTRIC SUPPLY CORPN. (LTD.)—At the meeting on Wednesday the 
chairman (Mr. C. F. Tufnell) moved the adoption of the report given in 
our last issue. He said that as the result of the additional capital the 
company was now in a position to undertake a great part of the pro- 
gramme originally stated in the prospectus. Since the closing of the 
accounts negotiations bad been brought to a successful issue for placing 
20,000 additional shares, in consequence of which the undertakings 
which they bad in hand were being pushed on as quickly as possible. 

The sphere of their operations was a very large one, and they confidently 
looked forward to the future. The capital expended during the year 
amounted to £43,677. The stations at Exmouth and St. Andrews had 
been erected and equipped, the mains bad been laid and supply of cur- 
rent commenced. The company had now eight stations at work. The 
Chelmsford undertaking, the whole of the share capital of which they had 
acquired, was a prorperous one, the net profits for the past year being 
£3,869. | 


GENERAL ELECTRIC CO. (L1D.}— At the meeting on Monday the chair- 
man (Mr. G, Byng) said that the year had been to him one of distinct 
disappointment. They had not done less business—rather more than in 
the previous year— but the effectsof extreme competition had been reduced 
profits, which bad been felt by almost every manufacturer in the country. 
They had, however, been able to depreciate £17,919. 13s. 11d., or about 
£300 more than last year, and had been able to put sufficient to 
reserve to fulfil the hope expressed Jast year that they should have in 
their re:erve cover sufficient for the item of goodwill und patents, 
standing in their balance-sheet at £92,000. The income from invest- 
ments to a slight extent counteracted the decrease of profits from 
trade accounts. £16,000 more was invested, which was principally 
due to the natural increase of the Uxbridge Co., in which they were 
largely interested, and the formation of the General Electric de France. 
They had acquired the business of their former agent (M. Lucien 
Espir) at Paris and turned it into a limited company under the above 
name. In that company M. Espir was a considerable shareholder. They 
had a rather important concern in Paris, and they not only sold in 
France, but were also buyers there of many electrical articles. Their 
gelling in France would be considerably increased if the duties were not 
to high. Many articles they made were produced in more superior man- 


ner here than anything they could find in France. Last winter he was 
at Cannes, when the manager of the Hotel Metropole expressed the 
opinion that he would prefer everything electrical being purchased in 
England, but the duties were so high that in many cases this was im- 
possible. If the French Government could be induced to reduce the 
duties it would be of enormous importance to a concern like theirs. The 
new Witton engineering works had gone ahead well, and had shown a 
very fair profit on completed work. The order for 840 motors which was 
mentioned in last year’s report had, however, only recently been put into 
the shops, the details of construction and supply and delivery having only 
just lately been settled; the order had, therefore, not contributed to the 
year's resu)ts. An important contract had been obtained for the supply and 
erection of motors for electrify ing all the workshops at the Portsmouth dock- 
yards, They had received a fair amount of orders for large machines, includ- 
ing contracts for Cardiff, South London, Woolwicb, Fulham, Manchester 
and Dublin. The new 1,500 kw. set supplied to Dublin last year bad turned 
out a great success, whilst the old contract had at last been satisfac- 
torily completed, and the plant taken over. In regard to their other 
manufactures, such as telephones and bells, ekctric light-fixtures and 
accessories, they had to report increasing output, but generally with lower 
prices and more difficulty to sell. The Carbon Works had during the 
12 months arrived, in one respect, at a most satisfactory stage. Under 
their own management, with self-trained labour, they were producing a 
quality which was second to none, and if prices had continued similar to 
those ruling at the time of the starting «f the works they could con. 
scientiously call those carbon works a great success. Prices Lad, how- 
ever, in consequence of unrestrained competition, dropped again. They 
had it on the authority of two leading manufacturers on the Continent 
that they were selling in this country at an absolute loss. By support 
obtained from Government departments and other public institutions 
they had succeeded in considerably reducing the loss at their carbon 
works of last year, and it was their firm intention to keep the factory 
going until such time as by suitable Government measures they could 
hope to put it on a dividend paying footing. The report and accounts 
were adopted. 


LISBON ELECTRIC TRAMWAYS (LTD.)— At the meeting on Wednesday 
the chairman (Mr. L. Breitmeyer) moved the adoption of the re port given 
in our Jast issue, They had carried 3,000,000 more passengers than in 
the previous year, and they had run sc me 700,000 more car-miles, and 
yet the cost of running the puwer house remained at the same figure as 
before. The profit before allowing for dcpreciation ard before payment 
of £25,000 for detenture interest was £99,000, against £91,000 in 1903. 
The growth of their business necessitated an increase in the plant of the 
power hcuse by adding another unit, and they had also had to construct 
three new extensions of lines of 4km. single track. Altogether £40,000 
bad been expended on construction, but the two principal extensions were 
not open for traffic until late in December, and their results would only 
show this year. During the current year they had under construction 
still larger works for new extensions, also additions to rolling stock and 
other рош necessitated by the great development of Lisbon. 
The usual provision for depreciation (£20,000) had been made, bringing 
the depreciation account to £40,000. The directors had considered it 
advisable to create a special reserve accident account against fluctuations 
of exchange. After providing these sums and paying the 6 per cent. pre- 
ference dividend the balance (£17,197) was carried forward. 


LIVERPOOL OVERHEAD RAILWAY CO.—The accounts for the past half- 
year show an available balance of £7,883. 6s. 8d. The directors recom- 
mend payment of a dividend at the rate of 5 per cent. per annum on the 
preference shares, the balance (£4,336. 11s. 6d.) being carried forward. 
At the corresponding period last year a dividend of 1} per cent. per annum 
was paid on the ordinary sharesand £4,052. 5s. 10d. was carried forward. 


MARCONI'ü WIRELESS TELEGRAPH CO. (LTD.) — An extraordinary 
meeting was held yesterday (Thursday) when the resolutions (passed at 
the extraordinary meeting on the 11th inst.) to increase the capital of 
the company from £300,000 to £500,000 were confirmed. 

METROPOLITAN DISTRICT RAILWAY CO.—In the report for the half- 
year ended June it is stated that the introduction of zone fares has been 
postponed pending the complete installation of electric traction. The 
work of electrification is now practically completed. The power house is in 
working crder. The sub- stations are completed and the whole of the cables 
aie laid throughout the company’s system. Electric trains are running 
between Ealing and Whitechapel, and from Harrow to Mill Hill Park, nnd 
from Hounslow to South Acton. A service is alfo running between High- 
street, Kensington and Putney. Further electric trains will, from time to 
time (as cars are delivered), be brought into service. Satisfustory progress 
has been made with the reconstruction of the rew stations at High-street, 
Kensington, and South Kensington. The widening of the line between 
West Kensington and Hammersmith is practically finished, and an 
arrangement has been made to grant to the Gieat Northern, Piccadilly & 
Brompton Railway Co. a joint user of such widened lines at a yearly 
rental of £12,000 as from January last. The car sheds and repairing 
shops at Mill Hill Park are completed. Extensive sidings have been laid 
down at Mill Hill Park and Gloucester-road. An agreement has been 
made with the G.W.R. Co. for the construction of an interchange station 
at Ealing. With a view to provide the balance of the moneys required 
for electrical equipment and to meet other obligations it is proposed to sell 
surplus freehold lands and properties of the company to the value of 
£250,000. 

METROPOLITAN RAILWAY CO.— At the meeting yesterday (Thursday) 
the chairman (Sir C. M'Laren, M.P.) eaid that they had made some altera- 
tion in the classes consequent upon the introduction of the new electrical 
cars, which were of two classes only, and therefore, between all stations 
from Baker-street to Harrow and Uxbridge, and from those stations to 
the Circle, they now only issued first and third-class tickets. They would 
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do the same thing as regarded persons travelling between Hammer- 
smith and stations on the Circle as soon as the electrical service was 
in full working. They would further only have two classes between 
Harrow and Verney junction in the near future. The directors 
had revised the fares to some extent, and probably a further revision 
might be advisable. The cost of making the change from steam to elec- 
tricity was proving to be somewhat greater than the board at one 
time thought, but they were perfectly satisfied that they had taken 
the right course, and believed they would in a short time reap the benefit 
of it. They were passing through a very trying half.year, but they had 
not yet wholly surmounted the difficulties of transition. They commenced 
on Jan. 1 to run some electric trains between Baker-street and Harrow, 
and between Harrow and Uxbridge. They had gradually increased the 
number of trains until the whole of the service on the extension lines 
between Baker.street and Harrow and Uxbridge was now worked elec- 
trically, though they still had the trains from Baker-street to and from 
stations beyond Harrow on the Aylesbury line worked by steam. They 
had had some few failures and stoppages while bringing in the electrical 
cervice, but nothing of a serious character, and certainly nothing more 
than might be regarded as inevitable in the making of so radical a 
change. With regard to the working of the Circle, by agreement with 
the District Co. they made arrangements to commence to work all the 
trains on the “up” road electrically on July 1, but unfortunately the 
service over the District Co.'s part of the Circle line had to be discontinued 
in the course of a few hours, as certain difficulties became apparent in 
connection with the conductor rails and car equipments. The matter 
had been, and still was, in negotiation with the District Co., with a view 
to deciding upon the necessary slight alterations to be made, and they 
hoped to be in a position very soon to resume continuous working round 
the Circle with electric trains. In the meantime they were running a 
service of electric trains between 7 a.m. and midnight, in addition to the 
ordinary service of steam trains, on their portion of the Circle, between 
South Kensington and Aldgate, via Paddington. 


NERNST ELECTRIC LIGHT (LTD.)—A meeting of shareholders was held 
on Monday to consider resolutions for the sale of the company's patent 
rights for Nernst lamps, as well as the right to the British royalties, to 
the Allgemeine Elektricitats-Gesellschaft, of Berlin, for £24,000, aud for 
the voluntary liquidation of the company. The acceptance of the offer 
would enable the directors to shortly distribute 98. per share, with a final 
payment of approximately 1з. later on. The existing agreement with 
the German company expires early in 1907, and the German company 
are said to be indisposed to renew it. The resolutions were passed, and 
Mr. M. Levinger was appointed liquidator. 


THOMAS PARKER (LTD.)—Ald. C. T. Mander, who presided at the 
meeting on Monday, regretted that the report and accounts were of such 
а disappointing character. The hopes they had a year ago that trade 
might revive somewhat and give them a chance, by rigid economy and 
hard work, to start on the upward track again had not been fulfilled. He 
thought they had passed through the greatest difficulties in the trade. 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES. 


— — 


NEW COMPANIES. 

AUTO CLAW CO. (LTD.) (85,218.)— Reg. July 12, capital £15,000 inj£1 
shares (2,000 preference), to carry on business of electricians, electrical 
engineers and mechanicians, engineers, manufacturers and owners of 
electrical vehicles and carriages, suppliers of electricity, dealers in ele». 
trical machines and appliances, &c., and to adopt an agreement with 
Messrs. C. and G. Markt. First directors, C. Markt and G. Markt (life). 
Reg. office, 38, Beech-street, Barbican, London, Е.С. 

CARACAS ELECTRIC TRAMWAYS CO. (LTD.) (85,073)—Reg. June 28, 
capital £25,000 in £1 shares, to acquire concessions, rights and privileges 
for construction of tramways, light or other railways, or systems of com- 
munication or conveyance in Venezuela or elsewhere, and to carry on the 
business of tramway and railway proprietors, carriers of passengers and 
goods, electrical engineers and contractors, electricians, manufacturers of 
and dealers in railway, tramway, electric, and other apparatus, «c. 

DE FOREST WIRELESS TELEGRAPH SYND. (LTD.) (85,277.)—Reg. July 
18, capital £120,000 in £1 sharcs, to adopt an agreement with S. S. Bojesen 
and to carry on the business of owners of wireless and other telegraph 
systems, patents and concessions, &c. The subscribers are Lord Arm- 
strong, A. M. Greenfell, 8. S. Bojezen, N. Maskelyne (electrical engineer), 
H. Malpas, A. H. Leslie, and G. Harland. The signatories are to ap- 
point the first directors. 

THOMAS PATENTS (LTD.) (85,081) - Reg. June 28, capital £5,000 in 
£1 shares, to acquire patented invention of J. Thomas for covering 
operating wires and cables for imparting or transmitting motion or power, 
and to develop same. First directors are J. Thomas and J. D. Massey. 
Кер. office, 8, Princes-street, London, Е С. 


VENEZUELA CENTRAL RAILWAY CO. (LTD.) (85, 186.) — Reg. July 7, 
capital £200,000 in £1 shares, to adopt an agreement with the Electric 
Equipment & Securities (Lid.), to acquire, construct or complete and 
work a line of railway from Caracas to St. Lucia and Cua, or to contract 
for the construetion and completion thereof, to form junctions with any 
other railways, to construct, own and work any railways, &., in Venezuela 
and to carry on the business of carriers of passengers and goods, manu- 
facturcrs of locomotives aud rolling stock, suppliers of electricity, &c. 


STATUTORY RETURNS. 


AFRICAN DIRECT TELEGRAPH OO. (LTD.)—Return to June 14 gives 
capital as £300,000 in 30,000 shares of £10 each, of which 23,600 have 
been taken up. £236,000 has been received. Mortgages and charges : 
£57,800. 


AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)—Heturn to May 15 gives 
capital as £300,000 in 30,000 shares of £10 each, all of which have been 
taken up. £10 per share has been called up on 28,510 and £285,100 has 
been received. £14,900 is considered as paid on the remaining 1,490. 
Mortgages and charges, £285,100. 


BOARDMAN ELECTRICAL PATENTS CO. (LTD.)—Return to Dec. 29, 
1904 (filed June 24, 1905), gives capital as £2,000 in £1 shares, of which 
1,000 have been taken up. £1,000 is considered as paid. Mortgages and 
charges nil. 

CALLENDER'8 CABLE & CONSTRUCTION CO. (LTD.)—Return to June 8 
(filed July 5) gives capital as £500,000 in 60,000 ordinary and 40,000 pre- 
ference shares of £5 each, of which 35,000 ordinary and 40,000 preference 
have been taken up. £5 per sbare has been called up on 55,000, and 
£275,000 has been received. £100,000 is considered as paid on the 
remaining 20,000 shares. Mortgages and charges, £300,000. 


PETERBOROUGH ELECTRIC TRACTION CO. (LTD.)—According to the 
return to May 1, capital is £60,000 in 6,000 ordinary and 6,000 preference 
shares of £5 each, of which 4,000 preference and 4,000 ordinary have been 
taken up. £5 per share has been called up and £40,000 has been received. 
Mortgages and charges, £20,000. 


POTTERIES ELECTRIC TRACTION CO. (LTD.)— The return to April 25 
gives capital as £600,000 in 30,000 ordinary and 30,000 preference shares 
of £10 each, of which 21,499 ordinary aud 21,500 preference have been 
taken up. £10 per share has been called up on 17,833 ordinary and 
24,500 preference, and £423,330 has been received. £06,660 is considered 
as paid on 6,666 ordinary shares. Mortgages and charges, £245,000. 


WEST AFRICAN TELEGRAPH CO. (LTD.) —In return to June 14 capital 
is £400,000 in 10,000 shares of £10 each, of which 23,109 have been taken 
up and paid for in full. Mortgages and charges, nil. 


WEST INDIA & PANAMA TELEGRAPH CO. (LTD.) — According to return 
to June 7, capital is £2,445,630 in 244,563 shares of £10 each. of which 
127,553 have been taken up. £1,275,530 is considered as paid. Mortgages 
and charges, £80,000. 


MORTGAGES AND CHARGES. 


KENT ELECTRIC POWER SYND. (LTD.)—A mortgage or charge on com- 
pany's undertaking and property, present and future, including uncalled 
and unpaid capital (if any), dated July 3, 1905, to secure £750, has been 
registered. Holders, Hon. J. B. Lubbock and G. C, Curtis. 


NEW GENERAL TRACTION Co. (LTD.) — Particulars of a series of 
£18,700 debentures, created by resolution of Feb. 8, 1905, and having the 
benefit of a trust deed of June 28, 1901, have been filed pursuant to 
sec. 11 (4) of Companies Act, 1900. In certain events a bonus of 5 per 
cent. is secured to debentures holders in addition to principal monevs. 
Property charged: 19, 070 fully-paid £10 shares in Norwich Electric Tram- 
ways Co., 10,267 fully-paid £10 shares in Coventry Electric Tramways 
Co., 12,262 fully-paid £1 preference shares in Douglas Southern Electric 
Tramways (Ltd.), and (by way of floating security) company's general 
at sets, present and future. Trustees, Capt. F. Pavy and Baron d'Erlanger. 

ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—Trust deed dated 
June 28, 1905, to secure £100,000 debenture stock, has been registered. 
Property charged, company's undertahing and property, present and 
future. Truseees, Sir Auckland Colvin and G. F. Braithwaite, 


UXBRIDGE & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—Issue on 
June 22 of £600 debentures, part of series created July 14, 1904, to secure 
£35,000, charged on company's undertaking and property, present aud 


future, including uncalled capital. No trustees. Previously issued of 
same series, £28,400. 
CITY NOTES. 
— — 


MEMORANDA (July 27).— Bank rate 24 per cent. (since March 9, 1905 
Price of silver 27 р.а. per oz. Consols 901—908 for money, 90}—9% 3 
for account ; 24 per cent. annuities 891—897. Consols Pay Day, Aug. 3. 
Stocks and Shares Continuation Day, Aug. 11; Ticket Day, Aug. 15; 
Pay Days, July 28 and Aug. 16; Mining Share Carry over Day, Aug. 11. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—Thie 
transfer books and register of members will be closed from Aug. 4 to 
14 inclusive, preparatory to payment of dividends on the 4j aud 6 per 
cent, preference shares for the half-year ended June. 


BUENOS AYRES LACROZE TRAMWAYS CO.—The Anglo-American 
Debenture Corpn. offers for sale £300,000 5 per cent. first mortgage 
debenture stock of this company. A contract has been entered into with 
J. G. White & Co. (Ltd.) for the conversion of the system to electric trac- 
tion and the erection of a power station. The system covers 21} miles of 
route, the total length of single line being 374 miles. 

LIVERFOOL DISTRICT LIGHTING CO. (LTD.)—4 dividend at the rate 
of 4 per cent. per annum is aunounced for tbe half.year to June 30. 

LONDON ELECTRIC SUPPLY CORPN. (LTD.)—The units sold for the 
half-year ended June 30 were 6,130.461 (of which 4,039,970 units were 
for power), producing £62,886, compared with 4,494,220 units sold in the 


corice»onding per'od of 1904, producing £54,776, 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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1 Minus 8 days. 
* Partly electrical. 


(a) These comparisons are with the corresponding period last year. 
$ Plus? days. J Plus 8 days. Fortnight. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.) An interim dividend 
of 10 per cent. on the ordinary shares is announced. 


8T. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)— The amount 
of electricity sold by this company for the Midsummer quarter is returned 
at 1,573,443 units, estimated to produce £23,601, against 1,431,558 units, 
which produced £22,308, for the corresponding period of last year. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—An extra- 
ordinary meeting will be held on Aug. 5 to authorise the directors to 
create £100,000 additional 5 per cent. debenture stock, being fourth and 
fifth instalments of £50,000 each, part of the £250,000 which the com- 
pany is empowered to borrow under sec. 26 of their 1900 act. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to appoint a special settling day in and grant a quotation to 
£275,000 44 per cent. first debenture stock of the Yorkshire (West Riding) 
Electric Tramways Co. (Ltd.), and to allow further issues of 10,000 £5 
fully.paid ordinary shares of Edmundson's Electricity Corpn. (Ltd.) and 
110,500 £1 fully-paid ordinary shares of Vickers, Sons € Mazim (Ltd.) to 
be quoted. The committee has ordered 75,000 shares of $100 each and 
$5,500,000 5 per cent. first mortgage debentures of $500 of the Sao Paulo 
Tramways, Light and Power Co. (Ltd.) to be quoted. 


VENEZUELA TELEPHONE & ELECTRICAL APPLIANCES CO. (LTD.)— 
Meetings of the Ist and 2nd mortgage debenture holders will be held 
to-day (Friday) to authorise the creation and issue of prior lien debentures 
amounting to £45,000. 


WATERLOO & CITY RAILWAY CO.— The directors recommend a divi- 
dend on the ordinary stock for the half-year ended June at the rate of 
3 per cent. (the same as last year), oarrying forward £658. The gross 
receipts were £17,577 ani the working expenses £7,975, or 45°37 pet 
cent. compared with 47°55 per cent, in 1904. The balance, after paying 
debenture interest, was £8,759, and the 3 per cent. dividend absorbed 
saci 2,219,143 passengers (exclusive of season ticket holders) were 
carried, 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—The directors have 
declared an interim dividend for the half-year ended June at the rate of 
13 per cent, per annum. 
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COLONIAL AND FOREIGN INVESTMENTS. 


: a | 
ыыр Price | M LR DIVI- | BUSINESS, 
< < а КАМЕ, Wed. | E ш Я DEND | WEEK TO 
Br July 26. 39 DUE. | JULY 26. 
T e b 
gc уь © 
| ; | £ B. d. est. est. 
t 5,0 Anglo- entane (5, Waren . 8 —8 | 5 1 0 \p, Oct 831 8ra 
t 2,9 Do. 1 РА Cum. Pref. *«*.0099229* 5 — 6$ 4 9 9 = LT ET. 
86. 6 Do. Permanent 6X Deb. Stoo) 141 —144 1 8 8 - TP 
3t.| 5 Auckland Elec. Trams 6% Deb. 
. оо 6 %%% „„ „ „ ово о» Фоооо 104 —106 4 14 4 ее 0 ee 
1 12/0 Barcelc na Tramways Ord, ........ | 183—-!43 | 4 4 0 - 13. 18 
1C 6 0 Do. 6 ^ Cum. Pre "ЕТТТ 90999000095 -10 b 0 0 = • | ae 
85. Do. * Deb. Stook (red.) essct 99 —102 4 8 8 ~ * ee 
100 5 Do. 6 per Cent. Debs. 2 0 „ „%% о 98 —108 | 4 17 2 as id | oe 
24 „ | Brisbane Electrio Trams. In 
O %% % %% %%% „ „„ „„ оу 6226 6 | 1 —1 | oe ee li 131 
b 6 | Do. 5 Cent. Cum, Pref. 66%. 8 | 6 17 8 — " | m 
t| 4X| Do. per Cent. Db. Prov. Cis. 92 — 413 9| .. aM 
t. 6 British lumbia Elec. Riwy | 
Def, Ord, eon ee rere rer ов уз seven: 105 — 109 6 10 1 ^ . i ee 
8t. 6% Do. Pret. Ord. Stock 9 %%% % 0еоое в 98 2101 t 9 1 an in ! ы 
1] 6% |t Do. 5% Cum. Perp. Pref. Stcck.| 102 —105 | 4 16 8 E (4 Кы 
4! 4| Do. per Cent. ist Mort. Db | 09x—10662| 4 7 9 Š nee ы 
104 49% |t Do. Vancouver Power Debs. .. | 93 —101 | 4 9 1 eo qui... 
b| 2/6 | Buenos Ayres and Belgrano Ord | 3—3} |6 8 1 - AREE T, 
: 10 Do. 6 per Cent. A" Cm. Pre! pert В 2 : - P 5} 
. M әк ?995600000040000900099 6 == — Ыы 
Bt. 57 Ро. 6 Cent. Debs. 000000000. 05 —107 4 18 b = ы | — 
St.] 5 Do. 57 9nd Deb. (red.)........ 101 —101 | 4 16 2 a - x 
St. 6% | Buenos Ayres Elec. Trams (1901; : 
049090000009 090929*99000^*^"* 995988 -*»o6049v 6 —98 5 e ee ae es 
10‹ | 5)7 | Buenos Ayres Grand Nationa) 
5] 7 Pref. Debs. 2 2 52 2 0 овоо „ @oe 1 U — 103 6 6 10 ee e.. f ee 
1000 € 7 Do. 6, lat Deb. Bonds....... | 101 —105 | 5 14 4 . й 
b bu | Caloutta Tramwaye (Ncs. 1 to 105) —9 476 & 9! 8] 
5 oe Do. Nos. 105,001 to 187,8 0 ГЕС {—+ | ee oe 8e, 74 
uA Л Do. 43 1st Deb. stock (rea., | (6 —108 4 8 4 РӘ PNE 
110 Cape Electric Tram Shares 1d-J& | 412 4 а " à 
Bt.| 5% | Colombo Trams & Ltg. 5% 1st Mt. 
Deb. (red)) . РТ 102 —104 | 4 16 8 x 
St. 5X | Madras Elec. Trams 67 Deb. Stk. 102 —104 | 4 16 8 Ja, Jul vis 
100 5% | Montreal St. Ry. St'g 6% Mort 
Debe. (1908) .................. 102 —105 | 415 8 ax i 
100 * Do. аша 447 Debs. (1922)..| 104 —1(6 4 4 0 -— 
Bt. 5 Perth (W.A.) Elec. Trams, lst Mt. | 
Deb. Stk. ....................; '08 —106 | 414 4 РА “ 
ELECTRICITY SUPPLY. | 
6| 5/0 | Caleutta Elec. Sup. Отй.(1-50000 9 — 442 | = Р 
5 2119 | Го. (60.00 1-80, 000) xen 81- 9 417 4 фе i 
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Power 5% Beg. lst ОЬ”. ......| 48 —5) |5 0 0 " — . 
b Elec. Ltg. & Trac. Co. cf Aust. 
6% Cum. Pref. е „ 6 „„ „ „6 „6 ө. 24-3 ee ee oe | ee 
St. 5% Do. 5% Debs. ................ 85 —20 5 11 1 | pa e Jes 
1600 | Havana Electricity Co. Shares 94—10j " - "Om. 
106 16/6} Do. 5/Dbs.ice.at 95, Sci ip, all pd. 94 —96 i6 4 2 aes 
| .. | Kalgoorlie Elec. Power & Ltg | 
6 Саш, Pref. CITC CPI зов обе ов - 3-1 ee | 7 . еә 
| 1/0 | Rand Electric ..................| 10-11% e. dE. CS ue E 
100 44% "Бота! Elec., Montreal 417 lst | 
ort. Deb a ee эе өө or оо оа о 1)1 —104 4 6 7 Ap, Oct ee s 
.. 10% | Shawinigan Water and Power 5% i 
| Bde., 8с}р.................... 97 —99 * 93] | 94 


* Ip calculating the yield, allowance has been made for accrued interest but not 
for redemption, f Ex Dividend. 
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NOTES. 


— — 


THE name JOHNSON-LUNDELL has been associated with more 
of promise than performance, and it was quite recently under- 
stood that the company was to settle down to a steady busi- 
ness in comparatively unambitious but more lucrative directions 
than it had hitherto pursued. One of the promises in the early 
programme was of traction motors which would save, by re- 
generation, quite a large amount of energy in tramway working. 
This promise was never fulfilled on a commercial scale, and al- 
though some experiments were made at Newcastle, and perhaps 
elsewhere, no figures were ever made public. 


— B — 


THE Johnson-Lundell regenerative tramway motor which we 
describe and illustrate in this issue is therefore not quite a 
novelty. As in the previous attempt, the method adopted is 
that of compound winding, but an additional device is that of 
double winding the armatures. This permits of connecting the 
armatures either four in series, two series by two parallel, 
or four in parallel, giving running positions with speeds in 
the ratio of one, two and four. This is exactly what might 


be, but never is, done with a ‘four-motor” equipment. 
In addition, the field windings are so divided up that they can 
also be grouped so as to provide intermediate-speed steps, which 
may be used as “running positions." It is claimed that, prac- 
tically, no external resistances are needed, the resistance of 
the armature and field windings, when in series, preventing 
excessive current rushes. This is no new idea: some of the 
early American tramway motors had similar field arrange- 
ments, and it was claimed to be à great advantage.  Dut it 
gradual dawned upon people that this only amounted to 
winding the resistance coils on the field core, which is not a 
good place for them in any way. We do not see that much 
more can be said for the double-armature arrangement. In 
these respects the design seems to be rather a case of atavism. 


— —— 


THE regenerative effect is got by connecting up a number of 
the field coils to act as a shunt-winding by the use of an 
auxiliary controller. Then the main controller permutates the 
armatures and series-windings much in the same way as for 
acceleration, so that ** regeneration " can be obtained through а 
long range of speed. The whole arrangement seems too compli- 
cated. The practical disadvantages of putting a number of 
separate windings on to motor fields, and changing the relative 
P.Ds. between them will be apparent to practical men. The 
simple condition needed for regenerationis that the field winding 
shall be such, and so regulated, that at any desired speed the 
flux through the armature shall produce a back E. M. F. superior 
to that of the supply source. The method now commented on 
seems to us unnecessarily complex, and it is not apparent how 
any corresponding economy can result. 


а 


WE publish in another part of this issue the substance of the 
rambling report presented by the Select Committee who have 
been considering the Telephone Agreement. The Committee 
have quite misunderstood the drift of the evidence given by 
the Local Authorities, for it has been clear all along that these 
amateurs in telephony were not asking for clauses to safeguard 
their interests, but have simply been actuated by the desire to 
weaken their competitor, the National Telephone Co., by pre- 
venting the ratification of the agreement. We can hardly 
blame the Local Authorities for following the tactics common 
in Parliamentary Committee rooms, but we must express sur- 
prise that the Committee has failed to understand the situation. 
A stronger Committee would have taken account of the muni- 
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cipal opposition by ratifying the present agreement, and 
suggesting terms for a similar agreement under which the 
four municipal telephone exchanges should be bought up by 
the Goverment also, so that the whole telephone system of the 
country might be unified and placed under the management of 
a Government department. The evidence given by the 
officials of the Post Office showed that they possess a com- 
prehensive knowledge of both the engineering and the ad- 
ministrative branches of the business. 


ae ee 


IF the agreement is accepted by Parliament, the position of 
the Company’s employees is practically safe-guarded, whether 
the recommendations of the Committee are adopted or not, 
for the assurances given by Lord STANLEY and Mr. BABINGTON 
SMITH should in themselves be sufficient. We congratulate 
the staff on the success of their campaign, and also on the 
evidence of their efficiency which has been afforded by the 
warm espousal of their cause by Mr. GAINE, their General 
Manager. 


Mr. ALEXANDER RUSSELL points out, in an interesting article 
on p. 627 of this issue, that it is inconsistent to specify the 
drop in terminal pressure of electric generators from no-load 
to full-load without stating, at the same time, the rate at which 
the voltage shall decrease with the speed. This contention is 
perfectly justified, considering that the speeds of the engines 
driving electric generators never remain perfectly constant, 
but fall off, more or less, as the output increases. As is shown 
by the author in an example, the drop in voltage due to a 
slight diminution in speed might entirely swamp the drop in 
voltage due to other causes. It is at once clear, in a general 
way, that the change of voltage due to an increase or decrease in 
speed will be greater the less the iron circuit of the generator 
is saturated. It is equally obvious that when once the bend 
of the saturation curve has been passed the voltage will increase 
very slowly with the speed. But Mr. Russe 1, following the 
lead of MM. BoUCHEROT and GUERY, elaborates a neat graphical 
method of solving the problem accurately. He introduces a 
new term, called ће “ kinetic factor," which, when multiplied 
with the percentage variation in speed, gives directly the per- 
centage variation in voltage. It is shown in the article how 
this factor may be found in an easy manner. One of the 
French investigators, as will be gathered, is anxious to intro- 
duce yet another term, which he names “saturation-coefficient.” 
We are glad Mr. RUSSELL opposes the addition of a new 
coefficient to an already tediously long list of other coefficients, 
all the more so as this new term has no practical significance, 
and is connected in a simple manner with the kinetic factor. 


— 


EVERY now and then, a scare is started as to the effect of 
electric light upon the eyesight, and cranks and faddists are 
never wanting to take up an idea of this sort and enlarge upon 
it whether it be supported by fact or not. This statement as 
to the injurious effect of electric light is once again being put 
into circulation, and it will not be inopportune to examine to 
what extent it is justifiable. Probably every source of light 
—sunlight as well as artificial lights—emits a small propor- 
tion of rays, which may, in certain circumstances, be injurious. 


The majority of the rays emitted by every sort of light are 
beneficial to the human organism. No medical man will deny 
that a badly-lighted room is worse for the eyes than one that 
is well lighted, and that, when artificial light has to be 
employed, the nearer the illumination approaches to daylight 
the better. As is pointed out by Mr. JAMES AITCHISON, in a 
letter to a contemporary, cases in which defective eyesight is 
attributed to electric light are invariably explainable on other 
grounds—chiefly that in big towns ventilation and daylight 
exist in inverse proportion to the use of such artificial illumi- 
nation. It is well to remember also that the incandescent gas 
light contains a larger proportion of chemical rays than the 
light from an incandescent electric lamp, and, in addition, a gas 
light vitiates the atmosphere surrounding it, and this effect is 
far more injurious to the eyesight and the health generally 
than the small proportion of rays already referred to that are 
harmful probably from a purely academic point of view only. 


— 


THE Lodge-Muirhead wireless telegraph station at Heysham, 
the new Lancashire harbour of the Midland Railway Co., 
possesses, as will be seen from the illustrated description 
on another page, a rather remarkable radiating system. One 
peculiarity is its complex spark-gap, which consists really of 
five gaps in series shunted each by a condenser. Butthe chief 
call for remark arises from the air-wire system. This consists 
of two square horizontal wire networks, one vertically over the 
other, connected symmetrically by the vertical wire containing 
the spark-gap. The whole is insulated, and thus forms a com- 
plete Hertzian oscillator of considerable proportions. It is in 
effect the Lodge oscillator of 1897—the oscillator formed of 
two large cones placed vertically with their axes in line and 
their apices close together—worked out in wire. The chief 
advantage of this arrangement would appear to be that it is 
well within the patent rights held by the Lodge-Muirhead 
Syndicate, and since Mr. MARCONI managed to establish, in the 
United States his title to the use of a ground connection for 
the air-wire, this consideration has become of importance. 
The arrangement would not appear, however, to be very advan- 
tageous electrically. For if contemporary theory of wave- 
production and propagation is correct, the air-wire with 
grounded end is best. At the same time, insulated air- 
wires with a large capacity surface near the ground are 
admitted to share many of the benefits of the earthed air-wire 
—more especially when the great difficulty of making а good 
earth is taken into account—and the Lodge-Muirhead Synd. 
have found, we believe, that this arrangement facilitates 
accurate tuning, conducing to the receipt of more perfect and 
more rap'd signals. At all events in the case in point—judging 
the pudding by the eating—the new air wire seems to be most 
efficient. 

The promoters of the Administrative County of London and 
District Electric Power Bill are at the moment exerting great 
efforts to get their Bill passed by the House of Commons 
Committee in time for the third reading to take place this 
Since we last commented on the Bill, some rather 
startling developments have taken place, which have had the 
effect of disposing of the most serious part of the opposition 


session. 
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of the electric supply companies and a number of the 
smaller Local Authorities, who, following the lead of the 
County of London Company and the Stepney Borough Council, 
have made terms with the Company. So far as can be ascer- 
tained at present, in the majority of cases, the terms are 
roughly that the Companies have agreed to take power from 
the new Company when their own works are fully equipped 
and fully loaded, the Administrative Company agreeing in the 
meantime not to compete with the companies for the supply 
of electric power, and to pay the cost of the Companies’ 
opposition, The opposition, therefore, has devolved upon the 
larger London Borough Councils interested in the electric 
supply business, and the City of London Corporation has yet to 
present itscase. Assuming that the Bill passes, the discussions 
on clauses promise to be very numerous, especially in respect 
of those clauses embodying the agreements arranged with the 
various Companies and Local Authorities. Late yesterday after- 
noon, Mr. RAM, K.C., for the Metropolitan Electric Supply Co., 
made a strong appeal to the Committee not to allow the Bill 
to proceed this session in view of the complexity of the 
situation created by the clauses, He said he had spent hours 
trying to understand the real effect of them upon everyone 
interested in the matter, but had failed, and he plainly put 
it to the Committe that he doubted, with the short time at 
their disposal, assuming they passed the Bill, that they would 
fully grasp the ultimate effect of the agreements. So far as 
he could see at present it practically made it a different Bill 
altogether to that which first came before the Committee. 


—  —————À— ——— — 


Oable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Tarifa—Tangier ............ Jan. 18, 1904 ee — 


Jamaica— Colon 6 %%% % „ ое о e Jan. 10, 1905 S 
Paramaribo—Cayenne ...... May 25, 1905 .. — 
Bolama—Bissao ............ June 21, 1905 — 
Cadiz—Teneriffe .......... July 20, 1905 — 
Iquique—Antofagasta ...... July 21, 1905 — 
Antofagasta—La Serena .... July 21,1905 .. July 29, 1905 
Lagos—Kotonou .......... July 29,1905 .. — 
Trinidad—Demerara ........ July 29, 1905 — 


British Association.—Last Saturday, the second and last 
contingent of the British Association party left Southampton 
for Cape Town on board the “Saxon,” the first contingent 
having left on the previous Saturday. The Mayor of South- 
ampton wished the members **Bon Voyage," and the senti- 
ment was suitably responded to by Prof. Darwin, the President. 
Particulars as to the arrangements made for the meeting and 
of the Papers which are to be read have already appeared in 
our columns. 


Bontgen Nomenclature.—According to the Archives of the 
Röntgen Ray, the following is the uniform nomenclature re- 
commended by the recent Róntgen Congress at Berlin :— 

Róntgenology (the science of the Róntgen rays). 

Rontgenoscopy (Radioscopy). 

Róntgenography (Róntgen photography). 

Rontgenogramm (Skiagram). 

(a) Röntgen negative, 
P Róntgen positive, 
c) Róntgen diapositive. 

Ortho-Róntgenography. 

Róntgentherapy (Hóntgen treatment). 

Róntgenise (to treat by means of the Róntgen rays). 

Alas, alas ! 

Wireless Telegraph Notes. —An unusual space-telegraph 
conversation in mid- ocean, says the Western Electrician, was 
reported by the French liner, La Savoie,” which recently 
reached port at New York from Havre. Five ships participated 
in the reported conversation“ La Savoie,” * La Lorraine,” 
the “Lucania,” the “Celtic” and the “St. Louis.” Two of 


the liners, “ La Lorraine and the Celtic, were east-bound ; 
the other three were going west. The talk lasted 12 hours. 
“La Savoie," at the western end of the line, began talking 
when it picked up the “ Lucania," which was following it into 
port. The “Lucania” in turn caught a signal from the “St. 
Louis,” while the “St. Louis" made the connection with the 
„Celtic.“ The “Celtic ” connected with the easternmost ship, 
“La Lorraine.” The distance between “ La Savoie" and “ La 
Lorraine ” was about 500 miles. 


Ignition Arrangements on Petrol Motor Launches.—The 
Thames Conservancy propose to issue a set of bye-laws for the 
regulation of petrol motor launches on the River Thames. 
The following rules relate to the ignition arrangements. 

No petrol motor launch shall be navigated into or through any lock on 
the Thames unless it is constructed in accordance with the following 
requirements :— 

The ignition circuit throughout carefully insulated. High-tension leads 
from coil to sparking plugs carried through a water-tight tube or so installed 
as to prevent leakage of current or risk of breakage or damage by water. 

Electric leads rigidly fixed. 

If a spark gap" be employed, it must be so enclosed as not to be 
capable of igniting inflammable vapour. 

Some form of sparking plug employed in which external] sparking is as 
far as possible guarded against. 

If trembler coils are employed, the same must be м in a position 
where an accumulation of inflammable vapour is not likely to occur. 

Norr.— The use of low-tension magneto ignition is preferable on the 
score of safety. 

No form of hot-tube ignition employed. 


Crystal Palace School of Engineering.—The certificates 
awarded by the examiners to the students of the Crystal Palace 
Company's School of Practical Engineering for the last term 
were distributed at the Palace on Wednesday by Mr. William T. 
Douglass, late consulting engineer to Trinity House. After 
Mr. Maurice Wilson, the vice-principal of the school, had 
read the examiners' reports, Mr. Douglass addressed the 
students, exhorting them to cultivate energy, integrity of 
character and trustworthiness. Good business men with sound 
business aptitude were required to-day as much as ever they 
were. He had seen the work of the students, and congratu- 
lated them on the manner in which it had been carried out. 
The examiner's report upon the electrical section, by Mr. H. E. 
Bain, states that both the theoretical and practical work was 
thoroughly well taught, while the results, judging from the 
examination papers and by the actual work done in the shops, 
were highly satisfactory. There were 27 certificates awarded 
in the electrical section. 


Tests on a 2,000 kw. Curtis Turbine.—The following is the 
report of a test on а 2, 000 kw. 900 revs. per min. Curtis 
turbine (built by the General Electric Co. of America). The 
test was made at Schenectady on May 3, 1905, by Mr. F. Sar- 
gent, of Sargent & Lundy, engineers, Chicago, and Lewis A. 
Ferguson, vice-president of the Commonwealth Electric Co, 

We sent our assistants, Messrs. Clark and Eastman, to Schenectady to 
prepare the apparatus for making these tests, and they made several pre- 
liminary trials before our arrival, and the results of each of the trials very 
closely approximated the results of the official tests herein mentioned. 
We had all the instruments carefully tested and standardised during the 
trials, the electrical instruments being tested by the New York Testing 
Laboratory in the presence of Mr. Eastman. The surface condenser 
showed practically no leakage. We took every precaution to satisfy our- 
selves that the tests were reliable and accurate, and we beg to certify that 
the results obtained were as follows :— 


Full-load| 4-load f. load Zero 

Tm test. test. teat. | load. 

Duration of test ......... . . hrs. 125 0-916. 1:0 1:33 
Steam pressure (gauge) ...... Ibs. 166:3 | 1702 | 1555 | 154-5 

Back pressure (abs.), in. of mercury 1:49 1:40 1:45 1:85 
Superheat „5 deg. F. 207-0 | 120-0 | 204-0 | 156-0 
Load in kilowatts ....... 8 2,0227 1,0007 | 5550 . 
1631, 1809 1,5105 


Steam consumption per kw. hr.-lbs.. 15:02 


Telegraphic Service during the King of Spain's Visit to 
England.—The following letter has been received from the 
Queen of Spain's private secretary with reference to the tele- 
graphic arrangements made to keep Her Majesty advised of 
the King of Spain's movements during the recent Royal visit 
to this country :— 


To Mr. Preddle, Secretary of the Direct Spanish Telegraph Co. (Ltd.), 
London. I have the honour to say that Her Majesty the Queen having 
been informed of the efforts realised by the Direct Spanish Telegraph Co. 
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in order to establish a special service between London and Madrid during 
the recent visit to England of His Majesty King Alfonso, and feeling 
truly grateful for the extraordinary zeal and surprising celerity with 
which she bas been informed of all the details and newsof the interesting 
ceremonies and festivities celebrated in honour of the King in London, 
has been pleased in charging me to convey to you, as well as to the 
employés of the Cable Company, t: e testimony of her most sincere and 
deepest feelings of thankfulnes:. 

Direct telegraphic communication was established between 
Buckingham Palace and the Royal Ра!асе in Madrid, and Her 
Majesty knew within a few moments of its occurrence every- 
thing of interest concerning the King's stay. Reuters Com- 
pany have also expressed their special thanks for the celerity 
with which their telegrams in connection with the Royal visit 
reached Madrid. 


Serious Tramway Accident at Ramsgate.—A serious accident 
occurred on the Isle of Thanet Tramways yesterday, and we 
have obtained the following particulars by telephone: At 
11:45 a.m. a car, proceeding from Broadstairs Station to Rams- 
gate Harbour, had reached the steep zig-zag descent into 
Ramsgate known as Madeira-walk (illustrated in our descrip- 
tion of the line. Vol. XLVI., p. 972), the driver being a man 
who was rather new to the route. The car went well as far as 
the second sharp curve on the slope, when it ran off the rails, 
jumped the adjoining kerb and, after dashing through a 
light railing on to a wide ledge, turned over into a piece 
of waste ground, 40 ft. below, belonging to the Rams- 
gate Corporation. Our correspondent inspected the car 
shortly after thé accilent, and reports that the body of 
the car has separated from the truck. The latter righted 
itself and is apparently not much injured. The brakes, in- 
cluding the slipper brake, are jammed down hard. Men were 
engaged throwing sand on the track on this particular gradient 
at the time of the accident, but had not yet reached the spot 
where the accident occurred The rails were iu a greasy and 
slippery condition owing to the rain, and it is possible that 
either the sand-hox failed to act, or that the driver did not 
apply it judicionsly. Only four passengers were on the car 
at the time, and three were injured. The driver, Lloyd, was 
also serionslv injured, bnt is progressing satisfactorily, while 
the conductor, Jones, is almost unhurt and will resume work 
to-morrow. 


Life of Electric Glow Lamps.— Mr. J.T. Marshall, engineer 
at the General Electric Co.'s American lamp works, read a very 
interesting Paper on the Development of the Mannfacture of 
the Edison Incandescent Electric Lamp, 1881 to 1905, before 
a recent meeting of the Franklin Institute. After describing 
the successive stages in the manufacture and design of the 
Edison lamp, the auther quoted the following table, showing 
the rapid advances made in the durability and efficiency of the 
lamps during the last 24 years. 


і 


Watts | Actual Life of 80 % of 


Type of filament. Date. per life initial candles 

candle. hours. hours. 

Plain bamboo ............ | 1881 5'8 | 3,000 з 
Ditto — ............ | 1881 466 ' 900 | os 
Asphalted bamboo ........ 1888 391 | 1,000 200 
Treated ditto ........ | 1893 31 1,200 | 260 
Ditto squirt.......... 1896 31 700 370 
Ditto ditto .......... | 1900 31 750 495 
Ditto ditto .......... | 1904 3-1 | 800 475 


These figures apply presumably to 110-volt lamps. The 
useful life which the company can expect nowadays from 
standard 16 c.p. lamps of different efficiencies is as follows :— 
Watts 32 40 48 56 64 72 80 


Life to 80 © of initi z 
candles... . 28 132 412 1,000 2,005 3,570 0,125 hours. 


0 оз 2 2 ө 


These lamps are all of the same quality and, if burned at the 
same temperature, would not vary greatly in life. The 80- watt 


ашр has four and a-quarter times the surface of the 32-watt 
amp. 


Electric Traction on the Ward-Leonard System in Switzer- 
land.—It may be remembered from a descriptive article on 
the subject in The Electrician, Vol. LIIL, p. 232, that the 
Oerlikon Co. have been carrying out experiments on the 
Ward-Leonard system of electric traction for a considerable 


time. Some of the results of the experiments have now been 
made public. The locomotive weighs complete about 44 tons, 
and it has been employed, during the trials, for hauling trains 
varying in weight from 125 to 255 tons. In connection with 
& 200-ton train (excluding the weight of the locomotive), a 
speed of 18 miles per hour on а (8 per cent. grade is said to 
have been obtained, the power of the locomotive, measured at 
the rim of the driving wheels, being approximately, 300 kw. 
During the run mentioned, the energy supplied to the low-pres- 
sure terminals of the step-up transformers at the power house 
averaged 300 kw. On level track this train accelerated to 
184 miles per hour in 57 seconds, the motors running spark- 
lessly all the time. It is stated that the electric braking is so 
simple and efficient that it is always used in preference to 
braking with the compressed-air outfit, The following data 
refer to a particular run on а 0°8.per cent. grade, the loco- 
motive hauling a 200-ton train. Line voltage 15,000 volts, 
speed 16:8 miles per hour, average supply from the power 
house 310 kw., average power at the rim of the driving wheels 
216 kw.; total efficiency 69:5 per cent. It is computed that. 
the individual efficiencies are as follows: Motors and gearing 
86 per cent., motor-generator 85 per cent., locomotive step- 
down transformer 93-5 per cent.; the exciter and air pump 
consumed 2 per cent. of the total energy, and the losses in the 
overhead line amounted to 0:5 per cent. The watt-hours per 
ton-mile came to 68:2 on the grade and 23:7 on the level. 


Heavy Electric Freight Traction.— Mr. L. Carl de Muralt 
read a Paper on the above subject before the recent general 
meeting of the American Institute of Electrical Engineers at 
Asheville. The author compared the following four systems :— 

1. Continuous-current locomotives and synchronous-converter sub. 
stations alony the line. 

2. Three-phase locomotives and transformer sub-stations along the line. 

3. Single-phase locomotives, fed with single-phase current from trans- 
former sub-stations. 

4. The Ward-Leonard system, with single-phase current on the alter- 
nating ride. 


Although the Ward-Leonard system is pronounced suitable 
for some cases, notably for heavy low-speed freight traffic, the 
writer's conclusions are entirely in favour of three-phase work- 
ing. This system, the author concludes, is not only the cheapest 
to instal and to operate, but the three-phase induction motor 
also proves itselt at least equal ia every respect to the con- 
tinuous-current series motor and superior to it in several rather 
important points. There remains only one objection to the three- 
phase system as such, and that is the two overhead wires which 
it makes necessary. That one wire is simpler to instal than two 
is undoubtedly true. But to judge from this that a double line is 
impossible, or even only that it will present serious difficulties, 
is not justified by the actual facts. The successful operation of 
a good number of three-phase railways proves the feasibility of 
the two-wire overhead line beyond doubt, and it is worthy of 
note that some of these roads have very complieated switch 
ing yards. The construction of the necessary aerial switches has 
been worked out with such complete success that it is possible 
to stop a locomotive directly underneath a switch and start it 
in the same or the opposite direction without any trouble what- 
ever. And these aerial switches are not very complicated 
either. It must be, of course, admitted that a double line wili 
cost somewhat more for repairs than a single line. Yet it will 
always be necessary in any electric railway system to have a 
repair gang ready for emergencies, and these men will be able 
to look after two wires as well as after one. The difference in 
cost is thus limited to the difference in cost of material. And 
it is well to remember that the cost of maintenance of contact 
lines is very smallinany case, compared with the cost of motor 
repairs. ln street railway systems the motor repairs cost any- 
where from four to ten times as much as theline repairs. The 
difference in cost which may be charged against the alternating: 
current system on this account is, therefore, a small per cent. 
of an already small item and it is quite certain that this differ- 
erence will be more than counterbalanced by the greater cost 
of repairs to continuous-current motors, due to the presence of 
the commutator, which has no counterpart in the three-phase 
induction motor. The three-phase motor is probably the most 
robust of electrical machinery extant, and it may well be hoped 
that it will be used extensively in railroad work in the future. 
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STREET LIGHTING IN THE CITY OF LONDON. 


The following correspondence has passed between the Cor- 
poration of London and the City of London Electric Lighting 
Co. with regard to the electric lighting of the main streets in 
the City :— | 

1. Letter from the City Engineer to the Company's. Engineer. 
| February 2, 1905. 

Deak SIR: It is reported to me that you are gioia d the system of 
electric lighting in Mansion House-street (by the Mansion House), and are 
fixing new arc lamps. I shall be pleased to receive from уол some explana- 
tion as to why I was not consulted in the matter before the work was put 
in hand, —Yours truly, (Signed) D. J. Ross. 


a 


2. Letter from the Company's Engineer to the City Engineer. 
E February 3, 1905. 

Dear Sir: In reply to your letter of yesterday's date, we have replaced 
four of our old arc lamps, Nos. C/5, С/6, B/20 and 4/18. situated in 
Mansion House-street and tbe corner of Poultry, by arc lamps of modern 
design. This experimental alteration dil not entail any structural modi- 
fication of the lamp column or cause any interference with the traffic, and 
we therefore carried out the work wi'hout troubling you unnecessarily. 
We have now c. mpleted the work, and beg to submit the results to your 
kind consideration. 

You are no doubt aware that the existing lamp columns and lanterns 
were designed and approved of by the late engineer to the Corporation, 
and the somewhat unfortunate sel ction of the basket lantern һа ‹ been a 
source of annoyance to us for many years. Complaints have frequeatly 
been made by the members of your Corporation, and also by the public, 
as tu the appearance and general effect of this lighting. 

The gas company has а'ѕ› been enconr:ged to demonstrate imorove- 
meuts in gas illumination, using as a standard the arc lamps as supplied 
18 years ago, and certain selected arc la:npg have been removed at the 
request of your Corporation in order to facilitate the operations of the 
gas company. 

We shall be happy to give you any information respect:ng the improved 
results we can show you, and we think you will agree that even in th: 
densest fog the penetrating power of our arc lighting will favoucably com- 


pare with the incandescent gas mantle.—Yours faithfully, 
(Signed) Frank BAILEY. 


3. Letter from the Town Clerk to the Secretary of the Company. 
March 25, 1905. 
Sir: Referring to previous correspondence on the subject of the pub- 
lic lighting of the City thoroughfaree, [ am requested by the Streets com- 
mittee of the Corporation to inquire the terms on which your company 
would be willing to enter into a contract for lighting the main streets, 
including improved lamps, lanterns, &c.—I am, Sir, your obedient 
servant, (Sig aed) JAMES BELL. 


4, Letter from the Company's Manager and Secretary to the Town Clerk. 


The Town Clerk, Public Health Department, 
Guildhall, E.C. April 26, 1905. 
Bra : In further reply to your letter of the 25th ult., which I have sub- 
mitted to my board, I am directed to ask if the words “including 
improved lamps, lanterns, &c.," mentioned in your letter mean Flame 
arc lamps and new standard tops similar to those which have been fixed 
by us, experimentally, in the neighbourhood of the Mansion House, and if 
your inquiry relates to all of the 505 publie lamps now supplied by my 
company. Also, if any variation in the present hours of running is sug- 
gested. I shall be glad to receive your rep!y before the next meeting of 
my board, which will be held on the 3rd prox.—I am, Sir, your obedient 
servant, (Signed) J. Сесп, Burr. 


5. Letter from the Town Clerk to tha Company's Manager and Secretary. 
April 27, 1905. 

Вік: In reply to your letter of the 26th inst. I beg to inform you that 

the specification for the re-lighting of the main streets of the City is now 

being prepared by the electrical engineer to the Corporation, a copy of 

which | will forward you in due course. —I am, Sir, your obedient servant, 
(Signed) Jauks BELL. 


6. Letter from the Company's Manager and. Secretary to the Town Clerk. 
July 25, 1905. 

Sm : The position which has arisen by reason of your letter of the 
17th ult, in which you state that the Streets committee have been 
authorised to revert to the use of gas for certain of the main thoroughfares 
of the City and requesting my company to remove its electric lamps by 
September 29th next, has been carefully considered by my board, and I am 
now directed to write you in reply as follows :— 

Many members of the Court of Common Council may be unaware of, 
or may have forgotten, the cireumstances under which the three contracts 
for the electric lighting of the eastern, central and western distric:s of the 
City were entered into, and I therefore shortly recapitulate them. 

Specifications were prepared by the Corporation, and tenders were 
asked for in accordance therewith. The tenders of the Laing, Wharton 
& Down Synd. for the eastern district and of the Brush Electrical Engi- 
neering Co, for the central and western districts respectively were 
accepted and were embodied in three contracts. Under these contracts 
the contractors were placed under obligations to make a large expenditure 


on plant, mains, lamps, &c., for the public lighting within a certain time 
and to supply the public lamps with energy at a very low rate in con- 
sideration of certain advantages as regards private lighting given to the 
5 which advantages as events have happened have proved to be 
illusory. . 

The contracts were subject to provisional orders (or Acts of Parliament) 
being obtained by the contractors, and the Corporation stipulated that the 
contracts should be embodied in the provisional orders. These latter were . 
granted, but the Board of Trade would only allow certain of the terms of the 
contracts, which imposed obligations on the contractors, to be inserted in 
the orders, including the obligation to sell that part of the undertaking 
relating to public lighting to the Corporation upon more favou rable terms. 
than were made applicable to the remainder of the uadertaking. These 
turee contracts and provisional orders were in due course transferred to 
my company with the consent of the Corporation. Мус прапу had nothing 
to do with the negotiationof the contractsand provisionalorde^s, but simply 
took them over with all their obligations, including those relating to the 
public lighting. This transfer t.ok place in 1891. and it was not until about 
1899, after my company had expended £119,520 in respect of the public 
lighting, that the question of the validity of the contracts was raised by 
the Corporation. At December 31st last this expenditure stood in my 
company’s capital account at £128,997. 

This question of the valid ty of the three contracts wa: carried through 
the various courts of law, and a fiual decision was given by the House of 
Lords, with regret, that the cantral ani western contracts were invalid 
ab initio on the technical grouad that certian members of the Corpora- 
tion had a small share interest ia the Brush Co.—the original con- 
tractors. In giving judgment the Lord Chancellor stated :— 

* The defendants (i.e., the Corporation) have repudiated them —not, as 
I understand, that they have any objection to the substance of the con- 
tracts, but being advised by couasel that the contracts were invalid they 
felt bound to test that question in a court of law. I have striven to 
escape the stringency of the language, since I think that no une will doubt 
that the contracts were fairly and properly ma ie witn a due regard to the 
public interest; but I cinnot escave from the language of the statute.” 

Thus my company's shareholders had to suffer for something which 
my company had no hand in, as it merely, as above stated, took & transfer 
ot the contracts with the consent of the Corporation. Tae contract for 
the eastern district was declared by the House of Lords to be valid and 
subsisting. 

Since the decision of the House of Lords my company has, at the 
request of the Corporation, carried on the public hghting until the present 
time, as though all the cootracts were still valid. 

On March 25, 1905, my company received a letter from you iaquiring 
upon what terms my company would be willing to enter into a contract 
for lighting the main streets with improved lamps, &c. My company 
replied asking for particulara of the improvements which were required, 
and on April 27, 1905, you replied that & specification was being pre- 
pared by the electrical engineer to the Corporation, of which a copy would 
de sent to- my company in due course. The s.esification bas not been 
received, but on May 4, 1905, the Streets committee submitted a scheme 
for replacing 47 electric arc lamps by gas lamps, of which eight arc lamps 
are in the eastern district. My company had no official cognisance of 
this scheme until June 19th, when a letter was received requesting mj 
company to remove its electric lamps from Fleet-street, Queen Victoria- 
street, Monumeat-street and part of Lower Thames-street by Sep- 
tember 29th next. 

To cowply with this request would mean the destruction of part of the 
capital ouuay imposed upon my company by the contracts and pro- 
visional orders and a corresponding loss of revenue of about £1,222 per 
annum. By board, consequently, felt that it was a matter which required 
their most careful consideration, especially as, after being requested to 
tender for improved public lamps, nothing further has been done, and in 
the mean time gas lightiug has been adop:ed to a serious extent. 

In this coonection, I am tu remind the members of the Corporation 
that my company did not have a free haud in the selection of either tha 
standards, the lanterns or the glass of the pesent electric are lamps, all of 
which were settled by the late Col. Haywood, the then engineer to the 
Commissioners of Sewers, and to point out that it is not fair to compare 
electrical apparatus, which was the best of its kind in 1891, with modern 
gas apparatus. 

My board would have been only too pleased to co-operate with the 
Corporaticn in improving the lighting of the streets. In all probability 
my company would have been able to submit such terms as would have 
shown at least as great a saving as the alleged saving mentioned in the 
Street cummittee’s report of May 4, 1905, and the improved electric 
lamps would have afforded better illumination than any form of gas 
lighting. But, as stated above, my company had no opportunity of ten- 
dering and have never received the specification promised by your letter 
of April 27th last. My board have beea precluded from incurring on their 
own initiative any further large expenditure on the public lighting owing 
to the uncertainty of the position of my company as regards the public 
lighting. It would manifestly have been impolitic for my company to do 
so without the security of a fresh contract, especially in view of Mr. D. J. 
Ross’ statement in his letter of October 19, 1904, to my company “ that 
the Corporation does not recognise the existence of any contract for the 
eastern district of the City.” 

My board cannot agree with this view as they are advised that there 
can be no question after the decision of the House of Lords that the 
Eastern contract is still binding on the Corporation and my company. 
As regards the Central and Western contracts, apart from the legal 
position, my board submit that in equity my company has a just claim 
upon the Corporation that it should not destroy to tue с »nsiderable extent 
involved the capital expenditure made by my company in pursuance of 
the obligations imposed upon it by the Corporation. | 
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My board are anxious that the present amicable relations between my 
company and the Corporation should not be disturbed, and I am, there- 
fore, directed to suggest that a special committee should be deputed by 
the Corporation to confer in a friendly manner with my board with a view 
to the public lighting of the streets by my company being settled in a 
manner satisfactory to both parties. 

I am to request that you will be good enough to place this letter before 
the Court of Common Council at its next meeting. I am to add that Iam 
forwarding a copy of this letter to each member of the Corporation.—I am, 
Sir, your obedient Servant, (Signed) J. Cecm Burr. 


Letter No. 6 was submitted at the meeting of the City Cor- 
poration on Thursday last week, and was referred to the Streets 
committee. 

We refer to these letters in our leading article this week. 
The following additional information has a bearing on the 
subject. 

The average number of arc lamps at work for the City street 
lighting during 1904 was 506-2, and the total lamp hours run 
was 2,264,000. 

The number of lamp failures was 149 lamp hours, quite an 
Insignificant proportion, and the total units supplied was 
1,303,822. 

The total hours per lamp per annum was 4,473, giving an 
average of 12-2 hours per day per lamp. 

The gross revenue for all these big figures was £13,450 
(2:48d. per unit), out of which the company has to pay for the 
cost of generation, carbons, trimming, repairs, cleaning, paint- 


ing, &c. 

he capital expenditure stands in the company's books at 
£128,997. This tigure is higher than it would be in ordinary 
circumstances, owing to the extraordinary nature of the con- 
tract, which called upon the company to provide an entirely 
separate and distinct system of mains, conduits, &c., and to 
open the streets expressly for the purpose, as the work had to 
be done within a limited period before the demand for private 
lighting had fully developed. The receipts, therefore, have 
not left much margin to pay for rents, rates and taxes, depre- 
ciation, &c., and still less margin for any return on the capital 
outlay. 


WIRELESS TELEGRAPH PLANT AT HEYSHAM 
HARBOUR. 


We recently announced in these columns that the Midland 
Railway had been successful in communicating with its 
steamer the “Manxman from a wireless telegraph instal- 
lation on the Lodge-Muirhead system which had been erected 
at Heysham Harbour. By the courtesy of Mr. J. Sayers, 
of the company's telegraph department, we are now able to 
publish a more detailed account of the arrangements that 
have been adopted. Our readers will remember from our 
description of the harbour and its electrical equipment a 
year ago (The Electrician, Vol. LIIL, pp. 383 and 427) that 
it is situated on the coast of North Lancashire, about 3 miles 
south of Morecambe, and that it covers an area of 45 acres. 
The size of the harbour and its important position with 
regard to the railway network of this country have attracted 
a large traffic and there is no doubt that a wireless tele- 
graph installation will prove of extreme utility, not only for 
communicating with the company’s own steamers, but even- 
tually aiso with other vessels, such as large cargo steamers 
lying between the north-west coast of England and the Isle of 

an and Ireland. The site of the wireless station is at the 
edge of the harbour, about 500 yds. to the south of the 
passenger station, in such a position as to command an unin- 
terrupted line to the Isle of Man, and sufficiently far removed 
from the tall metal work of the portal cranes and of the gas- 
producer plant at the power station to be unaffected by any 
reflection effects from these surfaces. 

An extremely interesting new feature in the system is that 
no earth connection is employed; the lower capacity-sur- 
face or antenna is actually insulated, instead of being con- 
structed of wire matting placed on the ground, as has been 
done in previous installations on the Lodge-Muirhead system. 
It consists of a network of wires in the form of a square, and 
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covers an area of 6,400 sq. ft. Porcelain insulators are em- 
ployed to support it at a height of 3 ft. from the ground. 

The upper aerial is of similar construction, and is held in 
position by four masts at a height of 80 ft., the masts being 
placed at the corners of the square. All staying is carefully 
insulated to AR damping effects. 

Figs. 1 and 2 show the connections diagrammatically. 

It will be seen that the spark-gap is divided into five parts, 
and that the choking coils C, C' are inserted in the primary of 
the transformer ST, to prevent arcing across the spark-gaps. 
The transformer ST is supplied with alternating current from 
a small dynamo driven by a motor from the ordinary harbour 
power mains. The inductance I is to compensate for the in- 
ductance of I, in the receiving air transformer I, L. 


A.N. 
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Fic. l.—CoNNECTIONS FOR SENDING. HgysHaM HARBOUR. 

, Alternator armature; V, Voltmeter; A, Ammeter ; F, Fuse; SF, 
Safety switch; C-C', Adjustable choking coils; SK, Sending key; ST, 
Sending transformer; AN, Aerial network or higher capacity ; LN, Lower 
capacity net; MS, Multiple spark-gap; k-k, Capacities ; I, Compensating 
inductance. 


The turbine steamer “ Manxman,” on the express service to 
the Isle of Man, is fitted with similar apparatus and tuned to 
a similar wave-length, about 500 yds. 


LN. 


Fic. 2—CoNNECTIONS FoR RECEIVING. HRYSHAM HARBOUR. 


Ki, Condenser used as an oscillatory shunt to recording apparatus; K. 
Small air condenser which under certain conditions is connected as shunt 
to coherer; WR, Coherer; R, Recorder coil; PT, Potentiometer; PC, 
Primary cell; I., Primary of receiving transformer; І, Secondary of 
receiving transformer. 


We are informed that the service has worked perfectly, and 
that it is intended to try it as far as Belfast. 

The whole installation has been erected by the Midland 
Company's staff, under the immediate direction of Mr. F. Holt, 
and the supervision of Mr. Blenheim of the Lodge-Muirhead 
Wireless Syndicate. 


Accident on the Lancashire & Yorkshire Railway.—A 
serious accident occurred on the electrically-worked Liverpool- 
Southport section of the Lancashire & Yorkshire Railway on 
Thursday evening, July 27th. An express train from Liver- 
pool ran into another train standing on a siding at the Hall- 
road station. Both trains carried a large number of passengers 
and 20 people were killed and three seriously injured. The 
accident was caused by a grave mistake on the part of the 
signalman, and was in no way due to the electrical equipment 
of the line. 
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THE KINETIC VARIATION OF PRESSURE IN 
ELECTRIC GENERATORS. 


BY ALEXANDER RUSSELL, M.A. 


Considerable attention has recently been given to the prob- 
lem of the predetermination of the “drop of pressure” in 
various kinds of electric generators. By the “ drop in pressure" 
is meant the difference between the no-load and the full-load 
voltage, when the machine is run at constant speed and constant 
excitation. A knowledge of the true value of this drop is 
doubtless of use in practical work, but in comparing the rela- 
tive merits of different kinds of machines it is of little value. 
A 3 per cent. variation in the speed of one machine may cause 
only a 3 per cent. variation in the voltage, whilst in another 
the same variation may cause a 30 per cent. variation in the 
voltage. In both machines the voltage may drop 10 per cent. 
between no load and full load when the speed is kept constant. 
In practice the speed is often 3 per cent. slower at full load 
than at no load. Thus in practical work the first machine will 
only have a 13 per cent. drop as compared with a 37 per cent. 
drop for the second machine. A knowledge of how the voltage 
of a machine varies with its speed is therefore quite as important 
as a knowledge of the voltage drop at constant speed, which is 
the problem usually set to tho manufacturer in the specifica- 
tions of consulting engineers. 

The makers of direct-current dynamos and compounded alter- 
nators are fully aware of the importance of considering the 
effect of a small variation of the speed on the voltage generated. 
M. Boucherot* has recently in a communication to the St. 
Louis Congress shown how this effect can in many cases be pre- 
determined with sufficient accuracy for practical requirements. 
It will therefore be of use to explain how this can be done, and 
to give rigorous proofs of the necessary theorems. More 
recently M. Guéryf has discussed and expanded Boucherot’s 
suggestions, and has given neat geometrical proofs of certain 
theorems in connection with the variation of pressure with 
speed. 


The Kinetic Factor of the E. M. V. — What wo wish to know in 
practice is the percentage variation of the E.M.F. produced by 
an “ 2” per cent. drop in the speed. In other words, we wish to 
know the ratio of the percentage variation of the E. M. F. to the 
percentage variation of the speed. In general this ratio will 
depend on the value of 2, and so, in order to make it a per- 
fectly definite measure of the rate at which the fractional varia- 
tion of the E.M.F. grows as compared with the fractional 
variation of the speed, we must suppose that x is infinitely 
small. We suppose also that at the new speed the working 
has become steady— that is, that the magnetic fluxes, &c., have 
assumed their steady values for the new speed. We also 
neglect the effects of hysteresis. 

Let E be the effective value of the P.D. between the terminals 
of the machine, when the angular velocity of the rotor is w. 
Then, following Boucherot, we may define the kinetic factor 
A of the E. M.F., symbolically, as follows :— 

. А = (dE/E) / (dw/w), 
where dE stands for the very small increment of the value of 
E when w becomes w + dw. 

For a separately-excited alternator E is proportional to (X 
and thus A is unity. For a series, shunt or compound d ynamo, 
or for a compounded alternator, A may be large. It is eusy to 
see that the running in parallel of machines having large kinetic 
factors will be unsatisfactory. Slight variations of the load 
with consequent slight variations in the speed of the engines 
will give rise to large circulating currents and the running will 
be unstable. A machine with ден factor equal to 5 at full 
load would want constant attention, even when run singly. 

We shall now consider how the kinetic factor can be found 
from the characteristic curve of a machine. Let us first con- 
sider the case of a direct-current series dynamo. 

Method of Finding the Kinetic Factor of a Series Гупато.— 
Let ОР (Fig, 1) be the total characteristic of the machine when 


Variation Cinétique de Tension dans les Génératrices Electriques. 
P. Boucherot. La Houille Blanche, IV., pp. 36-43, February, 1905. 
T La Revue Electrique, III., pp. 193 196, April 15, 1906. 
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the armature rotates with a constant angular velocity, ui. so 
that 16 is making w,/2r revs. per second. The ordinate PN 
represents the total E.M.F., E,, generated in the armature, and 
the abscissa ON represents the current C round the circuit. 
Let the equation to this curve be given by E,=/ (с). When 
the angular velocity of the armature is w, the equation to the 
characteristic will be K=/(c){w/w,}, and if R be the total 
resistance of the circuit E= Re. 
Now, if R be constant, we get by differentiating 


, d. | dE de 
4 J (0) 82а), and IE = Re. 
dE. f(oe — 
UM de lea 
But, by the definition of A, we have 
o dE 1 
5 A= — ee ee 
P E dw’ ana tuns IF ( c) Ri 


By the differential calculus f'(c) PN NT, where PT is the 
tangent to the characteristic at tlie point P. We also have 
R=E/c=(w/w,)PN/ON, and therefore w/Rw,=ON/PN. Thus 


we find that 
E 
E ^7TO 
NT'PN 


When, therefore, the total characteristic of the series dynamo 
is known, this theorem gives us a very simple method of find- 
ing the kinetic factor for all values of the current. 

It is to be noted that the value of A depends only on the 
strength of the current round the circuit, and consequently 
only on the strength of the magnetic field. The kinetic stability 
of the machine depends, therefore, on the strength of the mag- 
netic field. The characteristic curve is practically a straight 
line for small values of the current. For large values of the 
current the iron in the magnetic circuit gets saturated and the 


T о N 0 
Fic. 1. 


inclination of PT to NT (Fig. 1) is small. Hence for weak 
fields the kinetic factor is large and for strong fields it 
approaches the value unity. 

The characteristic curve given above takes armature reaction 
into account. The shape of this curve depends not only on 
the permeability curves of the iron in the magnetic circuit, but 
also on the position of the brushes on the commutator. 

When a forward lead is given to the brushes, so as to 
diminish the sparking, the magnetising effect on the field of 
the currents in the armature windings opposes the magnetising 
effect of the currents in the field magnets and thus the mag- 
netic force due to a given current is diminished by giving a 
forward lead to the га In the above theorem this is 
taken into account, as the position of minimum sparking for 
the brushes merely depends on the value of the current and is 
independent of the speed of the machine. If the armature 
reaction were excessive the curve OP would droop downwards 
towards the axis of z at heavy loads. In this case TN/TO 
would be less than unity. 


The Kinetic Factor of a Shunt Dynamo.—Let the machine be 
first connected so that it may be run as a separately-excited 
machine with a constant speed w. Let us suppose that the 
excitation of the shunt circuit is varied and that simultaneous 
readings of an ammeter in the shunt circuit and of an electro- 
static voltmeter placed across the brushes be obtained. Let 
OP (Fig. 1) be the characteristic curve obtained in this manner. 


D 
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The ordinate PN represents the E.M.F., E, generated in the 
armature and the exciting current c is represented by ON. 

If we neglect armature reaction this curve will also give us 
the law connecting E and c when the machine is run as a 
shunt dynamo. It is to be noted that E is the total E. M. F. 
generated in the armature windings and c is the current in the 
shunt windings. 

Let the equation to the curve shown in Fig. 1 be E, = /(с). 
Then, when the speed is « the equation to the characteristic is 
E=/(c)(w/w,). If r, т, and R denote the resistances of the 
armature, shunt and external circuits respectively, we have 

E R 

с КЕКЕ FCE) AFR E/p, where pata retra] R. 

Thus, proceeding as before, we find that when only the 
speed varies 

A=” dE 1 
E do 1 - (o/ (с) 

But we have p=E/c=f(c)(w/w,)/c, and thus 

д2) PN IN 
f(c)-ef'(c) PN ON. PN/NT TO 

The kinetic factor, therefore, when we neglect arma ture 
reaction, is measured by TN/TO when the current in the shunt 
circuit is ON. Hence, as in the case of the series machine, the 
greater the value of the current in the shunt windings, the 
greater the value of A, and, therefore, the greater the stability 
of the running. Instead of taking the characteristic on open 
circuit of the machine when separately excited, we might have 
found it when the terminals of the machine were connected 
with a constant external resistance Rr,/(R+7,). In this case 


О 
Fic. 2. 


the value of TN/TO for any value of the current ON will give 
the exact value of the kinetic factor of the shunt machine for 
that current. In designing machines the characteristics can be 
determined with an accuracy of about 10 per cent., and thus, 
by the aid of the above theorem the kinetic factors at all 
speeds for various values of the load can be determined with 
sufficient accuracy for practical purposes. | 

The question now arises as to the best value of A. If 
expense were no object, ^ could be made equal to 1:1 for 
instance, by designing the machine so that the iron in the 
magnetic circuit was subjected to very high magnetising forces 
at the normal load. In practice, however, a machine with a 
kinetic factor which is not greater than 2 at the normal load is 
found to satisfy all reasonable requirements. Thus Boucherot 
and Guéry both suggest 2 as a superior limit to the kinetic 
factor for machines at their ordinary working load. 


The Kinetic Factor of an Alternator with the Exciter Geared to 
the Shaft.—W e shall now show how A can be found for an 
alternator with a shunt-wound exciter, the rotor of which is 
mounted on the shaft of the alternator. Let R be the resis- 
tance of the field-magnet windings of the alternator and r, be 
the resistance of the shunt windings of the exciter. If c, be 
the current in the exciting circuit of the alternator, c,R/r, will 
be the current in the shunt windings of the exciter. From the 
characteristic of the exciter, obtained in the manner described 
above, we can find TN/TO when the current is c;R/r. Thus 
the kinetic factor A, of the exciter can be found. 

Let V be the effective value of the E. M. F. generated in the 
armature of the alternator, and let the equation to the open 
circuit characteristic when the angular velocity is w, be given 


by V= (ez) (w/a). 

alternator we have 
_ dV о 1 wy, е, 
=y devo Lo C ge 


and since E = Ec, where E is the P. D. of the exciter, we have 


Qo w dc, @ E 
= — ed : i = А _ А 
a 1＋ и (е) о 1＋ oR! (e ! 
— Cof (ci) А — NO, = — 1/6, A 
- PE bt ] 1+(1 р 2) ly 
where 6, is the value of TN/TO, got from the open circuit 
characteristic of the alternator when ON is c}. 
We see from the above formula that even if 5, be infinite 
the running will be stable provided that A, be small. Also if 
A, be equal to 6, each of them will be equal to A. 


The Saturation Coefficient. —M. Guéry has suggested that the 
name of “saturation coefficient" should be given to the ratio of 
the fractional increase of the magnetising turns to the corre- 
sponding fractional increase of the voltage. If PN (Fig. 2) 
denote the voltage corresponding to the magnetising current 

; 4 А 
ON, then this ratio would equal ON px" that is, TN/ON. 
Hence, if X} denote the saturation coefficient Ў = TN;jON = 
А/(А – 1), and thus A=2/(2-1). We see that for a small 
value of A the saturation coefficient must be large. 

It seems to me, however, that it is inadvisable to introduce 
a new coefficient in addition to the kinetic factor, especially as 
such a simple relation connects the two. 

In conclusion, I wish to emphasise the importance in prac- 
tical work of knowing how the E.M.F. of a machine varies 
when the speed of the rotor alters slightly. 

In most practical cases a knowledge of the kinetic factor 
gives us all the information we want concerning this effect. 
We have shown above that the kinetic factor depends only on 
the strength of the magnetic field, and its value can be found 
very easily when the characteristic curve showing how the 
E.M.F. generated varies with the excitation is known. When 
the machine is built this curve can readily be found experi- 
mentally, and designers of machines are often able to predeter- 
mine it approximately so that the kinetic factorat all excitations 
can be found with sufficient accuracy for practical purposes. 


If A denote the kinetic factor of the 


THE JOHNSON-LUNDELL REGENERATIYE 
TRAMWAY MOTOR. 


The Johnson-Lundell Electric Traction Co. for a long time past 
have devoted their attention to the design of regenerative motors— 
in fact, their intentions in this respect were mentioned in our columns 


Fic, 1.—TnHE Jonxsox-LuxNpELL 37 H.P. REGENERATIVE MOTOR. 


five years ago. In July, 1902, tests of the system were made at 
Neweastle, during which the possibility of some improvements sug- 
gested itself, and these have been carried out by Mr. Lang the 
company's electrical engineer. The apparatus which has finally 
been evolved was shown us last week at the firm's works at Southall. 
A circular experimental track had been laid down at the back of the 
factory. The regenerative“ car comprised a tramway truck, fitted 
with two 87 H.P. motors, a controller at either end, and a subsidiary 
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controller called the “ field changer,” the function of which will be 
explained presently. Current was taken from the overhead line by 
a bow collector and a voltmeter and ammeter were mounted near 
each controller. | 
Messrs. Johnson & Lundell not only aim at saving by regenerating 
current when the car descends an incline or is brought to rest, but 
they also avoid practically all starting resistances. To this end the 
armatures are provided with a double winding and with two com- 


NOTOH 4. NOTOH 7. 


STARTING 


NOTOH 1. 


Resistance 
NOTCH 8. 


NOTOH 2. 


NOTOH 3. NOTCH 6. NOTCH 9. 


Fic, 2,—D1aGRAM OF CONNECTIONS FOR STARTING AND RUNNING. 


mutators, and at starting the rush of current is kept within reason- 
able limits by connecting all four armature windings in series. The 
field magnets are provided with a number of coils which may be 
connected in groups in series, or connected some in shunt and 
some in series, to form а compound winding, by the auxiliary 
controller or field changer mentioned. When the car is accelerating 
or running normally, the motors are connected as series motors pure 
and simple, as indicated in diagram Fig.2. It willbe seen that the 
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Fic. 3.—DIAGRAM or CONNECTIONS FOR REGENERATING. 


speed regulation is obtained chiefly by connecting the motor arma- 
tures in various ways across the supply. 

When the motorman wishes to stop or to slow down, he presses 
with his thumb a button on the top of the controller handle; 
this causes the motors to be converted to compound-wound 
motors. By moving his handle simultaneously to one or the 
other of the notches, the driver has it in his power to regulate 
the degree of braking—+.e., regeneration. This change of the field 


connections is brought about as follows: The depression of the 


button is transmitted mechanically to a metallic disc within the 
controller. In moving downwards, the disc closes a contact, and 
current flows through a solenoid, which controls the motion of 
the field changer. The armature of the solenoid is attracted and 
causes the drum of the field changer to be rotated against the pull 
of a strong spiral spring. This changes the field connection from 
series to compound. When the button is released, or when any 
part of the regenerating control becomes deranged or breaks, the 
drum of the auxiliary controller at once flies back, and the motors 
are once more connected up as ordinary series motors. 

The platform controllers are of the standard series-parallel design. 
They have a magnetic blow-out, and are, if anything, smaller than 
the controllers usually met with. The successive groupings of arma- 
tures and fields for regeneration are shown in Fig. 8. Connections 
(a) and (5) of notch 9 are made by the rotating drum of the field 
changer previous to coming to rest. 


Fic. 4.—SkErcH or Brakina МЕСНАХІЗМ. 


The experimental car was fitted with an automatic mechanical 
brake, which came into action when the controller handle was 
moved to the off-position, or when the line current failed for any 
reason. This braking equipment is represented diagrammatically in 
Fig. 4. Its chief part is a solenoid which is connected across the 
500-volt supply. When the current through the solenoid is switched 
off by the action of the main-controller handle or by an emergency 
switch near the driver, or from any other cause, the armature drops 
and the heavy weight indicated in the illustration is free to actuate 
the mechanical brake. 

The motors have four field magnets which are laminated, and the 
weight of a 87 н.р. motor is, we are informed, 2,100 lb. Owing to 
the manner in which the shunt-winding is cut in and cut out, it is 
claimed that the disruptive stress in the field coils has been practi- 
cally eliminated. The motor is illustrated in Fig. 1. 

No figures are at present available as to the efficiency of the 
motors, or the saving in electric energy in an actual case or the 
temperature rise in the regenerative motor compared with a similar 
series motor doing the same duty. 


RECENT EXTENSIONS AT THE DUBLIN 
ELECTRICITY WORKS. 


Since our description of the Dublin Corporation electricity works 
at Pigeon House Fort two years ago (The Electrician, Vol. LI., 
pp. 920, 958 and 996), an additional 1,500-kw. set has been put in. 
The four sets in use previously, it will be remembered, were Oerlikon 
three-phase 5,000-volt units, driven by Stewart engines of marine 
type with Corliss valve gear, two of the sets having an output of 
1,000 kw. each and two of 500 kw. , The new set consists of a 
Belliss high-speed engine coupled to a three-phase generator manu- 
factured by the General Electric Co. at their Witton works, and 
having an output of 1, 500 kW. The principal data of the five 
machines are as follows :— 


Oerlikon. Oerlikon. | Witton. 
1,000 Kw. 500 kw. 1.500 kw. 


Spee revs. per min. 84 94 | 200 
Number of magnet роіев.............. 72 64 30 
Number of coils per phase ............ 36 32 30 
Weight of flywheel and magnets . tons 44 33 28 
Diameter of magnet wheels ........ fet | 18:3 14:2 13:6 
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The gain in weight due to the faster speed of the new set is appa- 


rent. The engine is a triple-expansion, and is designed on the 
usual lines adopted by Messrs. Belliss & Morcom. It will exert 
2, 140 B.H.P. as a normal full load at a speed of 200 revs. per min., 
and with а steam pressure of 150lb. to 180lb. superheated to a total 
temperature of 520° F. it has also to be capable of working on an 
overload of 10 per cent. for short periods of time. The engine has 
high, intermediate and low-pressure cylinders, working on three 
cranks at equal angles, the dimensions of the cylinders being 23in., 
35in., and 55in. diameter respectively, with 80in. stroke, giving 
1,000ft. per minute piston speed. The cylinders are fitted with 
piston valves throughout, in accordance with the firm’s usual prac- 
tice, they having convinced themselves by direct test that piston 
valves are better both for smooth running and efficiency. 

The generator is not fitted with a supplementary flywheel, the 
flywheel effect of the magnet wheel amounting to 5,000 foot-tons 
when revolving at its normal speed of 200 revs. per min. Owing to 
the high peripheral speed of the magnet wheel (8,540 ft. per minute) 
we are informed that a special construction has been adopted. The 
rim of the wheel is formed of a solid ring of special cast steel weigh- 
ing by itself over 16 tons, the spider or spokes being made of cast 
iron and keyed only on the spoke tips to the inside of the steel rim. 
Another point in which the Witton generator differs from the larger 
Oerlikon machines is with regard to the shape of the pressure wave 
generated by it, which conforms much more nearly to a true sine 
curve in the case of the Witton machine. This is due to increasing 
the number of the slots per pole per phase on the armature. In the 
case of the Oerlikon generators one slot per pole per phase had been 
adopted, whereas in the Witton machine two slots per phase occur. 
The nearer approximation to a true sine curve tends to diminish 
the danger of momentary rises in pressure and the other com- 
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1,500 kw. BELLISS-WILTON 8 PHASE SET AT DUBLIN. 


plicated phenomena which are covered by somewhat too general 
designation “ resonance effects.” 

The tests upon completion of the new set were made during May 
last, and comprised the following trials, in all of which the sets 
gave satisfaction: (a) Ten consecutive hours’ satisfactory running 
at full load. (b) Steam consumption. (c) Emergency load for two 
hours. (d) Governing. (e) Self regulation. (f) Insulation tests 
before and after 10 hours’ running. (g) Temperature rises after 
10 hours’ run. (Л) Excitation watts. (i) Parallel running. 

Mr. J. Irwin is chairman of the Dublin Electricity Committee, 
Mr. Mark Ruddle electrical engineer. and Mr. Robert Hammond 
has acted as conanlting engineer. 
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TEST ON A WESTINGHOUSE CIRCUIT-BREAKER. 


Mr. A. M. Randolph, of the British Westinghouse Electric & 
Mfg. Co., has sent us the following interesting particulars of a test 
оп a Westinghouse type G carbon break circuit-breaker, which 
give an excellent idea of the capabilities of & breaker of this type. 
The tests were made at a tramway power house last month, and 


Current. | No.of ' Current. | No. of , Current. No. of 
Amperes. tests. Amperes. tests. Amperes. tests. 
30 | 2 900 8 2,700* 10 
150 3 1,200 10 3,000 19 
300 | 6 1,400 | 10 3,300 9 
450 8 1.800 10 3,600 8 
500 6 2.000 10 3,900 | 10 

700 | 6 2.500* 10 


* Auxiliary copper contacts slightly scored. - 
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lasted through 13 hours, the details of the test being under the 
supervision of the assistant electrical engineer, assisted by the station 
attendants. The rated continuous carrying capacity of the appa- 
ratus was 600 amperes, and its breaking range from 400 to 1,000 
amperes at 550 volts, D.C. The illustrations in this article are made 
from photographs of the actual breaker used in the test, these 
photographs having been taken by the Westinghouse Co. imme- 
diately after receipt of the breaker from the site of test. 


D 


n 


Fra. 1.— WESTINGHOUSE 600 amp. SINGLE-POLE CIRCUIT BREAKER. 


A generator compound-wound for 550 to 560 volts, and with a 
capacity of 1,500 kw., was employed. The currents passing through 
were in most cases calculated from known resistance, put in circuit 
with the breaker, but with the higher currents some of the energy 
of the discharge was dissipated in the rough switch contact used 
for closing the circuit —occasionally, though not always. The teste 
were made for the purpose of demonstrating the capacity of the 
breaker to deal with heavy shorts, and only very rough tests were 


Fic. д. 
DETAILS or Mavina CoNTACTS OF 
CIRCUIT BREAKER SHOWN IN Fic. 1. 


Fic. 2. 
Fixep Contacts Or CIRCUIT 
BREAKER SHOWN IN Fia. 1. 


made to determine the accuracy of setting of the breaker, which was 
considered of secondary importance. 

At the end of these tests the breaker was in & perfectly workable 
condition, and slight scoring at the auxiliary copper contacts was 
the only apparent result of the heavy duty. 

The “known resistance” referred to consisted of a number of 
columns of cells of tramcar diverter resistances, this form of resis- 
tance giving as heavy an inductive effect as was obtainable. 
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Fig. 1 shows the general appearance of the circuit-breaker after the 
test, in the open position. Fig. 2 shows the fixed copper and carbon 
contacts of the breaker shown in Fig. 1. The fine vertical lines 
appearing on the copper part are the result of the use of a flat file 
in attempting to smooth down a slight abrasion when the breaker 
was operating at 2,600 amperes. No further attempts were made 
at cleaning the contacts during the course of the test It is to be 
noted that the main copper contacts, which show very distinctly the 
pressure of the laminations of the brushes (Fig. 3), are entirely free 
from marks of the test. Fig. 8 shows in part the details of the 
. moving element of the breaker shown in Fig. 1. Attention is again 
called to the clean appearance of the main brush contacts. The arc 
marks on the auxiliary copper shunts immediately above the brushes 
were caused when the breaker was operating at 3,600 amperes. 

The essential parts of this breaker are the laminated copper 
brush, swinging arm, the contact blocks and the carbon shunts at the 
top. The parts will be respectively identified by the letters A, B, 
C and D in Figs. 1, 2 and 8. The break takes place on the carbon 
shunts, above and well.removed from the metal parts of the circuit- 
breaker. This construction aids the natural tendency of the arc to 
rise and minimises the chances of its communicating to other live 
parts below the carbon arcing shunts. The copper or current-carry- 
ing contacts, referred to above as laminated copper brushes, open 
first, and the current is shunted from these by successive copper 
shunts, lettered in the above-mentioned Figs. H. and E., to the 
carbon or final arcing shunts D. In this way the resistance of the 
contact is gradually increased, and the formation of an arc avoided 
until the carbon shunts are reached. This entirely prevents damage 
to the main copper contacts. The brush A which carries the current 
is made up of thin laminations of copper and is adapted for closing 
under pressure against flat contact blocks, C, which form a part of the 
studs of the breaker. 

The pressure for closing is obtained by a toggle-joint lever, and 
this contact pressure is sufficient to throw out the swinging arm of 
the circuit-breaker when tripped, aiding the releasing spring and 
thus effecting a quicker and cleaner break. The automatic form of 
this breaker is tripped electromagnetically, and a weight attached to 
the scale beam G is adjusted by a screw, 8, so as to get the desired 
range as marked on the beam. The range of adjustment of these 
circuit-breakers varies somewhat between the different sizes, but in 

eneral they may be set for any predetermined current between the 
imits of 20 per cent. less than, and 50 per cent. in excess of, their 
normal rated capacity. 

It will be noted on reference to Fig. 1 that there is no series coil 
on these breakers ; the magnetic field for the tripping of the breaker 
is obtained from approximately a half turn of copper, formed by the 
upper stud, the main brush contact, and the lower stud. This mag- 
netic effect is exerted on the tripping armature lettered I in Fig. 1. 


THE GRÄNGESBERG IRON MINES IN SWEDEN.* 


BY J. W, H. HAMILTON. 


For several centuries mining has been carried on in the rich iron 
ranges in the middle part of Sweden. Until recently the mining 
industry in this section has been hampered by the difficulty of 

etting cheap power, the waterfalls in most cases being too far off 

or a mechanical transmission of power, and the price of coal being 
too high. During the last decade, however, electric-power trans- 
mission has brought about great changes, and the mining industry 
in Sweden has grown to large diinensions. 

The Grángesberg Mining Co. has taken the lead in this develop- 
ment. Fora number of years this company bought and equipped 
mines at Grángesberg. in Dalarna, and gradually became the owners 
of most of the iron mines in that vicinity. Lately the company has 
also acquired control of the vast and rich iron ranges in Lapland 
(the northern part of Sweden), and it is now by far the largest 
mining concern in the country. 

It has always been the policy of the company to keep step with 
the advancement of engineering methods. Assoon as long-distance 
electric-power transmission came into commercial use the Granges- 
berg Company harnessed the waterfalls in the vicinity of the iron 
range, and concentrated several thousand horse-power at the mines. 
A three-phase 8,500-volt system was adopted. At the centre of dis. 
tribution a transformer station was built, in which the voltage is 
stepped down from 8,500 to 500. Electric power is now used through- 
out the mining district for driving hoists, pumps, locomotives, cranes, 
conveyors, Magnetic separators, ore-crushing, grinding and screen- 
ing machinery, air-compressors, power drills, &c. Iti is very 
interesting to see this modern apparatus beside old-fashioned 
machines, the design of which may date 100 years back. The old 
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* From the Engineering and Mining Journal of New York. 


was therefore very simple. Lately, however, the open ore deposits 
have hardly given merchantable ore, whereas rich veins of ore were 
found at greater depths. The company had long been aware that 
it would be necessary to adopt deep mining on a large scale. Care- 
ful plans for this kind of mining were made a few years ago, and 
the methods now practised are the following :— 

Shafts are sunk into the rock near the vein, and a main drift is run 
along the vein. From the main drift crosscuts are opened through 
the vein. Raises are opened from the crosscuts, and the excavation 
is done upward. The ore falls into chutes and is stored in bins, 
whence it may be dumped into steel cars, which are hauled by elec- 
tric locomotives to the hoisting shaft. The weight of each car is 
recorded on an automatic scale, and the ore is then dumped into 
pockets, which may be emptied into the elevator buckets by opening 
agate. After deep mining had been devel , the old ore-elevators 
and mining hoists became inadequate. These hoists are of the 
ordinary type, run by three-phase induction motors geared to the 
drum. Hoists of much larger capacity than any of the old ones had 
to be built. The first one of these hoists, with its ore-crushers and 
separators, was completed last year, and has been in service for 
about eight months. 

Two separate plans for the hoist were laid out. According to the 
first, the hoist would be of the old type, only of much larger capa- 
city, and with the addition of a very heavy flywheel. hile the 
elevators were waiting for a load the flywheel would accumulate a 
great deal of energy, to be given off when the load was thrown on 
the hoist. The advantage of this scheme was that the 500-volt 
three-phase current, which was already available, could be used 
directly on the hoist motors, and the cost of the machinery would 
becomparatively small. There were, however, many drawbacks. Even 
when using a very heavy flywheel, serious disturbances would take 
place in the whole power system, as an induction motor of a capacity 
up to 1,000 н.р. takes a very heavy starting-current. The line drop 
would be too great, and the synchronous motors, which are runnin 
to balance up the power-factor of the system, would be likely to f 
out of step. The stopping of the synchronous motors would imme- 
diately bring down the power-factor of the whole system to such an 
extent that every induction motor would stop. Unless a separate 
transmission line were run for this hoist, a new scheme had to be 
adopted. 

It was therefore planned to use a storage battery, instead of the 
flywheel, for the accumulation of energy. This plan would necessi- 
tate much extra machinery and many buildings, and would, there- 
fore, be very expensive. Considering, however, that the safety of 
operation would be of great importance, this system would, perhaps, 
in the long run, be the most economical, and it was adopted. 

A motor-generator set is used for transforming 500-volt three- 
phase alternating current to 500-volt direct current. On account of 
the high frequency a rotary converter would be entirely out of the 
question. A synchronous motor is used, running at 70 cycles per 
second. The direct-current generator is connected to a set of bus 
bars, which, through various switching apparatus, can be connected 
to the storage battery and to the cables going to the hoist motors. 
The whole electrical equipment is furnished by the Magnet Electrical 
Co., of Ludvika, Sweden. The storage battery, which is of the 
Tudor type, is made by the Storage Battery Co., of Hagen, West- 
phalia. It consists of 248 units, and has acapacity of 610 ampere- 
hours. A test showed that the battery could give an output of 
987 ampere-hours, which is 50 per cent. above the capacity gua- 
ranteed by the company. The battery is divided into three equal 
sections, two sections at a time being connected to the 'bus bars. 
When the generator and battery are working in parallel the total 
шр may rise to 1,400 amperes. The current is carried through 
lead-covered cables, laid in concrete conduits, to the hoist motors, 
which are located in a separate building. 

The mining hoist, which is gearless, has attracted a great deal of 
attention. Much thought and preliminary engineering work were 
expended on this hoist, and it has resulted in a beautiful piece of 
mechanism. A short description of its mechanical design will be of 
general interest. 

The hoist (Fig. 1) is designed for a cable-length of 2,000 ft. on the 
drums. The two drums, which are conical, are grooved for guiding 
the cables. The diameter of the cables is 1:68in. When the mining 
is done at a depth not exceeding 1,000 ft. the elevators are run at a 
speed of 10 ft. per second; for greater depths the speed can be in- 
creased to 20 ft. per second. The two drums are mounted on separate 
shafts. These shafts are lined up, and their ends, being close 
together, can be connected by a frictionclutch. The electric motors 
are mounted directly on the drum-shafts, one on each shaft. The 
aggregate length of the two shafts, with the clutch, is 48 ft. Each 
of the direct-current motors develops normally 450 H.P. at a poten- 
tial of 500 volts. The hoist is thus made up of two units, which 
may be disconnected if desired. One of the drum shafts 1s hollow, 
and the friction clutch can be operated at the end of this shaft by 
means Of a lever system. The object of sectionalising the shaft is 
to allow of the running of but one elevator, which will be necessary 
when the hoist is to be adjusted for a different depth. The weight 
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of the hoist, not counting the electric motors, is 110 tons. The 
elevator buckets have & maximum capacity of 8 tons. Two car loads 
of ore are usually dumped into each bucket, the load of a car varying 
from 2°5 to 4 tons. 

The two motors, which are compound-wound, can be connected 
either in series or in parallel. In the first case the motors will make 
only 19 revs. per min., corresponding to a cable speed of 600 ft. per 
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set of carbon brushes at the time when the motors are to be started. 
Compressed air of five atmospheres pressure is used for overcoming 
the starting resistance, operating the circuit-breakers, &c. Fig. 3 
shows diagrammatically the controller mechanism. One man can, 
by the use of asingle lever, start, stop, brake and reverse the motors. 
This lever a runs up through a Y-shaped slot in a steel plate b. When 
the lever is in the position shown in the figure, the armature circuits of 
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minute; in the latter case the motors will make 38 revs. per min., | the motors are disconnected and the brakes aro off. By moving a 


and the cables will run 1,200 ft. per minute. 


The armature of the towards cit will first strike a steel pin d, actingon a pressure valve. The 


motor has a diameter of 8 ft. 2 in., and the number of poles is 16. two circuit-breakers, operated by this valve, will be closed and locked, 


The total weight of the two motors is 49 tons. The starting resist- 


and the motors will start. The lever will next strike a second pin, m, 


ance is connected to a great number of copper bars, built on a which, however, will turn to theside without causing any action. Inthe 


cylindrical drum like a commutator. 
18 pivoted in the centre of the drum, carries around the periphery a 


A movable contact arm, which ' meantime the slide-valve o will open through the action of the lever 
system 7. 


Compressed air will move the piston p, acting on the 
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gear of the contact arm s, which will begin to rotate, cutting out part 
of the series resistance. The segment v, which is geared to s and 
pivoted in vi, will also move, and through а rod, x, the whole lever 
system n is made to rotate around v, as centre. The slide-valve 
will close again, unless the lever a is moved further. To a certain 
position of a corresponds a certain amount of resistance in series 
with the motors; when the lever has reached the end of the slot all 
the resistance will be cut out. 

To stop the motors, the lever must be brought back to its first 
position. When striking the pin m, the circuit-breakers will trip. 
By moving the lever back into the short slot, the air-valves for the 
brakes will open and the brakes will be applied. When the lever 
is moved toward c the motors will start in one direction ; when it is 
moved toward z, the motors will start in the opposite direction. 

The operation of the hoist is the simplest possible. The engineer 
stands on a platform, about 8 ft. above the ground floor in front of 
the hoist. Two drums, geared to the hoist and rotating around 
vertical axles, are also mounted on this platform. On spiral lines 
on these cylinders the position of the two elevators is indicated 
with great exactness. The operator has also in front of him an air- 
pressure gauge, a voltmeter and two ammeters, one for each motor. 
By the ammeters he is able to judge the size of the load put into the 
buckets. 

On the right-hand side of Fig. 8 the field switches, with their dis- 
charge resistances, are shown. The switches on the left-hand side 
are for connecting the motors in multiple or series, or for discon- 
necting one or both of the motors. 
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Since the hoist was put into operation the output of the mine has 
not been brought to a point where its capacity is fully utilised. The 
ore is now taken from a depth of about 1,000ft., and the hoist 
motors are therefore connected in series. As before noted, the cable 
speed for this connection is 600ft. per minute. At this speed no 
difficulty has been met in raising 1,000 tons during an eight-hour 
shift. The output of the mine will shortly be increased, and when 
two eight-hour shifts are working, the hoist can easily raise 2,000 tons 
of ore per day, or 600,000 tons for a year of 800 working days. The 
hoist raises the bucket about 85 ft. above ground, and dumps the 
contents over an inclined iron grate. 

Fig. 2 shows a section through the elevator building. The pul- 
verised ore, which goes through the grate, is taken by the belt- 
conveyor b to an ore-bin. The rest of the material falls into an ore- 
crusher driven by a 150-H. p. electric induction motor. The capacity 
of this ore crusher is 200 tons per hour. Having passed through the 
crusher, the ore falls on shaking screens d. The pulverised ore is 
carried off by the belt conveyor b. The small-size ore and rock falls 
into a Wenstrom magnetic separator g, in which the magnetic ore is 
separated from the hematite and rock. The magnetic ore is taken 
through a chute, t, to the belt conveyor j, which dumps it into a bin. 
The hematite and the rock are carried by another conveyor, h, along 
which a number of boys and men pick the hematite and drop it ' 
through chutes k on tothe belt j. The larger sizes of ore, which do 
not go vote d the shaking screens, are carried off by the belt J. 
Along this belt are also à number of boys, who pick the rock and 
drop it through chutes m on to the conveyor Л. The ore is dumped, 
either directly from the belt / into a bin, or is carried by a conveyor, 
^, to another bin, when desired. There are three ore bins on one 
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side of the building; one bin for pulverised ore and one for rock on 
the other side. Each bin holds 150 tons. Railroad tracks are laid 
under the bins, and the cars are loaded directly through hoppers. 
Beside the ore-elevator here described there are two other hoists in 
the same shaft, one for the men, and one for carrying timber. The 
hoists for these are of the same design as those used in the old mines, 
and are of no particular interest. 

_ Through the introduction of modern ore-separators a great advance 
in mining has been made. In former times only the rich ores were 
taken care of, while the poor ores were recklessly dumped with the 
rock. During many generations great piles of this kind of ore have 
been accumulating around the Grüngesberg mines. Upon careful 
investigation, it was recently found to be a profitable business to 
start mining at the old dumping-ground. For this purpose a large 
steam shovel of American make was bought. This shovel is now 
steadily ene through the old piles. The material goes through 
a wet process of screening and magnetic separation, and when'it is 
ready for shipment it contains about 70 per cent. iron. ] 
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THE TELEPHONE AGREEMENT: REPORT OF 
THE COMMITTEE. 


The Select Committee appointed to consider the agresment of Feb. 2, 
1905, between the Postmaster-General and the National Telephone Co., 
and to report *as to any recommendations thereon whether it is desirable 
in the public interest that, the agreement should become binding, with or 
without modifications, and also whether the interests of the employees of the 
National Telephone Co. have been duly considered,” have presented their 
The agreeme- t was published in Zhe Electrician, Vol. LIV., 
р. 738, and the proceedings of the Committee have 
been reported at considerable length in our columns. 

The report starts with a general review of the aitua- 
tion. The National Telephone Co.'s licence will expire 
on Dec. 31, 1911. That company at present carries on 
about 90 per cent. of the telephonic business of the 
country. At the end of 1911, therefore, practically 
the whole of the facilities for telephonic communica- 
tion now enjoyed by the public would, if nothing had 
already been done and if nothing were to be done in 
the interval between now and then, entirely disappear. 
Exception has to be made in the case of a few pro- 
vincial areas where municipalities have installed tele- 
phonic services in competition with the company 
uuder licences which will expire at dates varying from 
1911 to 1926. As regards the London exchange area, 
an agreement dated Nov. 18, 1901, provided for the 
риге, by the Postmaster-General, of the plant of 
the company on Dec. 31, 1911. Among other con- 
ditions, the plant was to be purchased at its value tn 
situ, and no payment was to be made in respect of 
compulsory purchase, goodwill or past or future 
profits. The company received underground facilities, 
and undertook to give intercommunication between 
the systems of the Postmaster-General and of the 
company in London during the continuance of the 
company's licence, and to concede uniformity of 
rates. [This agreement was published in The 
Electrician, Vol. XLVIII., p. 315] The London 
agreement was never expressly submitted to Parliament, but is 
considered to have received Parliamentary approval by the negativing 
of an amendment to the Address on Jan. 27, 1902, and it has 
since been acted upon. It is proposed by the agreement now under con- 
sideration to extend to the provinces, “ where the conditions materially 
differ,” some of the principles of the London agreement. 

The case of the provinces differs from that of London chiefly in the fact 
that in certain provincial towns а municipal telephone system exists side 
by side and in competition with that of the National Telephone Co. These 
municipal systems are conducted under licences from the Postmaster- 
General in accordance with the Telegraph Act of 1899, which provides that 
where a municipality receives a licence extending beyond Dec. 51, 1911, the 
licence of the National Telephone Co. to carry on business in the same area 
shall enjoy an extension for the same period. The municipal systems in 
question are: Hull (whose licence expires Dec. 51, 1911), Glasgow (Dec. 51, 
1913), Swansea (Dec. 51, 1920), Brighton (April 50, 1926) and Portsmouth 
(July 30, 1926). Seeds 

It is to provide for the situation which will arise at the end of 1911, that 
the present agreement of Feb. 2, 1905, was entered into between the Post- 
master-General and the National Telephone Co. It will come into force on 
Aug. 31, 1905, if not previously disapproved of by the House of Commons. 

Toe Committee then recapitulate the main features of this agreement, 
which, broadly speaking, adopts the same method as was applied in the 
London area by the agreement of 1901. | 

Оп the general question of the policy of this purchase, protests were 
made to the Committee, not only by the present telephone- owning muni- 
cipalities, but also on behalf of the London County Council, which claimed 
to represent one-fifth of the telephone users of the Kingdom. They have 
expressed fears that between now and 1912 it will be possible, under the 
agreement, for the National Telephone Co. to institute во severe a compe- 
tition with the municipal services as to starve them out of existence. 
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The chief fears of all the municipal witnesses, however, have been as 
to the permanent effects of the agreement after the disap nce of 
the company in 1911. They have pointed to the danger of their services 
being absorbed and superseded by the Post Office in à manner and 
on terms which would inflict financial loes on their ratepayers, incon- 
venienee and detríment upon their constituent users, and an interference 
with that rapid development which they believe is fostered by municipal 
enterprise. e Committee acknowledge that some ground was given for 
these fears by the fact that the Post Office witnesses enunciated the opinion 
that the Post Office should, after 1911, become the universal and exclusive 
provider of telephonic services in the United Kingdom. This, it is pointed 
out, is not in harmony with recent utterances of the same Department. 
So recently as March 23, 1904, Lord Stanley, the present Postmaster- 
General, said in the House of Commons: “ He would be only too ready to 
help in every way any municipality that wished to start its own tele- 
phones, and he hoped that the present difficulty, that à municipality could 
not get an extension beyond 1911 without the company receiving the same 
extension, might be overcome when they came to a general agreement." 
This policy, however, of unification under State management, though advo- 
cated by the Postmaster-General’s witnesses, is not in the present 
agreement. 

The Committee have not felt it necessary to go into the question of the 
comparative merite of municipal and national telephonic services, a queation 
which, they consider, had not been referred to them. Nor have they 
followed up the controveraies which arose as to the mechanical efficiency or 
financial stability of the existing municipal undertakings. 

The Committee then refer to the main purchase clause [clause 4 (1) ] of 
the agreement, and suggest a modification of the words “ fair market value 
at the time of purcha:e," although these are identical with the words used 
in the London Agreement, and also in the corresponding pert of the 
licences usually granted to municipalities [The Electrician, Vol. XLIV., 
p. 474]. The Committee prefer the expression * the then value," which is 
employed iu the Tramway Act of 1870, as the me wing of these words have 
teen fixed by a judicial decision of the House of Lords. They, therefore, 
recommend that clause 4 (1) in the agreement should be so amended as to 
run as follows :— 

“ 1. The value on Dec. 31, 1911, of all plant, land, buildings, stores and 
furniture purchased by the Postmaster-General in pursuance of the pro- 
visions hereof shall be the then value (exclusive of any allowance for past or 
future profite of the undertaking or any compensation for compulsory sale 
or other consideration whataoever) of such plant, land, buildings, stores and 
furniture having regard to its suitability for the purposes of the Post. 
master-General’s telephonic ғегуісе, and in determining the value of any 
plant, no advantage arising from the construction of such plant by leave 
of the Postmaster-General upon any railway or canal over wbich the Post- 
master-General possesses exclusive rights of way for telegraphic lines shall 
be taken into account." | 

This involves the consequential deletion of Clause 4 (2). 


The Committee are unable to suggest a better method than arbitration 
for settling the purchase price in case of disagreement. 

Referring to a variety of detailed objections taken to many of the pro- 
visions of the agreement, in respect of which it was sought to show that 
the terms of purchase were too favourable to,the National Telephone Co., 
and that this was evidenced by a eubstantial rise in the value of the com- 
pany's stocks as between certain dates, the Committee remark: ‘‘ No 
doubt it would be pee to bring to an end the existence of the com- 
pany in ways which would have been most unfavourable to the company. 
Had that been the Postmaster-General’s object he could doubtless have 
aimed at it by settling in his own favour every point which tended in that 
direction. Indeed, he could in that case have done without the company's 
plant, and he could bave done without an agreement altogether. But it 
does not follow that by so doing he would have furthered the interest of 
the public. Loss to the Telephone Со. 'в shareholders is not necessarily, and 
in any event, gain to the public; and putting an end to the company’s 

xistence is not the only thing that the public interest requires. The main 
interest that the public have ів in the maintenance of a cheap, efficient and 
improving service without break of continuity.” 

With regard to the criticisms levelled by Mr. Bennett at the specifica- 
tions in the agreement, the Committee remark that the questions involved 
were highly technical, and that their task was not rendered easier by the 
fact that they had not before them the evidence of any witness who had 
not been employed either on the installation of the Post Office or on those of 
the telephone-owning municipalities. They content themselves with a very 
brief general summary of the nature of Mr. Bennett's criti.isms and Mr. 
Gavey's reply to them. 

Assuming then that the price to be paid is not excessive and the specifi- 
cations and other safeguards are sufficient to secure that the plant shall be 
good, the only question that remains is whether it would be poasible and, if 
possible, better for the telephone users and the taxpayers, for the Pust- 
master-General to provide his own plant. But, the report continues, even 
if it were possible to duplicate the system by the beginniog of 1912, it 
must be borne in mind that from now to then, should the policy of duplica- 
tion be preferred to that of the agreement, the telephone users of the one 
system will get no intercommunication with those of the other ; and those 
of the company's system in areas in which the Post Office have not set up 
competition will have to submit to whatever high rates, preferential 
charges and other vexatious treatment it may be competent to the com- 
pany in the exigencies of conducting an expiring business to impose upon 
them. At the same time, the taxpayer will for tome time have to go with- 
out intereat on the necessarily large suma that will havs t» be raised for the 
purpose of equipping and starting the new service. 

During the course of the inquiry by the Committee, municipal witnesses 
from Glasgow and Hull represented that the short term of their licences (to 
1913 and 1911 respectively) was accepted in the expectation that the Govern- 
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ment, having thereby been spared the inconvenience of the consequent pro- 
longation of the company's licence, would ise the forbearance of those 
municipalities by renewing their licences in 1915 and 1911 respectively. 
Although no definite undertaking in this sense could be proved, the Com- 
mittee think that these two cases should receive special consideration. 

On а careful review of the bearing of the agreement as a whole upon 
the interest of the public, the Committee find that the policy of purchase is 
to be preferred to the other alternatives ; but they recommend that the 
position of the municipalities, especially that of Glasgow and Hull, should 
be safeguarded as regards the period succeeding the cesor of the com- 
pany's rights in 1911. Moreover, in order to make it clear tbat municipal 
licences can be granted between Aug. 51, 1905, and Dec. 51, 1911, without 
giving the National Telephone Co. rights to compensation under the 
Telegraph Act of 1899 in respect of licences granted after Aug. 51, 1905, 
the Committee think it desirable that the agreement should be modified 
by omitting the words whether” aud or after" in the parenthesis in 
clauee 2 (1) 5. [The effect of this will be as follows: Should anv new 
municipal licences be granted for periods extending beyond Dec, 31, 1911, 
and the company’s licence in the co responding areas be prolonged for 
& similar period in accordance with the Act of 1899, this portion of the 
company's business would not be purchasable under the agreement.] 

The report proceeds :— 

„After allowing due weight to the criticisms that have been passed 
upon details, we think that the agreement provides on balance the best 
security available in the circumstances that the property purchased shall 
be good and suitable in quality, and that no more than a reasonable price 
shall be peid. 

“ While, therefore, we recommend tbat in the general public interest the 
House of Commons should not disapprove of the agreement, we think that 
the agreement, with the modifications that we have proposed, should not 
be allowed to become operative until a pledge has been given to the House 
that, between now and January, 1912, nothing shall be done by the Govern- 
ment whereby the question of the future ownership and management of 
local telephone installations (as distinct from the ownership acd manage- 
ment of trunk lines) may be prejudiced,; and that, unless by a vote of the 
House it has otherwise been determined, the Post Office shall continue to 
grant licences to municipalities on terms not more onerous in respect of 
royalties than the term: of the standard telephone licence as revised in 
January, 1902." 

The Committ«e are apparently still uncertain what importance to attach 
to Mr. Bennett's criticism of the specification (which is schedule 3), and 
they therefore “recommend that the purchase of any plant by the Post- 
master- General from the municipalities sball be governed, if the munici- 

lities so desire, by schedule 3 attached to the agreement," under the 
impression, presumably, that this specification may still by some chance be 
leas stringent than the specification attached to muncipal licences [ The Elec- 
trician, Vol XLVIII., p. 620], in spits of Mr. Gavey's clear exposition of 
Mr. Bennett’s mistake. 


The Committee next suggest the following amendment to the agree- 
ment :—Add to clause 9, line 4, after the word “Exchange,” the words 
“or any municipal system established under a licence granted after 
Aug. 51, 1905." [Here there is some mistake, as the word exchange does 
not occur in line 4 of clause 9. Presumably the Committee intend to refer 
to sub-sec. 4 of clause 9, in which case the effect of the amendment would 
be to compel the company to grant intercommunication facilities to muni- 
1 50 exchanges established under licences granted subsequently to Aug. 31, 
1905. ] 

The Committee then pass to the consideration of the probable effects of 
the adoption of the agreement on the interests of the employees of the 
National Telephone Co. The total number of employés at present is 
14,227, which, it is anticipated, will have been largely increased in 1911. 
After reviewing the claims put forward on behalf of the employees, the 
Committee refer to à statement in Mr. Babington Smith's evidence to the 
effect that the Postmaster-General had in effect given an assurance that 
in 1911 the existing staff would be taken over еп bloc. In Clause 8 of the 
agreement, which deals with the case of the staff, the Postunaster-General 
bas reserved a free hand; but be has given certain assurances to deputa- 
tions of employees. Further, the Committee point out that the terms of 
ешр!оу ment under the Post Office, having regard to the conditions of ser- 
vice, are very timilar to those of the company ; and, moreover, that the 
employees of the National Telephone Co., including the pensionable class, 
have entered on their employment subject to & 3 be dismissed 
on notices varying from a week to a month, and also with a knowledge of 
the fact that the licence to the National Telephone Co. expires in December, 
1911. Having regard to these facts the Committee recommend as follows: 

(a) All officers and servants who shall have been not lees than two years 
continuously in the service of the company on Dec. 51, 1911, shall as from 
that date become officers and servanta of the Postmaster-General on the 
term: of hiring and conditions of employ ment which obtain in the grade 
to wbich they are transferred. 

* (b) Such offic гв and servants as are not beneficiaries of the pension 
scheme of the National Telephone Co., but who, if in the service of the 
Postmaster-Genera], would be on the established list, on entering the 
service of the Post master- General shall, for the purpose of superannuation 
and of being placed on tbe established staff, be entitled to count their past 
years of continuous service with the National Telepbone Co., subsequent 
to 1909, as years passed in the Civil Service of the Crown. 

“ (с) The company should be reauired to submit all candidates for the 
National Telephone Co.'s service from Aug. 31, 1905, to the same, if any, 
medical examination as tbat required for officers and servants entering the 
Government service in the same grade. And we recommend that employ és 
of any class now in the service of the company, and in their serviee on 
Dec. 51, 1911, should, if taken over by the Post Office, not be required to 
submit themselves to medical examination. 
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We recommend an undertaking by the Postmaster-General that no ser - 
vant of the company taken over by the Post Office shall suffer by this 
transfer whenever it takes place i. e., that the employés of the company 
shall have the option of either continuing on the same terms as to pensions 
which they now enjoy under the company, or adopting the superannuation 
terms and conditions of the Post Office service." 

Assuming that these recommendations are cariied out, the Committee 
think that the coming into operation of the agreement will not place 
the staff in any worse position than that in which they stood on Feb. 2, 1905. 


The report was agreed to by tne whole of the Committee with the excep- 
tion of Mr. Benn. After hearing the evidence a draft report was prepared 
by the chairman, Mr. Stuart-Wortley ; and at the same time Mr. Benn pro- 
duced an alternative draft report, in which it was recommended that the 
agreement should be disapproved by Parliament on the grounds that 
it was а reversal of the policy of Parliament as defined by the report of the 
Select Committee of 1898, that it puts an end to the establishment of 
“ general, immediate and effective" competition and ignored the local 
authorities, that it provides for purchase at an inflated price, that the 
terms were not “ tramway ” terms, that the specification was not consistent 
with the one already in vogue for municipal telephones, and that the 
arrangements for the staff were not equitable: 

Mr. Helme suggested another alternative report: “That owing to the 
very limited time at the disposal of your Committee to consider their 
report, and the imposaibility of preparing for the consideration of the 
House of Commons tbe evidence on which the report must be based, and 
in view of the extreme importance of the matter submitted to them, 
your Committee are unable to deal adequately with the question, and 
therefore recommend an extension of the date for the completion of the 
agreement." 

The Committee divided, and it was decided by the majority of six to 
five (the chairman voting) that the chairman's draft should be proceeded 
with. Lord Bingham, Mr. Lambton, Mr. Morrison, Sir Charles Renshaw 
and Colonel Royds voted for this ; and Mr. Benn, Mr. Keir Hardie, Mr. 
Helme, Sir William Holland and Mr. Joseph Nolan against. The 
chairman's draft was not so favourable to the continuation of munici- 
pal telephone enterprise as is the report in its amended form. Reference 
was made in it to the opinion of the Association of Municipal Corporations 
that the telephone system should be treated as an “ Imperial " and not as 
& local one, and that the Postmaster-General should have sole control of 
the system ; but this and other claus:s were finally omitted. The pro- 
posed alteration in Clause 9 of the agreement was suggested by Mr. Lamb- 
ton, The proposed alteration in para. 2 (1) р of the agreement was brought 
forward by Sir Charles Renshaw, and the amendment in the clause defining 
“tramway terms was Mr. Benn’s suggestion. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


Electric Are in a Vacuum.—C. D. Child has continued his 
researches on the arc in a tube exhausted by means of a 
mercury pump. Working with graphite terminals, he found 
that the average drop of potential was nearly the same as in 
the case of carbon terminals, but at pressures below lmm. 
the) anode} drop becomes much smaller, so that it is less than 
that at the cathode. Thus, at 0:3 mm. pressure the anode drop 
diminishes from 25 to 7 volts, whereas the cathode drop only 
falls from 15 to 13:5 volts. The author noticed that occasion- 
ally a glow would appear on some part of the anode, and 
whenever this appeared the anode drop of 
from 5 volts to 15 or 20. The anode glow and the anode 
drop are, in fact, parts of the same phenomenon. These 
phenomena could be markedly а by placing а piece 
of platinum foil somewhere across the arc. When the foil 
was perforated and placed near the anode, a bright streak of 
light would pass through the hole towards the cathode, show- 
ing that the anode glow was caused by particles issuing from 
the anode. When a metal anode was put instead of the 
graphite, no essential difference was noticed. The author 
found that metals with low melting points could be used as 
cathodes by inserting them in an iron cup. 


[С. D. CHILD, Physical Review, June, 1905.] 


Variation of Capacity with Temperature, —E. M. Terry has 
used the alternate-current galvanometer for the purpose of 
determining the variation of a capacity with temperature. 
The difficulty in manipulation lies in the fact that a closed coil 
of wire suspended in an alternating magnetic field takes up a 
position of great stability in the position in which its axis is at 
right angles to the field. Stroud and Oates overcame this by 
placing upon the coil another closed coil at right angles. Since, 


tential would rise 


however, a lagging current in the coil makes it take a position 
with its axis at right angles to the field, the author made it practi- 
cally astatic by properly adjusting the conductivity and capacity 
across the coil. Two capacities were compared by the bridge 
method, using the alternate-current galvanometer, with a drop 
of 220 volts across the bridge. The ratio of the capacities 
could be determined to 0°01 per cent., that being the limit to 
which the resistances could be depended upon. However, by 
keeping the resistances practically constant and shunting across 
a small part of one of them, a change in one of the capacities 
of the order of one part in 100,000 could be easily detected. 
The temperature coefficient of each part of a sub-divided con- 
denser was obtained working between 16 deg. and 33 deg. It 
was found to be negative, and to vary between 0:01 and 0:03 
per cent. per degree for the different parts. 


[E. M. Terry, Physical Review, June, 1905.] 


Emission Spectra of Vacuum Tubes. By means of a radiometer 
52 times as sensitive as Boys’ radio-micrometer, W. W. Coblentz 
has studied the infra-red emission spectrum of vacuum tube; 
filled with different gases. The author finds that only hydrogen 
and nitrogen have an appreciable radiation near the visible 
spectrum. All gases examined, except water vapour and hydro- 
gen, have an emission band at 475, but this is probably due 
to carbonic oxide. This band exhibits a remarkable behaviour. 
Its intensity increases with increasing pressure, but never reaches 
a maximum, becoming quite asymptotic at 5 mm. to 6 mm. pres- 
sure. The other bandshavea maximum at 2 mm. pressure. Every 
thing goes to show that the bands near the visible spectrum are 
related to the visible bands of nitrogen and hydrogen, but the 
415p. band is of an entirely different type. The author offers 
the following tentative explanation for these two very different 
kinds of radiation. It seems the most plausible one of a 
number that present themselves. Consider the lines near, and 
in, the visible spectrum. At higher pressures the electrons will 
not attain a high speed and their freedom of motion will be 
limited ; at a lower pressure their freedom of motion will be 
greater, the number of impacts will be more frequent, and the 
“electrical temperature," which is proportional to the mean 
square of the ionic speeds, will attain à maximum. At a still 
lower pressure, due to the scarcity of ions, the impacts decrease 
in number in a given time, and the electrical temperature de- 
creases. On the other hand, the band at 475,4 appears to be 
due to a thermal radiation, excited by the impact of electrons 
with the gas molecules which will grow warmer and in col- 
liding with other molecules, on account of their temperature, 
will emit heat waves. With increase in pressure (i. e., number 
of gas molecules) the number of collisions will increase, the 
intensity of radiation will increase, but will not pass through a 
maximum, as is true of the other bands. 

[W. W. Contentz, Physical Review, June, 1905.] 
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STREET LIGHTING IN THE CITY OF LONDON. 


The decision of the Corporation of the City of London to 
replace about one-tenth of its public arc lamps by incandescent 
gas lamps is of considerable importance to the electrical engi- 
neering industry, and we deem it advisable to pass in review 
the facts of the case lest a mistaken impression should get 
abroad that electric lighting was to be discontinued in the City 
owing to successful competition of the incandescent gas mantle, 
This is not the case. The installation of incandescent gas lamps 
is only an experiment; but, on the other hand, the experiment 
is apparently to be performed under conditions so distinctly 


unfavourable to the cause of electric lighting that we consider 


it necessary to call attention to the circumstances. Briefly, a 
comparison is to be made between the most modern system of 
incandescent gas lighting, and are lighting with lamps put in 
about 14 years ago, and placed in lanterns which are not con- 
sidered to be the most efficacious for street lighting. The City 
of London Electric Lighting Co. were not given the opportunity 
of replacing their arc lamps and lanterns with specimens of 
more modern design before their replacement by gas lamps was 
decided upon, although a few days previous to this decision 
they had been promised a specification which would enable 
them to tender for a street-lighting contract with "improved 
lamps, lanterns, &c." We are glad to note from the letter 
published in another column, and submitted to the City 
Corporation last week, that the Company is not letting the 
matter rest at this stage. They had,in fact, previously desired 
to give an unsolicited demonstration of the superiority of 
modern electric lighting to modern gas lighting, by erecting 
some * Flame" arc lamps near the Mansion House on some of 
the existing electric lamp-posts close to which an incandescent 
gas lamp had been erected ; and they also erected and maintained 
three ** Flame " arc lampe free of expense to the Corporation 
on the front of the Mansion House. These lamps, which can be 
seen any evening, actually cast on the ground a shadow not only 
of the gas lamp itself, but also of the fumes arising from the 
multiple mantles employed in it. We have been informed 
that the maintenance of this gas lamp costs the Corporation 
£64 per annum. This appears to be an excessive figure, but 
if it is really accurate there can be little doubt as to the result 
of a comparison between the two methods of illumination 
Notwithstanding the efforts 


on the part of the Electric Lighting Company, the Company 


| have been requested to remove its 47 arc lamp-posts in the 


| streets in which incandescent gas lighting has been decided 
upon, and we trust that the Company’s protest against this 
will have proper consideration—the more so as eight of these 
lamps are in the “ eastern ” district of the City, for the electric 
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lighting of which a contract exists and remains in force for- 
several years to come. 

The whole case has arisen out of a desire on the part of the 
City Corporation to evade the terms of these electric lighting 
contracts. When electric light was first introduced into the 
City, three contracts were entered into with the predecessors of 
the present Company. Under these contracts it was arranged 
that the Company should light the streets with 515 arc lamps and 
906 glow lamps on certain terms which, at the time, at any rate, 
were distinctly cheap ; in return for this the City Corporation 
undertook to give its consent to the companies' applications for 
Provisional Orders in the City, and to withhold its consent from 
any other companies subsequently seeking to obtain Provisional 
Orders. Two of these contracts proved to be invalid owing to 
some of the members of the Corporation having been interested 
in one of the companies at the time, but the third contract for 
the “ eastern " portion of the City is still in force. The exist- 
ing Company, however, at the request of the Corporation, con- 
tinued to light the streets on the same terms as before, and 
having acted loyally in the matter throughout, it is not fair 
that they should be passed over when it becomes a question of 
revising the arrangements as to public lighting in some of 
the stroets. 

The City Corporation is fortunate in possessing an able 
electrieal engineer as electrical inspector, part. of whose duty 
it is to make occasional tests of the electric street lighting. 
We would suggest that the Company should be invited to put 
in a modern and efficient system of electric lighting in ono or 
two streets, and that careful comparative tests should be made 
with gas lighting. This has been done in Westminster and in 
Manchester: why should it not be repeated in the City of 
London? We should, in fact, be surprised if Mr. Voysky, the 
City electrical inspector, has not already availed himself of the 
excellent opportunity afforded near the Mansion House of 
making some preliminary tests of this nature, in which event 
it would be only right that the results of these should be made 
publie. In any event, the proposal for a friendly conference, 
made by the City of London Company in the last of the letters 
which we publish, should be adopted.. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, po: t 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign book.) 


— — 
Das Funken von Kommutatormotoren. Mit besonderer Berück- 


sichtigung der Binphasen Kommutatormotoren. ByF.Punaa. 
(Hanover: Gebrüder Jinecke.) M.4. 


At the present time, when the single-phase commutator 
motor is coming so rapidly to the front, it is gratifying to find 
a book which explains in a clear and concise manner the main 
features underlying the successful design of such motors. The 
author deals only with the essential points, and by doing so 
succeeds in covering the subject satisfactorily in about 120 
pages. Mathematics are reserved to the appendix, which con- 
tains a more detailed theory of the repulsion motor. 

The author starts with a general discussion on commutation 
of direct-current machines, recommending justly as a criterion 
for satisfactory operation the sparking voltage in preference to 
the plain reactance voltage—the former being the algebraic 
sum of the E.M.F. induced in the short-circuit coil plus the 
reactance E.M.F. A simple formula for obtaining the latter is 
given. After dealing with the various factors influencing 
sparkless commutation, such as resistance and width of brushes, 
resistance of commutator leads and compensating poles and 
windings, the commutation of alternating-current motors is 
considered. It is shown that here the same criterion for 
sparkless commutation holds good if the induced and reactance 
E. M.F. are added geometrically. 


The alternating-current motors are divided into three types— 
i. e., plain series motor, repulsion motor and compensated repul- 
sion motor. The essential characteristics for all three types 
are clearly brought forth. The second part is particularly 
interesting, as here comparative designs of the three types of 
alternating-current commutator motors are given. "With the 
exception of the figures obtained for the efficiency, which seem 
slightly pessimistic when compared with results obtained from 
similar motors, the author's designs are probably representative 
of the latest practice. Illustrations and graphical methods are 
judiciously used all through the book. | 


Der Wahlweiss Anruf in Telegraphen und Telephonleitungen 
und die Entwicklungen des Fernsprechwesens. By J. 
Baumann. (Munich and Berlin: R. Oldenbourg.) 1904. 2m. 50pf. 


This volume is divided into two parts. The first contains a 
general description of selective methods of telegraph and tele- 
phone signalling, and the second part deals with methods of 
trunk line working. Selective methods applied to telegraph 
circuits, both open and closed circuit systems, are described in 
the first two chapters, and the third chapter describes the 
apparatus used in these systems. Special attention is paid to 
selective relays and signals which depend on varying frequency 
or varying current. Party line telephone systems are dealt 
with in the next chapter, and those described are practically all 
of the semi-automatic type, which appear to find more favour 
on the Continent than in this country and the United States. 
Chapter V. describes selective systems for trunk lines suitable 
for calling any one of a number of small towns which are 
connected by one trunk. The next chapter deals with the 
saving to be effected by adopting some of the party line systems 
described in chapter IV. The conditions are, however, for the 
most part such as are peculiar to German and some other 
Continental systems where the area served by one exchange is 
so large that it pays to spend a considerable amount on an 
automatic party line system which saves runniny individual 
lines from each subscriber right back to the exchange. 

Chapter VII. deals with the methods of saving in exchange 
lines by fitting automatic branch exchanges which provide 
direct communication between certain subscribers or groups. 
The author advocates, generally, the design of a system in 
which the destination of the traffic of each individual subscri- 
ber is considered, special intercommunication lines being pro- 
vided in cases where considerable traffic to a. particular sub- 
scriber or group exists. The necessity for the use of such 
methods is again due to the Continental tendency to build 
enormous exchanges serving large areas. The last chapter 
deals with the general design of a system arranged with auto- 
matic branch exchanges as described in the previous chapter. 
The excessive complication by introducing subsidiary lines for 
intercommunicating without passing through the central are 
shown up by a study of the network in Fig. 23, which is 
advocated as affording considerable saving in line construction. 

Although small, the book deals with the subject matter in 
an exhaustive manner, but most of the methods described 
possess only an academic interest to telephone engineers in 
this country. 


STEAM AND PRODUCER-GAS TESTS OF COAL.* 


The accompanying table shows the comparative results of burn- 
ing various coals under the boiler and in the gas producer, and is 
reproduced from the preliminary report on the tests of fuel made at 
the plant established at St. Louis by the United States Geological 
Survey. Concerning these results, Robert Fernald, who was in 
charge, says: It is to be recollected that the steam generated by 
the boiler was used in a simple non-condensing engine of the Corliss 
type, whose water rate was 26°3 lb. of steam per hour per H.P.-hour 
developed; that this engine was belted to the electric generator, 
and that the mechanical efficiency of this combination of engine 
and generator was 81 per cent. If the steam generated had been 
used by a steam engine capable of producing 1 H.P.-hour with 181b., 
and if the engine and generator had been direct-connected, giving as 
high & mechanical efficiency as 90 per cent., then the total dry coal 
per electrical horse-power per hour would have been reduced from 
4:8 Ib. to very nearly 8lb. It should be mentioned that the labour 


* From the Engineering and Mining Journal of New York, 
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Comparative Summary of the Leading Results of the Coal Tests made under the Boiler and in the Gas Producer. 


Dry coal burned | Water Р | 
Total dry coal con- per square foot of aporate 


B. T. U. per pound Electrical horse- Total dry coal per 


Duration of trial. ower delivered to electrical horse- 
sumed per hour.a| grate аш | m ae of dry coal used. |P switchboard. | power per hour.a 
Name of Sample. — por 9 per pound, __. "E > ge сту 
Gas Gas- Gas. of dry coal. Gas- | m Gas. 
Steam Steam — ‚ Stes team tea 
roducer roducer producer Steam | producer producer producer 

plant E lant lant. P lant, | Plant. , plant.) | Рт | plant. plant. lant. | Bt plant plant. 

Hours. | Hours Lb. Lb. Lb. Lb. Lb. | Lb. Lb. 
Alabama No. ......| 1002 | 43:00 874 | 3287 | 21:54 778 8:55 12,555 | 13,365 | 213:7 | 200°6 4:08 1-64 
Colorado No.1 ...... 9-97 30:00 722 ' 38417 17:80 7:56 | 71:21 12,577 12,245 1491 200:2 4°84 1-71 
Illinois No. 3 ........ 10-13 | 30-00 861 8567 | 21:23 8:41 804 12,857 | 18,041 | 1981 1996 4°34 с1`79 
Illinois No. 4 ........ 10:02 30-00 938 848-5 28:13 7:96 | 727 12,459 | 12,834 | 1954 198:4 4-80 с1°16 
Indiana No. 1 ........ 9-93 29:67 908 384-3 22-39 9:08 | 8:45 | 13,377 | 13,037 , 2200 1999 4:13 c1:93 
Indiana No. 2 ........ 10:13 1:00 832 312-0 20:51 | 7:13 8:02 12,452 | 12,953 · 1910 ^ 2010 4:35 cl 55 
Indian Territory No. 1.. 9°75 31:00 778 , 3740 19:17 8:95 8:64 12,834 | 18,455 | 1923 204-0 401 1:83 
Kentucky No.3 ......| 1007 30 00 882 381:2 21:75 8:92 8:27 13,036 | 13,226 | 208:9 | 200:5 | 422 cl1:91 
Missouri No. 2........ 9-98 ' 433 | 1,014 | 839:6 25-00 1796 7:08 11,500 11,882 | 2056 1986 , 493 cl 71 
West Virginia No. 1 .. 9-98 | 24-00 768 | 8156 18°94 7°36 8 95 | 14,198 14,396 | 196:7 | 200:4 3:90 157 
West Virginia No. 4 ..| 10:00 9:00 770 2582 18:98 | 5:96 | 9:65 14,002 , 14,202 | 21255 199:7 3°62 1:29 
West Virginia No.9 ..| 10:00 6:33 721 | 8201 | 17°78 1:60 | 10:09 14,616 | 14,580 , 2082 | 201°0 3:46 1:59 
West Virginia No. 12..| 10:13 30:00 719 ' 300:5 17:68 6:92 9:90 15,170 | 14,825 | 203°6 199:8 3:53 с1`50 
9°95 | 30:00 1.075 416:5 26:51 950 , 5°92 10,897 | 10,656 | 1820 201:2 5°90 2-07 


Wyoming No. 2 ...... 


a In gas-producer plant this includes the coal consumed in the producer and the coal equivalent of the steam used in operating the producer. 
b Coal actually consumed in producer only. c Gas-producer hopper leaked during these tests. 


ooo е — — — ß.-:̃— —ͤ—L—ſ.—4 


required would be the same for the operation of either the boiler 
plant or the gas- producer plant of the capacity under test. In either 
plant two men would be sufficient.“ 

In the table, Wyoming No. 2 is not anthracite, as might be 
supposed from the name, but a bituminous coal. 


1,000 kw. ; class V. 250 kw. to 500 kw. ; class VI. 100 kw. to 250 kw., 
and class VII., finally, includes small stations with less than 100 kw. 
plant. 


Table I.—Capital Expenditure per Kilowatt of Plant Installed (in £). 


The method of conducting the producer-gas tests is described as | Land Accu- | Mis- | 
follows by Mr. Fernald: The plant installed is a Taylor pressure | Class, No. 5 ne Mie 5 Mains. Meters cella- Total. 
gas producer, furnished by R. D. Wood & Co., of Philadelphia. The e У rane: neous. 
producer, of 250-н.р. capacity, is 8$ ft. in external diameter and 1063. Озен | | 
15 ft. high, and is connected through an economiser, 8 ft. in external re "ur agen 4 28 1 690 
diameter and 16%. high, to a scrubber, whose external dimensions r P Ys 40а P =>. 2 5 | 93 

3 д : : < If. 13 | 115 20:5 5:3 267 35 2 7 
are 8 ft. in diameter by 20 ft. in height. The scrubber is filled with III. 20 12:5 19-5 5:5 2550 30 25 | 680 
gas-house coke, which is constantly flushed with water during the | IV. | 18 17.5 99-5 4:5 99-9 | 80 35 | 73-0 
operation of the plant. From the scrubber the gas passes to the tar | ү | 16 ' 170 21:5 54 280 22 28 | 785 
extractor, which resembles in outward appearance a cenwifugal| VI. 24 20:3 26:0 6:5 26:2 6:4 31 885 
pump. The speed of rotation of this device is of vital importance | VII. 14 280 33:1 10:5 | 37-5 9-0 39 1220 


in tar extraction. After passing through the tar extractor, the gas 
goes directly to the purifier, an iron box 8 ft. square and 3 ft. 3 in. in 
height. This box is filled with oxidised iron filings and shavings 
that remove the sulphur from the gas, which next passes to the 
holder, a receiver a little over 20 ft. in diameter and 13 ft. high, of 
4,000 cubic ft. capacity. From the holder the gas is conducted 
through a meter to a three-cylinder vertical Westinghouse gas engine, 


from the following table :— 
Table II.—Gas-Engine Stations. 


with cylinders ot 19 in. diameter and 22 in. stroke, rated at 285 B. H. P. о % * e H | Е js 
The engine is in turn belted to a six-pole 175-kw. Westinghouse Cubs cR iL dM | | : 
осо 6 generator. Capital expenditure per kw. ...... 1 £77 83:5 90 113 


Although the results in many cases have been highly satisfactory, 
there is no question that in a second series of tests upon the same 
coals, made with the idea of showing the greatest economy, the 
amount of coal per horse-power per hour will, in the majority of 
cases, be much less. The results show with what ease gas may be 
produced from bituminous coal and lignites, and, taken as a whole, 
indicate the satisfactory economic results that may be expected 
under ordinary working conditions. 


FINANCIAL RESULTS OF GERMAN ELECTRICITY 
WORKS. 


With regard to the capital expenditure of water- power stations, 
it is stated that at Neuhaus—where 110kw. of plant is installed— 
the capital expenditure amounts to £80 per kilowatt. The corre- 
sponding figures for the water-power stations at St. Blasien (142 kw.) 
and Solingen (440 kw.) are £55 and £73, respectively. 

Tables are given by the author showing the various items of the 
station works costs as percentages of the capital expended in the 

lant. 
The works costs vary between 6 and 7 per cent. of the total capital 
invested. Roughly, about one-third of the costs is expended in fuel, 
while another third is required for salaries and wages. On an 
average each kilowatt of plant supplies energy to the annual 
amount of 700 to 800 kw.-hours. 

The average works costs per unit sold are about as follows :— 


Class І. ...... 1:24. Class III. . . . 1:564. | Class V. .... 1:84. 
Herr Fritz Hoppe publishes in the Elektrotechnische Zeitschrift | Class II. 144d. Class IV.. 1:684. | Class VI. .... 1:92d. 
for July 20 some interesting data with regard to the financial results Class VIL ...... —ͤ 2-44, 


ot some electric stations in Germany. The total number of German 
electricity works, municipal and otherwise, is, according to the latest 
statistics, 1,028, the total capacity of these amounting to 530,950 kw. 


These figures include fuel, lubricating material, salaries, wages 
and maintenance. There are many stations, however, for which 


| the works costs are considerably lower than 1:24. per kilowatt-hour 


On an average the capital expenditure per kilowatt of plant installed sold. Amongst those showing the lowest figures may be cited 


is £65, so that altogether about £34,500,000 are invested. Only 
about one-tenth of the works publish full accounts. 

The following data are based on the accounts, more or less com- 
plete, of 174 German electricity works. Of these 112 publish full 
accounts respecting their capital expenditure. Table I. shows how 
the capital has been invested in the various cases. In this and in 
the following tables the electricity works are classified according to 
size; class I. includes stations having а capacity of more than 
5,000 kw. (including battery capacity); class II. comprises stations, 
the aggregate plant capacity of which lies between 2,000 kw. and 
5,000 KW.; class III. 1,000 kw, to 2,000 kw. ; class IV. 500 kw. to 


Oberschlesien, which belongs to class I. The station works costs 
are here 0:544. Next comes Essen, which belongs to class II and 
whose works costs come to 0:6254. per kilowatt-hour sold. In order 
to show that & comparatively small station may also have sinall 
works costs, the station at Kehl may be quoted. This station belongs 
to class IV., and its costs per unit sold are given as 0°765d. On the 
other hand, there are a large number of stations for which the works 
costs are higher than 2'4d. As a rule, these are small stations, but 
a few of them belong to class III. For instance, Bonn (2 6d.), 
Danzig (8:1d.), Karlsruhe (2:54.) and Kiel (3:5d.). In some small 
stations the figure reaches 4d. Out of 157 stations, 19 stations (or 
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12 per cent. of the whole number) sold electricity for lighting pur- 
в at more than 60 pf. (7°2d.) per unit, 88 (56 per cent.) stations 

charged 60 pf. (7:2d.) per unit, while only 50 stations (82 per cent.) 
charged less than 60pf. For power purposes 64 stations out of a 
total of 161 charged 20 pf. (2°4d.) per unit; another 64 stations 
(40 per cent.) charged less than 2'44., while 88 stations (20 per 
cent.) charged a higher price. | 

Six different systems of charging are in vogue. The system most 
used is a flat rate, with discounts depending on the number of units 
consumed. The rent charged for meters averages 0 2d. per kilowatt- 
hour. The total receipts form, roughly, 20 per cent. of the capital 
expenditure in class I., and this percentage drops to about 9 in the 
case of the stations belonging to class VII. | 

There are 88 stations which publish full accounts of capital ех. 
penditure, works costs and receipts, and from these accounts 1t may 
be gathered that on an average the difference between receipts and 
total works costs (excluding capital charges) amounts to but 8:8 
per cent. of the capital invested. The author deplores this un- 
favourable state of affairs and considers 8:8 per cent. inadequate to 
cover depreciation charges, sinking fund and interest on capital. In 
a number of electricity works, however, the percentage was much 
greater than the average. Such was the case in Eisenach (16°74 per 
cent.), Leipzig (16°15 per cent.), Charlottenburg (18°35 per cent.), &c. 
Of the 88 works alluded to 81 showed a perenne of 10 per cent. or 
more, while in 22 works the difference between receipts and works 
costs was lesa than 5 per cent. of the capital expended. The author 
suggesis several reasons for this unfavourable result. Many stations, 
he complains, sell current for power purposes below their own costs. 
Others have spent too much capital: at Karlsruhe (class III.), for 
instance, the capital expenditure was £111 per kilowatt; and at 
Crottorf (class IV.) nearly £195 per kilowatt. In other cases the 
capacity of the station is unnecessarily large. In Hanau, for ex- 
ample, the plant is capable of generating 708kw.; yet the maximum 
output did not exceed 220kw. Half of the gas-driven stations show 
very poor commercial results. Various other reasons for the inade- 
quate return are also suggested. | | 

No indication is given of the load-factors of the various stations. 
It is stated, however, that the number of hours per annum during 
which each kilowatt of consumers’ plant was fully loaded varied 
from an average of 510 in the case of stations belonging to class I. 
to an average of 820 in the case of stations in class VII; the con- 
sumers’ plant load-factor varied, therefore, from 5:9 to 3°7 per cent. 
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CORRESPONDENCE. 


— — 


POWER MEASUREMENTS ON ALTERNATING- 
CURRENT CIRCUIIS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: While it is most gratifying to see that so much interest 
is being taken in the question of the accuracy (or alleged 
inaccuracy) of commercial wattmeters, and while I hope to see 
the subject thoroughly thrashed out, I feel that it would be 
hardly fair for me to trespass further on your most valuable 
space ; and, as Dr. Drysdale and myself are entirely in agree- 
ment on the question of mutual-induction errors, I have sug- 
gested to him that I would leave the further discussion on the 
matter in his hands. I am also led to do so by the knowledge 
that he will deal with it far more ably than I could. 

I have been much interested in reading Mr. Clinker's 
remarks in the Journal of the Institution of Electrical Engi- 
neers, Vol. XXXL, and hope he may shortly find time to 
complete the experiment.— Y ours, &c., 

London, August 2. 


IMPROVEMENTS IN CARBON-FILAMENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: With reference to the article in your issue of the 
98th ult. entitled “А New Carbon Filament,” by Mr. J. W. 
Howell, we are pleased to inform you that, after a long course 
of experiments, we discovered a method of superheating the 
filaments, which process we have now had in use for the last 
seven months with the most satisfactory results, and we there- 
fore claim that we are the first to have commercially exploited 
an incandescent lamp the filament of which has been electrically 
baked, after being previously flashed. 

We are now about to have the lamps tested in several in- 
dependent laboratories, and shall be pleased to forward you 
copies of the reports when received. — Yours, &c., 

London, N., Aug. 1. Тне UriLITY" Co. (LrD.). 


KENELM EDGCUMBE. 


PARLIAMENTARY INTELLIGENCE. 


METROPOLITAN BLECTRIC SUPPLY (VARIOUS 
POWERS) BILL. 

A Committee of the House of Commons, with Mr. Russell Rea as chair- 
man, commenced the consideration of this bill on Tuesday. The measure 
has already passed the House of Lords, being one of the group considered 
by Lord Camperdown’s Committee (The Electrician, May 19, p. 184). 
Counsel for the bill were Mr. Balfour Browne, K.C., Mr. Ram, K.C., 
апа Mr. Talbot. The opponents to the bill were the Charing Cross, 
West End & City Electricity Supply Co., the Fulham Borough Council, 
the Hampstead Borough Council, and the Marylebone Borough Council. 

Mr. BALFOUR BROWNE, K.C., in opening, stated the early history 
of the company, by which it supplied under a number of provisional 
orders in the West End, and referred to the erection of the Willesden 
generating station and the acquisition by the Marylebone Borough 
Council of the portion of the company’s undertaking in that area. The 
object fof the bill was to supply in bulk to authorised distributors only, 
and not to supply in competition with the existing authorities. The 
districts covered by the bill for the purposes of such a bulk supply are 
Marylebone, Hampstead, Fulham, Hammersmith, Acton, Chiswick, 
Brentford, Ealing, Hanwell, Southall-Norwood, Greenford, Uxbridge, 
Hayes, Heston and Isleworth, Twickenham, Teddington, Hampton Wick, 
Hampton, Sunbury-on-Thames, Feltham, Staines Urban and Staines 
Ru There were thus 23 districts in which the authorised distributors 
could take a;supply in bulk from the promoters if they wished. There 
would be no compulsion or monopoly. 

Mr. LLOYD, K.C., on behalf of Marylebone and Fulham, objected to 
this as being incorrect, 

Mr. BALFOUR BROWNE replied that there was to be no monopoly. 
Continuing, he said that the company desired to respect the existing 
companies, and therefore, although originally several companies’ dis- 
triots were included, they had now been struck out of the bill. With 
regard to the opposition, practically the only clause objected to was that 
giving the company power to supply energy inside their area to railways 
and canals for use outside that area. 

Mr. LLOYD (for Marylebone and Fulham): But you have also tied us 
up to you for a bulk supply. You bave agreed to a clause in another 
power bill that that company shall not supply in any area where you are 
authorised to supply, and therefore we are bound to take from you. 

Mr. BALFOUR BROWNE said that that was a matter with another 
company. But, as a matter of fact, the Marylebone Council was under 
agreement, since the date of the purchase, to take all surplus energy 
from the Metropolitan Co. Counsel then went on to explain that it 
would be impossible for each individual supply authority to supply elec- 
trical energy for railways, &o., in each of their respective areas, as it would 
mean that over one line of railway 15 or 16 different sources of supply 
would have to be used. 

Mr. JOHN CONACH ER, general manager of the Metropolitan Electric 
Supply Co., gave evidenoe in support of the pro s of the bill. 

During cross-examination on the question of the supply to railways, &c., 

The CHAIRMAN intimated that the Committee was thoroughly in 
favour of the principle involved in clause 22, the clause in question. 

Mr. JEEVES, for the Fulham Borough Council, said he had not the 
slightest objection to the principle of the clause, but to the manner in 
which it was proposed to apply it. His argument would be that the com- 
pany could supply any railway inside Fulham, provided they did not come 
into Fulham to do it. | 

Мт. CONACHER said that Fulham might be the most convenient point 
at which the railway oould receive a supply. 

In re-examination, Witness pointed out that the proposal of the bill was 
to give the local authorities an option to take a supply in bulk, and at 
ше same time to compel the company to give the supply to anyone asking 
or it. 

Mr. JEEVES and Mr. VESEY KNOX, for Fulham and Hampstead 
respectively, pointed out that they wished to be free to make agreements 
with the Administrative Power Co., if that bill were passed, as well as with 
the Metropolitan Co. As the matter at present stood, they would be com- 
pelled to take their supply, if any, from the Metropolitan Co. 

Local evidence was then called in favour of the bill. 

LORD ROBERT CECIL, K.C., addressing the Committee on behalf of 
the Charing Cross, West End & City Electricity Supply Co. argued that, 
although the Metropolitan Co. and his Opan were at present in com- 
petition in London, the passing of this bill would make that competition 
an unfair one, as the estabiishment of a large generating station would 
help to reduce the cost of generation to a considerable extent. At present 
both Companies supplied under provisional orders, and, therefore, com- 
peted upon equal terms. 

On Wednesday, Mr. H. LLOYD, K.C., addressed the Committee on 
behalf of the Marylebone and Hampstead Borough Councils. He argued 
that this bill was not a power bill, in the ordinary sense of the term, but 
was merely a proposal to supply certain authorised distributors with a 
bulk supply of electricity. The inclusion of Hampstead under the con- 
ditions of the bill was absolutely unnecessary. It was true that the com- 
pany was under an obligation to supply if required to do so, whereas the 
North Metropolitan or any other company was under no such obligation ; 
but he objected to the position that, if Hampstead wanted a supply in 
bulk, it was compelled to go to the Metropolitan Co., owing to the clause 
agreed with the North Metropolitan Co. and the Administrative Co., by 
which they would not supply in competition with the Metropolitan Co. 
Dealing with Marylebone, there was provision for the possibility of the 
company supplying in bulk in that district under certain conditions, in the 
existing agreement, confirmed by Parliament ; and he did not know what 
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more the company wanted, The company had been paid a large sum for 
their undertaking in Marylebone, and it was a little eurprising to find the 
company trying once more to get that borough into its area. On the 
question of the supply to railways, he would not argue that it was not an 
advantage to a railway company to have a supply from one source, but 
at the same time it was a little hard upon Marylebone considering what 
had been done in the past, and Marylebone did not wish to make the 
acquaintance of the company again if it could be helped. 

The CHAIRMAN intimated to Mr. Balfour Browne that it might 
shorten his reply if he stated the opinions of the Committee on one or 
two points. The Committee were agreed not to sanction the estab- 
lishment of any privileges to boroughs on the borders of the area, 
which were not enjoyed by those in other parts of the area of the company’s 
bill. This would dispose of the claims of Hampstead. The Committee 


were also of the opinion that the Charing Cross Co. had not made out a 


case for the rejection of the bill nor for the insertion of a special clause. 
As regards Marylebone, however, the Committee felt a little difficulty. 
They were in favour of the principle of clause 22, the power to supply 
railways, but they did not wish, by putting in this clause, inadvertently 
to over-ride the provisions of any agreement. 

Mr. BALFOUR BROWNE said he was perfectly willing to put in a 
clause saving any existing agreement, but the company felt that, since 
Mr. Justice Farwell’s decision in the Willesden case (see The Electrician, 
Vol. LIV., p. 113), they might not have the right to supply Marylebone in 
bulk, even though an agreement existed. Further, at present, neither 
the Marylebone Council nor the company could enter into any fresh 
agreements. 

Тое CHAIRMAN : We do not wish to act as a court of law, and there- 
fore we desire to have a stringent clause safeguarding the present position 
of the Marylebone Council. 

Mr. BALFOUR BROWNE said that, with regard to tramways and 
railways, the company had not sold this right, as it did not possess it in 
1901. The company did not at present have this right, and therefore 
they could not have been paid for it in 1901, 

The CHAIRMAN said it was just this point which the Committee did 
not wish to determine, but to leave it quite open for an arbitrator. 

Mr. BALFOUR BROWNE suggested the following proviso to clause 
22 :—“ Nothing in this act shall confer upon the company any right if it 
was purchased by the Council in 1901.” 

Mr. VESEY KNOX raised an objection to the actual words of this 
proviso, and, after a short adjournment, 

The COMMITTEE passed the preamble of the Bill with the following 
proviso to clause 22 :—'* Provided, that if by virtue of anything in this 
section, the company shall acquire any right in respect of the Borough of 
8t. Marylebone for which the company shall have received compensation 
upon the purchase of the Marylebone undertaking and business of the 
company, under the Electric Lighting Provisional Order Confirmation 
Act (No. 1), 1901, the company shall repay to the Council of the said 
borough such proportion, if any, of the purchase money and compensa- 
tion, received by the company under the said act, as represents the value 
of such right." 


TRAMWAY COMPANIES AND MOTOR OMNIBUSES. 
NongTH-EASTERN RarLway BILL. 

A Committee of the House of Lords, with Lord Kintore in the chair, 
had before it the North-Eastern Railway Bill on Friday. Among the 
provisions of the bill is one authorising the company to run motor omni- 
buses between its stations and its hotels. The bili has already been passed 
by the House of Commons (see The Electrician, May 26, p. 228), with the 
conditions that the local authority should from time to time prescribe the 
routes to be taken by these omnibuses, and prohibiting the running of 
any such omnibuses otherwise than to or from a station or hotel of the 
company without the consent in writing of the local authority, the com- 
pany having a right to appeal to the Board of Trade. The opposition to 
the bill now was from the Newcastle and Hull Corporations, who argued 
that under the clause the railway company would be able to set up com- 
petition with the municipal tramway services in thoso towns, 

After evidence in support of the bill and for the opposition, 

The CHAIRMAN said the Committee would pass the clause. 

The bill was ordered to be reported for third reading. 


THE MINISTER OF COMMEROE BILL. 


The following Bill was introduced by Mr. Balfour in the House of 
Commons on Monday, and was read a first time. Its title is A Bill to 
make the Board of Trade and the Local Government Board Offices of a 
Secretary of State " and the new office is practically that of a ‘‘ Minister 
of Commerce proposed last year. It is seen, however, that while the 
bill proposes to amalgamate the two departments in question under one 
head, it does not propose to extend their duties in any way. 

1. Transfer of Powers and Duties of Board of Trade and Local Govern- 
ment Board to Secretary of State,—If his Majesty is pleased to appoint two 
more Secretaries of State to be Secretary of State for Trade and Secretary 
of State for Local Government respectively, the following provisions shall 
take effect :— 

(1) All powers and duties of the Board of Trade and of the Local 
Government Board shall become powers and duties of a Secretary of 
State, and all enactments, rules, orders, minutes, deeds, and other docu- 
ments, shall be construed accordingly, and the Secretaries of State so 
appointed shall be deemed to be the successors of the Board of Trade 
and the Local Government Board respectively : 

(2) Any property vested in the Board of Trade or the Local Govern- 
ment Board or in any officer thereof as such shall by virtue of this act 
become vested in such Secretary of State or officer of such Secretary of 
State as His Majesty may by Order in Council direct; 


(3) “ Six " shall be substituted for ** four” in sec. 4 of the Government 
of India Act, 1858 (which regulates the number of Secretaries of State 
and Under-Becretaries who may sit in the House of Commons) : 

(4) If the person who at the time of the passing of this act holds the 
office of President of the Board of Trade or President of the Local Govern. 
ment Board is appointed to be the first Secretary of State for Trade or 
the first Secretary of State for Local Government he shall not, until the 
first meeting of & new Parliament after the dissolution of the present 
Parliament, receive during his tenure of office any greater salary than he 
was receiving as President of the Board of Trade or as President of the 
Local Government Board respectively. 

2, Short Title and Repeal.—(1) This Act may be cited as the Secre- 
taries of State for Trade and Local Government Act, 1905. 

(2) The enactments mentioned in the schedule to this Act shall, as 
from the date of the appointment of the Secretaries of State for Trade 
and for Local Government, be repealed to the extent specified in the third 
column of that schedule. 


THE ADMINISTRATIVE COUNTY OF LONDON AND 
DISTRICT ELECTRIC POWER BILL. 


Monday, July $1. 


At the opening of proceedings, Mr. FITZGERALD, on behalf of the 
promoters of the bill, intimated to the Committee that terms had been 
arranged and clauses agreed with the Bromley Corporation and the 
Beckenham Urban District Council, which were two of the local autho- 
rities in the non-industrial area. The basis of these arrangements was 
substantially this: that the local authorities in question have the option 
to take a supply in bulk from tho Administrative Co., the terms to be 
agreed upon, or, failing agreement, to be determined by arbitration. In 
any case the terms would be substantially more advantageous than thos; 
at which the local authorities could generate energy for themselves. 

Mr. FREEMAN : Do the agreements preclude any competition from you! 

Mr. FITZGERALD replied that the authorities in question were in the 
non-industrial area, and therefore the question of competition hardly arose. 

Continuing, Mr. FITZGERALD said the promoters had also agreed 
clauses with the London Electric Supply Corpn. and the South Metro- 
politan Electric Light & Power Co., two of the companies supplying in 
the industrial area. The substance of these agreements was that the 
companies in question would adopt the Administrative Co.'s maximum 
prices for power purposes as their maximum prices, and the benetit of 
any reduction given by the Administrative Co., in the bulk price at 
which the latter would supply to the supply companies, was to be given 
to the consumer. The terms upon which the bulk supply was to be given 
were either to be agreed upon or fixed by arbitration within 12 months 
of the Т of this act. The terms would be, in these cases, also sub- 
stantially more advantageous than for the supply companies to extend 
their plant to manufacture the energy for their additional requirements, 
and the interests both of the consumers and of the supply companies had 
been carefully safeguarded. Of the remaining companies in the industrial 
area, the South London Co. had also accepted similar terms, but the 
exact wording of the clause had not been agreed. Terms similar to 
those agreed with the County of London Co. (The Electrician, July 21, 
p. 562) had been agreed with the Charing Cross, West End & City Co. Then 
there were five other companies—viz., the St, James’ & Pall Mall Co., the 
Kensington & Knightsbridge Co., Chelsea Co., Nottiog Hill Co. and West- 
minster Co.—supplying in the non-industrial area, and certain amend- 
ments in clauses had been made which disposed of the opposition of these 
companies. 

Lord ROBERT CECIL, on behalf of the Charing Cross, West End & 
City Electricity Supply Co., said his clients were now not on!y not opposing 
but were actually suppoiting the bill. 

Mr. CLEESE, fur the South Metropolitan Electric Light & Power Oo. 
and the London Electric Supply Corpn., said his clients also supported 
the bill now, but should anything happen to destroy the effect of the 
agreed clause, he reserved the right to ayain oppose the bill. 

Mr. FITZGERALD appealed to the Chairman with regard to an appli- 
cation which had been made to the Islington Borough Council for a copy 
of a report by Mr. Carson Roberts, the Local Government Board auditor, 
with respect to that Council's electricity undertaking. That application 
had been refused, and he asked the Chairman to order a copy of th» 
report to be furnished to the promoters. 

Mr. SANDERS, on behalf of the Islington Borough Council, objected, 
on the ground that the case for the promoters’ case had been concluded, 
and that it was an effort to extract evidence from him. 

The CHAIRMAN requested that a copy of the document in question be 
furnished to the promotera. 

Mr. FREEMAN then addressed the Committee on behalf of the Poplar, 
Woolwich, Camberwell and Deptford Borough Councils, the first two of 
which own electric generating stations, the latter two being supplied by 
companies. He admitted that there was & considerable amount of 
* takingness’’ about this scheme, but he submitted that it had been 
based on wrong assumptions from beginning to end. The whole of the 
life and vitality of the scheme was given by the experience of the New- 
castle Co., and everybody had jumped to the conclusion that what suited 
Newcastle must of necessity suit London. But such a conclusion was a 
fallacy. In Newcastle the mains of the company were crowded with fac- 
tories and shipbuilding yards. But London was nota great manufactur- 
ing centre; most of the manufactories had left, or were leaving London 
in consequence of the high rates and other difficulties, and all that was 
lefi was a number of small factories using a very small amount of elec- 
tricity. The only large scheme ever proposed to deal with London on 
anything like the lines of this one was that of the London Electric Supply 
Co., for which Mr. Ferranti--one of the promoters’ witnesses—was engi- 
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He maintained, however, that there 
was not the slightest ground for the argument that the present function 
of the London supply stations was for lighting only, and that this was the 
original intention of the electric lighting acts. The London boroughs had 
expended 54 millions of money upon their undertakings, and they viewed 
with alarm the possibility of being thrown into the position of having to 
take all their supply from one supplier, which would be an enormous 
risk in the public interest, unless an overwhelming case could be 
made out in its favour. The promoters had suggested that the 
electric supply business was not one in which local authorities should 
embark, but Parliament had settled this years ago, and the Electric 
Lighting Acts gave the absolute right to do this and also to buy out any 
electric supply company. Under the Electric Lighting Acts, also, if any 
competition was to be eanctioned, it was to be upon equal terms, and the 
general practice had been not to permit competition. 

The CHAIRMAN: You do not argue that they compete with you for 
electric lighting ? 

Mr, FREEMAN : Yes, sir, in two ways. They take power to supply any 
consumer for power, and that consumer may use 20 per cent. of his total 
supply for lighting, which would be sufficient to light the whole of any 
ordinary factory; and they again take power to supply the large power 
consumers, the acquisition of which by the local authorities would enable 
them to reduce the price for lighting. 

Continuing, Mr. FREEMAN said tbat it was obvious that the promoters 
did not expect to be able to supply for four or five years, by the fact that 
they took powers to pay interest out of capital during construction, and 
if the rate of progress of the borough councils during the past five years was 
maintained during the next five years, then they would be able to supply as 
cheaply as, if not more cheaply, than the new company when it was in a 
position to give a supply. He drew attention to the promoters' estimates 
of load-factor. On the Tyneside the railway load was of great assistance 
to the power scheme, but there was no such load here at present. In Man- 
chester, where there were lighting, tramways and power, the average load- 
factor was 19 per cent. The load-factor of the individual power con- 
sumer under the new scheme was put at 42 per cent., but in Poplar, which 
had been admitted to be an important part of the industrial area, the 
highest load-factor was 20 per cent., and in some cases it was as low as 
1 per cent. This upset the foundations of the whole of the promoters’ 
calculations. The opinion of his witnesses was, that the number of persons 
requiring power supply at about 20. per unit had been greatly exaggerated. 
Although his clients did not quarrel with the estimates of the promoters 
with regard to the cost of generation, it was felt that a serious error had 
been made in the matter of the cost of distribution. All he had to say 
on behalf of those local authorities now supplied by companies was that 
the right of purchase might be seriously prejudiced by the agreements 
being entered into with the supply companies, and if the bill ever reached 
the clause stage, which he hoped would not be the case, he drew the 
attention of the Committee to the matter. The proposed purchase clause 
did not do the slightest harm to the promoters and was of no benefit to 
the purchasing body to whom it was supposed to apply. It left it to the 
judgment of an auditor to settle the value of the plant of an electric 
power company, 

The CHAIRMAN : But would not the auditor be empowered to call in 
expert advice ? 

Mr. FREEMAN: Yes, if he cares to pay for it out of his own pocket. 
There is no authority for anybody to repay him. 

Mr. FREEMAN, continuing his address, referred to the Stepney agree- 
ment, and pointed out what appeared to him to be a serious effect of the 
wording of the agreement on the question of the price. As he read it the 
Stepney Council could not charge more than £4. 10s. per kilowatt for the 
energy for which they paid £3 per kilowatt to the Administrative Co., 
but the additional price of 0:33d. per unit charged by the Power Co. 
could be increased to any amount to the individual consumer. At any 
rate, he believed this was the view which the Stepney Council took of 
the agreement, but which, he believed, was not the intention of the pro- 
moters. The County of London Co.'s clause was a very different one, 
but the point only served to emphasise the contention of the opponents, 
that the proposals as to price were vague and illusory. 

Mr. LEWIS COWARD, K.C., then opened: the case for the London 
County Council against the bill. 

Mr. McKINNON WOOD, a member of the Parliamentary committee of 
the London County Council, said that on the broad question of general 
principle, the Council regarded the matter of electricity supply in London 
as analogous to the traffic problem, in connection with which a Royal 
Commission had been appointed on the suggestion of the Council. This 
bill aimed at monopoly, and if the usual process followed in the case of 
water and telephones was followed in this instance, it would result in the 
supply of electricity in London being in the hands of one company. 
Unless this process of amalgamation were carried out, it seemed to him 
that the company could not be a success ; whilst, on the other hand, if the 
company was a success, it would mean the creation of a monopoly. The 
main object of the bill, a cheap supply of electricity, was gained by the 
Government's Supply of Electricity Bill, which enabled combinations of 
borough councils to supply other local authorities, but on the broad prin- 
ciple the Council favoured the appointment of a Royal Commission. 


Tuesday, August 1. 


Mr. A. E. HAWARD, controller to the London County Council, was 
called, and discussed at some length the purchase clause. He stated that 
he regarded it as the most unworkable clause of this character that he 
had ever seen, and that the audit proposed by the promoters would in no 
way safeguard the purchasing authority in the manner suggested. He 
considered the clause was put forward not with a view to its ever being 
put into force, but in order to get the bill past its second reading stage in 
the House of Commons, 


neer, but it had failed absolutely. 


Mr. LEWIS COWARD, K.C., then summed up the case for the London 

County Council. For many years, he said, the County Council bad bad 
in mind the question of the supply of electricity in bulk in London and 
the obtaining of statutory powers to enable the various borough councils to 
supply each other, which at present was impossible under the Electric 
Lighting Acts. Many conferences were held which culminated in the 
Council introducing a bill in 1902 which, after reaching the Committee 
stage in the House of Lords, was rejected. A second bill was introduced. 
in the following year, but at the request of the Board of Trade, who 
stated that the Government was about to bring in a bill which would 
apply to the whole of the country, the County Council withdrew this 
measure. The Government's ‘Supply of Electricity Bill" was intro- 
duced in 1904, and again this year, and he ventured to suggest that if 
either the London County Council bill or the Government bill had been 
passed the present scheme would never have been heard of. The one 
aspect of this question which the County Council viewed with serious 
alarm was the possibility of these promoters getting the whole of the 
electric supply business of London into their hands. He contended that 
the so-called average price of jd. under the bill was a fallacy, because 
it was admitted by the promoters that a small consumer could never hope 
to get energy at that price. The real maximum of the bill was 14d., and 
only an exceptionally large consumer could hope for a supply below this 
price. Promoters, he said, were proverbially benevolent, but he had never 
come across such a philanthropic set of promoters as those at the back of 
this bill. If the promoters’ prices were not lower than those of the exist- 
ing undertakers then there was no need for this company, whereas if 
they were lower a monopoly would be created, to the detriment of the 
consumer in the long run. The purchase clause proposed was а monstrous 
one, and he thought the only way to describe it was ав “ the more you waste 
the more you get clause. He asked the Committee to reject the bill on 
the broad question of public policy. 
. Mr. MACINERNEY then addressed the Committee on behalf of the 
Hackney Borough Council, a body which he said had carried on their 
electric supply duties in an exceptional manner. After only a few yeara 
of working, a surplus of £13,000 had been made, and, by ad ipting the 
present rate of increase up to the period when the promoters hoped to 
get into working order, there was no reason why they should not supply 
as cheaply as they. He maintained that the real object of the purchase 
clause was to prevent purchase, not to facilitate it, and, referring to an 
offer made by the promoters for a supply in bulk on the terms of the 
Stepney offer, he argued that the present time was not an opportune 
moment for entering into hard and fast bargains of this sort. The prico 
of electricity was continually being reduced, and what might seem a low 
price now might conceivably be a high price in & few years' time. 

Mr, G. SPENCER HAWES, of the firm of Messrs. Robert Hammond 
& Co., consulting engineers to the Hackney Borough Council, was then 
called on behalf of that body. He said the Council had a generating 
station situated upon 8 acres of land which allowed for the installation of 
100,000 kw. ‘The total cost per unit sold in Hackney was the lowest in 
London. The Hackney Borough Council had received an offer from the 
promoters somewhat on the lines of the Stepney proposal—namely, to 
supply at £3 per kilowatt plus 0-35d. per unit. Upon the basis of 
this offer he had made a caloulation as to the cost to the Borough 
Council of taking their supply on these terms and compared it with 
the present cost of production, and the result was that it would 
cost the Hackney Borough Council £800 more for the bulk supply 
than it cost them at present. In the House of Lords he had put in an 
estimate as to what the Hackney Borough Council could do by 1910 upon 
the example set by Mr. Merz. He estimated that, by that year, 11,130,000 
units would be sold, and that the prices charged would be as follows: 
Lighting 1jd. per unit, public lighting ld. per unit, and power 0:7104., 
based upon a load-factor of 20 per cent. He considered Mr. Merz hai 
made a mistake in comparing London with the Tyneside, for the con- 
ditions in London were so very different. One very important factor in the 
reduction of the price for electrical energy was the tramway load. In 
L^ndon, however, this could never be secured by any company or borough 
council, as the London County Council had acquired all the tramways 
and bad erected a large generating station to supply them. Similerly, 
many of the large railway companies had erected their own works, so that 
the possibility of the promoters giving a supply to these was very remote. 
The present buildings at Hackney wore capable of holding 6,330 kw. 

In crogs-examination by Mr. FITZGERALD, Witness. expressed the 
fear thatthe company would come into Hackney and quote unremunerative 
prices in order to secure custom. 

Mr. FITZGERALD: But as you say that you will be able to supply as 
cheaply as we, does it not follow that the Board of Trade would not 
allow us to come in and compete?—I do not think it follows. I think 
the usual process would be to go round and quote prices to the customer 
first, and then ask the Board of Trade’s consent. 


Wednesday, August 2nd, 


Mr. FITZGERALD, on behalf of the promotere, said he had most 
unwillingly to make an application to the Committee. He had been 
informed by the Parliamentary Agents that unless the bill was concluded 
the next day there was considerable risk of its being lost by the effluxion 
of time, and therefore he wished to ask if the Committee eculd sit late to 
complete the bill. It would be most unfortunate if the bill were lost 
simply because of the want of time. 

The CHAIRMAN concurred in this request, and intimated that the 
Committee felt the responsibility of the very great interests at stake. 
They did not think, however, that there had| been any undue prolongation 
of the proceedings. 

Mr. FITZGERALD then announced that a clause had been arranged 
with the City of London Electric Lighting Co. which was substantially 
that agreed with the other companies. 
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The opposition of the West Ham Corporation was then taken. 

Mr. W. J. W. BULLOCK, electrical engineer to the Corporation, 
referring to the West Ham electricity undertaking, said that the Corpora- 
tion owned the lighting and the tramways. The normal rating of the plant 
at present installed was 5,700kw. and further extensions were in hand. 
The present price of coal was 7s. 104d. per ton, which was very 
similar to that estimated by Mr. Merz. There was plenty of room 
on the existing site for extensions of buildings, plenty of water for 
condensation purposes and plenty of facilities for cheap coal, the three 
factors relied upon by Mr. Merz. The West Ham undertaking bad all 
the essentials of a good load-factor. They were going to extend their 
plant to 18,000 kw. capacity, the total cost of which would be £270,426, 
made up as follows: Land, buildings and foundations, overhead coal 
bunkers, &., £70,000 ; chimneys, flues, boilers, piping, condensing plant 
and auxiliaries, £75,976 ; generating plant, £110,348 ; switch gear and 
sundries, £6,183 ; extras and supervision, £7,919. Everything had been 
done in the borough to promote the use of electric power, and it was 
anticipated that this year 500,000 units would be sold for power alone. 
Over 100 miles of mains had been laid at a cost of £70,000. He had com- 
piled a revenue table for the year 1907.8, when the new station would be 
in working order, the details of which were as follows :— 

Expenditure :—10,000,000 units at 0:146d. Distribution, generating 
expenses, rates, taxes, &c., £23,558. Sinking fund charges on £322,300 
at 3:3 per cent. £10,635. Total expenditure £34,193.  . 

Revenue :—-5,725,000 units for lighting and traction at 1:64. per unit 
£40,017. 2,775,000 units for power at 0°7d. per unit £8,094. Total 
£48,111. 

This left a balance of £13,918, sufficient to pay 43 per cent. on 
the capital. As it was anticipated that the sale for 1905-6 would be 
7,000,000 units, it was reasonable to assume that the units sold for the 
year 1907.8 would be 8,500,000. As further illustrating the progress of 
the present undertaking, he pointed out that in the year 1902 the units sold 
for power were 141,537, and for the year 1905-6 the output would be 
1,300,000 units. For traction the supply in the first year, namely, 1904, 
was 23,740 units, and for 1905-6 it would be 3,000,000; the average load- 
factor now was 26:6 per cent., against 11:31 per cent. in 1900. The works 
costs were now 0:664. per unit. and the total cost per unit sold 0:81d. 

Mr. MORTEN then addressed the Committee on behalf of the Borough 
of West Ham. 

Mr. A. GAY, chief electrical engineer of the Islington Borough Council, 
was then called. He said that the cost of the generating station at 
Islington was over £200,000, whilst a further £200,000 had been spent 
upon the distributing network. The present capacity of the works was 
was 8,000kw., and the maximum demand; was 2,300kw. They were 
putting in a 1,500 kw. turbo-generator, which would cost £15,000, in- 
cluding all tbe condensing plant. The progress of tbe undertaking was 
shown by the following figures : In 1896 the units sold for lighting were 
297,834 ; in 1905 the quantity was 2,690,000. The units sold for power 
in 1902 were 241,154, and in 1905 406,369, The generating costs in 1896 
were 3:324. per unit; in 1905 they were 1:564. per unit. Public lighting was 
charged 34d. per unit, which was higher than for power purposes, but it was 
justified by the fact that public lighting covered the.whole of the peak- 
load and necessitated special machinery and mains. The price charged 
for power originally was 2d. per unit, but it was last year 1:634. per unit, 
and it had been recently reduced to 1d. flat rate. He had gone into the 
comparison of the cost of taking supply in bulk from the promoters and 
generating themselves. According to his reckoning, by taking the energy 
from the company at the price of 1:08d. per unit, when the costs of dis- 
tribution, capital charges, &c., were added, this would increase the price 
to the Borough Council to 3:52d. The cost of generation for power pur- 
poses during the day was under 0:5d. 

Cross-examined by Mr. LLOYD: He admitted that on the 1908.4 
accounts the terms offered by the promoters would save £3,000 per year 
to the borough, but next year the costs at Islington would be lower and 
the borough would benefit to the extent of £6,000 by not taking current 
from the company. The cost per unit would come down to 3d. for all 
charges, as against 8:52d. per unit if the energy were bought from the com- 
pany. He denied that the price for public lighting had increased yearly. 
As a fact, it had been decreasing gradually up to last year when it was 
temporarily increased. With regard to the report of the Board of Trade 
auditor, to the effect that where arc lamps had replaced incandescent 
gas, the cost had increased in the ratio of 10 to 1, he agreed that it might 
be so, but the light had increased in the ratio of 60 to 1. The reduction 
of the power charge to 1d. flat rate would involve a loss of £1,000 to 
the existing revenue, but with the probability of getting another £5,000 
revenue. 

Mr. SANDERS then addressed the Committee on behalf of the Isling- 
ton Borough Council, claiming that the Council could meet every demand 
in its district. Money bad been spent on the faith of a Parliamentary 
bargain, and the future had been looked to in designing their works. 

Mr. A. H. SHAW, electrical engineer to the Ilford Urban District 
Council, spoke as to the gradual improvement of that undertaking since 
the commencement in 1901. Last year the output was 2,000,000 units. 
The maximum load was 1,200kw., and the works costs last year were 1d. 
per unit sold. The revenue for power was £026 last year, and the average 
price obtained per unit was 12d. 

In cross-examination Witness stated that his total costs were 2:29, 
(including capital charges) per unit. 

Mr. VESEY KNON, in addressing the Committee on behalf of the 
Ilford Council, argued against competition as being detrimental to small 
authorities like his. 

Mr. MEYER, addressing the Committee on behalf of the Battersea 
Borough Council, pointed out that, whereas in the first year of its exist- 
ence that undertaking made a loss of over £3,000, last year a profit of 
£900 was realised, and the prices were steadily declining. The estimates 


of the promoters were not based on facts, and the introduction of & com. 
petition with the Borough Council would be most unfair. 

Mr. HAYWARD, the borough surveyor at Battersea, gave evidence as 
to the crowded nature of the sub-soil from the point of view of laying 
further mains. 

Mr. W. A. KEMM, electrical engineer to the Battersea Council, spoke 
as to the improvement in the undertaking during the past few years, and 
said that a profit of nearly £1,000 was made last year. Ву 1910 he esti- 
mated that the price of power in Battersea would be under 14d. per unit. 


Thursday, August 8. 


_ At the commencement of the proceedings, Mr. FITZGERALD handed 
in the clauses agreed with the Lambeth Borough Council, the South 
London Electric Supply Co. and the City of London Eleotric Lighting Co. 
5 had also been made with Gravesend, but the clause was not 
settle 

Mr. BLENNERHASSETT, K.C., then addressed the Committee on 
behalf of the City of Westminster. He said that this area was supplied 
by seven companies, all of which were purchasable by the City of West- 
minster in 1931. The City Council could also purchase the generating 
station of the Central Electric Supply Со. at Marylebone. Thus they would 
have, in 1931, a large and important undertaking capable of supplying 
all the needs of the borough, and they were, consequently, most anxious 
that nothing should be done by this bill which would hamper or hinder 
the City Council in 1931. Under two clauses in the bill the Power Co. 
could enter into any agreements with existing undertakers, and also 
take a transfer of undertakings; thus it would be possible for the Power 
Co. to control a large number, if not all, of the companies in his district, 
and the reault would be that the whole policy of Parliament in the past 
with regard to electric supply would be set at nought. 

Mr. EDWARDS: Do you suggest that your right of purchase would be 
abolished ?—No, Sir, but the effect of the introduction of this power com- 
pany would be to render our purchase valueless, because,owing to the severe 
competition with those companies which the Power Co. did not buy, there 
would be nothing worth purchasing. A state of chaos and confusion 
would be created. | 

The CHAIRMAN : But there is nothing to prevent you putting down 
the necessary works yourselves ? - But that would be to deprive us of all 
the benefits of the Electric Lighting Acts. | 

Continuing, Mr. BLENNERHASSETT said that the effect of the bill 
was to put the electrical undertakers in London in the position of mere 
distributors, but the Westminster City Council was not willing to be made 
a mere distributor of energy f r electric lighting. Astothe supply to rail- 
ways, the promoters of the bill had made a point that the present com- 
panies in Westminster had not the authority to supply railways. This only 
applied to the present and not to the future, and there was no reason why the 
undertakings in Westminster, when they came into the hands of the Local 
Authority, would not beable to dothis. Ithadbeenadmitted by Mr. Ferranti 
that, when all the undertakings came into the hands of the City Council 
tbat the necessary energy for the supply to railways would be available. 
He asked that the company should not be allowed in Westminster at all 
without the consent of the City Council, or, if the bill were passed, then 
the company should only be allowed to supply authorised distributors. 
Another matter of great importance was the breaking up of streets, and 
the fact that the ring main would pass through Westminster was viewed 
with concern, It was true that there was to be an appeal to the Board 
of Trade as to the routes, but their experience in Westminster was 
that the Board of Trade paid more attention to engineering ques- 
tions and public safety, than to the interference with traffic and 
ihe strects. He preferred an arbitrator or the Local Government 
Board. He admitted that this was contrary to the precedent established 
in all the other power bills, but he was instructed to ask for this protec- 
tion because of the experience that the Board of Trade did not pay 
sufficient attention to the interference with the street traflic. 

Mr. W. EMDEN, an Alderman of the Westminster City Council, con. 
firmed counsel's opening statement, 

In cross-examination he said that the power to purchase the generating 
station of the Central Electric Supply Co. was embodied in the company's 
bill now before Parliament. 

Mr. J. HUNT, town clerk to the Westminster City Council, gave similar 
evidence. 

Mr. J. W. BRADLEY, engineer to the City of Westminster, also spoke 
as to the interference with the streets of Westminster by various statutory 
companies. There was very great difficulty in finding sufficient room 
under the surface for the present companies, and there certainly would not 
be room for another company. 

Mr. C. C. HUTCHINSON, for the East Ham Corporation, handed in a 
table showing the progress of the electrical undertaking, in order to 
obviate the necessity for calling evidence. The district was one in which 
а large demand for power could not be anticipated, for the total revenue 
from power supply was £177. There were only two large works in the 
district—viz., the Gas, Light & Coke Co. and the Albert Dock, and theevi- 
dence in favour of the bill from the Albert Dock showed that 90 per cent. of 
their demand was for lighting, which the promoters said they would supply. 
Obviously, therefore, the promoters hoped to compete for lighting, and the 
clause stipulating that only 20 per cent, of the power used should be used for 
lighting purposes would not be operative. On the question of monopoly 
he thougbt the Committee had had an instructive lesson every morning. 
for Mr. Fitzgerald, like & great Indian chief, surrounded by his young 
braves, morning after morning exhibited the scalps which he had captured 
over-night ; all the companies had now been agreed with. If that was 
not tending towards monopoly he did not know what was. With regard 
to the estimates, he could not help thinking that a very unfair com- 
parison had been made between the intended works of the company and 
the existing works of the authorities. The high capital expenditure shown 
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by the present works was not upon the existing plant, but upon years and 
years of experience, and surely some consideration should be given to those 
who had stood the heat and burden of the day in arriving at the present 
experience. With regard to the purchase clause, it would never have any 
effect —or rather it bad had its effect—viz., that of securing the second 
reading. The clause was a sham. Dealing with the promoters’ esti- 
mates, he said tbat every dd. per unit generated by which they were 
exceeded would decrease the anticipated dividend of 54 per cent. in Mr. 
Merz's tables by 1 per cent. The margin was thus a very narrow one, 
and on the evidence of the opposition be contended that no case had 
been made out that these very large demands were available. 

` Mr. FITZGERALD, for the promoters, here banded in clauses agreed 
with Gravesend and the Richmond Electric Light & Power Co. 

Mr. COURTHOPE MUNROE then put the case for the Shoreditch 
Borough Council before the Committee. 

Dr. MANSFIELD ROBINSON, town clerk of Shoreditch, gave par- 
ticulars of that undertaking, which is a combined refuee destructor and 
electricity works. Last year it was estimated that the steam from the 

destructor generated 800,000 units. It was absolutely untrue to say that 
Shoreditch did not cater for power. The works did not call for power 
supply and the results showed that a great deal of “push” had been 
used in Shoreditch. Their undertaking had not yet cost the rates one 
penny. The Council did not object to competition on fair terms. The 
company would not compete on equal terms. For instance, they took 
8 to pay interest out of capital for four years, whereas the Council 

ad had to pay the interest on their capital during construction, and in 
this way had had to expend over £8,000 before a single penny was 
earned. The loss of the power-load would increase the charge for light. 
Hitherto the price for lighting had been decreased with the gradual 
acquisition of the power-load. 

Cross-examined by Mr. LLOYD: Witness admitted that this year he 
had submitted a resolution to a conference of London boroughs suggest- 
ing the erection of a large municipal bulk station upon the River Thames. 
The company had made the Council an offer of energy at 0:95d. per unit, 
but а calculation had been made that this would involve the Council in a 
loss of £5,000 a year. ; 

Mr. 0. NEWTON RUSSELL, chief electrical engineer to the Shoreditch 
Borough Council, said the Council had two stations with a capacity of 
3,645kw. with a 20 per cent. overload. There was room in the buildings 
for double that capacity and sufficient land for a further 8,000kw. The 
output sold last year was 3,536,497 units, of which one-third was for 
power purposes. The Council at present supplied 53 per cent. of the 
total power ia the district. Messrs. Waterlow had 500 k. . installed 
at their works, which was supplied by themselves, whilst another firm 
had 300 н.р. of steam plant, and neither of them would change over to 
the Corporation because they did not wish to scrap their plant. The 
remainder of the works which did not take power were all very 
small loads, only а few horse-power. Out of a total of 291 factories, 
208 took power from the Council, practically 71 per cent. He handed 
in a table showing the load-factors of the various factories in Shoreditch, 
all of which were nothing like the 42 per cent. estimated by the pro- 
moters. Of the 13 people in Shoreditch who signed the petition in favour 
of the bill, not one of them had a load-factor by which they could get a 
supply from the promoters at 3d. The highest load-factor of the whole 
of the factories supplied was 22 per cent., and the average 15 per cent. 
He had considered the bulk-supply offer by the company, but was con- 
vinced that the council could supply cheaper themselves during the year. 
With regard to Mr. Merz's estimate of capital expenditure, viz., £84 
per kw., he had estimated that using the existing land and buildings, 
which bad been paid for, at a cost of 6 28 per kw., the present costs of 
generation were 1 43d. per unit. 


Mr. C. H. WORDINGHAM agreed with the evidence of Mr. Russell. 

Mr. VESEY KNOX, for the Southwark Borough Council and the 
Dartford Urban District Council, spoke as to the inadvisability of estab- 
lishing а monopoly under company management. At present, so far as 
Dartford is concerned, the Kent Power Co. was prevented from com- 
peting in Dartford without the consent of the local authority, but by an 
agreement with the Administrative Co., the latter would share any 
profits with the Kent Co. of any business done in Dartford should the 
Board of Trade sanction competition. With regard to Southwark, the 
circumstances were somewhat peculiar, inasmuch as there was consider- 
able competition between two companies in one part and between a 
company and the local authority in another. Therefore it would be 
extremely unfair to sanction further competition. With regard to the 
agreement with the London Electric Supply Corpn., one sub-eection 
related to the laying of mains and the effect of the whole agree- 
ment was not only that the Power Co. would supply the London 
Electric Supply Corpn. in bulk for competition with the Council 
for light, but they would also be able to lay mains as the agents 
of the London Electric Supply Co. without any consent from the Board 
of Trade or the local authority. The whole object of the agreement was 
to get over any opposition from the local authority witbout referring to 
anyone else, and so introduce their electric power in competition. 
He failed to see how the Council could be saved from inevitable 
extinction otherwise than by the rejection of the bill. Under the 
Provisional Order the Council was practically bound to act as a 
stand-by for every one of the Power Co.’s consumers. Counrel 
argued at come length that the small consumer conld never get 
energy at less than 144. ; if the standard price for small consumers was 
to be jd. the large consumer would get bis energy at {4., and the 
company would be able to pay a dividend of 20 per cent. With the pre- 
sent falling price of electricity 14d. per unit was not particularly rosy for 
the small consumer, and the only benefit of the bill would be to the few 
large consumers. He did not dispute this, but having this circumstance 


in mind he submitted that the promoters had not substantiated their case 
in any way. 

Mr. COURTHOPE MUNROE, on behalf of the Bermondsey Borough 
Council, the Leyton Urban District Council and the Lewisham Borough 
Council, confiued himself very largely to demonstrating that the 
provision in a bill that a power consumer could only use 20 per cent of 
his total energy for light was a perfectly useless one. He instanced the 
case of a man with a 1-H. . motor in а workshop at the rear of an ordin- 
ary private house, who could take sufficient energy under this provision 
to light 20 8-c.p. lamps for 24 hours per day all the year round. If this 
was not competition for lighting, he did not know what was. Counsel 
also discussed the question of purchase on the part of the Lewisham 
Borough Council of the company supplying in that area—viz., the South 
Metropolitan Electric Light & Power Co., and asked that the present 
powers of purchase should not be interfered with. 

Mr. RAM, K.C., for the Metropolitan Electric Supply Co., said that 
Lord Camperdown had laid down the principle that power companies 
with contiguous areas should not encroach upon each other's area, and 
had so provided when the bills left the House of Lords. But this pro- 
vision had been violated by the agreements entered into with many 
of the existing companies. The Chariog Cross Co, supplied in the 
game area as the Metropolitan Co., and the Administrative Power Co. 
had agreed to supply that company in bulk, and eo would deprive 
the Metropolitan Co. of the security given by the House of Lords Com- 
mittee. Another similar clause which affected his company was that with 
the County of London Co. These clauses had so wholly altered the bill 
that it was not the bill passed by Lord Camperdown's Committee and was 
not the bill which originally came before this Commitee. These clauses 
had been put in at the fag end of the session in such a quantity that 
the opponents had not time to properly consider the effect of them. He 
doubted even whether the Committee would be able to properly grasp them 
in the short time available. He contended that in its present form the 
bill should not be allowed to proceed this session, as it was smothered 
by innumerable absolutely new conditions. 

The Committee adjourned until to-day. 


NORTH-EAST LONDON RAILWAY. 


A Committee of the House of Lords, presided over by Lord Ludlow, 
commenced the consideration of this bill on Wednesday. It has already 
passed the House of Commons. (The Electrician, July 7 aud 14.) 

Mr. BALFOUR BROWNE, K.C., who appeared for the bill, with Mr. 
Page, K. C., and Mr. Lynden Масаввеу, said that it was a proposal to in- 
corporate a бошпу and to authorise the construction of a very impor- 
tant line of railway from the centre of the City out to the North-east 
regions of London. The line started from the Monument and ran through 
Bishopsgate-street to Shoreditch, and then out to Leyton, Walthamstow, 
Chingford and Waltham Abbey. The total length of the line was 14} 
miles, of which the first 4 miles would be in tube and the remainder on 
the surface, worked as an electric railway. Multiple-unit trains would be 
used. The estimates for the works and land were £2,692,405, exclusive 
of rolling stock, generating stations, lifts, legal expenses, &c. The total 
cost of the line worked out to an average of £275,862 per mile, an exceed- 
ingly low cost compared with the other electric railwaysin London. The 
Central London cost over £700,000 per mile. The reason for this was 
the fact that a large portion of the line would be on the surface. The 
total capital was £4,000,000, of which £1,000,000 was borrowing powers. 
Several lines over a similar route had been previously promoted, but had been 
rejected obviously on financial grounds ; but a good deal of misconception 
seemed to have arisen in connection with the action of both Messrs. 
Morgan and Yerkes with regard to the tube railways which those gentle- 
men had promoted a few years ago. It was assumed that because these 
gentlemen said they would guarantee the capital they would actually put 
the money down upon the table of the Committee room. But this was 
not the case, and all that these so-called guarantees meant was that 
Messrs. Morgan and Yerkes would, with the assistance of their friends, 
find the necessary capital. Therefore, although the capital was . 
„guaranteed,“ this did not actually bind anyone, although the general 
opinion seemed to be that it did. But no financier would actually per- 
eonally guarantee any capital until the bill was passed. He was glad to 
say that all the difficulties in connection with the finance of this scheme 
had been overcome. He would be able to call some of the best-known | 
persons in the City, and a further fact in this connection was that a 
responsible firm of contractors had agreed to carry out the work for the 
estimates made by the engineers to the promoters, and, further, to take 
£800,000 of their contract in shares at par. The bill had the support of 


‘every local authority ; the London County Council and the City Corpora- 


tion, who opposed in the other House, werequite satisfied with the bill, and 
the only real opponent was the Great Eastern Railway Co. But the 
Great Eastern Railway Co. could not carry the traffic itself, and the 
necessity for farther facilities was still increasing. This bill had antici- 
pated the report of the Royal Commission on London Traffic, which stated 
that better railway communication was needed for the north-east of 
London. Atone time the Great Eastern Railway Co. had actually taken 
part in the promotion of one of these schemes, and had admitted before 
the Joint Committee of 1901 that a further line was necessary, and now 
they came opposing this bill on the ground that it was unnecessary. The 
decision of the other House on this bill was not unimportant because it 
put several important conditionsupon the promoters. For instance, they 
were compelled to carry workmen from Walthamstow for 2d., which it 
was at first believed would have to be done at a loss, but since then an 


estimate had been made which showed that this traffic would be carried 


without a loss and without a profit. It was also put upon the promoters 
by the Committee of the House of Commons that one-half of the share 
capital should be subscribed within 12 months, and that only one-half of 
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the shares taken by the contractors should count towards this. Substan- 
tial commencement witb the works must also be made within two years. 
All these conditions had been complied with and there was every safe- 
guard that the line would not be a block to other schemes. 

Mr. COURTENAY WARNER, M.P., and a property owner in Waltham. 
stow, gave evidence in support of the bill. 

Yesterday, Thursday, further local evidence was called in favour of the 
bill. Amongst the witnesses were the members of Parliament from the 
various districts traversed by the railway. 


BELFAST TRAMWAYS AND HALFPENNY FARES. 


In the House of Commons on Monday, Mr. JOSEPH DEVLIN asked 
the Chief Secretary for Ireland whether his attention had been called to 
the dissatisfaction which exists amongst the ratepayers of Belfast, and 
amongst the working classes particularly, at the refusal of the Corpora- 
tion to introduce halfpenny fares in connection with the new municipal 
iramway service, and whether in view of the pledges given on the subject 
to the House of Commons during the passage of the bill, he proposed to 
make representations on the subject to the Corporation. 

Mr. WALTER LONG, in a printed reply, stated that he had no in- 
formation on the subject, the Local Government Board had no functions 
in the matter, and he did not propose to make any representations to the 
Corporation. : 


RAILWAY CARRIAGE DOORS. 


In the House of Commons on Wednesday, Mr. BONAR LAW made 
the following statement in reply to a question by Mr. Ellis: The Board 
cf Trade are aware that the use of corridor carriages with few or no side 
doors is increasing on railways, but no accident is known to have occurred 
or to have been aggravated through the absence of side doors. It may 
be pointed out that in the case of most tube railways no use could be 
made of side doors if provided, in the event of an accident occurring in 
the tube. The Board of Trade do not as at present advised consider any 
action to be necessary, but the whole question will be carefully watched. 


WIRELESS TELEGRAPHY IN THE NAVY. 


In the House of Commons on Wednesday, 

Sir SEYMOUR KING asked the Secretary of State for War whether, 
when the contract between the Marconi Wireless Tclegraph Co. and the 
Admiralty was negotiated, the Admiralty were prohibited from extending 
the benefits of their contract to the Army; whether similar privileges 
and rights were secured at the same time for the Army; and, if so, to 
what extent had they been availed of. 

Mr. ARNOLD-FOSTER, in a printed reply, said he was informed that 
the Admiralty were pledged not to extend the benefits of their contract 
with the Marconi Co. to other departments. As regards the rest of the 
question, no rights or privileges had been secured for the Army from the 
Marconi Co. 


OTHER ELECTRICAL BILLS. 


The North-J;ast London Railway Bill was read a second time in the 
House of Lords on Thursday last week. 

The Metropolitan Electric Supply (Various Powers) Bill was read a 
second time in the House of Commons on Thursday last week. The 
Metropolitan Electric Supply (Acton) and the South. Lancashire Tramways 
Bills were read a third time on the same day. 

Amendments by the House of Lords in respect to the following bills 
were agreed to in the House of Commons on Thursday last week: Great 
Northern, Piccadilly & Brompton Railway, Shropshire, Worcestershire d 
Staffordshire Electric Power, Baker Street & Waterloo Railway, Charing 
Cross, Euston d' Hampstead Railway, Edgware d' Hampstead. Railway, 
Metropolitan Electric Tramways, Dublin United Tramways. 

The Wemyss Tramways Order, Electric Lighting Provisional Order Con- 
Jirmation Bill (No. 5), the County of London Electric Supply Bill, the 
North Metropolitan Electric Power Bill and the Shepton Mallet Gas 
(Electric Lighting) Pill were read a third time and passed in the House 
of Commons on Monday. 

Tramways Order Confirmation Bills (Nos. 1 and 2) and Electric Light- 
ing Provisional Order Confirmation Bul (No. 9) were read а second time 
in tbe House of Commons on Monday. 

The Glasgow Corporation Tramways (Consolidation) Order Confirmation 
Bill, and the Paisley District Tramways Order Conſirmation Bill were 
read a third time in the House of Commons on Wednesday. 

The North Kastern Railway Bill was read a third time in the House 
of Lords on Tuesday. 


LEGAL INTELLIGENCE. 


Regulations as to Electricity in Mines. 


At Wakefield on Friday Mr. W. Stewart was summoned for having (as 
manager of the Crigglestone Colliery Co.) failed to see that a coal-cutting 
machine was so worked and maintained as to reduce the danger from 
accidental electric shock or fire to a minimum, and, further, with failing 
to have the underground electric cables suspended by leather or other 
flexible material. 

Mr. (ICHARD. who prosecuted for the Home Оћісе, said that on the 
night of June 2 an explosion of yas occurred in the Crigglestone Colliery, 
due to one of the coal-cutting machines, the switch-box of which was 
subsequently found to be defective through the absence of the indiarubber 
ring, through which the electric cables ought to pass. 
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For the defence it was urged that a manager could not be held respon- 
sible for every trifling dereliction of duty on the part of those engaged in 
the mine. | 

The charge of non-suspension of the cables upon flexible material was 
dismissed, but on the other summons the Bench held defendant respon- 
sible, and imposed a penalty of £5 and costs. 


Attorney-General (ex rel. Sutton & Co.) v. Manchester 
Corporation. 


On Saturday Mr. Justice Swinfen Eady heard a summons for adminis- 
tering interrogatories to defendants and for discovery of documents. The 
action is brought by Messrs. Suttons for an injunction against the Corpora- 
tion, as theyallege the latter are carrying on a competitivecarrier's business 
without statutory powers. The Corporation contend that it is necessary 
that they should have proper means of receiving, collecting and sorting 
parcels, and that what they have done is auxiliary to the business they 
are empowered by statute to carry on. They admit that they collect 
parcels for cash on delivery, receiving 24 per cent. commission, and say 
that what they have done does not involve any charge on the rates. 

After discussion, his LORDSHIP allowed certain interrogatories, and 
discovery of documents was granted. 


White v. Bradford Corporation. 

At the West Riding Assizes, at Leeds, on Wednesday, this case came 
before Mr. Justice Grantham and a special jury and was an action by Dr. 
Henry White, Bradford, for the recovery of over £17,000 damages for 
personal injuries sustained in a tramcar accident in Bradford on Easter 
Monday. 

It appeared that plaintiff was driving in his phaeton in St. Jude’s- 
place into Manningbam.lane when, on turning the corner, he saw a tram- 
car coming along some 60 yds. away. He felt there was time to cross 
over, and was driving the phaeton across the tram lines to get to his 
proper side, when the tramcar, which was alleged to be travelling at an 
excessive speed, dashed into his vehicle, pitching both plaintiff and his 
coachman out. The car did not pull up until some 20 yds. further on. 
The doctor was seriously injured ; he had endeavoured to follow his prac- 
tice since, but had been told by his medical advisers that he was yet 
quite unfit to do his work. He was in bed some weeks, and had been 
laid aside since. 

After hearing the evidence the jury awarded plaintiff £1,500, and judg- 
ment was entered for this amount with costs, 


Brown v. the Carl Opperman Electric Carriage Co. (Ltd.). 


. Mr. Justice Warrington on Monday gave the usual debenture-holder's 
judgment in this action, and appointed a receiver and manager. 


Alleged Extensive Frauds. 

At the Guildhall yesterday (Thursday), Richard T. Rosenberg. described 
asa motor-car driver, was charged with being concerned, with another 
man under remand and several others not in custody, with conspiring to 
defraud various firms of electrical engineers in the City and provinces ot 
large sums of money, amounting in the aggregate to about £20,000. 

Mr. R. TWEEDIE SMITH, who prosecuted, said that as the prisoner 
was only arrested last night, he would only offer ‘such evidence as would 
justify а remand. There would be a further charge against prisoner of 
perjury in an affidavit he swore as to the delivery of the goods, which, as 
a matter of fact, had never been delivered at all. 

The police evidence was to the effect that when prisoner was arrested 
he at first denied all knowledge of the matter, but ultimately said a man 
named Leslie had given him £50. He did not know there was anything 
fraudulent in what he did. He understood his work was to collect debts 
for Leslie who agreed to give him 24 per cent. commission. What he did 
was under Leslie's instructions. When formally charged, he volun- 
tarily wrote a statement in which he stated that he had worked for Leslie 
for about six years at the Grand Theatre, Fulham. He did motor-car 
work. About six or seven weeks ago Leslie told him he wanted him to 
call on City houses to collect money. He got him (Rosenberg) to do that 
as he did not want anyone to know he was carrying on any business other 
than at the Fulham Theatre. 

À remand was granted, defendant being admitted to bail in two sureties 
of £1,000 each. 


Fatalities in Switzerland.— In 1903 13 persons were killed 
in Switzerland through electric current. In 1904 the number 
of accidents due to electric shock was—according to the statis- 
tics of the Swiss Elektrotechnischen Verein—36. Of this 
number 22 were fatal, while in 14 cases the victims were 
restored to life by timely treatment. Twenty-one of the 36 
accidents occurred to persons engaged in the electrical industry, 
while in 15 cases the victims were outsiders. Of the latter, 
six deaths were caused by the sufferers’ own fault, including 
one suicide ;.five cases were due to negligence or carelessness, 
and the remaining four were due to unfortunate coincidences 
or faulty safety devices. All but two of the accidents which 
befell the personnel of the electric undertakings are put down 
to the victims’ own fault. One was traced to faulty protective 
devices, while another case has not been cleared up. Une-sixth 
of all the accidents were occasioned by low-tension currents. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


— 


APPOINTMENTS VACANT AND FILLED. 


The Brush Electrical Engineering Co. point out, in regard to the 
position of manager for their warehouse department advertised by 
them, that they require a commercial electrical engineer of good 
standing and experience, able to take a responsible position in dealing 
with the general lines of electrical accessories now handled by the 


company. Applications to secretary, Victoria Works, Belvedere- 
road, London, S.E. 


A charge engineer is wanted for the Stepney Borough Council 
electricity department. Applications to engineer and manager (Mr. 


Wm. C. P. Tapper), electricity works, 27, Osborn-street, E., by 
Tuesday, Aug. 8. See advertisement. | 


À premium pupil is required at & company's central station in 
the south-western area of London. See advertisement, 

An assistant lecturer and demonstrator in engineering is required 
at the Merchant Vonturers' Technical College, Bristol. Commenc- 
ing salary £170.  Particulars from registrar. Applications by 
Sept. 18. See also advertisement. 


A lecturer in electrical engineering is required at Heriot Watt 
College, Edinburgh. Salary £150 per annum. Applications to the 
principal by Sept. 8. See advertisement. 


À teacher of mechanical engineering is required at the Crawford 
Municipal Technical Institute, Cork (salary £200 per annum) ; also 
an assistant for evening classes (salary £100 per annum). Further 
particulars from the principal (Mr. E. A. O'Keefe, B.E., M. I. E. E.), 


with whom applications must be lodged by Aug 81. See advertise- 
ments. 


The governing body of the Northampton Institute, St. John- 
street-road, Clerkenwell, London, E.C., invite applications for the 
appointment of chief instructor in mathematics, day and evening, 
part time only. Salary £150 per session. Particulars and forms of 
application (which should be returned by Aug. 30) from the prin- 
cipal, Dr. R. Mullineux Walmsley. See advertisement. 


The governors of the Glasgow and West of Scotland Technical 
College require a professor of engineering in succession to Prof. 
Watkinson. Salary £500. Applications to secretary by 21st inst. 

Applications are invited for the positions of assistant lecturer in 
engineering (salary £200) and of assistant lecturer and demonstrator 
in engineering (salary £100) at the University of Liverpool. Appli- 
cations to registrar (Mr. P. Hebblethwaite) not later than Aug. 14. 

Croydon Education committee require a principal for their poly- 
technics. Salary £350. Applications to clerk by Sept. 11. 


A telegraph officer is required for Southern Nigeria. Salary £400 
а year, with free quarters. Applications to Crown Agents for the 
Colonies, Whitehall-gardens, London, S.W., by Aug. 7. 


Mr. W. A. Jackson, of Manchester, has been appointed engineer 
and manager of West Bromwich Corporation electricity works. 

Mr. H. A Harding, of the Leatherhead Electricity Supply Co., has 
been appointed assistant electrical engineer to Acton District Council. 

Mr. H. E. Osborne has been appointed shift engineer at Dover, 
in place of Mr. C. H. Smith resigned. 

Mr. James Wright, electrical engineer to the Washington (Co. 
Durham) Collieries Co. has been appointed electrical engineer to the 
Elcote Silver Mines Co., Mexico. 

Halifax Town Council have appointed Mr. A. J. T. Kersey, of 
Cork, hend of the civil engineering department at the technical 
school at £200 per annum; Mr. W. H. F. Murdock, of Edinburgh, 
head of the electrical engineering department, at £200 per annum ; 


and Mr. E. W. Smith, of Hull, head of the ehemistry department, 
at £180 per annum. 


Mr. T. Dobson, B.A., B.Sc.. has been appointed teacher of 


physies at tho municipal technical school and pupil teachers' central 
classes, Bury, Lancs. 


EDUCATIONAL NOTIOES. 


Heriot Watt College, Edinburgh.— The winter session opens 
Oct. 8. In the day technical college there is a three years’ course 
in electrical and mechanical engineering and a four years’ course in 
technical chemistry. Arrangements have been made with leading 
engineering firms in Edinburgh and elsewhere whereby students 
may combine their apprenticeship with their studies at the college. 
Copies of calendar may be obtained from the Principal. 


University of Birmingham.—The 1905-6 session commences 
on Oct. 2. The full courses in the department of engineering ex- 
tend over four years, and students who enter after matriculation 
and who pass successfully the examinations at the end of each year 
will be entitled to the degree of B.Sc. in the branch of engineering 
to which they devote themselves, The technical engineering classes 


include lectures on the strength of materials, theory of steam, gas 
and other heat engines, hydraulics, machine design, strength of 
structures and distribution of power. In drawing the instruction 
comprises the design of tools, prime motors, dynamos and other 
forms of machinery. In the engineering laboratory the work in. 
cludes the determination of the strength of materials, experimental 
study of the steam engine and boiler, frictional efficiency tests, &c. 
There are lectures and demonstrations in all branches of electrical 
engineering, and in the electrical laboratory the work includes test- 
ing of continuous and alternate-current machinery, electrical instru- 
ments, meters, lamps and batteries, insulation and magnetic testing 
work. Detailed syllabus, with particulars of regulations, fees, &c., 
may be obtained from the secretary. 


Amersham .—\ith the Council's consent the Uxbridge & District: 
Electric Supply Co. will apply for a provisional order for the parishes 
of Penn and Seer Green. 

Argentina.—The “ Review of the River Plate " says the Com- 
айїв de Electricidad de la Provincia de Buenos Ayres has acquired 
or $460,000 (m/n) the undertaking of the Androgue Electric Light 

Co. Messrs. Mauro Herlitzka (manager of the Cia. Alemana de 
Electricidad) and Juan Carosio are the joint managers of the new 
company. 

Esperanza Municipality have accepted the tender of Messrs. Juan 
Carosio & Co. for erecting electricity works at $28,200 gold. It is 
expected that a supply of electric energy will be available by Jan. 
uary next. 

Mr. H. C. Bocquet has been appointed general manager of the 
Grand National and La Nueva Tramway Companies (Buenos 
Ayres), in succession to Mr. J. H. Wall. 

Messrs. Colson, Brookhouse and Pyne have submitted terms to 
Buenos Ayres Municipal Council for the construction of an under- 
ground electric railway. It is proposed that the Municipality shall 
pay the interest and capital charges. 

Messrs. Boero Hermanos & Lanfranchi have secured a contract 
for the electric lighting of San Francisco, Cordoba. 

Mr. F. R. Sanchez has obtained a concession for erecting of elec- 
tricity works at San Luis. 

Messrs. Quesada Hermanos have obtained a concession for an 
electric tramway connecting Buenos Ayres and the Departments of 
San Justo, San Martin, Morom, Haedo, Moreno, General Rodriguez 
and Lujan. 

The Government has declared as lapsed the concession granted 
to Mr. Charles Bright for an underground tramway from Plaza 
Mayo to Avenida Mayo, Buenos Ayres. 

Messrs. Trant & Soldini have secured a contract for equipping 
electricity works for the municipality of Chivilcoy. 

An Electric Motor Cab Co. has been formed at Buenos Ayres and 
has applied to the municipality for exemption from taxation for five 
years. 

Aston.— On Wednesday the chairman of the Electricity com- 
mittee (Mr. Godrich) submitted to the Council a report on the work- 
ing of the electricity undertaking for the 18 months ended March. 
He said that for the first six months of the period under review 
there was an adverse balance of £4,151, and for the 12 months 
ended March 81 the deficit was £4,122, after writing off £920 for 
depreciation, He said that as the power and lighting account 
revenue was steadily growing there was every prospect of a favour 
able result upon the current vear's working. In June last the 
equivalent of 22,448 8.c.p. lamps was connected, against 11,962 in 
March, 1904. The total capital cost per kilowatt installed was £62. 
There was no reason to be pessimistic. Their business had grown 
from the opening of the station, and was still growing. 


Australasia.—It is proposed to form a company to supply elec- 


tric light in Walhalla (Victoria). 


Barking.— Referring on Friday to the sale of the Council's electri- 
city undertaking to the promoters of the Administrative County 
of London Electric Power Bill, 

The chairman of the Electric Lighting committee (Mr. Crow) said that 
БО far as the Council were concerned the arrangements were practically 
complete for the transfer of the complete undertaking. They would be 
supplied with power for driving at the sewerage works at ?d. per unit, for 
the tramways at 14. and for public lighting at 14d. per unit. A profit to 
the town of something like £1,100 a year was expected, and he thought 
they would agree that the action taken had been a wise one. The shop- 
keepers would get a reduction immediately on the transference, and there 
would be two further reductions of 5 per cent. as time went on. They had 
also taken the precaution to get £150 per year rent for their generating 
works, which would have its effect upon the question of profits. He had 
always been opposed to monopoly, but in the bill there was nothing’) 
prevent others competing if they could do so at a lower rate. 

The Council have agreed to lease to Kast Ham Corporation for 
seven years the tramway from the eastern boundary of the district 
to Ripple-road. 


Beckenham.— At the last meeting of the District Council the 
clerk (Mr. F. Stevens) presented a report on the progress of the 
arbitration proceedings in connection with the acquisition of that 
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portion of the Crystal Palace District Electric Light Co. which lies 
within the Beckenham area. 

He said that the company had now sent in a claim under three heads— 
Mains and works at present existing in district £6,399, ditto formerly 
existing but now removed £725, ditto situated outside area but which 
company claim bave been necessarily provided for the service of the 
Crystal Palace district £1,638, total £8,762. The lengths and descriptions 
of mains and works in the district had been agreed between the engineers 
of the respective parties. 

The draft agreement with the British Electric Traction Co. for the can- 
cellation of the Beckenham tramway agreement was approved with some 
slight alterations. Towards the costs of the bill the company agree to 
pay £4,000 by 10 annual instalments, with interest. The company do 
not propose to carry out the whole of the tramways authorised by the 
Croydon and District Electric Tramways Act, 1902, but they undertake 
that Beckenham shall supply the whole of the current for such tramways 
as they do construct and guarantee a minimum consumption of 240.000 
units per annum. Term of contract for supply of current for tramways 
to be for seven years at least, the price, &o., to be revised every five years. 

For the year 1904-5 there was a net loss cn the electricity and destructor 
works to the contractors of £426. 18s., but the profit on the electric light- 
ing undertaking was £363. 19s. 10d. 


Bedwelity.—The Council have received notice that a company is 
being formed in order to apply for a provisional electric lighting order 
for the district 


Bridlington.—The Council are applying for sanction to a further 
loan of £4,500 for electric lighting—viz., £2,000 for connecting up 
new consumers and small extensions to mains and public lighting, 
and £2,500 for new generating set. 


Brighton.— For the year ended March 31 the traffic receipts of 
the Corporation tramways were £50,106. 8s 11d., and with sundry 
revenue the total was £50,339. 11s. 7d. 

Working expenses were £38,495. 13s. 9d., leaving a gross profit of 
411,843. 178. 10d. After paying interest and income-tax (£8,084. 12s. 11d.) 
and sinking fund (£4,080. 16s. 10d.) the net deficit was £321. 11s. 11d. 
The capital expenditure is now £273,213. 11s. 10d., an increase of 
£30,402. 78. 10d. on the year. 11,821,160 passengers were carried and 
1,152,828 car-miles run. 1,816,067 units of electric energy were con- 
sumed, or 1:57 per car-mile. The average traffic revenue was 10 43d., and 
the average working expenses (including power) 8:014. per car-mile. The 
percentage of working expenses to receipts was 76 47. 

The Council are recommended by the Lighting committee to apply 
for permission to borrow £38,500 for the electricity department. 


Chelmsford.— The Lighting committee has been authorised to 
obtain tenders for lighting the streets and public clock with electri- 
city, gas, or other enn i power, for three or five years, from 
March 25, 1906. The contract is advertised on another page. 


Oroydon.—For the year ended March the capital expended by 
the electricity department was £34,316. 5s. 7d., making a total 
of £305,574. 19s. 6d. The receipts from the sale of current for 
private lighting were £41,090. 16s. 8d., and from public lighting 
47,627. 18s. 1d., meter rental and miscellaneous receipts making the 
total 449, 675. 15s. 5d., compared with £46,596. 5s. 3d. in 1904. 
The total expenses (including generation expenses, £16,360. 6s. 11d.) 
were £24,799, 12s. 5d. Interest absorbed £9,112. 38. 7d, and sinking 
fund £8,942. 4s. 9d. 45, 000 has been transferred to reserve, £1,000 
has been voted to relief of rates, £1,015 has been applied in paying 
cost of issue of 4 per cent. debenture bonds, and £556. 9s. 6d. in 
paying balance of cost of rectifier displaced, leaving a balance in 
hand of £2,288. 19s. 9d. 

4,842,074 units were generated, 1,652,854 were sold to private con- 
sumers, 1,573,098 wcre supplied for traction, and 692,485 to public lamps, 
of which there are 410 arcs and 87 incandescent. The total maximum 
supply demanded was 2,507 kw. The generation expenses меге 1:014. per 
unit, compared with 1:166d. in previous year, the total expenses being 
1:444d., against 1:589d. The number of consumers was 2,061, au increase 
of 340, and the number of equivalent 8-c.p. Jamps connected is 132,472, 
an increase of 17,011. The load-factor for the year was 22:04. 

In the report of the borough electrical engineer (Mr. ALEx. C. Crams) 
it is said that during the year one 760 kw. а.-с. set was added to the plant, 
and the question of extending the plant for tramway and d.-c. supply is 
under consideration by the committee. It would also be necessary to 
order further boilers for the winter of 1906. The extensions to the engine 
room and boiler house were completed during the year, and there is now 
room for the installation of machinery sufficient to double the present 
output. The new chimney has been completed, and is in use. A con- 
siderable amount of work has been carried out in the station on revenue 
account in improving the high-pressure alternating-current switchboard, 
and the d..c. and traction switchboards are at present being overhauled 
and improved, No. 5 engine bas been converted from compound to 
triple expansion, the steam consumption being reduced by 15 per cent. 
A large number of copper pipes in use in the steam mains have been 
replaced by mild-steel pipes. During the year about 20} miles of mains 
were laid, making the total 122} miles. 


Derby.—The Council voted £256 on Wednesday for completing 
and fitting up the Market Hall for electric lighting. It was stated that 
the cost of the installation of intensified incandescent gas was £42 
more than the cost of an electrical installation. 


Dundee.— Messrs. Gourlay Bros. & Co. have offered as an experi- 
ment to take electric current for power from the Council at 14. a 
unit for one year. The city electrical engineer (Mr. H. Richardson) 
is anxious to cultivate a good shipyard load and he thinks the offer 
might be accepted. 

Whether it would pay them to supply at 1d. per unit would depend upon 
how far that class of business was developed. If they got a big business 
of that sort in different shipyards the maximum demand would be fairly 
low compared with other forms of load (such as the tramways), and the 
consumption of units in proportion would be much larger, therefore he 
thought there was a chance of it paying. On the other hand, if they for 
one year let themselves in to supply about £1,000 worth of current (based on 
their estimate) to Messrs. Gourlay, the loss for one year would not атола 
to a great deal, and would be undoubtedly valuable as au experiment. 

The matter has been remitted to a sub- committee. 


Danstable.—The Corporation will take no action with regard to 
the National Provincial Electricity Corpn.'s proposed application for 
electric lighting powers. 


Exhibition.—An exhibition which was organised by the Urban 
Electric Supply Co. was held at Godalming last week. A variety of 
electric light fittings, motors, electric heating and cooking apparatus, 
telephone instruments, &c., was exhibited. 


Fochabers (N.B.)—An interesting electric lighting installation is 
being put down for the Duke of Richmond and Gordon by Messrs. 
Drake & Gorham for the lighting of Gordon Castle and Fochabers. 

Motive power is supplied by horizontal water turbines. Water is 
obtained from the river Spey and conveyed in open lade for about 
1,300 yds. to the turbine house. The fall obtained is 14 ft. The lade is 15 ft. 
wide, the water will be 3 ft. deep. As water in tail-race may rise 6 ft. to 
7 ft. the turbines are made large enough to give the full power required 
with half the normal fall. The soil through which the lade has been dug 
is nearly all loose gravel and the sides and bottom of the lade are made of 
concrete. The intake to the lade is at a natural pool in the river, the 
quantity of water taken being 80 small in proportion to the volume of the 
river that no dam was necessary to take the water into the lade, which 
terminates in a large wooden tank from the bottom of which the turbines 
are supplied by cast-iron pipes. The turbine house is built with concrete 
and is provided with water-tight doors so that the shafts can be with- 
drawn at any time. The dynamos, which are belt-driven, are placed at 
a much higher level, well above the highest flood ever recorded. Two 
dynamos are each provided with a series as well as a shunt winding, a 
plug being provided for cutting out the series winding when the machines 
are used for charging the aczumulator. In order to prevent mistakes the 
switchboard has been so arranged that the machines cannot be switched 
into the accumulator unless the series winding has been first cut out. 
The distribution is on the three-wire system with 400 volts between the 
outers. The accumulator will be used only for the castle lighting. The 
village is supplied direct by the dynamos, the turbines being fitted with 
electric governors and the dynamos slightly over-compounded to make uo 
for the loss in the feeders. A compound-wound balancer is provided, and 
to this is coupled the booster for charging the battery, which consists of 
214 hanging-type cells in glass boxes of 360 ampere-hours capacity. 
Distribution is effected by paper-insulated cables, lead covered and 
armoured, laid direct in the ground. The wiring in the houses in tha 
village is being carried out by means of vulcanised rubber wire run on 
insulators. Originally it was intended to light the castle only, bat the 
inhabitants of Fochabers petitioned the Duke to light the village as well. 
This he agreed to on condition they should take not less than 900 lights 
and should pay 5s. per annum per lamp installed, which it was calculated 
would cover working expenses and pay a small interest on the extra 
capital outlay involved. After the scheme was in full swing and the tur- 
bines were fixed the local authorities refused permission for the roads to 
be opened unless they received a promise that a provisional order would 
be applied for, thus putting the Duke to considerable trouble and expenee. 
The whole of the work has been designed and carried oat by Messrs. 
Drake & Gorham, 66, Victoria-street, London, S.W., under the supervision 
of Mr. Delmar Morgan, manager of their Glasgow branch. The same 
firm have just completed the lighting of Goodwood House, the Duke of 
Richmond's Sussex home. In this case, water not being availab!e, suction 
producer and gas engines have been employed. 


Foot's Oray.—A provisional order is being applied for by Mr. 
R. G. Bains. 


Frome.—The electricity works have been supplying current for 
some time, but in order to formally celebrate the completion of the 
works a dinner was given on Monday by Messrs. Medhurst & 
Lloyd, the consulting engineers. The chairman (Mr. F. H. Med- 
hurst) said that the demand for electric current for lighting and 
power exceeded those of any other town of the same size. 


" Gateshead.—On the recommendation of the Highways and 
Lighting committee the Council have refused the application of the 
County of Durham Electrical Power Distribution Co. for permission 
to carry distribution mains overhead in streets other than main 
thoroughfares. 


Glasgow.—In presenting the accounts of the electricity depart. 
ment for the year ended May 81 to the Corporation last week, the 
chairman of the Electricity committee (Mr. Willock) said 

The principal features of the year were a total revenue of £186,371 
(increase £22,181, or 172 per cent. over last year) while the expenses 
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(including change-over costs) had increased by only £10,158, or 152 per | the report back to the committee with instructions to negotiate with 


cent. After meeting all charges, together with interest (£38,182) and 
sinking fund (£15,475) the net balance was £58,117, from which the com- 
mittee had resolved to write off depreciation at the same rate as last year, 
with special depreciation on Waterloo-street. Port Dundas, Pollokshaws- 
road and Kelvinside machinery and plant. The depreciation on ordinary 
scale amounted to £34,111. Os. 4d. and the special depreciation to 
£7,726. 10s. lld., total £41,840. 17s. 3d., or 3:74 per cent. on capital 
expended (£1,119,048). After deducting amount at debit of profit and 
loss from last year (£3,353. 198.), the net balance (£12,722. 12s. 8d.) had 
been transferred to reserve. 

During the 13 years the department had been in existence there had 
been written off out of revenue as depreciation £170,193 14s. 8d., and on 
account of sinking fund £83,667. 18s. 2d., total £253,861, 12s. 10d., equal 
to an average percentage of 4:06 on the original capital of the under- 
taking. The committee recommend the Council to reduce the charge for 
electricity to shops, warehouses, offices, theatres, halls and places of 
entertainment from 6d. for the first hour's maximum demand and 1d. 
after to 34d. for the first 739 hours’ use per annum, and 1d. after. Also 
that the charge for stair lighting be reduced from 25s. to 15s. per 5-с.р. 
lamp per annum. The number of units sold amounted to 18,248,468, 
against 15,107,665 last year, an increase of 2078 per cent. The number 
of consumers increased from 9,324 to 11,643 (24 87 per ceut.). The con- 
sumption of energy for power was now beginning to play an important 
part not only on the financial but also on the technical side of the under- 
taking. The number of units sold for power was 4,706,027, against 
2,873,941 last year, increase 63:75 per cent. The revenue from power 
supply was £25,005, against £16,508 last year, while the increased load- 
factor of 4} per cent. and the lower working costs were undoubtedly due not 
only to the increased use of power, but also to the average hours’ use of 
motors per day. Last year the nominal horse-power of motors installed 
was 6,501, and the average consumption per horse-power 442 units, this 
year the horse-power of motors installed was 9 366, and the average con- 
sumption per horse-power 503 units. For power it was recommended 
that for any current up to 1,000 hours of the maximum demand the 
charge should be 144, per unit, and 2d. after. 

T he accounts and recommendations were adopted. 


Glasgow.—The Tramways committee have issued their accounts 
for the year ended May 81. 

The income was £761,790. 163. 8d. (against £723,190. lls. 7d. ia 
the previous year) and the working expenses £387,167. 9s. 2d. (against 
£355,919), leaving £377,623. 7s. 6d. (compared with £367,271. 6s. 2d., 
After paying the Govan and Ibrox Tramway rental, interest, sinking 
fund, income-tax, depresiation and permanent way renewals, Parlia- 
mentary expenses and annual payment to Common Good (amounting in 
all to £287,437. 193.), the net balance is £93,298. 13s. 6d., of which 
£68,500 has been applied to special depreciation on buildinga, ducts, 
cables, overhead equipment and powcr station and sub-stations plant, 


the balance (£24,798. 13s. 6d.) being added to reserve. The average 


traffic revenue per car-mile decreased from 10 58d. to 10°12d., due to 
augmented service of cars. The borrowing powers at May 31 were 
£2,250,725. 43. 10d., of which there is unexhausted £167,641. 118. 3d. 
Additional borrowing powers to the extent of £400,000 have been asked 
for in the Glasgow Corporation (Tramways Consolidation) Order, 1905. 
During the year £76,470. 123. 8d. was expended on capital account, 
bringing the total expenditure to £2,763,881. 128. 8d. £24,318, 198. 2d. 
was expended on the upkeep of the tramway track and in ordinary repairs. 
In addition, £72,176. 198. 10d. was put aside out of revenue to meet cost of 
renewal of traez. The total number of electric cars in stock ia 683. There 
are at present 120 top-covered cars in sarvice, and it is hoped that by this 
time next year there will be in service 320 top-covered cars and 463 ordi- 
nary cars. 195,767,519 passengers were carried against 188,962,610 in 
1903-4. The equivalent of 1474 miles of single track is open, and the ex- 
tensions of lines authorised amount to 294 miles. The numter of motor- 
men who are qualifying for the bonus, instituted in October, 1903, is 
increasing, the percentage for last year being 86°41. The total amount 
paid in bonuses for the year was £2,474. 6s. 


Gomersal.— Representatives of the Electrical Distribution Co. of 
Yorkshire (Ltd.) and of the British Electric Traction Co. attended 
at Wednesday's meeting of the Council in order to explain their 
proposals for electricity supply in the district, and to obtain the 
Council's consent for a provisional order. Ultimately the matter 
was referred to the Highways committee, | 


Great Grimsby.—On the recommendation of the Electric Light- 
ing committee the Council decided on Tuesday to devote the profit 
on the past year's working of the electricity department (£890) to 
relief of rates. 


Greenock.--For the year ended June 80 the profit on the elec- 
tricity works was about, £1,000. 


Hackney (Gondon).—Last week the Borough Council referred 
back a recommendation of the Works committee re-affirming their 
decision against the adoption of the overhead trolley system on the 
Lea Bridge-road tramway route. 5 

Leyton Couneil, having adopted the overhead system, recently ap- 
proached Hackney with a view to its extension on the tramway along 
Lea Bridge-road to High-road, Clapton. 

Councillor Hasemer, Chairman of the Committee, maintained that the 
conduit system was the safest and most sightly. 

Councillor EnRINGTON considered that the Committee were pursuing 
merely an obstructive policy, and after a lengthy debate the Counoil sent 


Leyton. 


Halifax.— The West Vale tramway route was opened for traffic 
yesterday (Thursday). | 

The income of the electricity supply department for the year 
ended March was £85,107. 6s. 8d., including £15,459. 2s. 7d. from 
sale of electric current for lighting and power, and £18,812. 2s. 5d. 
for traction. The expenses (including cost of generation, distribu. 
tion, management, &o.).came to £16,729. 9a. 7d. Interest absorbed 
£8,101. 0з. 10d. and sinking fund charges £4,503.23. 11d., leaving a 
balance profit of £5,850. 14s. 1d., which has been transferred to 
renewal account. ED "e 

The total capital expended is £242,596. 8s. lld., an inorease of 
£14,663. 6s. 7d. during the year. 4,829,236 units were generated, 
3,009,940 were supplied to the tramways department, 1,108,207 were sold 
to private consumers and 101,483 were supplied to public lamps, of which 
thereare 65. There are 1,280 consumers, representing a total of 110,317 
55 ан connected, against 1,107 consumers апа 96,253 8-c.p. lamps 
in ? 

For the year ended March the revenue of the tramways department 
was £74,521. 198. 1d., against £68,289. 14s. 3d. in 1904. The carriage 
of passengers’ luggage and Post Office mails represented an insome of 
£111, 5s. 4d. Tae working expenses were £54,695. 7s. 3d., and, after 
paying interest and income tax, the balance was £8,685. 12s. 2d. Siaking 
fund charges came to £7,695. 11s. 3d., leaving a balance of £990. 03. 11d., 
which has been transferred to renewal fund. The capital expenditure is 
£370,125. 163. 3d., an increase of £27,606. 1s. 8d. during the year. 
17,679,241 passengers were carried and 1,540,707 car-miles wererun. The 
receipts per mile run were 11:61d. and the total cost was 11 45d., leaving 
a profit of 0-16d. per mile. Іа the report of the general manager (Mr. F. 
Spencer) it is stated that the parcels department is making continuous 
and satisfactory progress, the income forthe year under this head amount- 
ing to £244. 12s. 5d. 


Hastings.—The electric tramway service was inaugurated on 
Monday. 


Haydock.— Wigan Corporation have refused to consider the 
question of supplying electricity to Haydock at present. 


Hall.—-The revenue of the Corporation tramways for the year 
ended March was £118,692. 4s. 10d. and the expenses £66,739. 78. 5d., 
leaving £46,952. 17s. ба. 

Interest absorbed £10,581. 103. 2d. and sinking fund instalments 
£9,147. 14s. 2d. After crediting balance from 1904 (£11,500) and trans- 
ferring £7,723. 13s. ld. to reserve and £11,500 to relief of rates, the 
balance was £19,500. 27,102,921 passengers were carried and 2,910,698 
car-miles were run, compared with 24,220,718 and 2,512,821in 1904. The 
total cost per car-mile was 7:041., including O'6ld. for power, 2°33d. 
traftic, 1:88d. rolling stock, &c., 0.39d. for rent, rates and taxes, 0:044. for 
insurance and compensation, 0:17d. for management expenses, 0:874. for 
interest and 0°76d. for sinking fund. 3,853,114 units were generated and 
3,696,700 delivered, t» the line, ths total works costs per unit being 0-46d. 

The Electric Lighting committee have approved a report of a sub-com- 
mittee recommending the renewal of the old high-tension switchboard by 
one of more modern design. | 

The chief engineer (Mr. H. BEL) reported that a new Ferranti switch- 
board of a similar size to the old board would cost £6,400. In addition 
there would be the cost of a building in which to erect same, which would 
be about £400, making a total of £6,800. To complete half the board at 
one time would cost £3,750, inclusive of building, and he suggested that 
the most advantageous course to adopt would be to proceed with half now 
and the second half could be completed next year. The sub-committee 
recommended that the city engineer be instructed to prepare plans for and 
to proceed with the buildings, and that the town clerk be authorised to 
enter into a contract with Ferranti Limited for the supply and erection of 
the first half of the switch gear. 


Ilford.— The accounts of the tramways department for the year 
ended March were adopted by the Council on Friday. 5,584,901 
passengers were carried, an increase of 810,876. The total receipts 
were £23,573. 14s. 5$d., and the net profits £2,325. 6s. 3d. 


Islington (Gondon.)—The Lighting committee propose to expend 
£2,000 in laying mains, &c., for the supply of electricity to the new 
post office buildings in Upper-street, the estimated annual require- 
ments for which are 250,000 units for lighting and 85,000 for power. 


Kensington (Gondon.)—The Kensington & Knightsbridge Elec. 
tric Lighting Co. recently offered to light the side streets by Nernst 
lamps and to supply current at 14. per unit, subject to the average 
lighting time per lamp being 3,600 hours per annum. The Council 
decided on Tuesday not to accept the company’s offer at present. 


Leyton.—The Council have completed the purchase of the lines 
of the Lea Bridge Tramway Co. 


Light Railways.—Provided Herts. County Council agree to con- 
struct their authorised light railway from the Middlesex und Herts. 
boundary to Watford, Middlesex County Council will apply, in 
November, for an order authorising them to construct a light rail- 
way (about 28 miles) from the Edgware-road (at its intersection with 
Watford-road), through Great Stanmore village to Bushey Heath- 
road at the boundary between Middlesex and Hertfordshire. 
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The Light Railway Commissioners decided on Tuesday to grant 
the application of the S.M.H. Synd. for an order to construct light 
railways in Seaham, Murton and South Murton, Co. Durham. 

The Board of Trade have confirmed the Holmfield and Southow- 
ram Light Railway order. 

The Board of Trade have granted a further extension of time for 
constructing the Llandudno and Colwyn Bay Light Railway. 


Llandilo.— The Council recently discussed an offer made by Mr. 
W. J. Maybery for leasing the electricity works for 10 years. The 
offer was, however, refused. 


London County Oouncil.—At Tuesday's meeting loans were 
granted to Battersea (£1,934), Hackney (£21,708), Marylebone 
(£150,000), Stoke Newington (£8,000). 

Subway Tramway.—lIt was agreed to approve the expenditure of 
£59,394 in respect of the equipment of the tramways from the Strand, 
via the tramway subway, to Theobald’s-road, and the reconstruction and 
equipment of the tramways in Theobald’s-road, between the present 
tramway terminus and the authorised tramways in Rosebery-avenue. 
The Highways Committee received authority to arrange with the 
North Metropolitan Tramway Co. for a through service between the 
Strand and the Angel, Islington. 

Other Tramway Schemes. — Approval was given to the expenditure of 
£53,630 for rebuilding the tramways car shed at Jens-road, Wandsworth, 
and the erection of sub-stations at Battersea and Wandsworth for the 
electrical working of portions of the tramway. 

An expenditure of £30,000 was agreed to for the construction of the 
foundation and chimneys of the second portion of the Greenwich elec- 
tricity generating station. 

It was agreed to promote a bill next session containing the tramway 
proposals which were in the bill thrown out this session in the House of 
Lords. These include the tramway over the bridges and along the 
Thames Embankment. It was resolved to seek Parliamentary powers 
to construct loop lines along Curtain-road to Harman-street. 

It was agreed to expend £2,500 on the purchase of tools, trucks, &c., 
for the tramways. 

The Highways Committee recommended that the offer of the County 
of London Electric Supply Co. to supply electric power for working the 
tramways between the Strand and the Angel, Islington, or any other 
tramways that may be constructed and worked in connection therewith 
be accepted on the following terms :—(i.) The price to be charged by the 
company be 14. per unit, the Council guaranteeing a minimum consump- 
tion of 500,000 units per annum; (ii.) the company to supply current from 
iis continuous power mains at a pressure of 530 volts direct to the 
Council’s own mains on the route of the tramways; and (iii.) the 
arrangement be for a period of one year certain, with option to the 
Council to extend it at the expiration of such term ata price not higher 
than 14. per unit.—Agreed to. 

The Highways Committee submitted a lengthy report on suggested new 
tramways for which Parliamentary sanction should be sought next session. 
The proposals are for the construction of about eight street miles of tram- 
way at an estimated cost of £414,160, on the underground conduit system, 
with the exception of the Lea Bridge-road line. The lines are :— 

From the Plough, Clapham (L.C.C. tramways), via Clapham Common 
north side and Cedars-road, to Lavender Hill (L.C.C. tramways). 

From Seven Sisters-road (existing tramways), via Amhurst Park, to 
Upper Clapton-road (existing tramways). 

From Aldgate (existing lines), via Tower Bridge Northern Approach, 
to near the Tower Bridge. 

From Lea Bridge-road (existing tramways), via Lea Bridge-road, to 
Upper Clapton-road (existing tramways). 

From Tooting Broadway (L.C.C. tramways), via Mitcham-road, to 
county boundary near Tooting Junction railway station. 

From High-street, Streatham (L.C.C. tramways terminus), via Streat- 
ham High-road, to county boundary at Norbury, with down line via 
Gleneldon-road, Bournevale-road and Stanthorpe-road. 

From near Marble Arch, via Edgware. road, Maida - vale and High- road, 
Kilburn, to county boundary at Cricklewood. 

Consideration of this report was adjourned. 

Loughborough. — The Council recently erected three “ Excello” 
arc lamps in the Market-place and one in Derby-square, and current 
was switched on for the first time on 22nd ult. The lamp columns, 
which are of neat design, are 82 ft. in height, the lamps hanging 
24 ft. above the ground. 12 fl. from the ground on each post are 
two 25 c.p. Siemens Tantalum incandescent lamps which replace 
the arc lamps at 11:15 p.m. It is remarked by the local Press that 
the vastly improved lighting of the market is all the more marked 
by the sickly appearance of the gas lights in the square. 


Macclesfield.—The Council recently adopted the electric lighting 
scheme prepared by their consulting engineer (Mr. Woodward), and 
has been decided to apply for sanction to borrow 416, 000. 


Manchester. — The Council's annual visit to the electricity supply 
works took place on Friday. Ald. Bowes, chairman of the Street 
Mains sub-committee, said that | | 

There were now nearly 300 miles of main conductors laid, exclusive of 
services, and the present area of supply was 20 sq. miles, the total autho- 


rised area being 44 sq. miles. There wasa vast field as yet untouched by 


the Electricity committee. Great progress was being made, and Man- 
chester could say that it stood the first among the шишыраев of the 
United Kingdom In regard to the extent of its electricity work: The sales 
of сштеп during the year ended March were as follows :— For traction 
nearly 19 million units, for lighting nearly 10 million units, for power 


nearly 42 million units, and for public lamps 81,000 units, the total 
exceeding 331 million units, or 43 million units in excess of the Liverpool 
figures and double that of any other electricity undertaking in the king- 
dom. The committee had concluded an agrcement with Gorton Council 
to take over the lighting of Hyde-road, Wellington-street and Cross-street 
in Gorton. They would displace about 80 gas lamps and replace them 
with 45 arc lamps of 400 c.p. each. The cost of gas was £480, and the 
charge for electric lighting would be £8 per lamp, or £360 per year, and 
the illuminating power would be more than double that of the gas lamps. 
He hoped that the City Council would allow the Electricity committee to 
light Cheetham Hill-road, the cable having been already laid. 


Municipal Trading.— We have received a reprint of the speeches 
delivered at the last annual meeting of the Industrial Freedom 
League. Copies may be had from the offices, 53, Parliament-street, 
London, S.W. 


New South Wales Tramways.—The revenue of the tramways 
of the New South Wales Government Railways Department for the 
past year amounted to £813,569, compared with £802,985 in pre- 
vious year. The expenditure was £685,682, compared with £673,625. 


New Turkish Telegraph Line.—The Osteuropiische Telegra- 
phengesellschaft (East European Telegraph Co.), whose head. 
quarters are at Cologne, notifies that during June it laid а cable 
between Kilios, immediately to the north of Constantinople and 
Constantza, Roumania. The cable is connected by land lines with 
Bucarest and Constantinople, and was opened for traffic on July 20 
last. The length of the submarine section is 185 nauts, with a 
single conductor. 


Newcastle-on-Tyne.—The City Council resolved on Wednesday 
to at once construct the Scotswood-road tramway route at an esti- 
mated cost of £22,797. 

The Mayor (Ald. Baxter ELLIS) presented the accounts of the tramways 
department for the year ended March, and said it was proposed to set 
aside £9,000 to form the nucleus of a depreciation fund. The department 
he had the honour to preside over was a huge trading concern, with a 
capital of £1,130,757. 13s. 9d., and an annual income of nearly £200,000. 
They had 50 miles of single track working, and were employing 1,054 
workpeople, against 1,420 a year ago. They had paid, since the com- 
mencement, £178,592 for street paving and £49,582 for street widening. 
During the year ended March they had run 4,326,152 miles ; and they had 
carried 43,069,934 passengers. The revenue was £197,850, and the total 
working expenses were £127,019, or 7:054. per car-mile, against 7:194. last 

ear. Various economies had been effected, and their manager (Mr. E. 
tton) hoped to effect more. Their service was never better. They had so 
maintained the track that it was second to nonein the kingdom. The 
committee had given orders that anchoring was only to be done when and 
in such places as the track had to be lifted for repairs. There were very 
considerable differences of opinion amongst tramway managers as to the 
necessity or advisability of anchoring, and they should go very carefully 
to work in that direction till they got the advice and opinion of their new 
manager. They had spent £1,130,757. 138. 9d. on capital account. 
Interest absorbed £33,944. 5s. 7d. and sinking fund £29,717. 13s. dd., 
leaving £7,169. 0s. 3d. After deducting £980. 14s. 4d. for depreciation 
of carts, waggons, &c., the net profit was £6,293, 18s. 5d., making, with 
balance from last year (£3,661. 1s. 6d.), £9,954. 19s. 11d., which they 
advised the Council to place to depreciation. He said that they had paid 
the Newcastle Electric Supply Co. over £3,000 for the right to supply 
their own energy in Walker, and had to pay them £1,500 per year for six 
or seven years yet to come: He thought that, under all the circum- 
stances, they were quite justified in congratulating themselves upon their 
position and the result of the year's work. 
The report was adopted. 


Niagara Power for Toronto.—The “ Railway Review" of 
Chicago states that the Electrical Development Co. has entered 
into a contract to supply the Toronto Railway Co. and the Toronto 
Electric Light Co. with electrical energy from Niagara Falls at from 
$35 to $40 per n.r. per year. The present cost of electrical power 
in Toronto (generated by steam-driven plant) varies from $60 to 
$100. The Niagara power will be transmitted on a line 100 miles 
long, erected on steel poles. 


Norton.—The Council have decided to relieve the Northern 
Counties Electricity Co. of their obligation to erect an independent 
generating station at Norton, and consequently the company will 
shortly be in a position to give а supply of current from their Malton 
station. The work of laying distributing cables at Norton has already 
been commenced. 


Penge.—Good progress is being made with the extension of the 
tramway line at Penge, which will carry on the Croydon tramway 
system to the neighbourhood of Sydenham and Beckenham. The 
line along the Croydon-road, Penge, is now under construction, the 
contractors being Messrs. Wm. Griffiths & Co. 


Pontefract.—The Council has applied for sanction to a loan of 
£3,500 for a refuse destructor. 

Poole.—The borough surveyor (Mr. J. Elford) has been instructed 
to submit estimates for lighting the town hall by electricity or 
incandescent gas. 


Portsmouth.—The receipts of the electricity department for the 
past year were £45,719, an increase of £4,786. The expenses were 
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£24,816, an increase of £1,645. After paying interest and sinking 
fund charges (£15,808), the net profit was £5,100, or about £1,100 
more than the previous year. The profit has been transferred to 
reserve. 


Presentation.—At the Imperial Restaurant, Glasgow, on Wed- 
nesday evening, Mr. A. Ferguson, of Kelvin & James White (Ltd.), 
was presented with a case of drawing instruments by the staff on 
the occasion of his severing his connection with the firm. 


Redditch.—The gross profit on the electricity department for the 
15 months ended March was £783, an increase of £328 over 1908. The 
total cost per unit has been reduced from 2:074. to 1:674. There were 
883 consumers with an equivalent of 15,844 8 c.p. lamps connected. 


Retford.—The National Electricity Corporation will apply for a 
provisional electric lighting order. 


Rickmansworth. —The Uxbridge & District Electric Supply Co. 
have given the Rural Council notice of intention to apply for a 
provisional order. 


Rotherham.— The chairman of the Tramways committee (Ald. 
Winter) announced at the Council meeting on Wednesday that the 
halfpenny fares had entailed a loss, and that the average receipts 
for the last month were 8:299d. per car-mile, whereas they ought to 
earn over 9d. per car-mile to pay their way. It was also announced 
that the Rotherham system is being connected with the Sheffield 
tramways at Tinsley. 


Russia.— Mr. H. M. Grove, H.B.M. Consul at Moscow, in a 
report just published, points out that the employment of electricity 
both for power and lighting is rapidly increasing in Russia. This 
demand is being catered for specially by German houses, who have 
already obtained a number of contracts for the construction of 
electric railways and tramways, and for the supply of electrical 
plant and material of all kinds. 


St. Pancras (London).—The total income of the electricity 
department for the year ended March 31 was £68,459, a decrease of 
£7,652 compared with the previous year, due to reductions in the 
charge for current. The total expenses were £33,095. Interest 
required £14,500 and sinking fund £7,258. The net profit on the 
year's working was £13,098. 

215 additional] consumera were connected during the year, making the 
total 2,495, representing & demand of 90,423 16.c.p. lamps, 850 arc lamps 
and 411 motors. The units sold, exclusive of public lighting, were 
4,375,014. The Electricity committee recommended that the net profit 
be placed to reserve. 

Mr. GAUNTLETT (chairman of the Finance committee) moved an amend- 
ment at the Council meeting on Wednesday that £10,000 be added to 
reserve (making it £40,000) and that £3,000 be devoted to relief of rates. 
The amendment was carried almost unanimously. 

The Electricity committee reported having had under consideration 
tlie lighting of King's Cross-road and adjoining streets at present lighted 
by gas. The chief electrical engineer (Mr. Sydney Baynes) submitted 
a scheme to light King's Cross-road with flame arc lamps and the 
adjoining streets with Nernst lamps fixed by overhanging attachments to 
the existing Jamp posts. This was adopted. The estimated cost of the 
work is £920. The committee was authorised to accept a tender for 
adapting 5, Camden-road for use as electrical show rooms at an estimated 
cost of £500. z 


Signalling on Railways.—In connection with the disaster on 
the Lanes & Yorkshire Railway on Thursday last, due to the 
error of a signalman, the British Miller Signal Synd. write urging 
the necessity of repeating the signal to the engine-driver in the cab 
of his locomotive where he can always see it. They point out that 
the Miller system of signalling intimates to the driver, automati- 
cally, if the line ahead is blocked by another train, so that the 
signalman's mistake is promptly checked by the warning red light 
full on the driver's eye within the cab of the locomotive. 


South Shields.—In future the following charges will be made for 
electric energy supplied for power: Where consumption does not 
exceed 150 units per quarter per н.р. installed, 14d. per unit; over 150 
and less than 300 units, 144.; over 800 units, 1d. The present 
charge is 9d. a unit. 


Stepney.— The Lighting committee reported on Wednesday that 
they were not only in a position to send in a tender for the bulk 
supply required by Bethnal Green Council, but could do so on terms 
likely to compare favourably with other offers. The right to tender 
and supply in bulk is subject to the passing into law of the Supply 
of Electricity Bill, otherwise Bethnal Green Council will have to 
promote a bill. 

A discussion took place as to the financial aspect of the terms 
arranged by the Council with the promoters of the Administrative 
County of London & District Electric Power Bill for the supply of 
energy in bulk, and the Electricity committee was instructed to 
bring up a report on the matter. A motion to rescind the agreement 
with the company was postponed. 


Torquay.—As the result of a conference between the borough 
electrical engincer (Mr. P. Storey) and the engineer of the Dolter 
Electric Traction Co. (Mr. E. A. Mitchell), the Council decided on 


Tuesday not to proceed with their application for sanction to a loan 
of £42,000 for new electricity works, but to rearrange and extend the 
plant at the present generating station at an estimated cost not 
exceeding £8,500. 


Tottenham.—On Tuesday the Council approved the draft agree- 
ment with the North Metropolitan Electric Power Supply Co. for 
the supply of electricity in this district. 


Wallasey.— The gross receipts of the municipal tramways for 
the year ended March were £38,768. 8s., and working expenses 
£24,881. 11s. 10d. 

After allowing £4,500 for depreciation and £843. 19s. for insurance 
and paying interest (£4,448, 12s. 10d.) and sinking fund (£1,809. 3s. 11d.), 
£2,650 was appropriated in aid of rates, leaving a balance of £218. 8s. 7d. 
to be carried forward. Outstanding capital expenditure is £136,318. 12s. 
7,142,881 passengers were carried, and 778,852 car-miles were run. 
Twenty-six cars have been roof-covered, and the remaining four are being 
similarly equipped. 

Warrington.—Sanction to a loan of £8,000 for extensions of the 
electricity undertaking has been applied for by the Council. 


Wigan.—The Corporation have agreed with Hindley Council in 
regard to the running of electric tramcars into the centre of Hindley, 
and the construction of the lines will soon be commenced. 


Wirksworth Derbyshire.—The Council last week referred to the 
Gas and Water committee a letter from Mr. L. Hall offering to 
supply the Council with current for public lighting at 6d. per unit. 
The chairman said this would be less than the present charge for 
gas lighting. 


Wolverhampton.—In presenting the annual report of the elec- 
tricity department, the chairman of the Electricity committee (Mr. 
Gough Allen) stated at the meeting of the Council on Tuesday that 

The gross profit was £12,995, out of which £4,200 had been paid for 
interest and £5,341 for sinking fund and repayment of loans, leaving 
a net profit of £3,454. The electricity undertaking was now in a good 
position. The profit on last year's working showed a considerable in- 
crease on that of the previous year, and that was largely due to the exer- 
tions of their electrical engineer (Mr. Shawfield) in bringing about a con- 
tinuous diminution in the cost of generation. Out of 190 municipalities, 
Wolverhampton stood seventh in the order of merit, and the committee 
had every reason to hope that during the next year they would get into 
the first three. They also expected that the number of additional con- 
sumers during the next 12 months would exceed the number obtained in 
any previous year. Rates and taxes had greatly increased, and on that 
account the committee did not feel themselves in a position at present 
to reduce the charges to consumers, 

The accounts were passed. 


Sports.—The annual sports of the Charing Cross Electric Athletic 
Association took place at Acton on July 22, The association is com- 
posed of members of the staff of the Charing Cross (West End and 
City) Electricity Supply Co. The cup, presented by the president, 
Mr. W. F. Fladgate (chairman of the company), for the highest 
number of points scored was won by Mr. W. B. Schroder, who was 
first in the sack race and second in the 100-yards race, long jump 
and half-mile relay race. Mr. H. Davies secured second prize, 
having been first in the 100-yards race and high jump and half-mile 
relay race. An enjoyable afternoon was spent, and the proceedings 
concluded with a dance. 

The annual sports of the employés of London United Tramways 
(Ltd.) were held on 27th ult., at the Brentford grounds. ‘The pro- 
gramme was of a long and varied character, and theentries numerous. 
The prizes were distributed to the winners by Lady Robinson. An 
al fresco concert in the illuminated grounds and dancing followed. 

On Saturday last the Robertson Electric Lamps Cricket Club met 
the Drake & Gorham Club on their own ground at St. Quintins, and 
after an even game Robertsons won by three runs. 


TRADE NOTES AND NOTICES. 


—— 
TENDERS INVITED. 


Chelmsford Town Council invite tenders for lighting the public 
streets and public clock within the borough with electricity or other 
illuminating power for three or five years from March 25, 1906. 
Tenders must reach the office of the town clerk (Mr. Thomas Dixon), 
16, London-road, Chelmsford, by Sept. 8. See advertisement. 


Dublin Lighting committee invite tenders for certain alterations 
and additions to the coal storing and conveying plant at Pigeon 
House generating station. Specifications, &c. (after 7th inst.), from 
the city electrical engineer (Mr. Mark Ruddle), Fleet-street, Dublin. 
Tenders, addressed to chairman of committee, 3, Cork-hill, Dublin, 
by noon Aug. 15. Further particulars are given in an advertisement. 

Fulham (London) Council require tenders by 4 p.m. of 16th inst. 
for erection of boiler house and clinker-riddling premises in connec- 
tion with electricity works extension. | 


650 | THE ELECTRICIAN, AUGUST 4, 1905. 


` “THE. ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is ready, price 15s., or post free in the 
United: Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 

 Electro-Fínancial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 

ment Departments affecting the Electrical Industry. 


Acton Urban District Council invite tenders from manufacturers 
for the supply of arc lamp carbons and house fuse boxes for 12 months. 
Specifications, &c., from the resident electrical engineer (Mr. J. 
Martin Blair), Gothic Villa, Mill Hill-road, Acton, W. Tenders, 
addressed to the Chairman of the Electricity committee, must be 
delivered by Aug. 21. See advertisement. 

Warrington Electricity and Tramways committee require tenders 
for 12 months’ supply of paper-insulated cables. Tenders to chair- 
man by noon of Aug. 11. 

Glasgow Corporation invite tenders for electric lighting of 
Hutchesontown district library. Tenders to town clerk by 14th inst. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council received the following tenders for the 
construction of tramways from York-road, Wandsworth, via Red 
Lion-street and Garratt-lane, to Defoe-road, Tooting, about 5:8 miles 
of single track : — 
Dick, Kerr & Co. (acc.) £98,242 3 7 | J. G. White & Co. .. £98,478 9 6 


T. C. Btarkley ...... 262,271 3 2 | W. Griffiths & Co. 97,091 1 5 
Muirhead, Greig & J. Mowlem & Co. . 96,384 0 0 
Matthews ........ 99,893 7 2 | R. W. Bla-kwpgll & Co. 06,202 4 6 


The engineer's estimate was £98,736. 5s. 6d. The successful tenderers. 
will be allowed to sublet portions of the work to Hadfield’s Steel Foundry 
Co., Anderson Foundry Co., Doulton & Co., Bayliss, Jones & Bayliss 
and the Associated Portland Cement Manufacturer's Со. ~ 

Five tenders were submitted to the London County Council for the ге. 
construction of the tramways from North-street, Wandsworth, via York - 
road, Battersea Park- road, &c., to Westminster Bridge: 


J. G. White &Co.(ac.) £163,874 11 2| G. Law.......... £177,284 19 6 
Dick, Kerr & Co. .. 169,736 8 0| Muirhead, Greig & 
Wm. Griffiths & Co. 173,830 4 1 Matthews 175,584 12 4 


The engineer’s estimate was £165,491 4s. 10d. The successful ten- 
derera will be allowed to sublet to the Anderson Foundry Co., Hadfield’s 
Steel Foundry Co., Lorain Steel Co., and the Associated Portland Cement 
Manufacturers’ Co. 


The following tenders were received by the London County Council . 


for a 5-ton overhead travelling crane and a 23-ton crane for the New Cross 
car shed :--- 


Jessop & Appleby Bros. * Thomas Broadbent & 

(accept d )) „009 0 Sons £1,102 2 
John Musgrave & Sons.. 1,498 0 Joseph Booth & Bros... 952 6 
James Spencer & Co. .. 1,310 0 John Hitchen & Son.... 1,010 0 
Dewsbury Elec. Mfg. Co. 1,230 5 | Do. ee. 980 0 
C. & A. Musker ........ 1,134 4 Do. Baas 915 0 
Leeds Engineering & Hy- * H. Morris & Bastert.. 881 13 

draulic Co. .......... 1.128 17 | * Carrick & Ritchie .... 859 0 


Not to specification. 

The successful tenderers will be allowed to sublet the electrical equip- 
ment to the Electric Construction Co. 

The offer of John Mowlem & Co. to construct the roadwork for the 
tramways along Theobaid's-road and the electrical equipment for the 
track work of the new tramways from Holborn Town Hall to Islington for 
£17,068, has been accepted by London County Council. 

Hadfield's Steel Foundry Co.’s offer to supply for £8,335 the special 
track work for the tramways from the Rosebery-avenue to the Strand has 
also been accepted by London County Council. 

London County Council recently accepted the tender of Messrs. 
Tampln & Makovski for wiring and fitting np the Wapping fire 
station for electric lighting at £115. Owing toa misunderstanding, 
the firm asked to be allowed to withdraw their contract, and 
this has been acceded to, the next lowest tender (that of Mr. A. 
II. Marshall at £125) having been accepted, 


The London County Council have accepted the offer of the P.O. 


‘Telegraph department to provide 28 additional fire alarms at 


£127. 15s. 

Islington (London) Electric Lighting committee has received the 
following tenders for a 1,500 kw. turbo-generator, exciter, condens- 
ing plant, &c. :— . 

Sillans & Robinson (Dick, Kerr alternator) (provisionally ac.) 958 


Ditto (Bruce Peebles alternator) ............. à 
Ditto (General Elec. Co. ditto ).............. 8,341 
Mather & Platt ........... d ИУ 14, 600 
British Thomson-Houston Co. (Mirrlees- Watson condenser).... 10,064 
Ditto (Worthington condenser) ...... 9,682 
Ditto (Allen condenser ᷑ᷣꝛꝛꝛ 9.680 
Bruce Peebles & Co. (Parsons turbineõᷣᷣ 7m q 9.750 
Ditto (Brush turbine)..............-- Tm 8,811 
Ditto (Richardsons, Westgarth ditto).......... 8,170 
Brush Co, i... edere 6õ5„„ 8 „ . 8,477 
British Westinghouse Coo nnn 8,430 
C. A. Parsons & Covvbvvvzl n ennt .. 8,405 
General Electric Co. (Parsons turbine) ...................... 8,192 
Ditto (Brush ditto )...................... 1,445 

Natural draught cooling tower in two sections :— 

Balcke & Co. (provisionally Mather & Platt .......... £1,180 
agacceptedpẽꝓ . £1,118 | Klein Engineering Co. .... 1,107 
Richardsons,Westgarth& Co. 1,852 | B. R. Rowland & Co....... 1,090 
E. F. Jarvis 1.580 Couper, Schwarz & Co. 940 
Worthington Pump Co. .... 1,226 | Zschocke & Co. 940 


The tender of John Spencer (Ltd.), at £446. 12s., was provisionally 
accepted for 800 ft. of 20 in. dia. steel riveted pipe for circulating 
mains, with 12 bends of same dia. 

Johnson & Phillips, Victoria Works, Old Charlton, have recently 
obtained the following contracts :— 

From the County of London Electric Supply Co. a number of hot-wire 
ammeters and transformers; from the Metropolitan Asylums Board a 
year’s supply of cables, concentric for C.-C. system, and flexible wires ; 
from the P.O. Telegraph Department 8 miles of 7/23 V.I.R. cable. 

Stepney (London) Borough Council have accepted an offer by the 
Underfeed Stoker Co. for an automatic stoker on six months’ trial. 
If the trial should prove successful the purchase price to be £452, 
but if unsuccessful a rental of £30 is to be paid. The Council have 
also the option of ordering three more stokers for £650. 

Babcock & Wilcox (Ltd.) have secured a contract for two water- 
tube boilers for the new Brighton-St. Kilda (Victoria) electric tram- 
way power station at £892. 10s. | | 

Hull Electric Lighting committee have accepted the tender of the 
Oldham Boiler Co. for six Lancashire boilers at £4,013, and that of 
the Lahmeyer Electrical Co. for steam engines and electric gene- 
rators at £77,899. 18s. | | 

Worthing Town Council have accepted the tender of the National 
Telephone Co. for providing and maintaining fire alarms at £43. Lis. 
per annum. 

Hornsey Town Council received 10 tenders for side-arm brackets 
and switchboards for arc lamps, &c., and that of the General Electric 
Co. was accepted. 

Hammersmith (London) Borough Council have accepted the 
tender of F. & E. Foster for building extensions at the electricity 
works at £1,607. 

Middlesex County Council have accepted the tender of Dick, Kerr 
& Co. for constructing junctions and cross-over roads at Stanbridge 
Park tramway depot at £776. 

Bolton Corporation have accepted the tender of Triumph Stoker 
(Ltd.) for two more mechanical stokers. 

Camberwell (London) Council have accepted the tender at £881 
of H. M. Leaf for wiring the new baths, including £250 for fittings. 


Faversham Council have accepted the tender of Somark & Hudson 


| for jointing tools at £11. 11s., and for a hand-cart at £6. 10s. 


Bury Corporation have accepted the tender of Triumph Stoker 
(Ltd.) for stokers for their electricity works. 


BUSINESS NOTICES. 


We are informed that the agency for Great Britain and Ireland 
for part of the manufactures of the Mulheim Works (Carlswerk) of 
the Felten & Guilleaume-Lahmeyerwerke (viz., all insulated wires 
and cables for electric light and power and for the Neptune copper 
rail bonds) was, from 1st inst., transferred to the Lahmeyer Electrical 
Co. (Ltd.), 109-111, New Oxford-street, W.C., and that their English 
chief electrical engineer (Mr. R. R Todd) has joined the Lahmeyer 
Co. from that date as manager of the cable department. The agency 
for telephone and telegraph wires and cables, as well as for all bare 
iron, steel, copper and bronze wires for all purposes, and their 
numerous other wire manufactures, such as wire ropes, wire netting, 
barb wire, wire chains, wire mats, &c., remain with Messrs W. F. 
Dennis & Co., 49, Queen Victoria-street, London, E.C., as hitherto. 

James Carter and John Horsfall, electrical engineers, 33, Man- 
chester-road, Nelson, Lancs., and motor and mechanical engineers, 
Hollybank, Brierfield, Lancs., have dissolved partnership. Mr. 
Carter continues the Nelson and Mr. Horsfall the Brierfield business. 
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The business of C. Olivetti & Co., electrical instrument makers, 
has been acquired by the C. G. S. Società anonima per Instrumenti 
Elettrici gia C. Olivetti & Co., 4, Via Broggi, Milan. Signor C. 
Olivetti is president of the new company. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

John Weston Martin and John Primmer Poor (trading as Martin 
& Co.), electricians, 154, New. road, Buckland, Hants., have been 
adjudicated bankrupt. 

A second and final dividend (1s. 4d.) will be payable on 14th inst., 
at 2, Clement's. inn, London, W. C., in the failure of Chas. Aubrey 
Smith, electrician, 23, King-street, W., and 6, Granard- road, S. W., 
London. 

A second and final dividend, 1s. 83$d., will be payable on 21st inst. 
at 4, Castle-place, Park-street, Nottingham, in the failure of Albert 
Smith (lately trading as the Electric Motor Supply Co.) at 54, 
Hounds gate, Nottingham. 

The Improved Electric Glow Lamp Co. (Ltd.) is to be wound up 
voluntarily, and Mr. S. Wiltshire, 19, St. Dunstan's-hill, London, 
E.C., is liquidator. 


Plant for Sale.— The Forth Shipbreaking Co. (Ltd.), Bridgeness, 
Bo'ness, N.B., have for sale two sets of triple-expansion engines, 
suitable for electric driving. See advertisement. 


Aston Manor Education committee invite tenders for the purchase 
and removal of the electric plant fixed at the Aston Manor Tech. 
nical School, comprising two 15-н.р. Crossley gas engines, two 
E. C. C. dynamos, switehboards, &c. Tenders to chairman of Finance 
and Building sub-committee by Aug. 8. 


Fulham (London) Council invite offers for a 800-kw. horizontal 
compound-condensing slow-speed (Musgrave-G.E.C.) set with con- 
denser. Particulars, &c., from the borough consulting and elec- 
trical engineer (Mr. Arthur J. Fuller), E ectricity Works, Town- 
mead-road. Offers to the town clerk (Mr. R. M. Prescott), Town 
Hall, Fulham, Lonnon, S.W., by noon of Aug. 16. See also an 
advertisement. 

An 8 kw. Parsons steam turbo-generator, two D.P. storage bat- 
teries, switchboard, &c., are advertised for sale in another column, 
Offers to Committee, Convalescent Home, Whitley Bay, near New- 
castle-on-Tyne. 


Messrs. White Bros. & Co., engineers, 
London, E., have for sale two dynanios. 
advertisement. 

A complete electric lighting plant is advertised for sale b B., 
" Hillsboro," Glebe-road, Reading. > 

Engineering Works Bale.—The South Fambridge electrical 
engineering works, of Wimshurst, Hollick & Co. (Ltd.), comprising 
an area of about von acres, were sold for £9,000 on Tuesday last 
week by Messrs. Fuller, Horsey, Sons & Cassell. 


Business for Sale.—Messrs. Lancaster & Harrison, auctioneers, 
111a, Western-road, Brighton, have for sale an electrical engineer's, 
gas and hot-water fitter’s business in a thriving sea-side town. See 
an advertisement. 

The “Journal.” — Part 174 of the “Journal” of the Institution 
of Electrical Engineers is now ready, price бз. For particulars of 
contents see advertisement. 

Rolling Stock.—The Brush Co. have issued a pamphlet of 64 
pages containing a large number of fine illustrations of electric rail- 
way and tramway vehicles, electric and steam locomotives, trucks, 
omnibuses, motors, controllers, car equipment, &c., manufactured 


High-street, Stratford, 
l'or particulars see 


by the company. The pamphlet shows at a glance the large range of 


motor vehicles of various kinds which the Brush Co. can supply. 
Of special interest are the descriptions and illustrations relating to 
all-steel cars and freight waggons, of which numerous patterns are 
made by the company. One specimen of this comparatively new 
departure is represented by a car built by the firm for the Baker 
Street & Waterloo Railway. It is 50 ft. long and has seating 
accommodation for 52 passengers. It is fireproof and, although as 
strong as a corresponding wooden coach, is about 5 tons lighter. 
It is claimed by the Brush Co. that this reduction of 5 tons in 
weight means a saving to the railway company of some £175 per 
car per annum in current. Another example of all-steel construction 
is the standard steel-hoppered car. This waggon will carry 40 tons 
of coal measuring 42 cubic ft. per ton when loaded to an average 
height of 9 in. above the top curb. 


Switch Gear.—The Union Electric Co., 151, Queen Victoria- 
street, E.C., have ready a new list, No. 6,010, which contains par- 
ticulars and prices of low-tension switch gear, including cutouts and 
fuses. Two leading types of switches are included — viz., pattern B 
(of small-ampere capacity, with one, two or three poles) and pattern 
C (for larger currents—up to 6,000 amperes). Both types of switch 
are arranged for mounting behind the switchboards with the operat- 
ing handle in front. For use in connection with the switches 
special open fusible cutouts for low-voltage and enclosed handle 
plug carriers for high voltages are also listed. 


Phenix Recording Draught-gauge.—This useful instrument 
consists of the dial gauge and the recording instrument. The former 
was fully illustrated and described in The Electrician, Vol. LIII., 
p. 802. It is mounted in front of the boiler in a prominent position 
and enables the stoker to adjust his dampers to obtain the maximum 
efficiency of the boilers as far as draught is concerned. The record- 
ing device registers continuously on a chart the exact draught with 
which the stokers are working and, moreover, affords a reliable 
means of controlling the periods of stoking and cleaning. The 
recording drum is fitted with a seven-day clock movement. Some 
further particulars are given in a couple of pamphlets issued by 
Messrs. Sanders, Rehders & Co, from whom prices, &c., are also 
obtainable. One of the pamphlets also gives curves showing the 
variation of the draught ‘‘ before use and “after use.” 


Catalogues, &c.— Messrs. Ferranti Limited have ready catalogue 
lists Nos. 20 and 21, dealing with transformers and street tanks re- 
spectively. The lists are illustrated and contain some useful 
particulars. In that dealing with street transformer tanks it is 
explained that the whole tank is cast in one piece and the only joint 
is the lid, which is held down by brass studs, the joint being packed 
with a formed rubber ring the exact size of the flange. The high 
and the low-tension cables are led into the tank through watertight 
glands. Either one of two kinds of lids is provided as desired. 
The first consists of & single casting, and the second of & wrought- 
iron lid provided with two small supplementary lids covering the 
h.-t. and the 1.-t. terminals and plugs respectively. Thus, to alter 
the connections with this latter arrangement, it is not necessary to 
lift off the main lid. Set screws are provided to enable the joint to be 
broken easily. These street tanks are intended for any voltage not 
exceeding 8,000, and are made in two sizes to contain transformers 
up to 20 Kw. and 50 kw. capacity respectively. From an illustration 
it appears that the fuses are conveniently arranged both on the 
h.-t. and l.-t. sides, all connections being mechanically made. A 
Cardew earthing device is fitted to comply with the Board of Trade 
rules, and a tray filled with calcium chloride keeps the inside of the 
tank absolutely dry. 

The General Electric Co. have ready for distribution a little 
novelty card advertising their K 25 battery wall telephone, which 
has recently been remodelled in order to bring it up to the very 
highest state of efficiency and simplicity. The trade will find this 
novelty card very useful as an advertising device. 


Exports of Electrical Apparatus and Material.— The follow. 
ing list gives official particulars of the exports of British manu- 
factured electrical] apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from July 26 to Aug. 1, with the 
porta of destination :— | 

Africa—Alexandria, £27. (telegraph material); Cape Town, £195 
(including £20 telegtaph material); Delagoa Bay, £376; Durban, £940; 
East London, £16; Suz, £10,440 (telegraph cable). Argentina—Buenos 
Ayres, £255 (including £136 telegraph material). Australasia— Adelaide, 
£201; Christchurch, £308 ; Fremantle, £726 ; Melbourne, £248 (including 
£15 telegraph material); Otago,£1,156; Perth, 2415; Rockhampton,£1,250; 
Sydney, £14,015 үер £478 telegraph material); Welliogton, £530 
(including £394 telegraph material). Azores, £100 (telegraph material). 
Belgium—Ostend, £10.  Borneo—Sarawak, £112. British Guiana — 
Demerara, £16. Canary Islands, £25. Ceylon—Colombo, £84. China - 
Shanghai, £947; Tientsin, £37. France—Bordeaux, £45. Gibraltar, 
£2,561. Holland—Amsterdam, £61; Terneuzen, £131 (telegraph mate- 
rial. Hong Kong, £154, India—Bombay, £532; Calcutta, £2,441 
(including £70 telegraph material); Karachi, £587; Madras, £516. 
Japan—Nagasaki, £39 (telegraph material); Tokyo, £437 (telegraph 
material); Yokohama, £426. Madeira, £339 (telegraph material) Mexico 
— Coatzacoalcos, £3,060. North Atlantic, £2,471 (subraarine cable). 
Spain—Vigo, £115 (telegraph material). Straits Settlements—Penang, 
£13; Singapore, £1,944 (including £1,896 telegraph material. Uruguay 
— Monte Video, £11. West Indies—Grenada, £48. Total £48,360, against 
£5,659 for three days last year (July 27 to 29). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norn.— The undermentioned Applications are not open to public inspec- 
tion until after acceptance of Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete 
Specification accompanies application, an asterisk is affixed. 

April 25, 1905. 

8,697 T. BERNDT. Electric belt.“ | 

8,704 F. W. Sr. John. Supporting telephone receivers.“ 

8,711 B. G. LAMME. Distribution of electric energy to apparatus capable 
of being operated by direct and alternating currents. (Date 
applied for, May 3, 1904, date of application in U.S.)* 

8,721 WESTDEUTSCHE THOMASPHOSPHAT-WERKE, G. m. b. H. Preparing 
nitrogen oxygen compounds by electricity. (Date applied for, 
April 7. 1905, date of application in Germany.)“ 

8,728 H. M. Love. Trolley retractor.“ 

8,752 G. M. Gest. Laying electrical wires in conduits.“ 
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April 26, 1905. 


5,8214 J. Skwiasky, Telephonograph, (Date applied for, March 20, 1905.) 
(Date applied for, 


8,759 A. Mantz. Electric distant gas lighting device. 
April 27, 1£04, date of application in Germany.)* 

8,765 L. Papwick and J. MCKECHNIR. 

| to sparking plugs of internal combustion engines. 

8,780 D. Apamson and J. B. Duck. Tr. 
switches. 

8,789 R. Grisson. Safeguarding electric unipolar cells. * | 

8,822 E. S. G. Regs, С. Н. Ines and W. ArmistgaD. Regulation of elec- 
tric circuits subject to rapidly. fluctuating loade. | 

8,828 and 8,829 B.T.-H. Co. (G.E. Co., U.S.) Are lamps. 

6,836 (LE CoMTE) HENRI JACQUES WESSRLS DE Frise. Ozonising apparatus. 
(Date applied for, April 26, 1904, date of application in Fiance.)* 

8,838 J. T. SzEK. Apparatus for telegraphic purposes. 


April 27, 1905. 
6,9594/04 H. C. Levis. (G.E. Co., U. S.) Carbons. 
March 22, 1901.) 
8,843 W. T. бквірімс & Co. (Lrp.) ard F. C. GEARY. 
electric vehicles. 
8,846 R. Baron. Electrical collector trolley-he:ds. 
8,847 W. J. BowbEN and J. W. CnoNESHAW. | Con rolling poles and ropes 
of clectric tramway vehicles. 
8,890 H. SgoEMAKER. Wireless telegraph system.“ 
8,891 E. L. Frexor. Filaments. (Date applied for, May 7, 1904, date 
of application in Belgium.)* - 
8,906 E. R. Hitt. Distribution of electrical energy. 
8,907 P. M. LIF col. Systems of electrical dis'ribution. 
for, May 3, 1904, date of application in U.S.)“ 
8,931 T. vox Zwaicpenck. Controlling system for electric rai ways.“ 
8,915 G. L. Campnens and W. М. Ѕтернехз. Electric ra‘iway systems.” 
8,921 A. N. Consett. Points for electric tramways on the slot conduit 


syetem.* 
April 28, 1905. 

8,968 A. J. WHITCOMBE and M. WILLIAMS. 
electric lamps. 

8,972 P. C. Hewitt. Systems of electrical distribution of direct currents 
by vapour rectifiers. (Date applied fcr, May 13, 1904, date of 
application in U.S.)* 

8,975 P. C. Hewnr. Vapour electric apparatus. 
May 13, 1904, date of application in U.S.)* 

8,975 D. KUGELMANN. Automatic telephone exchange systems. (Date 
applied for, April 29, 1904, date of application in Germany.)“ 

8,991 La COMPAGNIE FRANCAISE DE L'AMINTE DU Car, Insulating elect іс 
wires and cables. (Date applied for, May 10, 1£04, date of 
application in France.)* 

8,994 B.T.-H. Co. (G.E. Co., U.S:) Switches. 

996 E. R. Grote and M. V. ELY. Arc lampe. 

003 J. G. Lemon, E!ectrically-driven rotary hair brushes. 


(Date applied for, 


Lifeguards for 


(D te applied 


Adjustable brackets for 


(Date applied for, 


April 29, 1905. 
9,057 L. Binks. Electric water-heating apparatus or radi«tor. 
9,064 B.T.-H. Co. and E. J. Murrny. Switches. 


May 1, 1905. 

9,088 Н. A. FLERT and S. Roperts. Dyeing and stripping weol, silk ard 
other fibrea by electricity. 

9,101 P. H. Jors. Electrical connections.“ 

9,107 G. Scnaurr Electric traction storage batteries. 

9,110 A. Sweet. Distribution of electricity. 

9,118 J. H. Sr. Нии, Mawpsrey. Dynamo electric machinery for pro- 
ducing constant voltage at varying speede. 

9,120 A. Frey. Periodical switch. (Date applied for, Aug. 3, 1904, date 
of application in Germany.)* 

9,134 Ј.Ѕтомв & Со. and J. R. QuaiN. Charging and discharging secondary 
batteries applicable to electric train lighting installations. 


May 2, 1905. 
15,736A/04 J. A. Е. EuIx d. Apparatus for detecting electrical oscillati;na. 
(Date applied for, June 17, 1904.) 
9,161 C. E. CLARK. Watertight electric lamp for motor cars. 
9,162 S. FEATHER, G. R. FEATHEB, Н. F. Евлтнев, E. E. FEATHEB and 
J. W. AsTLEY. Trolley collectors. 
9,181 H. Hirst and J. Н, CorLiNGs. Electric light candle fitting. 
9,205 E. M. T. Воррлм. Electrically-operating hydraulic apparatus. 
9,209 C. D. EHRET. Long-distance signalling systems, 
9,216 J. 5. Zerse. Purification of water by electrical means. 
applied for, May 2, 1904, date of application in U.5.)* 
9,219 G. Macini. Coherers. (Date applied for, May 8, 1904, date of 
application in Italy.)* 
9,257 M. A. DR Dion and G. Bouton. 
of internal combustion engines, 
date of application in France.)* 


May 3, 19С5. 
9,274 G. Porritt. Preventing accidents from breakage of overhead wires. 
9,279 and 9,739 A. P. Woop. Controlling the supply of energy from 
alternating-current generators to alternating- current motors. 
9,236 F. Влмконтн. Trolley wheel for electric traction. 
9,505 L. К. GLEgAsON. Switch. 
9,544 J. KRnuYswiJK. Electric-current motor. 
1904, date of application in Germany.)* 
9,546 A. E. DAKHYL and A. GALANTI. Construction of accumulators for 
small arms. 
9,527 B.T.-H. Co. (G.E. Co., U.S.) Systems of control for magnetic clutch- 
speed-changing gears applicable to self-propelled vehicles. 


(Date 


Electrical regulation of the speed 
(Date applied for, Dec, 23, 1994, 


(Date applied for, May 5, 


Electrical connection for cables 


Electric controllers and slarting 


SPECIFICATIONS PUBLISHED. 


Theee may be obtained at the Sales Department of the Patent Offi:e, 
Quality-court, Chancery-lane, London, W.C., at a uniform price of 81. 


PUBLISHED MAY 11, 1905. 
1904 SPECIFICATION. 


10,744 CrossLRY X ATKINSON. Internal-combustion engines. | 

10,962 Тімміз. Electro-magnetic apparatus for operating railway signals 
and points. 

11,093 Atkinson. Electricity meters. 

11,284 Hirst & Cotiixcs. Counter weights for electric light fittings. 

11,446 B.T.-H. Co. (G.E. Co., U.S.) Brake mechanism. 

11,633 WaoNEn. Electro-magnetic selecting or distributing device for use 
in type distributing and other machines. 

11,842 Wricat. Lightiog railway vehicles by electricity. 

12,035 CLELAND & Stewatt. Expansion steam trap. 

12,060 Cig. FRANÇAISE DE L'OzoNE. Apparatus for mounting and cooling 
statical ozonisere. (Dale applied for, Nov. 20, 1903.) 

12,136 Tavron. Manufacture of welded conduits for electric wiring. 

12214 British PrometHeos Co. & Skipwith. Electrical cooking and 
heating apparatus. 

12,33) Berca. Internal-combustion motors. 

12,418 ре VEULLE. Switches. 

13,072 B.T.-H. Co. (G.E. Co., U.S.) Electric condensers. 

15,2275 В.Т.-Н. Co. (G.E. Co., U.S.) Rail bonds. 

13,277 B.T..H. Co. (G.E. Co., U.S.) Coil-winding apparatus for electrical 
purposes. 

13,516 Taytor, Mechanical ear for suspension of trolley wire. 

13,569 B.T.-H. Co. (G.E. Co., U.S.) Electric controllers. 

13,596 Barnes. Electric alarm clocks. 

13,630 RHIxD & THoMsON. Smoke-consuming apparatus. 

13,686 HowonrH (Firm Magneta, Fabrik Electrischer Uhren). “Ulocke con- 
trolled by reversals of electric current. 

13,720 SchixRwATRR. Electric traction overhead equipment. 

13,864 B.T.-H. Co. (A.E.G.) Construction of dynamo electric machine». 

14,128 Leitner. Preliminary treatment for accumulator plates. 

14,196 B.T.-H. Co. (G.E. Co., U.S.) Electrodes for arc lighting. 

15,294 BETTs. Process of electrodepositing antimony. 

15,298 B·rrs. Process of treating the metal mixtures produced as a by- 
product in electrolytic metal-refining operations. 

16,412 Lake (Cyanid-Ges.) Hardening or case-hardening of iron aud steel. 

16,989 Scorr & HusBAND. Turbine engines. 

17,081 JackMaN, Woopcock & Lepaarp. Solder for aluminium. 

19,631 Cousin. Hydraulic engine. 

22,808 LUNDELL. Alternatiog-current motors. 

22,965 Youna & Srupp. Rail chaira. | 

23,003 WILKINSON. Governing mechanism for turbines (Date applied 
for, Nov. 10, 1903.) 

25,610 HowonTH (Squier). Wireless telegraphy. 

27,572 GRRSTT. Steam generators. 

27,001 WiLKINSON. Elastic-fluid turbines. (Date applied for, April 20, 1994.) 

27,902 GARDINER. Secondary batteries. 

93,131 WILKINSON. Elastic fluid turbines. (Date applied for, April 8, 1924.) 

28,570 HarRRISON (Guatt). Switches. 

22,401 Keitn. Rotary engines. 


1905 SPECIFICATIONS. 


352 Davis & CowRAD. Protective apparatus for alternating-current 

circuits. (Date applied for, Jan. 20, 1904.) 

2266 Siemens Bros & Co. (Siemens & Halske A.-G.) Spring jacks for 
telephone switchboarde. ` 

4,073 Oatway, May & May-Oatway Fire Arpitasces (LTD.). Fire alarme. 

4,852 DodpiLL. Electrical fittings. 

5,545 GARDNER & GARDYER, Governing devices for internal-combustion 
engines. 

6,865 Baas (Telephon Fabrik A. G. vorm. J. Berliner). Micro-tele- 


phones. 
PUBLISHED MAY 18, 1905. 
1904 SrECIFICATIONS. 
7,044 ArmstRona & Овілма. Electro-capillary apparatus. 
8,910 KLEIN. Push buttons for closing electrical circuits. 

10,003 Weir. Steam engine air pumps. 

10,800 Berry. Transformers. 

10,878 B.T..H. Co. (G.E. Co., U.S.) Protecting alternating-current apps- 
ratus. 

11,154 LUNDBERG. Rotary steam enginea. 

11,309 Martyn. Devices for connecting са] >з having two or more strand 
wires or cords, lead pipes, rubber tubes and the like. 

11366 FoLLAGAR. Steam turbines. | 

12,001 Cre. FRANÇAISE DE L'OZoNR. Sterilization of water by ozone. 
(Date applied for, Nov. 20, 1903.) 

12,638 Соонтот. Draught regulators for steam boiler furnaces. — 

12,695 Warwick MacuiNERY Co. (G.E. Co, U.S.) Valve mechanism for 
elastic-fluid turbines. 

12,757 BENTLEYy. Electric motor and speed control therefor. | 

15,204 Ноу & Barker. Means for controlling the working of hoists 
or lifts and for locking and controlling the opening and closing 
of the doors which shut off the hoist well and access to the hoist- 

15,491 CHortton. Internal-combustion engines. 

13,543 LUNDBERG & LUNDBERG. Switches. 

13,746 Gray. Internal combustion engines. 

15,966 EcERsDOÓRFER. Rotary engines or motors. f 

14,243 Warwick Macuinery Co. (G.E. Co, U. S.) Governing mechanisa в 
for elastic-fluid turbines. 
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14,460 Јоннзом (Badische Anilin & Soda Fabrik). 
ment of phase in electric-current circuits. 

14,921 Веннізсн. Elastic-fluid turbines, (Date applied for, July 3, 1903.) 

15,489 Iwar:s BorLER Syap. & IxdLIs. Fire-tube steam boilere. 

17,311 BrnRiscH. Regulation of turbines. (Date applied for, Aug. 8, 1903.) 

21,704 Ѕиокев. Hydraulic governor for engines or motors. 

26,141 Havs. Method and means of consuming amoke. 

27,900 GaARDINRR. Secondary batteries. 

28,578 WILKINSON. Governing mechanism for batteries of turbines. (Date 
applied for, April 20, 1904.) 

28,980 NIERAKER. Joint arm for supporting electric lamps. (Date applied 
for, Oct. 8, 1904.) 


1905 SPECIFICATIONS. 


789 Union ELXKTRICOIrATS-G ES. Electric heating of electric vehicles. 
(Date applied for, Jan. 16, 1904 ) 
923 CONRAD. Electrical measuring instruments. 
Jan. 20, 1904.) 
s 1,077 Forpycs. Pneumatic-despatch-tube apparatus. (Date applied for, 
Aug. 25, 1904.) 
5,409 SigMENS BROS. & Co. (Siemens & Halske Akt.-Ges.). 
of multiple switch-boards for telephone exchanges. 
3,510 LAND & SEEKABELWERKSE AKT.-(igs. Devices for preventing over- 
charging of cables. (Date applied for, March 31, 1904.) 


PUBLISHED MAY 25, 1905. 
1994 SPECIFICATIONS. 


9,518 RicHaRDsON, Heap, Heap, BalL ET, BRIERLEY & BILLINGTON. 
Hangers or eara for trolley wires. 
9,707 MvuIrRHEAD. Multi- tubular steam generators. 
9,836 Lévy. Production of metallic deposits upon metal to prevent the 
вате from oxidation. (Date applied for, May 1, 1903.) 
9,969 WiLHELMI. Electrically-driven coal whips or hoists, 
9,994 HELE.SHaW. Friction clutches, brakes, dynamometers, &c. 
10,070 Boara. Regulating sockets or switches for electric lighting, heat- 
ing or power purposes. 
10,080 Tanner. System and apparatus for distribution of electrical energy 
over a large subdivided area. 
10,081 Venner. Electricity meters. 
10,168 Girranp. Explosion engines. 
10,461 B.T..H. Co. (G.E. Co., U.S.) Multiple electric switch rheostats. 
10,575 Stews. Type-printing telegraphe. 
10,582 SCHOFIELD & MACFARLANE. Steam-boiler flues or furnaces and 
devices for promoting combustion therein. 
10,632 Cousins & GUTHRIE. Machine for scaling boiler tubes. 
10,680 NkzLEMANs. Railway switching apparatus. 
10,803 BasnoaEgR. Apparatus for signalling the course of ships during 
foggy weather. (Date applied for, June 25, 1903.) 
11,368 Graham. Switches for use with telephonic apparatus. 
11,930 B.T..H. Co. (G. IZ. Co., U.S.) Alternating-current motors. 
12,192 B. T.-H. Co. (G. E. Co., U.S.) Brush holders for dynamo-electric 
machines. 
12,340 B. T.-H. Co. & Comrr. Cut outs, switches, &c. 
12,373 NALDER BROS. & THOMPSON. (White.) Mazimum- demand indicator. 
12,970 WRI nr. Small dynamos and motors. 
13,320 BELL Iss & Мовсом, & JUDE. Steam or gas turbines. 
13,624 MacLean. Brush gear for commutatora of the internal ring type 
for dynamos and motors. 
13,862 B.T.-H. Co. (A. E. G.) Аге lamps. 
14,071 Berry & SKINNER. Raising, supporting and lowering are lampe. 
14,733, 14,734 and 14,735 CAROLAN. (G. E. Co., U.S.) Аге lampa. 
14,740 B.T.-H. Co. (G.E. Co., U. S.) Electricity meters. 
14,770 Hirst & CoLLINx AS. Electric light reflectors, 
15,034 Crompron & Co. and Hopason. Are lamps. 
21,001 BABCOCR & Witcox, KOLLE X PARKER. Chain-grate stokers. 
12,151 P. В. H. ӨкАвкоок, H. H. P. Ѕелввоок & L. K. Jos. Automatic 
electric switching devices for flash advertising signs and the like. 
21,846 CaszRON. Switches. 
22,000 Лаосло. Electric motors. (Date applied for Oct. 21, 1903). 
23,999 ErLoR & ELLoR. Cutouts for disconnecting conductora in case 
of breakage. 
23,716 ALLGEMEINE ELEKTRICITATS-GES. Prevention sparking at the com- 
mutators and like contact devices of electric motors. (Date 
applied for, Nov. 2, 1903.) 
23,991 ALLGEMEINE ELECTRICITATS Grs. Magnetic suspensions for the 
moving parts of measuring instruments. (Date applied for, 
Nov. 6, 1903.) 
25,643 and 25,646 Strong. Space telegraphy. (Date applied for, Nov. 25,1903.) 
27,199 Sıemens Bros. & Co. (Siemens Schuckertwerke, G.m.b.H.). Method 
of accelerating the excitation of dynamo-electric machines. 
28,595 DourT (Richards). Electromagnetic switches. 
28,978 Evans-Jackson (Turbine Pump Co.) Centrifugal pumps. 
29,014 LonapEN. Switches. 
29,401 LAKE (Bradshaw, Keough, Keough and Keough). Pendant electric 


Reduction of dieplace- 


(Date applied for, 


Arrangement 


fixtures. 
29,552 HoL ES. Electrical signalling apparatus. (Date applied for, March 19, 
) 


1905 SPECIFICATIONS, 
493 BiAtHy. Electromagnets for use in electricity meters. 
1,681 MancoNrs WIRELESS TELEGRAPH Co. & TURNBULL.  Insulatora. 
3,571 ScuóNBERG. Mechanism for actuating electric clocks. 
5,822 Rateau. Apparatus for governing engines driven by steam from 
different sources at different pressures. (Date applied for, March 


2, 1904. 
4,062 Кане. Sparking plugs operating with magneto electricity, for gas 
or oil engines, 


COMPANIES’ MEETINGS AND REPORTS. 


mmm 


City & South London Railway Co. 


The forty-second ordinary general meeting was held on Tuesday. 
Mr. CARL. ES Grey Morr presided. 

Mr. W. F. KNIGHT (the Secretary) read the notice calling the meeting, 
and the report and accounts were taken as read. 

The CHAIRMAN : Gentlemen, it is with feelings of the profoundest 
regret that your Directors have to meet you to-day to again recommend 
a reduced dividend. I can assure you that during the past half-year 
your Directors and ófficers have done all that they could to meet 
the various adverse influences that have been at work and I can 
further assure you that a great deal of thought, a great deal of care 
and a great deal of time and attention have been given to the 
whole question, and I much regret that the business of the Company has 
not been more successful than it has been. Before I say anything 
further on matters generally, I will first, as usual, deal with the fizures 
of the accounts. The capital issued during the past half-year has been 
£150,000 of ordinary stock which you created at a previous meeting and 
authorised usto issue, The amount of the expenses, including the largest 
item, the discount at which that stock was issued, was £116,410, leaving, 
as you will see, a balance of £33,589, and as there was a debit balance on 
capital account on Dec. 31, 1904, of £24,572, we have a balance to the 
credit of capital account now amounting to £8,716. As regards the ques. 
tion of the further capital which is required, we propose that we shall raise 
that money by means of the issue of preference stock and debenture 
stock. We shall have plenty of capital for all purposes we require when 
we have placed these issues ; in fact, we shall have more than we shall 
want, and I may say that we hope to get good premiums on the issue of 
these stocks which should go far to reduce the discount which we have 
had to take in the case of the ordinary stock itself. Turning to the 
details of the working of the railway and dealing first with the revenue 
reccipts, you will see that there has been a decrease in the passengers 
carried of 564,399 in numbers and £4,677 in the amount of the money 
received. Expenditure has also decreased by £1,436. The reduced 
amount available for dividend is £1,485, so that you will see that 
the £4,041 net decrease in the receipts I mentioned has thus come 
down to £1,485. In consequence of the decrease in the expenses 
and the increase in the receipts from interest and from the extra 
balance brought forward there is a sum available for dividend, after 
providing for debenture interest, of £30,199. The preference stock divi- 
dend absorbs the sum of £14,358, and the ordinary stock holders will 
receive at the rate of 2 per cent. dividend, which will absorb £14,800, 
making together a total of £29,158, carrying forward to the current half- 
year а balance of £1,041. I would like to explain that the reduction in the 
expenses is partly due to the fact that we have reduced the train-miles run 
to a certain extent as compared with thecorresponding half of the previous 
year. In the past half-year there were only about 539,000 train milea 
run against 589,000 train-miles in the corresponding period of the pre- 
vious year, or а decrease of about 50,000 train-miles. The passenger total 
is 8,662,000, against 9,226,000 a year ago. This is in consequence of the 
reduced number of trains run, and although there is a decrease in the 
total number of passengers carried, yet there has been an increase in the 
number of passengers carried per train from 95 to 98. The receipts per 
train have been 16s. 87d. against 168. 8d., and the receipts per train- 
mile 2s. 7d. against 2s. 7:3d. The receipts per passenger have been 
1:844, against 1:85d., or practically the same. The working expenses 
have been 461 against 45°6 per cent. a year ago, a very slight 
increase. The expenses per train-mile have been 1s. 3:64. against 
18, 2:9d., not a very great difference. The locomotive charges are 
4:794. against 4:58d., and the traffic expenses 6:8d. against 6˙5d. The 
number of trains run (net train-mileage) is 88,056 against 96,229. 
All these figures show the great care evinced on the part of all 
your officers in the working of the railway and how we have carefully 
economised in every way possible without injuring the traffic of the line. 
Now, having dealt with these accounts, I fcel that you would like to 
know something of what is going to happen in the future. We have been 
going down for several ycars in our dividend, and you will want to know if 
that is going to continue and what we are tolook forward to for the future of 
this line. Well, we have gone into all the details of this question as far as 
we possibly can, and I may tell you that, in the first place, with regard to 
the L.C.C. electric tramways and their competition, it has been, as you 
know, a very disastrous affair for our short-distance fares-—the halfpenny 
and the penny fares. Well, they have done their worst. They have practi- 
cally annihilated our penny fares in that part where they run. We have 
not got, I may say, practically any penny fares left there. People do not 
use our line for penny fares. It takes too long to go down in the lifts 
and come up again, and they prefer the tramway. Well, as I say, they 
have done their worst and they cannot very well do more. If they have 
taken away all of your penny traffic they cannot take anything ;more. 
Then what have we got left? We have got the long distance fares, and, 
after all, they constitute the great bulk of our traffic, and these cannot be 
touched by these tramways, and therefore we have the consolation of 
feeling that, as far as the tramways are concerned, we have got pretty 
nearly down to bed rock. I do not think that there is much for us to fear 
from them in the future. The next question which has affected us has 
been the weather. Now, unfortunatcly, your Directors cannot control 
the weather in any shape or form, and during the past 12 months we 
have had one of the most exceptionally dry seasons which, I suppose, 
has ever occurred. That has been inimical to our traftic. However, 
gentlemen, that is a thing which is not likely to continue in this country. 
There is still another question which is exercising the public mind at the 
moment, and that is the question of the development of motor omnibuses 
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and their effect. Well, I do not think that we have very much to fear 
from them. I think, on the contrary, that in many cases they will bring 
us traffic, but, anyway, I do not think we have much to fear, and we 
have evidently got to look in the fature to the long-distance traffic, 
and to cultivate that in every way we possibly can. We tried— 
feeling it necessary to do everything to prevent this decrease in 
the traffic—we tried last May the experiment of making a very 
considerable reduction in the fares charged upon this railway. We 
made this reduction, Lut I regret to say that the result has not been 
satisfactory. We have not lost anything by the reduction in the fares, 
but the effect has been that we have had to carry a great many more pas- 
sengers actually for nothing. It does not look as if the reduction in fares has 
resulted in the return which we expected, and in the future we have, there- 
fore, got to look to the extensions of our line and the long-distance traffic, 
and thatis why we are getting on with our extension to Euston. We have 
found hitherto when we have run through a district which is already built up 
and completed, as regards its houses and its boundaries, that there has 
been some little reason for building, but only comparatively small, and 
therefore we have found that the traffic—as has been mentioned by me 
on several occasions at these half-yearly meeting:—shows that after what 
I may call the first increase of traffic from those extensions, it has become 
almost stagnant. It does not go on continually and annually increasing 
as we expected that it would do. That is, of course, because we 
have tapped the whole traffic at once. Now, by this extension to 
Euston Station and to St. Pancras Station, we at once put ourselves 
into connection with four great railway systems, with a large sub- 
urban element, and a growing element which must develop very 
fast instead of merely remaining stagnant. The traffic will be 
growing and perpetually growing, and we shall benefit thereby. 
I may tell you that the contract for the extension to Euston has 
been let, and we have very excellent contractors. The price is a reason- 
able one, and we have every reason to believe that the line will be 
completed witbin the contract time—as far as the contractors are con- 
cerned, at any rate within the contract time, which is Michaelmas of 
next year—the end of September, 1906. I now move the adoption of 
the report and accounts. 

Mr. C. SEYMOUR GRENFELL seconded the resolution. 

Mr. THOMPSON said he thought that it was very satisfactory to hear 
the statement from the Chairman as to the progress which they were 
making with the Euston extension. He hoped that the future result to 
the shareholders would turn out much more satisfactory than was at 
present the case. There was one important point, however, to which he 
desired to draw the attention of the Directors, and that was that he did 
not think that their railway was sufficiently well known to the public at 
large. He had no doubt whatever, from the statement of the Chairman, 
that a great deal had been done to keep down the mileage on the 
line, but he wondered whether that was altogether a satisfactory 
thing, and whether it might not have the effect of depriving them 
of some of their traffic. In his opinion where there were more 
trains there were likely to be more passengers, and he, for his own 
part, thought it better to run as frequent a service of trains as pos- 
sible, so that passengers found they did not have to wait more than a few 
moments. Unless they gained in some way by having more passenger 
traffic pez train-mile he did not see the advantage in the reduction of the 
train-mileage. 

Mr. COLLINS said that, if it was not inimical to the welfare of the 
Company, he would like to ask at what price per cent. the new ordinary 
capital stock had been issued —what did they get for it! 

The CHAIRMAN : The price at which the ordinary stock was issued is 
mentioned in the accounts, To answer the points raised by Mr. Thompson, 
I may say that the Directors have already very carefully considered the 
various matters which he has raised, and especially with regard to 
making the line better known. We have done everything that we could 
within а reasonable cost to carry this out. We are considering 
the whole matter very carefully and doing all we can to bring our 
railway prominently before the notice of the public. As regards the 
question of the expenses per train-mile being heavier, they are not 
really so, because you must remember the reduced number of train-miles 
that we have run—some 50,000 miles less —and if the ratio has increased 
it is by very little indeed, especially when you regard the reduction in the 
current "i pru and in other ways. We have had a very large 
decrease indeed in the gross receipts of the railway, and the expenses 
would certainly have been very much heavier if we had not run less 
train-miles. 

Col. PERRY asked whether the line, which was being built and was 
coming into this Company's old station at the other end of King William- 
street, was likely to be of any benefit to them in re-opening the portion 
of unused line which was lying idle at the present moment. Would that 
branch come into use again and be a source of revenue to them? 

The CHAIRMAN regretted to say that he did not think so. 

The resolution was then unanimously carried. 

Resolutions approving the dividends, and according a hearty vote of 
thanks to the Chairman, Directors and staff of the Company were carried 
unanimously, and the proceedings terminated. 


Waterloo and City Railway Co. 


The half-yearly general meeting of the shareholders of this company 
was held yesterday at Waterloo Station, under the presidency of Sir 
CHARLES ScoTTER. | i 

The SECRETARY (Mr. Godfrey Knight) having read the notice calling 
the meeting, 

Tae CHAIRMAN stated that the accounts fur the past half-year con. 
tained nothing of a startling character. The receipts were £200 more 
and the expenses were £289 less than they were a year ago. 


proposed was the same as for the half-year ended June, 1904—namely, 
3 per cent., and the carry-over was £658, inoluding £256 brought forward. 
They needed just £675 to pay } per cent., so they came very near to being 
able to increase the dividend. There was an apparent falling off of 8,000 
in the number of daily passengers, but this was more than made up in the 
increased number of season ticket holders. If they made an estimate of 
the number of journeys made by tae season ticket holders and added them 
to the others, they arrived at the following comparisons: The number of 
passenger journeys, including season ticket holders, was for the 
past half-year 2,775,127 as compared with 2,729,982 for the Jane half 
of 1904, showing an increase of 45,145. On the whole, this was rather 
satisfactory. The amount received ia fares was £17,522, and the fare 
per passenger worked out at 1:514., or a fraction over 14d. as compared 
with 1:49d. a year ago, or just under 13d. As be had said, the expendi- 
ture had been £289 less than in the June half of 1904, and the cost per 
train-mile worked out at 1s. 82d. against 1:.944. The decreas3 was 
chiefly accounted for by the fact that a year ago the working expenses 
included £300 for compensation to a passenger who met with an accident 
when alighting from a train at Waterloo. The result of the half-year's 
working was that the net receipts were more than sufficient to pay 3 per 
cent. on the Waterloo and City capita’, and under the working agree- 
ment the South-Western Co. were entitled to retain one-third of the 
excess, After the Waterloo and City Co. had paid their general charges 
and had dealt with other debits and credits mentioned in the net revenue 
account, £8,758 remained available for dividend. He thought he might 
say, in passing, that the general charges of this little railway were less 
than those on any railway in the country. A dividend of 3 per cent. 
per annum would absorb £8,100. "The other accounts did not seem 
to need any explanation. The capital account remained as before, ani 
they did not anticipate any further expenditure under this head. 
The report referred to some bills in Parliament promoted by other parties 
which more or less affected their railway. The bills were originally five 
in number. Two had been rejected, and from a third everything affecting 
their railway had been omitted, leaving only two schemes to be considered 
—the Great Northern, Piccadilly and Brompton Railway (No. 2) Bill and 
the Central London Raiilwav Bill In these two cases the Waterloo and 
City Railway was only affected by the proposed linea crossing under it in 
the City, and in each case there was a clause protecting it. He need 
scarcely refer to the report of the London Traffic Commission ; they must 
wait and see whether any and, if so, what effect was givea to the recom- 

mendations. It was no doubt desirable for Parliament to deal with 
new schemes on some definite plan, and there was also no doubt that 
the tube lines, four of which had now been at work for some time, 

must afford great relief to the street traffic. On a little line like 

theirs an accident might become a very serious question in its effect 

on the dividend. He had already referred to an accident which occurred 

on the line a year ago. That cost the company, he believed, about £513. 

Fortunately, neither before nor since that accident had any other 

occurred ; but if the company were to be subjected to claims of this kind, 

it became a serious matter for the future. The directora were, therefore, 

now negotiating with the South-Western Co. with the view of making a 

new agreement with them. Under the old agreement the Waterloo and 

City Co. were only liable for anything up to 55 per cent. of the gross 

receipts, therefore 45 per cent. of the receipts always remained, and 

the system was now being worked at about 45 or 46 per cent. The 

negotiations with the South.Western Co. had for their object to see 

whether a new arrangement could not be made, whereby that company 

would work the Waterloo and City line in perpetuity s&.45 per cent. 

instead of 55 per cent., and relieve the latter company from all claims of 
every description that might arise in case of accident after the 45 per 
cent. If the arrangement were carried out it would be greatly to the 
advantage of the Waterloo and City Co., and it would be no particulat 
bardship on the South-Western Co. They were all aware from the news. 

papers of the deplorable accident to an electric train in the North; but 

he desired to remind them that the mishap had notbing to do with the 
electrical working, and that it might have happened to a train worked 
by an ordinary locomotive. The accident was due, as had been admitted, 
to the negligence of the signalman. In conclusion the chairman moved the 
adoption of the report and accounts for the half-year ended June 30 last. 

The DEPUTY CHAIRMAN (Lieut.-Ool. the Hon. H. W. Campbell) 
seconded the motion. 

The CHAIRMAN, in reply to questions, stated: that from all the 
directors could learn, the Baker Street & Waterloo Railway would te 
open for traffic at the beginning of next year or a little later. There was 
no doubt that when it was opened it could not possibly injure the 
Waterloo & City Railway, and it might be a feeder to it. The question 
of Sunday traffic on the line had been gone into, and the reports which he 
had received on the subject were to the effect tbat it conld not be worked 
at a profit. An arrangement had been made with the South-Western Co. 
by which the spare power possessed by the Waterloo & City Co. would be 
used for the electric lighting of Waterloo Station, and this system of light- 
ing would be in operation within 10 days. With reference to the long 
approach to the City station, the directors once considered the question of 
getting over the difficulty by having a moving platform, but it was found 
that the cost of working it would be so great that the company could not 
bear it. He did not know where passengers would come out of the 
station if a lift were employed, but the suggestion of constructing a lift, 
which bad now been made for the first time, would be considered by the 
directors. He could not say anything in reply to the question aboat the 
taking over of the line by the South- Western Co., although if he were to say 
that the subject had not been considered by the directors of that company 
he would be stating what was not true. One step, however, in that direc- 
tion was the proposed new agreement to which he had referred. The 
question was before the public of zone fareson the District Co.—very low 


Tho dividend | zone fares. It might be that the South-Western Co. might have to take 
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some action to proteot and preserve their suburban traffio which was in 
competition with the Distriot Railway, and, if so, the Waterloo & City 
line would be a valuable help to them; this might eventuate in a closer 
alliance between the two companies than existed at the present time. He 
then put the motion, and it was carried unanimously. 


BAKER-STREET & WATERLOO RAILWAY CO.— The chairman (Mr. T. J. 
Hare) stated at the meeting on Tuesday that the estimated expenditure 
during the current half-year amounted to £600,000. The running tunnels 
had been driven the whole way between Harewood-avenue and Elephant 
and Castle. Between Harewood-avenue and Westminster Bridge-road 
and the depot the permanent way would be completed in about six weeks, 
and the conductor rails would be completed by October. The lift works 
would be finished by the end of November. The first cars would be 
delivered next month. It had been hoped that the line between the 
Elephant and Castle and Baker-street would be opened before the end of 
the current year, but the directors feared that it would be impossible to 
get everything ready for public traffic by that date. They oxpected, 
however, that a full service of trains would be running between West- 
minster Bridge and Baker-street early next year. 


CENTRAL LONDON RAILWAY 00.—Sir Henry Oakley, who presided over 
the meeting on Wednesday, said that the board contemplated improving 
and enlarging one or two of their sub-stations and adding to their present 
means of ventilation. When they had done that he thought they wou!d 
have removed every ground of complaint. The past half-year had been 
a lethargic one; they had carried 68,000 more passengers, but there was 
the peculiarity that whereas the ordinary passengers had increased by 
90,000, the number of workmen at half-fares had fallen off by 30,000. 
They had earned within a few pounds the same amount as in the corre- 
sponding period of last year, but the directors were not satisfied with tha‘. 
They thought that with a young concern like theirs they ought to grow 
a little faster. Since the line was opened they had carried 214,277,000 
passengers without accident. The arrangement entered into with the 
Great Western Co. for making a conneotion between the two lines at 
Shepherd's Bush would prove profitable to both undertakings. 


CHATHAM & DISTRICT LIGHT RAILWAYS CO.—The report for the 
half-year ended June 30 states that the receipts were £16,611 and expenses 
£10,370. Adding balance forward (£1,700) and deducting interest 
(£1,000) the balance is £6,940. The directors recommend a dividend at 
the rate of 3 per cent. per annum on the ordinary shares for the half-year, 
carrying forward £2,568. 

CBILIAN ELECTRIC TRAMWAY & LIGHTING OO. (LTD.)—At the 
meeting on Wednesday the chairman (Sir Julius Wernher) moved the 
adoption of the report given in our last issue. The accounts for 1904 
showed a satisfactory increase on those of 1903, and the half-year ended 
June 30 indicated that about the same rate of progress might be antici- 
pated. They had carried 4,400,000 more passengers than in the previous 
year, and had a 50 per cent. higher profit in the light department, which 
had been rather behind in its development, but which seemed to now 
move more in accordance with original estimates. They might look 
forward to further large increases in that department, as the greater part 
of the town was still without electric light. They were enabled, for the 
first time, to pay a small amount to their preference shareholders and to 
carry forward g substantial sum. The Deutsche Ueberseeische-Gesell- 
schaft, of Berlin, had now become interested in the company by acquiring 
a controlling interest in its share capital. 


COLNE & TRAWDEN LIGHT RAILWAYS CO.—At the adjourned meeting 
on Friday the report and accounts for 1904 were approved. The balance 
(£1,857) was considered highly satisfactory, seeing that only a portion of 
the company's authorised railway had been in operation for the 12 
months. The number of passengers carried was 1,375,000. This number 
has been largely increased during the past six months, the number of 
passengers for the June half-year being 791,678. It was thought the 
prospects of the railway were satisfactory. 

CONSOLIDATED ELECTRICAL CO. (LTD.)—AÀt the meeting on Wednes- 
day, the chairman (Mr. H. Allen) said that in the report and accounts 
there was only one disconcerting feature—viz., the loss of £3,595 on 


trading. He thought that would not come as a great surprise to the. 


shareholders. His own opinion was that the company had been engaged 
in a trade in which it was impossible for a small concern to conduct its 
business at a profit. The company, however, was not the only one 
engaged in the electrical engineering trade that had been losing money. 
Apart from the loss on the trading and manufacturing business, their profit 
and loss account did not look amiss, and he claimed that the hopes he had 
held out at the last meeting had been fully realised. With regard to depre- 
ciation, the valuers had assured him that the valuation had been on the 
same basis as a year ago, and that in view of the large amount then 
written off, there was no reason to allow anything further for deprecia- 
tion. The principal falling off in the telephone branch had been in the 
business done with Government departments, which at one time were the 
company's principal customers. Fortunately, in placeof the very un- 
remunerative telephone business, the company had recently succeeded in 
attracting into its factory a considerable amount of work connected with 
electric tramways. . Early[in the present year the directors entered into an 
arrangement with Mr. Baylor, by which the company had since been 
receiving an increasing volume of remunerative business. An agreement 
had now almost been arrived at to dispose of the Canonbury business as 
@ going concern, and by that means there would be no further loss in the 
realisation of those works. The company would etill retain an interest 
in the concern as shareholders of Mr. Baylor's new company. The business 
would be taken over, if thenegotiations were successful, as from March 31 
last. The directors’ labours would then consist of developing the invest- 
ment asset, until such time as they could realise them advantageously. 
It was not improbable that the directors would shortly bring forward a 
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scheme for redeeming the preference shares. In reply to questions, Mr. 
Allen said that £15,000 of the purchase money for the Canonbury works 
would be payable in preference shares and £4,732 in cash, making 
£19,732, which was the price agreed upon. 


CROMPTON & CO. (LTD.)—At the meeting last week the chairman (Mr. 
John Trotter), in moving the adoption of the report given in our issue of 
the 21st ult., said that the position of electrical engineering was at present 
unsatisfactory. The production exceeded the demand, and consequently 
prices had fallen to an unremunerative level. The result of the contracts 
executed by the company was satisfactory, but the same thing did not 
apply to the manufactaring department. In that branch prices were so 
low, and wages and cost of materials not having fallen in proportion, 
the gross profit was small. In taking from reserve the amount neces- 
sary to distribute the small dividend they were influenced by certain con- 
siderations. There had been a change of fashion in some of the goods 
mauufactured by them and there was an increased tendency towards 
alternating-current plant. They had to adapt themselves to meet the 
change of circumstances, and he believed that they bad done so with 
success. Consequently, they had to spend a large sum of money in 
obtaining skilled men, and in various other ways. The whole of that 
expenditure had beea charged to the year's working, and he thought it 
would have been perfectly legitimate to carry those items forward to a 
suspense account and spread them over future years. They had, however, 
considered it undesirable to create such a suspense account, but to use 
some of the funds which in the prosperous years they bad put aside, and 
he thought it was quite legitimate that, as the heavy extra expenditure had 
been placed upon last year’s revenue, a portion of the reserve should be 
used to distribute a small dividend. There were circumstances connected 
with the immediate future that warranted them in assuming that they 
might obtain better results. In connection with the contracts which they 
were getting from the Electrical Supply Corp., they had entered into an 
arrangement for guaranteeing that company's earnings. They would get 
a profit on the work done for the corporation, and whether they would get 
the whole profit depended upon how much they might be called upon to pro- 
vide under the guarantee. It the Supply Corp. were prosperous t ey 
would have to provide nothing, bnt he anticipated that they would have 
to provide a certain amount. No supply undertaking became a thoroughly 
5 in the earlier years of its existence. Their profit might 
be diminished, but he did not think they could possibly make a loas, and, 
In any case, in the prosperous years that followed they would get back 
such sums as they might have to provide under the guarantee. They 
had insured a part of the risk on the shares they bad in the guaranteeing 
company. After explaining the various items, the directors’ report and 
accounts were adopted. 


DUBLIN & LUCAN ELECTRICO RAILWAY 00.—For the half-year ended 
June 30, the receipts and expenses were nearly identical with those of 
the corresponding period of last year. After providing for debenture 
interest the available balance is £1,249. 6s. 5d., oat of which the directors 
recommend payment of the usual half-yearly dividend (£475) on the 
5 per cent. preference shares, and of three months’ (£237. 10s.) arrear of 
dividend on those shares, also that £400 be paid to the contractors on 
account of amount due to them for electrical equipment, and that the 
balance (£136. 16s. 5d.) be carried forward. 


EAST LONDON RAILWAY СО. —Тһе chairman (Lord Claud J. Hamilton) 
stated at the meeting last week that the Metropolitan District Railway 
Co. would withdraw their trains from the East London line on July 31, 
and the Metropolitan Co. had given notice that they would discontinue 
running over the line at a later period, but he did not think that was a 
matter about which they need alarm themselves. In time their line 
would bave to be electrified, but he was glad that they had not been in 
any undue hurry to take action in that direction. Their late chairman 
(the Hon. A. E. Gathorne-Hardy) told them that he was by no means 
sure that the live third rail was the best, the eafest, or the least expen- 
sive mode of working an electric railway. They need, therefore, not 
regret that the matter of the electrification of their line had been post- 
poned until they had had the opportunity of judging, by actual experience, 
whether the Metropolitan and the District Co.s had really adopted the 
right system of electric traction. 


GREAT EASTERN RAILWAY CO.—The chairman (Lord Claud Hamilton), 
referring to the decreased traffic receipts of the company at the meet- 
ing on Friday last, said that they had been in the habit of seeing 
increases by leaps and bounds in their suburban traffic, but this had been 
diminishing recently, and this half-year they had to face a decrease of 
1,674,000 out of а total decrease of 2,050,014, which represented a falling 
off in revenue of £19,500. The cause was partly due to depression in 
trade, to competition of electric tramways, the Great Northern & City 
Tube Railway, tbe creation of different railway facilities in other parts of 
London, and the opening up of suburban districts by other lines. They 
were threatened with a new tube line into their district, passing throagli 
Leyton and Walthamstow to Waltham Abbey; but if the new line was 
compelled to carry workmen at a very low rate it could not possibly be 
made a financial success, as it would be impossible to make a railway pay 
if run for suburban traffic alone. 

GREAT NORTHERN & CITY RAILWAY 00.—The total revenue receipts 
for the six months ended June 30 amounted to £46,239. 14s. 10d., against 
£36,509. 3s. 4d. for tbe previous six months. The passengers carried 
(excluding season ticket-holders) were 6,391,574, against 5,227,595. The 
season tickets issued during the half-year were 2,918, against 2,511. The 
number of three-route season ticket-holders using the company’s line 
during the past half-year was 2,517. The number of through bookings 
from the company’s stations over the Great Northern and the City & South 
London Railways is steadily increasing. 


GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY CO.—The 
report for the half-year ended June states that the capital expenditure 


656 


. THE ELECTRICIAN, AUGUST 4, 1905. 


during the half-year amounted to £681,750. The estimate for the current 
half-year is £650,000. Progress witb the works during the half-year has 
been satisfactory. The rent due from the Underground Electric Railways 
Co. of London, permits of a dividend at the rate of 4 per cent. per annum. 


LYMINGTON ELECTRIC LIGHT & POWER OO. (LTD.)— At the meeting last 
week the resolutions passed at the extraordinary meeting on June 30, 
authorising an issue of 4,000 new shares at £5 each, thereby increasing 
the capital of the company to £30,000, were duly contirmed. 

METROPOLITAN DISTRICT RAILWAY CO.—At the meeting on Wednes- 
day the chairman (Mr. R. W. Perks, M.P.) said that they bad been pass- 
ing through a period of transition, though not во rapidly as they would 
have liked, owing to the late delivery of rolling stock. They opened the 
line for electrical traction on July 1, but owing toa little accident they 
had temporarily to suspend the Circle service. Otherwise they had been 
working well, barring a few inevitable mishaps. They had now the whole 
of the Ealing service running from Ealing to Whitechapel, consisting of 
10 electric trains. They had two electric trains running from High-street 
to Putney. On Tuesday last they put on five trains to carry the traffic 
from Richmond to Whitechapel, and they hoped next week to extend 
several of the services to East Ham, and in about a month’s time, or 
possibly five weeks, they expected to be in a position to put on the Wimble. 
don and Whitechapel service, which would leave only the Circle and North- 
Western trains running by steam. Those would eventually be hauled for. 
ward from Earl's Court by the new electric locomotives, which were already 
partly delivered. In addition, they were running short electric trains on the 
Harrow, Ealing, and Hounslow service, making 23 electric trains at pre. 
sent, equal to 20 trains of seven cars each. Until they got the whole of the 
ateam trains off the railway, they could not undertake the installation of 
the automatic signalling equipment, which would be a necessary prelude 
to installing the larger service for which they had arranged. They were 
running at present over the busiest part of the line (from South Kensing- 
ton to Aldgate) about 20 trains per hour. At one time of the day there 
were 22 trains per hour. Of the 420 cars ordered they had received 
268, the credit for late delivery being equally divided between the English 
and French companies, When the remaining cars were received, in the 
course of a few weeks, the service would be largely increased. They had 
provided £243,000 for electrification, and proposed to provide £250,000 
more by selling that amount of their estate toa company, shares in which 
would be offered to the proprietors. 


RAILWAYS AND TRAMWAY COMPETITION.—At the meeting of the 
South-Eastern Railway Co. on Monday, the chairman (Mr. H. Cosmo 
Bonsor) attributed the decreased traffics to tramway competition. There 
was a decrease of 1,139,000 in the third-class passengers and of £13,000 
in the receipts. The electric tramways had drawn a large number of 
short-journey passengers, and the districts in which they had suffered most 
were Brixton, Peckham and the neighbouring stations in the South London 
suburbs. They could not expect to compete with the electric tramways. 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES. 
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NEW COMPANIES. 

BOMBAY HYDRO ELECTRIC $YND. (LTD.) (85,378).—Reg. July 26, 
eapital £15,000 in £10 shares, to adopt an agreement between D. J. Tata 
and E. Miller to generate, accumulate, store, utilise, supply, employ, dis- 
tribute, sell or otherwise dispose of electric energy, and to carry on the 
business of engineers or contractors. 


BUENOS AYRES PORT & CITY TRAMWAYS (LTD.) (85,427.)—Reg. 
July 29, capital £200,000 in £5 shares, to construct, lay down, equip, 
work and maintain tramways in the Argentine Republic, and particularly 
in the port and city of Buenos Ayres, to acquire running and other powers, 
rights and easements over or interests in any other tramways, telegraph 
and telephone systems, &c., to adopt certain agreements, and to carry on 
the business of owners of electric or other tramways, electricians, engi- 
ncers, suppliers of electricity, manufacturers of and dealers in rolling 
stock and vehicles, carriers of passengers and goods, «с. Tirst directors 
are G. Kitchin, M. Graham, M Inst. C. E., J. Kerr, М.Р. and A. Wenham. 
Reg. office, 2, Broad Street-place, E.C. 


PARA ELECTRIC RAILWAYS AND LIGHTING CO. (LTD.) (85,368).— 
Reg. July 25, capital £700,000 in £5 shares (70,000 preference), to acquire 
from the Works Construction Co. (Ltd.) the existing tramway and electric 
lighting undertakings of the Companhia de Estrada de Ferro Paraense, 
of Para, and a provisional concession of Jan. 27, 1905, granted to C. H.C. 
Moller by the Para municipality, to construct or acquire and work tram- 
ways, railways and electric lighting and power supply works and under- 
takings in Para or elsewhere in Brazil, &c. Tbe Works Construction Co. 
(Ltd.) are the promoters of this company, and will re-sell the said under- 
takings and concession at a profit, having acquired from J. G. White & 
Co. (Ltd.) an option to purchase the came granted to them by the Com- 
panhia de Estrada de Ferro Paraense and H. C. Moller. The new com- 
pany is to enter into an agreement for the re.construction and adaptation 
for electric traction of the said tramway system and for the development 
and extension of the tramway and electric light and power business of 
the company. Reg. оћсе, 75, Lombard-strcet, Е.С. 

SWITCHGEAR CO. (LTD.) (85, 105).— Reg. July 27, capital £10,000 in £1 
shares (5,000 preferenci), to adopt an agreement with J. G Statter & Co., 
and to carry on the business of suppliers of electricity, electrical and 
mechanical enginecrs, manufacturers of and dealers in electric telegraphic, 
telephonic and other appliances and apparatus, de. lirst directors, J. G. 
Statter and E. A. M. Bindloss (both permanent) and J. Simeon. Reg. 
отсе. Cornwall-buildings, Ncwhall-street, Birmingham. 


WRIGHT, METHUEN & CO. (LTD) (85,173.)—Reg. July 6, capital 
£2,000 in £1 shares, to take over the business of electrical engineers, 
electricians, contractors and factors carried on by J. Lockwood as Wright, 
Methuen & Co. J. Lockwood (chairman) and J. Lawrence are the first 
governing directors, both permanent. Reg. office, 34, Pall Mall, Manchester. 


YATES & THOM (LTD.). (85,291)—Reg. July 18, capital £240,000 in £1 
shares (120,000 preference), to acquire the business carried on at Black- 
burn and elsewhere as Yates & Thom, and to carry on the business of iron 
and brass founders, boiler makers, mechanical and electrical engineers, 
machine and tool manufacturers, metal workers, &c. First directors аге W. 
Yates and W. Thom (both permanent), W. Thom, jun., H. Thom and F. 
Thom, with three others to be appointed by W. Thom and W. Thom, jun. 
Reg. office, Canal Engineering Works, Blackburn. 


STATUTORY RETURNS. 


CHADBURN’S (SHIP) TELEGRAPH CO. (LTD.)—In return to June 30 
capital is £120,000 in 60,000 ordinary and 60,000 preference shares of £1 
each, all of which have been taken up. £1 per share has been called up 
on 50,000 ordinary and 50,000 preference, and £100,000 has been received. 
£20,000 is considered as paid on 10,000 preference and 10,000 ordinary. 
Mortgages and charges, nil. 


ELECTRIC & GENERAL INVESTMENT CO. (LTD.)—Return to Jaly 19 
gives capital as £200,000 in 20,000 ordinary, 100 founders’ and 19,900 
preference shares of £5 each, all of which have been taken up. £1 per 
share has been called up and paid on ordinary and £5 per share on 
founders’ and preference. Mortgages and charges nil. 

ELECTRICITY SUPPLY СО. FOR SPAIN (LTD.)—According to return to 
July 12 capital is £205,000 in 40,000 shares of £5 each and 19,900 
ordinary and 100 founders' shares of 5s. each, of which 34,660 preference, 
19,900 ordinary and 100 founders’ have been taken up. 58. per share has 
been called up on 19,900 ordinary shares and £1,975 has been received. 
£173,325 is considered as paid on the remaining 31,660 preference and 
100 founders’ shares, Mortgages and charges,€£221,200. 

EVERSHED & VIGNOLES (LT p.) In return to July 12, capital is £30,000 
in 3,000 shares of £10 each, of which 2,700 have been taken up and paid 
for in full. Mortgages and charges, £14,000. 


HESWALL ELECTRIC LIGHT CO. (LTD.)—In return to June 25 capital 
is £1,500 in £1 shares, of which 1,225 have been taken up and paid for 
in full. Mortgages and charges : Nil. 

MACARTNEY, McELROY & CO. (LTD.)—In return to July 26 capital is 
£60,000 in 6,000 shares of £10 each, of which 3,312 have been taken up. 
£10 per share has been called up on 3,292 shares and £32,920 has been 
received. £200 is considered as paid on 20 shares. Mortgages and 
charges nil. 


PREMIER ELECTRIC LAMP CO. (LTD.)— Return to May 17 gives capital 
as £100,000 in 67,757 ordinary and 32,243 preference shares of £1 each, 
of which 67,757 ordinary and 10,037 preference have been taken up. £1 
per share has been called up on 257 ordinary and 10,037 preference, and 
£10,294 has been received. 67,500 ordinary shares are considered as 
fully paid. Mortgages and charges, £12,500. 


SHEERNESS & DISTRICT ELECTRIC POWER & TRACTION CO. (LTD.) — 
Return to May 16 gives capital as £50,000 in 5,000 shares of £10 each, 
all of which have been taken up and paid for in full. Mortgages and 
charges, £15,000. | 

SIEMENS BROS. & CO. (LTD.)—Return to June 8 gives capital as 
£600,000 in 120,000 shares of £5 each, all of which have been taken up 
and paid for in full. Mortgages and charges, £150,000. 


SPANISH TELEPHONE CO. (LTD.)—Return to July 5 gives capital as 
£41,000 in 1,600 ordinary shares of £10 each and 1,250 shares of £20 
each, of which 1,600 ordinary shares and 549 preference have been taken 
up. £20 per share has been called up on 519 proferenca and £10,980 has 
been received. £16,000 is considered as paid on 1,600 ordinary. Mortgages 
and charges, nil. 


THOMSON-DAVIS TELEPHONE SYSTEM (LTD.)—In return to Jan. 13 
(filed June 22), capital is £6,000 in 6,000 shares of £1 each, of which 
5,695 have been taken up. £1 per share has been called up on 812 and 
73. 6d. per share on 360 shares and £947 has been received. 1,193 shares 
considered as fully paid. Mortgages and charges nil. 


MORTGAGES AND CHARGES. 


BOGOTA TELEPHONE CO. (LTD.)—£15,000 debentures, created March 2 
and dated July 11, 1905, have been registered. Property charged, land and 
buildings in Bogota and company's concessions, rights, plant and other 
assets, present and future, including uncalled capital. Trustees (under 
deed of May 29, 1905), R. A. Danvers and S. H. Jenks. 


CRYSELCO LIMITED.— Issue on June 26 of £600 first and £4,100 deben- 
tures, parts of two series created June 26, 1905, to secure £5,000 each, 
charged on the company's undertaking and property, present and future, 
including uncalled capital and certain land and premises at Kempston, 
Beds. Previously issued of same series, £3,000. A trust deed dated 
July 11, covering both above-mentioned series, has also been registered. 
Trustees, A. Baker and H. 8. Deacon. 

FRANK SUTER & CO. (LTD.)—Discharge reg. July 26, to extent of 
£1,000, of debentures dated April 18, 1901, for £7,000; amount pre- 
viously discharged £1,000. 

PERTH ELECTRIC TRAMWAYS (LTD.)—Issue on July 20 of £3,001 
debentures, part of a series created Dec, 22, 1903, securing £50,000. Pro- 
perty charged, benetit of certain agreements, deposits, provisional order, 
Acts of Parliament, tramways and tramway undertaking, plant, machinery, 
&c., in Perth, W. Australia. ‘Trustees, Lord Arthur Butler and J. S. 
Austen, Previously issued of same series, £36,000. 
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Ilford District Council паки 2 2,218 = 61 17 31.897 ? 0 | Sr PU MET MA DEN ee ате EE | eo ee E = | í 
Пос ee a н A L UE CENE. | ELEGTRIG RAILWAYS | po ee 
Ipswich Corporation.. .. и 20, les - 22 17 9,156 | TRAMWAYS High. Low. 
Isle of Thanet Co erus lene] oe 29 | 580 2 69 17 7.954 ri 867 6,0 | Anglo-. entine Ord £ B. d. est. | est. 
Eidderminnter & District... ,, a9) 1873| - 103) 44 19885 |- 703 | agl ex | Do ИХ Oum. J 
Eirkoaldy Corporation As ie b LE. 3,861 |- 178 | KN 6% | Auckland Elec. ‘Trews zx Deb | е T - : | = 
Lanarkshire on... . 2 520 20 3i 4. T (red) ....... { к 
Leamington. Oo....... ,» 27 | 1.0 + 100 x E [TT и 12/0 Baroelc na Tramway Ord ооо „ аа 104 —106 4 14 4 - 04 
Leeds Corporation.. . . „ Bo j+ 961 W CENE 47 Cam, e, Щщ 40) „ |14, 
Leicester rooratian ш... ” 20 | 5,902 + 48 18 109 080 + 96 Bt t Do. y 4 Deb Stock ray —10 5 0 0 u- 355 
Liverpool Go дина ыу, е 29 2436 Nu 70 "ober + 4,488 | 101) 6% t Do. Б per Cent. iN ... 7 102 48 8 = А 
e,, e e чират e e 
О 1 а 9 65 c 
Гояеноћ з боші тш EMS] “a шет барше De Egeden dum hu | иа ана Do di 
dstone Co *9*9890909«0002* » B28 = ‘ eee J ; t. * 0 % | | КЖ 4 їз 
Maidstone Corporation...) » %, . 1 | aaie | Bt| 0% | British Columbia Eie kg.. wl ой 
Morsey Railway . | o» 2 16,29 + 411| 17 | 227,451 А Def. Ord. ...... "I 10 | | 
Merthyr аны eee. T] Q9 1,524 + ЕЗ 4 6.0: + 10,992 Bt. 5x Do. Pref. Ord Stock 6 „ ө н 5 — 109 b 10 1 ‘on Т 107$ 
eMe А ie сми төс Mor ast) = ща 0 + 197 | Ml 57 | Do. 6% Cum. Perp. Pref, Steck 99 —10? | 418 1| „ 101 
Middleton € Trams | , 21 8,72 - 1980 | 2 5.515 — 1755 4 Do. per Cent. lat f.Stcck. 102 —105 4 16 8 — d . 
Musselburgh 6b e.. | 77 21 490 + , 5 5 (0,862 |+ 88,134 LA 3 Do. сасе Ist Mort. Dbe. 1030—1057 47 9 5 a 
nce ШЕ a 5 | 79 9786 i} — 557 ! 3 Power Debs. .... 93—101 4 9 1| .. с т 
Nowoastle-on-Tyne Corp. "m E as х ib "e {| 3/0 Do. 6 per Cent. NN Ord. 8 —8{ 6 8 1 — | 34. 3} 
Newport (Mon.) 66 6 6 „ 0„ chat V 29 | 3,791 + 18 17 66.276 * Bt 20 Do. ie М eee 0 ree i «5; 5 5 8 = TU oe 
Northampton Corporation. | »» 29 | 631 + 73 17 10.420 x 239 s 5x Do. Б r Сеп e00*06900900000«400 105 —5 5 14 4 ER | b 4i 
Oldham, Ashton & H d Я ,»9 25 | 493 + 43 17 7 + 1.687 St. 5x Do. 57 and Deb ( ed „ee. b —] 4 13 5 — 106 | 
Oldham Corporati y ө | TI 21 611 a 9 99 | 10705 + 4,638 Bt. 6% Buenos Ayres Elec р "ооо о» е 101 —104 4 10 2 = , — 
Perth (W. A.) Elec, Trams „ 8), 1602} 4+ 434] 18 | per L c8 VV (1901) TS 
Peterborough ‚ Trams! , 28 1.244 81 2 41. 1 |+ 8,117 | 10| 6)% | Buenos Ares Grand Na istesen —98 5 2 0 - 
Pontypridd Dist. Council. 39 21 | 168 | — 21 29 аз + 2,446 | 53% Pref Debs. atlonal | 
Pools ena лышы е ЖЫ 3 RIS S LU Do. 6/ lst Deb. Bonds No —103; 6 6 10 
Poo and Реис... „р. i ‚ 2921 4% | Calcutta Tramway onds VM . 101 —X61514 4|] .. e 
Potters Corporation... 4 3,866) 13 | 17 | 85.62 % | De Non. Weel t 15710 „ sani) | n | 5. 
Reading Corporation... ” 21 1,706 m 178 29 | ,022 276 104 Do. X lat Deb о 187,610 "T 8 —8 ee. ez кү 
Bo } e Sua n » 27 681 m 4 48,57 à t 208 . e zx n Tram ree (red.).. 1(6 —1t8 4 8 4 ER . н 
Bothesay ................ „ — 89 17 7,666 eb. (red) .. ............... | 
dies an; 2l LÁ 868 692 St. 5 M m 102 —104 4 16 8 
. { E 4452 H 105 oe 4,205 665 100 Y Montreal St таша 5% Deb. Stk.| 102 —104 | 4 16 8 Ja, Jul 105 .. 
BReorness ........ осма jt | 18,745 |- 5,165 10 gay De. E 1908) . f. A MOT | toe qos 4 15 | L5 
d PETS TERES - 91 ' . Sterling 41* Doba. (1922) ` — 8 PA ' 
Вова аа к a к ЧО оу эң 18 1,983 j+ 20 Bi н: Perth . 4) d Debe. (1029). 102 3104. 4 67! с a. 
Southend Corporadom | 26 100890 48) 17 | reU eee Deb Stk. .. el} Ж 
Tonnen ыш ~ 26 512 . 32 M 6596 +1 178 i ao P.ulo Tramway, Light ard 08 —106 | 414 4 А Tm 
8. В ordshire Trams TETT )9 21 i 486 + 19 | 39 g pm 468 Power C^. $100 Stock ig t ard. | | ее 
Stockport Corporation ......| ;, 2, nejt 13 29. 2019 MENT % fe) AP "ue gg 
an : TE p 23 + 279 | ч i * @e eres сады: oe NM 19 | / . 
— 2 R| t a іт 1% f 700 | вв аот p 
don Corporation . | | d ML E oq 3,263 | Б 2 Ko. (60,001 зовор е. „ =o 1682) 
sec ene on 9 ss "S DEF roti M U, CCC ............ А " мы 
mi cd lot e- ae .. mms Bae a end ДЫ 
у District бошой. ” 2 910 Е 30 | 1 + 1% 87 dan. a Tuc diu | s | E 
wW 188 Go, ТТР d En уз 29 | 532 s + 2 а + 488 St. 6% 10 eg 64 2%- 3 oe | ee 
West С tion * 27 ‚ИЙ + 88] 17 5, 5 it 117 | 10, .. | Havana Electricity Co. Shares 8—0 OM 1: n „ 0 
Wolrerpanngden Cor ш 326 |+ %% 25 aruo f 10,70 1 „ Kl D Dos lt at 58, Scrip,af pa. $4599 6 T2 e 
19 i a € o L] 7 Sd Д , ` — 
— ea) se) mm. a VV ie i 
Sr „ „ | 29 10,59 le 1 100 465 „Band Electric а з = е 
21 26 | - t 29 8,551 + 735 a 44% M ес Montreal 47 ist Ye 116 Ze. e 22 S e 
| < [109 | Shawinigan Waier and Power 6, 101 =; 4 в 7 | Ap, ot u 
Bds., Эсгїр.................... 98 —1u00 | Б | | 


In calcylating the yield, all 
! ield, allowance has bee 
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i = & ‘ 
а 2 8 ИЕ m M . BUsIRES 
i Price | že ™ Business, ||| 8 ' g & : EA | DIVIDEBD| wr v. 
E ДЕ NAME. Wed. | ыз DIVIDEND | WII To | 5, ка NAME. SSE | DUE | дот 
33 | Aug. i. БОР Ave.2 | 88 2 
gb |: cw. PPLY. | Hi. ш 
HHTNERARWATSRANWAYSRe|  |„,,| UE pg le el asaj) ша 
i А 10 1% | Bournemouth & Poole Elec. Sup. | | 
ee Bath Elec. Trams Pref. es ee 13-18 e 9 е wie е 4/6 ро per Cent. 3 469 MS " 
wa D no. n i6 1а 6 iz Jiti [| 10| ею | Do. 6% Com. Second Pret. f . — ње с. 
2 Жу ir Mort Deb. Steck (та). 1-104 4 6 í SEE HIPS E. ax Do. 4j per Cent. Deb. Stock 4 5 ‘| no aud 
B'bam Midland Tram s4} lat b. Bik. f9 — 101 У 5 „ 191 A Ax Bromley Keni) EL Lt. & Power 610 5 " бе 
Bristol Tromweye and Carrisge Ord. 17 18 сое eb, Au мо 4 Do. р 4 410 LU | 
4 Do. Ста. Pret, folly via) .. . . . 10 —1Ci Aag | || . || 5, | Brompton & Kensington Mee. Sep. Ord. 46 2 2 
$ Do. 4 %s 106 —107 8 14 10 Feb, Avg 23 Е: i Bo. 7 Cent. eee 60000 00 0000- 8 8 8 Mer, Sept t m 
Britiah Biete Traction Ls „6%. 84— 22 617 1 2 ML 3 ы 35 C Guer 815 6 da MEC 
N | Bo e por Gont Cam EIE ij rab ||" 46 | Earingoromc кыйуу Вар бо ЗНН aee| 
5 0 = 80: m, i А i»: і Pref. 3 Я s T 
Do: 4j per Gent. 98 Deb. Ви Bock... 97—09 | 411 0 de yt Ace ME Л Dev rode) os Bp % е 
Central 5 iol 156 3 1 8 190-146 wi "ч b 5 De. City Undertaking t$% Cm. Pret. $100. - | : 
4 Do. 4 per Cent. Pref. — = | Do. А p 430 0 Ен 
: Dos Deterres 0 Hm è rd ud A * Chelsea Electric 8 — 4 12 4|Marh .. - 
2 | Do. 4 Cent. Debs.. .. 77 . 110 72 4 18 6 i st, dày |* Do. 4j per Cent Ded. Btock (той) — 4 110 Jm Deo . 1% 
h 3 о] Cent. lat Mort (Gs oe 1o 310 3 Е .. „ Ш 101 6/0 | City of adon Kiectrio Light є 591 Feb, Ang Б 
iik Сну вова ondon a VVV st. usa * Do. Med Cent. Deb. Btock (red. 819 4 In, Doe. 
b Do. Percent. Кир Fre . (1891) ...| 120 —128 | 4 l о Feb, Aug | .. | - + 43% | ро. 4jX 8nd Deb. Stock (red.) . ..; | 108 —16| 4 5 9 — —— 
%»! of Жаы е County of Durham Klec.P-DOrd 4854.) Зи] „ 
5 ро. 1901 €00990900c0040000290080000* 000000 006 116 —118 2 9 110, » b *» Do. Do. 5a pop. com. pref.. Ee vw HAE - EN | " 
: Do. 4 per Cent. Perpetual Debe . 107 —110 | 8 1 8 Mey, Kov З о! 6/0 | County of London Elec. Supply Ord. .. 5-9 5 0 0. - - 
{Debi nited Trams. (1896) Ltd., 134—143 | $ 2 ^ m .. i во | Do. 6 per Cent. Cum. Frei. . . . | 118—153 | 414 1 | Mar, Sept | | 
60 |t Do. Cent. Pref. ..................... 15 —16 |8 $ 0 E i . ste 4 Do. €x Deb. Btcok (all paid) (red.)| o1 —114 | 18 11 e rab 
4 Gt Kortbern & Clty Riy. Fri. Ord. (X) 44-52 |71 Кж. d Do. Second Deb. Stock Prov.Certe..| 108 —105 |4 & У] .. |- 
ki AC Breve ee. 8-9] 442 E a b| 8/0 товоо Bere ee бо. Ord. ME on » Re. ee 
„8 yer esee TS E" | nt. Cum. evens 69 өз = *s 
d Do. 4 ist Deb. Stock fred.) —. . іи 1 „ 
6 ; Do. 6 per Cent. Pref. 6% % 2990066 111—141 4 1 Mar, XT E 2, 6 6 0 Hove ectric bting d... e, 00 90 7T1—t] 5 4 6 Be + 
К |: Do. 4j per Cent. Debs. cere ! | $ 110 |Jan, July | 7| Sb 4% | Por w Lee Lt.&Fowertz Db. S 40 14 14% 4 Y % 5 
(x | eot per Cent. Deb Keck .. Sii 4 10 11 Bl hay, Mace FIM: ene s ie rei « 
о. еп е 00000900 e ы Е ist oo coi ves eos esi oos — š . - 
15 Liverpool Overhead Railway Ord e INE 4 16 s Feb,dng | -- s |, Do. 4 per. Cent. Fer Stock Fed J. 17—10] 4 0 e 
Do. : per Cent. Pref... *00c000900000 000009 —10j 415 8 Feb, Aug vt ы t " Kensingtn. & Engtbg. Co &NotungBill | 
бХ | Do. 4 per Cent. Deb. z Cum. Fri 99 —102 | $19 0 | Jan, July - Bt | *% | "Co Joint Station) 6% Deb. Seek. red.) 102 —104 |3161 .. |. - 
London United Trams. 5i Gum. Frei] 5110 | 5 м - des || 8} 202 | London Electric Supply Ord. | fi- ; no js 
sk be- Con, Ord ie ace | = b| мо | Do. Oper Cent. Fret. . b —8 15 91, no 0n 
55 е 5 | oT во. s% | Do. 4 per Cent. 1st Mort. Deb... 99 —102 | 818 5 |Mr,3D,8,D; 5 | 
p rent. Porp. 3 i E es 5| IX Metropolitan ElectricBup. c . fj C10 | 5 0 0 April, Oct | | 
ее politan Elec. Trams Def. ee. iY, a d t А 4 2/5 Do. 1 per Cent. Cum. Ртеї...... se E — 5} 4 0 0 ‚ Jan. aly abe 
о% | “Do. 157 Cum. Pref. . . . . . 1 lA 41 — 353 e 5 ‹ Do. 4j per Cent.Deb.StocklstMort| 109 —113 | 3 19 7 | Jn, Dec .. 
44% | Do. 44% Deb. Btock rer 14 7118 | 471 5 7. . St. 347 ро, Cont. Mrt, Db. Stock (тей | £8 —100 |810 0) ° u 7 
3 | New Gen. Tract. 6 per Cent. Cum. Pref “i sg | May -- 001 417 | Мі ард! for P. D. irt Mort. Db. 99 —10:|4 9 1| — .. | 
10/0 | Potteries Bleciric Traction Ord,......| 83-61 2 Bj. .. 10 215 Newcastle & Diat Elec. Ltg.0rd.e9 paid) 15-24 | 8 7 1 | Feb, Aug, 
WO | Do. 5perCent.Cum. Pref. ........ 93-3 |6 2 6 | Feb,Aug | ~ icol .. | Do. 49% Leb. EO pe 104 z. Зар, Jy. i , 
x Do. 44 per Cent. Deb. Віоск........ 101 —104 | 4 6 7 =- 6 T4 tNewcastie Elec. bupply Ord. ....... frat | 4 18. bi Feb, Avg if 
= Bouin ene Бес. inr тоже e 6 £ r Bathe 6| 65 |t Do. Брег Серт. Nur. Com. Pref. ..| @у,—бу„ 818 6 Feb, aug = 
~ | Do. 6% Pref. (£1 paid) Е Е кое тусо 4% Fo. 4; Mort. Leb. тед. 1907........| 99 — 10 4 0 0 | Jen, Jul 
85 Do. 447 Deb. Stock (100% paid) .. —— Jan, July "a 11 57 Northe in Counties Elec. Sup. 17/- pole 121 2 15 7 , Mar. Avg a Lu 
..| 5% | Underground Elec. Raa: co Co. of London 9&4- 9 N 5 0 6 " aere lo. 44; Deb. 45 pio ............ 102 М Jan, July | 
Be.) tZ | Waterloo and City Ord. . . . . BO —$2 |8 11 0 | Jupe, Deo |. -- 1 E0 кош Hill Electric Ord. . ee, 14 -15 14 0 0 i Bauch... 
100 4% | Do. 6 рег Cent. 1st Mt. Debe. ......| 160 —102 | 3 13 WE. 
6 4.6 ооа lectric Ord. өө 008001 20:00 09€ 00000: (4-7 6 0 0 March • 
TELEGRAPHS. St 41 Do. 4% Deb. Btcok оо, 00 вое 000 005 9090900906 $8 —100 4 0 U | Р b y 121 t 
100 4% |* African Direct Tel. хин. Deb. (red.) (8 —101 | 8 19 2 cho July | 2, 5| 6,0 |186. Ja mes & Pall мено Ord...... Б =a З 15 : | Feb! a 5 
E Amazon Telegraph .. «290000002090000 900005 ?1— 93 • ес .. ен i¢ Б 3/6 t Do 1 pes сеш: D b БОРЫ" 97 — 99 8 10 8 | . e 
ee Do. 5 Debs. (red) IIP"EUTITFTITITI one: 10 — 76. 6 18 4 1d t. 84% 8} per са r^t eiri Su Ord... 1 21 6 17 6 ‚ ер | » » 
Bt. 14/0 t Anglo-American % % % %%% 00099 58 —60 4 5 10 F,My,Ag.N : b 4,0 Sm Didi Max co b. Stock р. so» 16—85 6 0 0 tt x . 
86: 28/0 t D tL hace un e906990990509090000000900200€009* Т 2177 5 5 0 F, PMS AEN и) 2d t. 4% 88815 MEE e Бо »99*56290 24-4 5 0 0 | Sud | Ln 7 
. erT *e90699600007 9099 ee Ag oe * m 2 
St. te Commercial Cable 4 per Cent. Deb. Sts е 984 4 1 8 л Ap, Jy, O 18 | up | 1 y pout Metrop'n Elec. Lt. тЫ aQid EE | » | Ne 
10 5 Cuba Bubmarine о 00000600600 09200000007 4—9 6 ll 2 Feb, Aug t i 1 0/83 н ро. 7% Cum. me Ur %%% ee act 4 2 6 | ++ a К 
1010/0 Do. Preference 10 per Cent... ... .. .. 17 —18 5 11 1 | Feb, Aug t. | 445 0, . rc em 1 E d ~ Me 
b 2/0 Direct Bpanish Ord 2090909090005002000009002005 — 38 6 11 9 April, Oct * | 6 96 lecti ic Supply © 000 %% a t 4 18 0 — | " ES 
5 Do. 10 per Cent. Cum. Pref. 000200000. 9 —94 b b 8 April, Oct * . | 5 916 nee Cum. Pref. 00009990» 909 002 60606 ов. c t- 6 , ae 154 | 
Ро. per Cent. Deb. . . . . .. . . . . . IC OT — 1087, 4 7 5 | Jan, July 8 Sc. 4327 Do. { #1 Mort. Deb. ........ „„„.[ 106 —1( " "CN 1 11 2 
10 |tDirect United States Cable. Pb. 124-11 5 4 ‘ А Jy,0 AP Чеке БЫ Electric Supply Ord. ... ... unt 1 15 lo | Mar, Sept | *! 
Direct West India Cable 4 —101 t. Cum. ы | RA 
TN M Eastern Ordinary. eri & bonus| 148 —146 | 4 15 10 Ja,Ap,Jy 0 1464 UT | 5 2/6 үт MANOFAGION TN de. T 
86.1176 Do. 8% рег Cent. Pref. Stock. өсе. 89 —91 | 16 11 [Sa А5770 10 tei 1! ea. дип ес. Со. 6% Cum. nas i-i 5 6 6 si a 
Bt.| 4 Do. ( per Cent. Mort. Deb. ims E) 107 —109 | 8 18 5 | May, Nov |1(*4 |105 т 11 (d. Aron Elec. Meter 67 Cum. Pref, ...... verge Pu Sue * 
10| 27 Eastern Extension ........ РЕР EE 418 8 |Ја pJy,O 141 | 1f}; 8 4/0 British Insulated & Helsby Cables 022. bj— 6 18 Н Ys, eb 
4% |t Do. 4 per Cent. Deb. Stock ...... s. | 1044—1064! 8 16 8 | Feb, Aug |!0 à 1004 8 8/0 |t Do. 6 per Cent. Pref..... ........... о.о. 1-6 5 0 | Jan, uly T 
100] 4% Eastern & 8. African4% Mrt. Deb. 1909 9» —101 3 19 2 | Feb, Avg | e Er" Do. 1st Mort. Deb. (red.) esos] ШОД —104 | 4 : T e 47 
4% Do. 4% Mauritius Sub. Debr. (red.) 1014 —1034| 8 17 8 | May, Nov z Bt. “7? British 1 homs'n- Hout ndzx HtMt.Db.| 1\0 —102 4 3 A | i 
10| 5/0 | G. N. (of Copenhagen)... — .. 56 —86 | 618 4 Jan, July 5*5 - 5| 8/0 n Westinghouse 6% Ртеѓ............. 98 — 5$ |11 In m iE 
X | Halifax & Bermudas %lstMt t.Db. (red.) 99 —101 | 4 9 1 June, Deo 1 st. «X De. т Cent. Mort. De b. doch . 86 — 6 | " E 
26 52/6 | Jndo-European ................ ee-| 514-5831 | 6 7 5 | Мау, Nov | 60 | ts} $ brosh E cal Engineerit Fr. medien] . Bt . „Karen. 
$1 | Mackay Companies Common 472 4 25 10 | Jan,Joly| .. ui 29/44 Do. 6 per Cent. Pref. Non-Cum. ..... 1 =й : it 0 | Mar, Sept с 
4 Do. Preference ..........— eee 764 5 4 9 JaApJyO| .. — st. aay Do. 4j per Cent. Perp. lat Deb. Btock £2 — и Мах. 7 
4% | Pacific&Europe'nTel. až Guar. Рі. (rd.) 17 —100 4 0 0 шы Dee - St. 4 2 Do. Ferpetual Ind Deb. Stock . . . 77 —80 $1015 | Jan, jm o 
ol were Сом cot Ameren: Ee e ee à 6| 7,6 | perie can Gn nt Ый ү DIA 47 % Јав J ‘8 
we est ast о OFICA .... .. „eee 'e77 5 oe . | | 0. 6% ee · 2 Ат E 
AX Do. т Cent. Debs. ................. 9) —101 819 2 | Jan, July | se í Do. per Cent. 1st Mort. Debs. (га) 106 — 108 | 4 3 3 | Nov, May | B 
i Woei In hand Бапыш АРАУ 1—0. Ey May, Nov | .. wie 1 Castner-Kellmer Alkali Со. . ...... o 1—1 4 9 T d 1 
5'0 Do. 6% lst Pref................... = 8 — і 7 1 2! Мау, Nor DE Bt. 44% ‘lt ро. 43% let Mort. Deb. (red.) . ...... 96 —101|4 9 Ма _ 
РИ Do. 6 per Cent. па Pref. .. — P" 54-6 T May, Nov P | i TE ou ыр addi d.....] 1-11 | 8 v 28 " 
6% |* Do. b per Cent. eee «зеге ө,» eee ee. JCO —108 | 4 17 2 | Jan yoy 1013 РЯ 1 74. Cum. Pref. ......„.....—...] 1,0—1 | 6 2 7 2 | E 
8/0 | Western Telegra көз 121171 418 0 | Mr, 27700 rir o, 178 Crompton and Co. (Nos. 1 to 64,000) .. 214—2 874 7 3 К 
SX |° Do. 6% Debs. Deo ad Series, 1906) .. 2 . 100 —16z|4 18 0 Tons, m = [100 5$ |" Do. 5 per Cent. 1st Mort. Ређе. (red.)| £4 —99 | 8 1 0 Jan, aly E 
4% T Deb. Stock (red.) ***90990060000009* m 2 16 il 103 6 10/0 ne Кога го. та ово 000850 0090060900 000 BOF uH : 1 : К Sept =e € | 
! о, um € O80 ee ооо 0009 909 00089090 206 eu -— J 
st, 44 Do. ai Deb. Stock . gr; 101—100 |4 41 сЕ dui 
TELEPHONES, 5 star rowan . Bh. X28 pd.) 122 °° Feb: re ME 
chill Tele hone (fully paid). 6 0% ee · 7 — 71 4 9 7 August we 5 3 6 о. & ооо 000 %B,ũðꝑëj eee COC ONE оосововог 8 4 10 11 J Dec . 
ODE ea a ados Mx MER | = EE WBE: Во Seer ae m ER аы n 
" tNa ona O. ЕТӨ1. Stock. 00000000: te. -— ео | ! t. . 13 0 R 
dig i-re ee, ИЕ аа s AE 
6 7 о. per ent. um. 48 1. 14 — 4 11 e , ug DE 5 ° . 4 3 7 ar E 
6/0 |! Do. 6 per Cent. Cum. 2nd Prei lx —18 | 412 4 fed. Aog | .. | .. | Bt. 44x | Шо. sé per Cent. Jat Mort. Deb. (red. p P о | Jy b e 
2/6 t Do. b per Cent. Non-Cum.8rd Pref...  t$—t 4 6 2 | Feb, Avg | (42) 1 21/74 | Electri ек CoL Pref. —ᷓ 4 -h % 4 в!зшу „ 
‚| 84% |* Do. Deb. Stock 84 per Cent. (red.) ...| 99 —101 | 8 9 5 | June, Dec l4 |99 o 9,9) |t Do. 1 per Cent. let Mort. Deb. (red.) ep —w |4 8 4 | Јев, July | 
Y | Do. 4 per Cent. Deb. Stock (red.) | 104—104 816 6 25 i041 . 03 t. 4 Genen Hicirie (1000 d БУ Com. Prell. 04—10 |6 0 0 е 
e ра а н 15—10. | 4 0 6 | April, Oct 10 5/0 len rover ie reed а edel — 602101 | 10 2 с | _ 
0/7} Do. брег Cent. Cum. Pref. ............ 1j—1 416 0 NS . | e [I Bt. 4 о. PT spb Works Ord | 184—194 |6 0 0 | Feb Aug . 
44% | Telephone Co. of Egypt N TA 100 —103 4 7 6 x > 5 10 / Benley's Pret. e 60—58 4 0 0 Fed дад ‘i 
6/0 United River Plate нетов ове $ € iz 619 8 July...... 11 Б. 3/8 Do. i] ber Cent M Deb At eevee: (rd) 109 —ni 412 | Feb, Aug x t 
sd |, Do. Брег Cont. Cum. Pref. EI 81) 5 Do Habder, GuitaPercha,&o.Wrks 15—16 |3 2 6 PI 
n e 1 - ö 201 4 N er Cent, 1% Mort. Deb (red.) 100 —1(8 | 8 17 8 Mar Sent. Mt 
| | Platt per Cent, Cum, Pret 11—19 |4 8 4 | Mar, m 
FINANCIAL, INVESTMENT, &o. 11700 Telegraph Construction & Meinten ce. n e s ! 727257 ta 
t 8/0 | Elec. & Gen. нше Com, Prel. 4j—ià 6 14 4 " Е m 111 4x | Do. 4 ber Cent. Deb. Bonds, 1900 .. xl =; ape Aer d | | 
270 + Globe Telegraph and Trust Cor 2 ã . 10 — 1t 419 9 Ja Ap Jy О 105 l4 | “Шара and Robinson ii 5 t ao Apr. Oct 1 _ 
+ Do. 6 per (ent. Ртеї . .. eec. 14 zu 4 2 0 Ja Ap.Jy.O 149 | | | = Do. 6 per Cent. Cum. Pr — sos eee í$— 1 1M * Nov = 
"Sul marine Cat lcs Trust (Cort) у, 146 —129 | 4 18 ^ Арі) Oct 1271 47 | Do. 4 per Cent. 1st Mort. e Debe. kv T 5 | ау N 


ieulating the vid, alic mance has keen made for accrued interest hut not for redemption + Ex Dividend. 1 The London Stock Exchange Committee hav? declined to quote th 
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THE objectionable features of the Administrative County of 
London Electric Power Bill were removed last week by the 
agreements with the existing electricity supply companies in 
London. If the Bill had passed in its amended form, the 
advancement of the electric power industry in and around the 
metropolis would have been greatly accelerated, while the 
arrangement arrived at provided that the present companies 
should be left to develop their business to its full extent 
during the remaining 26 years of their life. Three weeks 
ago, in reviewing the general subject of power supply in 
London, we said What we require in London is a con- 
nected group of companies not liable to compulsory purchase 
on 'tramway terms' after a short period of activity, in a 
position to supply pcwer consumers directly, and electric 
lighting consumers, if it cannot be avoided, through the 
intermediary of a Local Authority. The areas of these com- 
panies must be of sufficient extent to enable them to generate 
under the best possible conditions with regard to economy, and 
an equitable tariff must be rigidly insisted upon." 


e d 


THESE conditions would have been fully complied with by the 
present Bil], with the exception that, in order to accelerate the 


passage of the Bill through Committee, a 42 years' purchase 
clause was accepted similar to that imposed under the Electric 
Lighting Act of 1888. It was rumoured, however, that Lord 
CAMPERDOWN, who was Chairman of the Committee of the 
House of Lords which considered the Bill, would have moved 
the rejection of this clause. So much time was occupied with 
the Committee stage of the Dillin the House of Commons, 
that it became impossible for the promoters to pass the Bill 
before the adjournment. Under the new conditions of the Bill, 
this is greatly to beregretted. An attempt was made, however, 
to obtain the suspension of the Bill until next session, which, 
if agreed to by the House of Commons, would have meant that 
the Bill would be resumed next session at the stage at which 
it had been interrupted, so that much expense would have 
been saved. As this motion was opposed, limits of time have 
not allowed it to be passed, and thus the Bill will have to be 
brought up afresh next session. 
= 

THE huge electric power-station of the Ontario Power Co., 
which is designed to tap ultimately something like 200,000 H.P. 
from the Niagara River, is radically different in conception 
and design from the pioneer power station on the American 
side of the Falls. The difference extends to almost every 
detail from the water turbines downwards. Those celebrated 
vertical water turbines, protruding through several floors, have 
been abandoned in favour of horizontal turbines. Floor space 
is sacrificed thereby to some extent, yet the gain in accessibility 
and in the other cardinal features clearly outlined by Mr. P. N. 
NUNN in his article on p. 671, fully justifies this departure. 
The station might aptly be described as an agglo.neration of 22 
separate stations of 9,000 kw. each, assembled under one roof 
and controlled by a common staff of operators. Each com- 
plete generating set of 9,000 kw. is not only quite independent 
of the others, but its weaker parts—such as the transformer 
portion—are elaborately walled-in or otherwise protected, so 
that a mishap to one may not extend to any other. Among 
the novelties in detail may be mentioned the temperature 
recorders of the turbo-generator bearings. 


— 

THE recent work of Prof. WALTER makes it clear that 
Róntgen rays are modified by transmission in a manner with 
which we are not familiar in ordinary light. If a beam of 
Róntgen rays is sent through aluminium foil of a certain thick- 
ness, which absorbs 90 per cent. of the rays, then, on inter- 
posing another piece of the same thickness, the total absorption 
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will not be increased to 99.per cent. On the contrary, the | deprived a large part of Bradford of its supply of electric light 


10 per cent. transmitted through the first screen will be trans- 
mitted almost intact by the second. The very fact of the 
transmission of the rays has made them more penetrating. It 
seems às if secondary rays were generated by the impact of the 
X-rays upon the metallic atoms, and as if these rays had a 
periodicity far removed from the natural period of oscillation 
of the electrons attached to the atoms. In the case of silver 
and its allies, the secondary rays have a periodicity close to 
that of the electrons, and hence are more strongly absorbed 
than the original rays. To this there is a rough analogy in 
ordinary fluorescence, where ultra-violet rays are increased in 
wave-length and then absorbed. 


— —— 


Mr. C. A. SKINNER has made a curious observation with 
regard to hydrogen in vacuum discharges at pressures higher 
than that at which cathode rays appear. At very low pres- 
sures, the cathode particles or electrons themselves are the 
carriers of the current, but, since they cannot be collected and 
weighed, it is difficult to say whether they account for the 
whole of the current. Now at higher pressures Mr. SKINNER 
finds that the carriers are nothing but atoms of hydrogen, and 
that when there is no gas but hydrogen in the tube, the 
transfer of hydrogen from cathode to anode is proportional 
to the current, and can be calculated on the supposition that a 
negative eleetron is attached to each hydrogen atom. Thus 
FARADAY'S laws of electrolysis are made applicable to gases. 
The question next arises as to how the metal keeps up its 
supply of hydrogen. Mr. SKINNER says it is renewed by 
“ diffusion from within the metal.” For the present we must 
take it that hydrogen atoms circulate with the electrons, and 
are only separated from them when a high vacuum is met with. 


A FRENCH parallel to the Kew Magnetic Observatory inci- 
dent has recently been settled in a manner somewhat unsatis- 
factory to the offending tramway. According to last Satur- 
day's Financial News, M.: BISCHOFFSHEIM, а Parisian banker, 
founded at Nice a magnetic observatory, which was worked 
with great success by the University of Paris for many 
years. A few years ago, however, an electric tramway was 
started in the vicinity, and the records of the observatory 
were rendered quite useless in consequence. This roused the 
founder and the Council of the University to action, and 
together they sued the tramway company for damages. So 
well was their case stated that the Civil Tribunal of Nice gave 
a verdict in their favour, and assessed the damages at nearly 
£4,000. 


umm а а 


A BREAKDOWN which occurred оп the electricity supply 
mains at Bradford on Wednesday night comes as a reminder to 
distribution engineers that the time is approaching for a test 
and overhaul of their networks, which might with advantage 
be an annual occurrence. There has been a long spell of dry 
weather, and if, as is not improbable, it is followed by heavy 
rains in the late summer and early autumn, the conditions are 
at hand which show up the weak places in the mains and 
their connections. It is regrettable that the breakdown which 


and power for four hours should have occurred before the 
reorganisation of the distributing system, started immediately 
after the disaster of last December, has reached completion. 


WE are glad to be able to record that, by the result of the 
debate upon the Telephone Agreement on Wednesday, the 
policy which we indicated as the most reasonable, in our issue 
of last week, has been adopted. The absurd recommendations 
of the Committee with regard to municipal telephony have not 
been accepted by the Postmaster-General, but he has indicated 
his willingness to negotiate with any of the five local authorities 
owning telephone exchanges with a view to the transfer of 
these telephone systems to the State. The Company’s employees 
are, on the whole, to be fairly treated when the transfer takes 
place ; no guarantee is given, however, that the higher officials 
earning salaries of £700 a year and over will be transferred, but 
we have little doubt that the majority of these efficient servants 
of the National Telephone Co. will ultimately find employment 
under the Government also. In the meantime we congratulate 
Lord STANLEY on the abandonment of his convictions with 
regard to municipal and competitive telephony, and on the 
successful conclusion of an agreement which should tend largely 
to the improvement of the telephone system of the country. 


IN an article on ** Meteorology aud the Dynamo,” by Mr. 
M. I. Cromack, published in a recent issue of the Electrical 
World of New York, the author propounds the ancient hypo- 
thesis of the wide use of electricity having an effect on the 
ordinary conditions of nature. He points out that any altera- 
tion in the proportion of gases constituting the atmosphere 
would have immediate and disastrous effects on humanity, and 
that light, heat and electricity are mainly instrumental in the 
production and stability of conditions. favourable to the per- 
petuaticn of life. Hence, he argues, that any artificial inter- 
ference in the proper functions of these necessaries may result 
in serious evil. There is a good deal more, based on no more 
substantial foundations. The whole article smacks of the 
Cornish fishermen's complaint that the Marconi station was 
productive of excessive rainfall It is, perhaps, the nearest 
approach to the annual sea serpent and enormous gooseberry 
that a technical journal may permit itself. 


- — — 
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British Association.—During their visit to Cape Town, the 
members of the British Association will attend the unveiling, 
by Prof. Darwin, the President, of the restored obelisk, erected 
in honour of Sir John Herschel. 

The Ramsgate Tramway Accident. In response to the 
request of the Ramsgate Corporation, the Board of Trade has 
consented to hold a local inquiry into the circumstances of the 
recent tramway accident. The date of the inquiry has not yet 
been announced. 


Date of 1nterruption. 


Tarifa—Tangier ..... C Jan. 18, 1904 
Jamaica — Colßonun "——— € Jan. 10, 1905 
Paramaribo—Cayenne ...................... May 25, 1905 
Bolama — Biss ao June 21, 1905 
Cadiz—Teneriffe .......................... July 20, 1905 
Iquique—Antofagasta ...................... July 21, 1905 
Lagos—Kotonou  ..........-e eorr hn July 29, 1905 
Trinidad—Demerara ........................ July 29, 1905 
Martinique—Paramaribo .................... Aug. 7, 1905 


THE ELECTRICIAN, 


Hysteresis Loss in an Alternating-current Field.—Messrs. 
E. Gumlich and P. Rose report in a recent issue of the Elektro- 
technische Zeitschrift on a series of experiments carried out for 
the purpose of determining in what manner and to what extent 
the magnetisation of iron by continuous current differed from 
that by alternating current of 50 с. per second. The tests 
were made on a number of rings bui!t up of stampings 0:5 mm. 
thick. For flux-densities higher than B=12,000 to 14,000 
lines per square centimetre no difference could be detected, 
but at lower densities tbe magnetisation due to alternating 
currents differed slightly from that due to continuous current. 
The difference is put down partly to the influence of edd 
currents and partly to a magnetic lag, the latter being attri- 
buted to viscosity effects. 


German Universities.—The Berlin correspondent of the 
Morning Post announces that more stringent regulations are to 
be imposed with regard to the admission of foreigners to Ger- 
man universities. It appears that the matriculation examina- 
tion imposed on attending students is in most cases a pure 
formality. In the case of German students this certificate, 
obtained on leaving the Gymnasium " or * Real-Gy mnasium," 
conferred the right to study at any technical] university, and a 
certificate from any scholastic institution of equal rank with 
these, accompanied with a duly-attested passport, was considered 
sufficient in the case of foreign students. Now the following 
regulation has been issued, and will come into force at the 
beginning of next college term: Тһе conditions of admission 
for Germans apply also to foreigners, but in the case of the 
technical university at Dantzig special permission must be 
obtained from the Minister for Public Instruction before any 
foreign student, even though ће fulfil all these conditions, is 
admitted." 


A New Interrupter.— Mr. Huck Gernsback describes a new 
type of mercury interrupter in a recent issue of the Scientific 
Americun. A glass tube of about 15 cm. in length and having 
a bore of about З mm. is drawn. out so that its middle part, for 
a length of about 3 cm., has а bore of only 3mm It is then 
bent into a U shape and partly filled with mercury. Platinum 
wires are employed for connecting the mercury in series with 
the battery and primary of the induction coil, and the tube is 
partly immersed in water. On sending a current, at 4 to 6 
volts, through the mercury, a bright green spark is seen at the 
centre of the portion with the very fine bore, and regular in- 
terruptions at high frequency occur. By using a larger 
bore currents at higher voltages may be employed, but the 
apparatus does not then work so well The author attri- 
butes the operation to the heating of the mercury in the 
small bore until it boils. The vapour expands and breaks 
the circuit, but as the tube is surrounded with water, con- 
densation takes place again almost immediately and connec- 
tion is restored. 


А New Type of Ammeter Transformer.—According to 
Elektrische Bahnen d. Betriebe, Messrs. Hartmann & Braun, 
of Frankfurt a.M., are manufacturing a new ammeter, sug- 
gested by Herr Dietze. This instrument enables an alternating 
current to be detected or measured without the necessity of 
interrupting the ccnductor as would be the case if an ammeter 
of the usual type were employed. In geners] appearance, the 
device resembles a pair of pinchers with the addition of a 
miniature transformer arranged in such a way that its iron 
core is formed by the jaws of the pincher. When it is desired 
to measure an alternating current, the jaws are opened and the 
instrument is slipped over the current-carrying conductor. 
After the conductor has passed through the opening into the 
space inside, the jaws are closed by the action of a spring, and 
the magnetic path of the small transformer is once more com- 
plete. The current which is induced in the transformer by the 
alternating current in the conductor can be measured by a hot 
wire instrument. A disadvantage of the arrangement is that 
the measurement will only be accurate if the other conductor 
of the circuit is not too near; and another, that the device 
cannot be used for measuring current in iron-armoured con- 
ductors. It is stated that currents as small as 0:04 ampere 
can be detected in this way by a telephone; the application of 
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& similar instrument as a current detector for the localisation 
of faults by the induction method is not new, however. 


Sparking Troubles at the Commutator.— An interesting 
Paper, entitled “Limitations in  Direct-Current Machine 
Design,” was presented by Mr. Sebastian Senstius to the 


"American Institute of Electrical Engineers at their recent 


general meeting at Asheville. In discussing troubles at the 
commutator the writer stated that bright white sparks could 
be traced to a high reactance pressure. This kind of sparking 
did not seem to be harmful to the commutator. Glowing of 
the brushes appeared when the armature ampere-turns per 
pole, and, therefore, the armature reaction, exceeded a certain 
limit; this glowing increased with the pole-pitch. The arma- 
ture reaction might be caused by the working current, and, in 
addition, by unbalanced currents going from one brush stud to 
other brush studs 'of the same polarity. In a particular case 
the ammeter registered at no-load 300 amperes between brush 
studs of the same polarity, whereas the full.load current was 
but 500 amperes. Spitting seemed to be the combined effect 
of high-reactance préssure and considerable armature reaction. 
The sparks became yellow or greenish, small explosions (spit- 
ting) took place under the brushes, causing carbon particles to 
escape into the air ; the commutator lost its glassy appearance 
and became blackened. The picking up of copper at the con- 
tact surface of the brushes had received scant consideration in 
technical publications. It might take place at full-load, and at 
no-load, from which one inferred that it is independent of the 
armature reaction. The author had the impression that the 
effect might result from a steep magnetic fringe produced by a 
large air-gap ; a large E.M.F. was generated in the coil under 
short-circuit and an excessive current set up, but not large 
enough to cause sparking and spitting. Since the generated 
E.M.F. with a brush edd was a maximum at the end of com- 
mutation, both the current and the density reached a maximum 
near the tip of the brushes, depositing there the largest amount 
of copper through the agency of the local short-circuit current 
going from thé bars to the forward bush tip, then to the rear 
tip and back to the segments. An easy way to prevent, or at 
least to minimise this trouble was to adopt a certain maximum- 
current density for the particular kind of brush employed. It 
was within the ability of the designer to prevent commutator 
troubles of the kind described; it could be done by taking 
conservative values for the reactance pressure, the armature 
reaction, the current densities at the brush contact, and the 
peripheral speed of the commutator. The author stated that 
caleulations aud observations showed that at the point of 
almost sparkless operation, the spark. pressure would have the 
following values according to the brushes used, and that the 
maximum-current density should not exceed the limits indi- 
cated in order to minimise the picking up of copper :— 


park Max. density 
E. M. F. volts. amp. per sq. in. 
National graphitised brush ........ 1:6 — 56 
Partridge brush .................. 2:5 85 
National Columbia brush ........ 8:2 27 
Le Valley Vite brush ............ 8:4 25 
Dixon pure graphite brush ........ 8:8 22—25 


of the commutator bar should not exceed 18in. If the above 
considerations failed to throw light on some commutator 
troubles, it must be remembered that the mechanical construc- 
tion of the machine also affects commutation. 


7,500-kw. Turbines.—The Western Electrician of Chicago 
announces that the New York Edison Co. has recently closed 
a contract for two 7,500-kw. Westinghouse turbine-type 
generating units. These units will be installed in one of the 
finest and largest of American central stations, Waterside 
station No. 2, which ultimately will contain 10 urits of the 
same size. Waterside station No. 1 (described in The Elec- 
trician, Vol. XLIX., pp. 741, 819 and 899) is equipped with 
Westinghouse vertical three-cylinder compound reciprocating 
engines, installed only a few years ago. No less than 11 of 
these large engine-type units are now in service in this station, 
each rated at about 6,500-H.P. capacity and directly connected 
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to a 9,500-kw. generator. The next step in the acquisition of 
larger units resulted in the installation of 5,000-kw. turbine 
units of the Curtis type. The extreme compactness of the new 
generating unit is shown by the small space it requires. Its 
over-all dimensions are approximately as follows: Length 


50 ft., width 17 ft., height 15ft. ; floor space 850 sq. ft. per unit 


net, or 0:113 sq. ft. per kilowatt capacity. This is less than one- 
half the space occupied by the engine- type units, which were con- 
sidered the most compact type yet builtfor central-station work. 
A condenser of the surface type will be situated beneath the 
turbiue in the foundations proper. This arrangement is in all 
respects equivalent, according to the makers of the Westing- 
house turbine, to that claimed to be incidental only to the 
vertical type of turbine, which, according to the same authority, 
requires much extra space for condenser and turbine auxiliaries. 
The new turbines will work under 175 lb. steam pressure, 
approximately 28 in. vacuum and 100 deg. superheat, the nor- 
mal speed of the unit being 750 revs. per min. Under these 
conditions the economy of the complete unit will be in the 
neighbourhood of 16 Ib. per kilowatt-hour at full-rated load. 
Each unit will have an overload capacity of at least 50 per cent., 
or will be capable of developing full-rated load without the 
use of a condenser, and a large overload capacity will be at 
all times instantly available when required without mateiial 
sacrifice of efficiency. At this maximum load each turbine vill 
be developing over 15,000 H.P. at the shaft, which is believel 
to be the greatest amount of power ever developed in a single 
prime mover in stationary service. The directly-connected 
turbo-generators will be of standard. Westinghouse construc- 
tion, delivering 6, 600 volt three-phase current to the high-teu- 
sion network at a frequency of 25 ~ per sec. The generators 
will embody the new enclosed construction which constitutes 
an important advantage in the entire elimination of the hum 
peculiar to high-speed turbine generators. They will have an 
efficiency approximating 974 per cent. at full-rated load. Each 
generator will be able to sustain for several hours an overload 
of 50 per cent. within reasonable temperature rise. 


Postmaster-Generals Report.—The fifty-first annual report 
of the Postmaster-General has just been issued. It applies to 
the year ended March 31, 1905 :— 


During the year 88,969,000 telegrams passed over the Post Office wires. 
as against 89,997,000 in 1903-4, a decrease of 1:14 per cent. The total 
value, however, has increased, being £2,755,485, as against £2,741,191 
last year. The estimated value of the railway free tele grams is £55,800, 
against £59,100 in 1903-4; that of the Government free telegrams 
£22,800, against £23,200 in 1903.4. The decrease in the number of 
ordinary inland telegrams is, perhaps, due partly to trade depression ; 
but, as it is coupled with an increase of 5:1 per cent. in the foreign tele- 
grams, it may be attributed largely to the growth of the telephone system. 
The number of foreign telegrams is the highest on record. The average 
number of words per week in press telegrams during the year was 
15,531,332, against 14,588,458 in 1903.4. The telegraph offices now open 
in the United Kingdom number 10,172 at post offices and 2,354 at rail- 
way stations and other public places. The system of providing direct 
communication between provincial towns has been pursued, as in previous 
years. The system of direct iutercommunication between telegraph 
offices in London, of which the first portion was installed two years ago, 
continues to give good results; and it will be possible to connect a num- 
ber of additional offices to the switch before the end of the present year. 
The underground line from London to the North has been extended by 
the provision of a cable containing 97 wires between Warrington and 
Carlisle, and the laying of 76 miles of pipes, which, together with the 
section laid in the previous year over the Beattock incline, complete the 
pipe line from Carlisle to Glasgow. It is proposed this year to provide 
wires over the latter section, and communication will then be possible 
between London and Glasgow by means of underground wires solely. A 
pipe is being laid to contain 137 wires between Hanwell and Slough, and 
during the present year it will be extended from Slough to Reading. 
The provision of a pipe and cable between London and Chatham is also 
being put in hand as a beginning of an underground route to the south- 
east coast, the point of departure of many of the submarine cables. 
Experiments with various high-speed automatic typewriting telegraphs 
are being continued, and some of the systems are very promising. British 
makers of electric plant are now devoting more of their attention than 
formerly to the manufacture of telephone apparatus; though it is not 
possible yet to dispense—or nearly dispeose—with the services of foreign 
makers. Arrangements have been made for the establishment of a second 
direct. wire between London and Cologne, and also for the establishment 
of direct telegraphic communication between London and St. Malo during 
the potato and fruit season. The question of further increasing the 
facilities for communication between London and Paris and certain 
other Continental towns is receiving attention. No new cables from 
the United Kingdom have been laid during the year, but it has 


now been arranged for a cable to be laid between the Shetland 
Islands and Iceland via the Faroe Islands by the Great Northern Tele- 
graph Co. The strategical importance of wireleas telegraphy, and the 
fact that some centralised control is necessary if the public are 
to secure the fullest advantage from this new means of communication, 
led to the passing of the Wireless Telegraph Act of last session (4 Edw. 7, 
c. 24), which renders it illegal fur any perscn to instal or work wireless 
telegraph apparatus in the United Kingdom, or on board British ships in 
territorial waters, except with the licence of the Postmaster-General. Ia 
view of the progressive nature of the invention, and the possibility of 
unforeseen developments, the act was made operative for a period of two 
years only, to expire on July 31, 1906. The experience of the working of 
the act shows that it will be essential in the public interest that it should 
be renewed. Some difficulty has been experienced in dealing with the 
applications for commercial licences, owing to the fact that, in the pre- 
sent state of electrical science, it is impossible for the stations of rival 
undertakings to work in the same neighbourhood without danger of 
mutual interference. The International Conference on Wireless Tele. 
graphy, which was to have been held in April last has been postponed 
owing to the political situation. The number of telephone trunk-wire 
centres on March 31st last was 443, an increase of 47 in the year. The new 
trunk circuits provided during the year numbered 186, and the total 
number in use was 1,604, as compared with 1,418 in the preceding year. 
The total length of the trunk circuits in use was 56,400 miles, containing 
about 112,800 miles of wire. The capital expendi:ure on the purchase 
and development of the trunk wire system up to March 3Ist last was 
£2,537,288, including an expenditure during the year of £337,264. The 
total number of conversations over the trunk wires for the year was 
15,461,822 This shows an increase of 1,993,847, at the rate of 
14'8 per cent, over the corresponding number for the previous year, 
which was 13,167,975. The gross revenue derived from this service 
was £380,308, as compared with £325,525 in 1903-4. The increase 
was thus at the rate 16:8 per cent. The average value of each con- 
versation was 5 9d. There are now four telephone circuits between 
London and Paris, опе b tweea London and Lille, and two between 
London and Bruse Is, the latter carrying an increasing amount of traffic. 
A still further development of these services may be expected since the 
agreement with the National Telephone Co. has been approved by Parlia- 

ment. as under that agreement the lines will become available for use by 
subscribers to the company's system. Experiments have recently been 
made in telephonic communication between London and Home by way of 
Paris. It was found possible to exchange speech when the conditions were 
exceptionally favourable ; but, in spite of the partial success of the experi- 
ment, a public service between the twocapitals is not at present practicable. 
The total number of subscribers to the Post Office provincial telephone 
exchanges on March 31st was 6,854, and the number of telephones rented 
increased in the year from 6,874 to 8,644. According to returns recently 
furnished by the Corporations concerned, the number of telephones con- 
nected with the exchanges of the varivus municipal systems in Great 
Britain were as follows:—Brignton 1,736, Glasgow 11,923, Hull 1,495, 
Portsmouth 2,250 Swansea 1,259. The number of telepaones in con- 
nection with the Post Office London telepuone sys:e:u inzre:ss-d during 
the year from 15,632 to 24,351; and additional subscribers are being 
connected at an average rate of about 150 a week. A new exchange 
was opened at Hampstead during the year under review, and two 
others have been opened since March 31st. The accommodation at 
the central exchange is now almost exhausted, but a new exchange. 
to be called the City Exchange, with a maximum capacity of 18,000 
lines, is expected to be ready for opening in a few months. The 
length of the underground pipes which had been laid in the 
London area on March 31st last was 1,251 miles, 105 miles having been 
laid during the year. Cables containing 162,216 miles of wire have 

been provided, including 35.572 miles rented by the National Tele- 

phone Co. pending the transfer of the company's system to the 

Post Office. The lines of the present subscribers and the junction linee 
between exchanges have absorbed 66,821 miles; and 59,823 miles of 
wire remain available for the future development of the London 
telephone system. The average cost of construction per mile of double 
wire has decreased since last year from £18. 16s. 10d. to £16. 18s. 6d. ; 
and the average cost of constructing an exchange cirouit (including the 
installation of telephone instruments and of exchange apparatus, bust 
excluding the provision of spare plant) has been £38, 18s. 9d., as against 
£41. 9s. Sd. in the previous year. Taking into account the whole system, 
including spare plant of all kinds, the capital expenditure per station (i. e. 
per telephone connected with an exchange) stands now at £64, as com- 
pared with £86 in 1902-3 and £73 in 1903-4. It is hoped that the expen- 
diture per station will still further diminish as the very large amount of 
spare plant provided comes into use. An account of the receipts and ex- 
penditure relating to the London service for the year ended March 31st, 
1905, is printed in an appendix. It shows a balance of £93,298, a 
sum nearly sufficient to meet the charge for interest on capital and to 
provide for depreciation of plant. This balance is rapidly increasing as 
more of the plant comes into use and begins to earn revenue. Similar 
tables are also given (for the first time) in respect of the Post Office pro- 
vincial exchange systems and the trunk-line system. A table is also 
added to show the financial position of the three systems taken as a whole. 
This shows a balance of £232,521, while the estimated amount required 
to provide for depreciation of plant and interest at 3 per cent. on the 
capital expenditure of £5,042,000 is £300,776. The amount of royalty 
received during the year from the National Telephone Co. was £192,562, 
and from other licences £8,163. 2,537,550 telegrams and 48,900 express 
letters were sent by telephone for onward trausmission, and efforts are 
being made to bring the advantages of thess services more clearly under 
the notice of telephone subscribers. 
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THE GLASGOW ELECTRICITY SUPPLY ACCOUNTS. 


The thirteenth annual report of the Electricity committee of 
the Glasgow Corporation, for the year ended May 31, 1905, 
shows that substantial progress has been made. An interesting 
feature is the large sale of current for power, the engineering 
and iron trades being the principal consumers. The total 
number of motors being supplied from the Corporation mains 
at the end of the year was 2,081, with a total horse-power of 
9,366, as compared with 1,453, with a total horse-power of 
6,501 for the previous year. The number of units consumed 
for power purposes was 4,706,029, of which 3,120,401 were 
sold at 14d. per unit, 226,038 at ld. per unit and 1,349,150 at 
3d. per unit. In view of the favourable results obtained on the 
whole, it is recommended that the charges be revised, so that 
for ordinary lighting of business premises consumers will now 
pay 33d. per unit for the first two hours of maximum demand 
and 1d. per unit after, instead of 6d. per unit for the first hour 
and 14. after, as heretofore. It is interesting to observe that, of 
the 16,642,253 units sold to private consumers, no fewer than 
1,349,150 cost only id. each, 5,742,660 cost only 1d. each, 
and the remainder varied in price between 14d. and 6d. Some 
47 accounts showed a consumption of 30,000 units, while 
3,563 indicated that by far the most usual consumption was 
between 100 and 500 units. 

Year ended May 81, 1906. 


Units sold for private lighting. 11,936,224 
Units sold for power .......................... 4,706,029 
Units sold for public lampe. 1,525,505 
Units sold by сою{тас{.......................... 80,710 
Total units sold ..............- c nr . . 18,248,468 
COSTS PER UNIT SOLD. 
GENERATING Cos 78. 
f eive US Ner RUN EA COUP eae ER PES 0:215d. 
Oil, waste, water and storenns 0-084d. 
WAR 68 vehi ase EE Ys ЛУО УКОЛ NA T a c 0-092d. 
Repairs and maintenanccdg ee . 0°055d 
FP; в .; y ей . 01014, 
0:497d 
DisTRIBUTING Costs. 

NV BOOS Coss EXP QUE CAES T РОНЕ 0:027d 
Repairs, stores, cc 4 VE Y oars 0-0974 
0˙1 24d 

TOTAL WORKS COSTS sss... 0:621d 

MANAGEMENT CHARGES. 

Rents, rates and tages . 0-182d 
Salaries, stationery and establishment charges ...... 0°094d. 
Special charges incidental to change of voltage ...... 0-038d 
0:8314d 

TOTAL COSTS (excluding capital charges) ..... ... . (0 935d. 
, . IU ERE RR Г 0-5024. 
Sinking tund озуне оне ROUES COSA ace 0-204d 
0°706d 

TOTAL COSTS (including capital charges) .......... 16414. 


The capacity of the three generating stations is 14,335 kw., 
while the total maximum supply demanded was 13,437 kw. 
As the total number of units sold was 18,248,468, the load- 
factor works out at 15:5 per cent. Of the 21,584,088 units 
generated, 1,025,516 were used on the works, and 2,310,104 
were lost in distribution or otherwise not accounted for. 

The following table contains an analysis of the capital expen- 
diture to May 81st :— 


Total, Per cent. 

Account, | May 81, 1905. | F per kw. | of total. 
Land and buildings ...... £201,225 6 8 14:04 | 16:18 
1пегу .............. 219,125 16 4 19:47 2243 
Accumulators ............ 9,472 2 1 066 | 076 
ain. 706,765 1111 | 49:30 | 656-81 
Metern 42,546 4 7 2:97 | 3°42 
Electrical instruments .... 1,335 2 3 0-09 | 0°10 
tores rcr "TT 1850 4 1 0:13 0:15 
Furniture 1,842 5 4 013 ү 015 
| £1,244,162 12 10 80:79 100-00 


Each of the above items represents the capital expenditure 
to date, less the amounts which have been set aside annually for 
depreciation. The comparatively high cost per kilowatt is due 
to the fact that the network is supplied partly from a tramway 
station, with the result that the capital expenditure per kilo- 
watt on mains appears unduly high. А sum of £2,875. 10s. 11d. 
has been written off from revenue as a special charge due to 
the cost of change of voltage. "When the change took place, 
it was decided to spread the cost of it over a number of years; 
a suspense account was opened, and year by yeara certain sum 
has been paid off out of revenue, this year's contribution being 
the last, and finally closing the account. 

The cost of generating and distributing the 18,248,468 units 
sold was £47,207 ; to this must be added £3,482 for attend- 
ance and repairs to public lamps, £13,857 for rents, rates and 
taxes, £7,176 for management charges, £2,875 for change of 
voltage expenses, and £41,841 for depreciation. On adding 
these amounts a total of £116,438 is obtained. The receipts 
amounted to £186,372, and thus there is a balance of £69,934, 
which has been disposed of as follows: Interest, £38,182; 
sinking fund, £15,175; reserve fund, £12,723. This still 
leaves a surplus of £3,554, which, together with a surplus of 
£10,341 from last year's working, has been applied to balance 
a deficit of £13,895 on the 1903 accounts. It is interesting 
to observe that the amount set aside for depreciation during the 
year under review represents 377 per cent. of the capital ex- 

enditure at the beginning of that year, allowing, of course, 
or the amounts already deducted for depreciation up to 
May 31, 1904. It also represents 0:554. per unit sold. 
he Glasgow Electricity committee and their past and pre- 
sent electrical engineers are to be congratulated on the good 
results obtained and on the correct financial principles upon 
which the allocation of the gross profit is based. 
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ELECTRICITY METERS.* 
BY C. H. W. GERHARD]. 
(Continued from page 686.) 


The Vulcan. Prepayment Mater. — This meter consists of am 
ordinary small pattern Vulcan meter with a prepayment at- 
tachment, enclosed under one cover. It probably stands by 
itself as being the only prepayment meter of the watt-hour 
type suitable for both alternating and continuous-current cir- 
cuits. Fig. 102 illustrates a meter with its cover off. 

The dials to the left of the figure are the ordinary meter 
dials and indicate Board of Trade units. The three upper 
dials on the right show the number of coins inserted, whilst 
the lower one оп the same plate is the “ unconsumed coin” 
index. The slot to receive the coins is to the left of this dial 
plate, and the shaft underneath it protrudes through the case 
and carries a handle (removed in the figure), by which, with the 
aid of the coin, the mechanism is worked and the switch 
turned on. 

The meter illustrated is fitted with eight small brake 
magnets (four at the back and four in front), but, as in the 
case of the ordinary meter, the prepayment type is now made 
with only four magnets, these being larger and of better 
design for retaining their strength. Fig. 103 is a view of a 
meter of this make from above, and shows some of the mecha- 
nism. The ordinary dial train À is connected to the prepay- 
ment mechanism by means of a crank, B, fitted either on to 
the worm-wheel spindle (as in Fig. 103, in which case this 
spindle is made to extend beyond its back bearing to receive 
it), or on to the spindle of an additional wheel when the speed 
requires to be slower, as in the case of meters for silver coins. 
The crank runs between the two prongs of a forked lever, C, 
and, by causing the latter to oscillate, operates an escapement 
which terminates a clock train worked from the opposite end 
by a strong main spring, D. By this arrangement the main 
spring is unwound at a speed proportional to the speed of the 
meter's main moving part, that is, at a speeed proportional to 
the energy passed through the meter. As the main spring pro- 


* From a forthcoming book to be published by “The Electrician " 
Printing and Publishing Co All rights are reserved. 
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vides the necessary power for working the wheels of the clock 
train, and as also the forked lever is nicely balanced, there is 
practically no extra work thrown upon the meter by the pre- 
payment mechanism. The other mechanism necessary is that 
for enabling the main spring to be wound a definite amount, at 
the same time closing a switch which is opened automatically 
when the meter has unwound the spring by the same amount. 

The main spring arbor carries two bevel wheels, E and F, 
Which are on sleeves, and a spindle fixed to it carrying the planet 
wheel G. The wheel E is in gear through the clock train with 
the escapement, and F gears with the coin-indicating dials and 


Fic. 102.—VULCAN PREPAYMENT METER. CovER REMOVED. 


a large toothed wheel immediately underneath the lever H. 
The coin on being inserted falls into a groove in the shaft J, to 
which the handle K is attached outside the cover. On the 
handle being turned the coin engages with one of the teeth in 
the wheel under H, and turns this wheel a definite amount, 
controlled by a spring ratchet (not seen in the figure). 

As the bevel wheel E is practically stationary (even if the 
meter is working at the time) the planet wheel G is turned by 
F, and runs on E, thus turning the arbor and winding the 
spring. Each additional coin inserted, up to the maximum of 
eight, winds the spring an equal amount. By the time the 


VIEW OF PREPAYMENT 


Fio. 108.—VvLca PREPAYMENT METER. 
MECHANISM. 


eighth coin has been inserted G will have turned round to the 
other side of the spring arbor, where it jams up against a lever, 
L, which locks the shaft and prevents the insertion of further 
coins until the spring has been unwound to the extent equal to 
one or more coins by the meter. The power of the main- 
spring is transmitted to the train through the same planet 
wheel G, which, as the spring unwinds, runs round in the 
reverse direction on the bevel wheel F, which is stationary 
except when the handle is being turned. 
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To facilitate alteration in the rate of charging, the spindles 
which carry the change wheels extend beyond the plate and 
the wheels are pinned on outside, as at M and N (Fig. 103), 
thus enabling them to be replaced by others of a different ratio 
without taking the prepayment train to pieces. 

The switch consists of the prongs fixed to the slate back at 
the top right-hand corner (Fig. 103), which are electrically 
connected by the plate O, fixed on an ebonite block which is 
pivoted at the top of an arm, which in turn is pivoted at its 
lower end. The switch-working mechanism is seen in Fig. 104, 
which is an elevation of it looking from the back (with the 
slate back of the meter removed). In this diagram O, R, T 
are the brass plate, pivoted ebonite block, and arm respec- 
tively. The spring S, tends to pull the switch off, while a 
small spring, 82, keeps R in the position shown. The pivoting 
of R allows the upper portion of the switch arm to roll off, and 
thus prevent rubbing friction between O and the forks of the 
switch Q, when S, pulls the switch off; in this way any likeli- 
hood of the switch remaining on when it should come off is 
prevented. The switch is pulled on and released by the sec- 
tor U (rigidly fixed to the end of the main spring arbor V), 
which works the fork-shaped connecting rod W by means of the 
pins X» X, 

The fork of W lies between the sector U and the plate Z 
(behind which is the main spring D, Fig 103). The pin X, is 
fixed to the sector and stands out behind it so as to catch the 
upper limb of W ; X, is fixed to the lower limb of W, which 
is notehed as shown ; X, is another pin, fixed to the plate Z, 
and prevents W rising further than necessary. On winding up 
the spring, the sector U is turned into the dotted position, 


Fic. 104.— S wrTCH-GEAR OF VULCAN PREPAYMENT METER. 


thus pushing X, until the notch in the lower limb of W engages 
with the catch Y, which is fixed to Z. This action puts the 
switch on, and it will be seen that further winding and conse- 
quent turning of U does nothing, but the shape of U prevents 
all possibility of the switch being released while its periphery 
is above XI. When U is in the dotted position, and beyond, 
X, remains at the dotted position X,, the switch being held on 
by Y against the tension of the spring Si. On the spring being 
unwound by the action of the current passing through the 
meter, the sector U returns, eventually reaching its original 
position (provided that no further coins are inserted). On its 
return, X, in due course engaging with the upper limb of W, 
raises the lower one off Y, allowing the spring S, to pull the 
switch off. 

The prepayment meter possesses a lower torque than the 
ordinary meter of this make. A mean of several results on 
different meters gives a full.load torque of 3-7 gr. em.; the 
shunt current is, however, unaltered, it being 0:02 amperes. 
The meters are made in two sizes—viz., 2 and 3 amperes, for 
various voltages. They can be obtained for any rate of charge 
between 3d. and 1s. per unit, to take either pennies, sixpences 
and shillings. The prepayment mechanism, although appear- 
ing somewhat complicated, has been found to give very little 
trouble in practice. 

The Watson Prepayment Meter—The Watson prepayment 
meter, or, as it is called, “The Watson Electric Slotter,” con- 
sists of two independent clocks, each worked by its own main- 
spring, and a “feeler” ammeter, in addition to which is the 
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mechanism for making the circuit of a main switch when a 
coin is inserted, and breaking it when the amount of current, 
or, more correctly, the number of 8-c.p. lamp-hours prepaid 
has been taken. Fig. 105 shows a meter of this make with 
the hinged front open. The coin is inserted in a slot in a trap 
in the top left hand corner. The trap is then turned until the 
slot is underneath when the coin falls by gravity into a groove, 
and by bearing against one arm of a bell-crank lever causes the 
other arm to release the shaft which carries the handle, an 
adjustable sector, and the eccentrics by which the switch is 
operated. The objects of the trap are (1) to prevent all chance 
of tampering with the meter either by a wire or by means of 
a coin with a thread attached to it, for the purpose of hauling it 
back ; and (2)to prevent bent coins being inserted and jamming. 
A bent coin will stick in the slot in the trap, and, therefore, 
has to be turned out again and another one used in its stead. 
On turning the handle in a clockwise direction the coin falls 
into the shoot fixed inside the front. The sector fixed onthe same 
shaft as the handle turns a circular disc fixed on the same 
spindle as the dial hand a definite amount, depending on the 
price per unit to be charged, or, rather, on the number of 
8-c.p. lamp-hours allowed for the penny or shilling as the case 
may be; the switch is also closed by the same operation. 


Door ОРЕК. 


Fic. 105.—WatTson PREPAYMENT METER. 


The disc and hand are turned back to their original position 
(zero) by the upper clock, its speed being controlled by an 
escapement. This escapement is worked at a speed propor- 
tional to the number of lamps on and the time for which they 
are on. 

Referring to Fig. 105, the aluminium plate A has a zig-zag 
slot cut through it, and its lower edge is cut so as to form a 
series of notches. A pin on the upper escapement passes 
шо the zig-zag slot. The plate A is capable of being 
turned through a small arc about the axis a and in turning 
through the complete arc the pin guided by the zig-zag slot 
works up and down, thus releasing a tooth of the escapement 
wheel each time it passes up or down one of the straight slots 
in the zig-zag, The arc traversed by the plate A is controlled 
by the arm B which is pivoted at b and carries on its lower 
end the core C of the fixed solenoid D, through which the 
main current passes. The arm B is, therefore, in reality an 
ammeter needle. There are the same number of notches in 
the lower edge of A as there are straight slots in the zig-zag, 
and the notches are cut so that whichever notch is caught by 
the arm B, the pin which works the upper escapement is slid 
along the same number of straight slots of the zig-zag. Thus 
if one lamp is on, and the plate A allowed to “feel” for the 
arm B, the latter catches the former in the first notch causing 
one tooth of the upper escapement to be released. The plate 
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rests thus on B until a cam wheel in the train of the lower 
clock comes round and raises the plate A off B which it does 
by acting on a pin fixed to an extension of À to the left of its 
axis а. A second tooth is released by the backward motion of 
the upper end of A to its normal or “ по current” position. 
When no current is flowing B should be underneath the zero 
mark which is on the plate A to the left of the first notch. In 
this position the cam wheel only just raises A sufficiently to 
allow the arm B freedom, but not enough to allow the upper 
escapement to move. The plate A is raised off B—at regular 
intervals of about 10 minutes—by the cam, and at these times, 
should any lamps be on, B being relieved of the plate A, takes 
up a position according to the value of the current passing. 
When, therefore, the plate again feels for the arm, after a 
further interval of 10 minutes, should the current: have altered 
in the meantime, B catches the plate in the second, third or 
other notch, depending on whether two, three or more lamps 
are on, and thus four, six, &c., teeth are released in the upper 
escapement, two for each notch ; the hand is, therefore, worked 
back to zero at a speed proportional to the number of lamps on 
and the time during which they are on. The scale over which 
the pointer passes is calibrated in 8-c.p. lamp-hours, and the 
reading of this scale shows the number of 8-c.p. lamp-hours still 
standing to the credit of the consumer at any time, and takes 
the place of the usual “coins prepaid” index. A revolving 
scale at the back passing a fixed index shows the total number 
of lamp-hours paid for. This index can be inspected through 
the hole E in the dial. 

The switch and terminals are seen to the left of Fig. 105. 
The switch is in reality only a single-brake one (although it 
looks like a double-brake one), as only one of the arms comes 
out at a time. On the insertion of a second coin the switch is 
opened at the start of turning the handle, and remains so 
until the turning is completed, which is rather an objection- 
able feature, as, apart from putting the lights out should any 
be on at the time—bad arcing may take place if the handle is 
turned at all slowly, and this on a 200-volt supply might 
damage the switch. 

The accuracy depends on many points, such as the proper 
calibration of the ammeter movement, and the cutting of the 
notches in À which catch the tip of the arm B ; the accurate 


time-keeping of the lower clock ; the amperage of the lamps 


being uniform and the same as the assumed value for which 
the meter has been calibrated ; and on the fact that it must 
not on any account be overloaded. This is an important draw- 
back, as if more than the full load were on, the meter would no 
cut off the light any quicker than at full-load. | 

The meter is ШОО calibrated in 8-c.p. lamps, taking 33 
watts per lamp at constant voltage. It could, of course, also 
be used on circuits installed with 16-c.p. lamps on the assump- 
tion that these take twice the power, but it is essentially a 
lamp-hour meter as distinct from an energy or an ampere-hour 
meter. 

The changing of the rate of charging is very simple in this 
meter. The sector which turns the metal disc and pointer 
round—thus crediting the consumer with a certain number of 
lamp-hours—is made in two portions, one behind the other. 
The front portion is slotted and they are both clamped together 
by a screw which passes through the slot and screws in the 
back portion. The arc of the sector can thus be increased or 
diminished within certain limits. As the latter turns the disc 
by a friction contact of the two peripheries, the longer the arc 
of the sector the greater is the angle through which the disc 
and pointer are turned, which means, the greater the number of 
8-с.р. lamp-hours put to the credit of the consumer for the coin. 

This meter is made in two sizes—viz., 3 and 10 lamps. The 
two clocks require winding by hand once a month. 


(To be continued.) 


Ventilation of New York Subway.— Many complaints have 
been made regarding the heat and the foul atmosphere in the 
New York subway. We now learn that it has been decided to 
equip the subway stations with powerful rotary fans to draw 
the heated air out of the tunnel. The fans are to have a capa- 
city of 25,000 cubic ft. per min. and to be 9 ft. in diameter. 
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ELECTRIC WINDING MACHINES.* 


BY PROF. PAUL HABETS, OF BRUSSELS. 


The ever-increasing application of electricity to mining machinery, 
and the economy resulting from centralising the generation of energy 
required for working large undertakings, has not been kept back for 
want of finding means for working winding machinery electrically. 
‘When it is a question of underground mechanical haulage, the elec- 
tric transmission offers enormous advantages over all other systems 
(steam, compressed air) with regard to economy and facility of instal- 
lation. But the exaggerated fear of introducing electric plant into 
explosive mines, the cheapness of machines worked by compressed air 
and also the possible utilisation of existing compressed-air plants, have 
retarded the great development of electric haulage in underground 
workings. Even in the case of the main winding machines, which 
can be placed close to the steam engines, electric driving has been 
introduced during the last few years with the object of reducing the 
consumption of steam. This economy is, however, doubtful The 
losses due to the transformation of electric energy may, in fact, equal 
the unfavourable conditions under which a steam winding engine 
is working if the latter be an economical condensing engine. The 
economy is certain, however, when the winding machine must be 
placed further away from the steam engine or when the use of elec- 
tric transmission permits of doing away with boilers. 


Electric Motors for Haulage: their Starting Properties.—The 
machines used for electric haulage are either three-phase asyn- 
chronous motors or continuous-current motors. The latter may be 
shunt-wound, or separately excited. Both types of machines possess 
а remarkable degree of self-regulation—i.e., their speed only varies 
slightly with a considerable variation of load.t This property makes 
the machine very easy to manipulate The driver need not trouble 
about the speed, as it never exceeds the normal speed much, even 
when the resisting torque is negative, in which case the motors turn 
into generators sending energy back to the station. Continuous- 
current series machines, although used for electric traction, are not 
suitable for haulage, as they run away when the load diminishes. 
The advantage of a better starting torque, which these machines 
can furnish, is, however, only relative, as motors of the other types 
can easily produce torques three or four times the normal оре. 


Such torques are necessary, as the resisting moment at the end of 


the acceleration period is often double as great as the rate-velucity 
moment. The starting of electric motors requires special contri- 
vances, on the design of which the consumption of energy during 
acceleration depends. 

The Allgemeine Elektricitiits Gesellschaft have designed a rheostat 
with liquid resistance, consisting of two vessels, the one above the 
other. The liquid is kept in motion by a small centrifugal pump 
driven by an electric motor of 2 н.р. to 8 H.P. The pump takes the 
liquid from the lower vessel and forces it back into the upper vessel 
in which three metallic plates (one for each rotor circuit), electri- 
cally insulated, are suspended (Fig. 1). The upper vessel has an 
overflow, and the plates are only immersed to a depth corresponding 
to the required resistance. By manipulating the starting lever, 
which works the reversing switch and closer the inductor circuit, 
а stop-valve, V., will be closed; the level of the liquid in the upper 
vessel will therefore rise, and the plates will be more and more 
immersed. The rate at which the water rises can be regulated by 
a cock on the inlet pipe. The maximum speed of the machine is 
reached when ‘the liquid has risen up to a second overflow, which 
is always open and which causes the liquid to overflow continually 
from the upper vessel into the lower one, The circulation of the 
liquid prevents it from getting heated. When the lever of the re- 
versing switch has been pushed home, to the right or left, according 
to the direction in which the machine is to turn, it may be moved 
back through a certain angle without breaking the circuit. In doing 
this the stop valve is gradually opened so that the water can run 
out again, and the speed will be reduced as desired. The circuit will 
not be broken until the lever is turned back into its vertical position ; 
as the level of the liquid is falling steadily, the current as well as the 
speed of the motor will be gradually reduced ; the interruption, there- 
fore, will not be sudden. 

The immersion of the plates may be further limited by an over- 
flow, VI. во as to reduce the speed when persons are carried up and 
down. When the pit or the ropes are to be examined, the speed 
may be still further reduced by regulating V,. The conditions, 
when using starting resistances, are very unfavourable to the electric 
brake; one cannot count on recovering the energy, but one must 
try to utilise the energy stored in the moving masses as much as 
possible, and to let the cage arrive at the mouth of the pit with & 
much reduced speed which will only require the brake for holding 
the care. 


* Abstract of a Paper read before the Liége meeting of the Institution 
of Mechanical Engineers. 

t On condition that the difference of potential between the terminals of 
shunt or separately-excited machines is constant. 


The intermittent working of haulage machinery and the increased 
energy wanted for starting & three-phase motor with the rheostat 
causes sudden and irregular demands on the generators at the power 
station, and the latter machines should, therefore, be designed large 
enough and supplied with sufficiently heavy flywheels. If this is not 
the case the result will be & fall of speed and voltage which will be 
felt all over the area of distribution. Direct driving of winding 
machinery by asynchronous motors requires generators capable of 
standing a considerable overload, and the installation of very powerful 
sets at the power station. This means an increased expenditure for 
extra boilers, steam engines and alternators, but, on the other hand, 
the use of three- phase machines is much simpler and much less costly 
than transforming alternating currents into continuous currents. 

Motors can be started and regulated in speed by a rheostat, by 
employing the series-parallel control, by using a battery which can 
be suitably subdivided or by providing one or the other auxiliary 
devices described below. 


Special Generator.—In this system the haulage motor is sepa- 
rately excited by a constant current, and the difference of potential 
is varied, and therefore also the speed, by regulating the E.M.F. of 
the generator, which supplies the motor, by means of a field rheostat ; 
the 1855 of energy is almost nil. But as one cannot use a buffer 
battery, the generator must be able to stand all the variation of the 
load, and the engine which drives the generator will be running on 
no-load during the stoppages. The work of the engine might be 
equalised by providing it with a large flywheel, which could store up 
the energy during the stoppages of the hauling machines; or the 
engine might drive another generator, which, in connection with a 
buffer battery, could supply & circuit at constant pressure. It is, 
however, always necessary to have reserve sets at the power station, 
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and this makes the undertaking costly. The use of a special gene- 
rator is not practical unless the haulage machinery is close to the 
supply station. This system has been adopted by the Allgemeine 
Elektricitäts Gesellschaft in 1895 at the Hollertzug mines, and 
recently for two machines at the Alexandre pits of the Arnim Col- 
lieries at Planitz, near Zwickau, in Saxony. The system of a special 
generator may be worked more economically by adopting high- 
tension three-phase currents. In this case the special generator 18 
driven by an asynchronous motor, and the two machines are 1n- 
stalled close to the haulage machinery ; by using high-tension currents 
the distance from the power station is not of much importance. 


Auziliary Starting Dynamo.—In this system the armature of 
the haulage motor M (Fig. 2) is connected in series with the arma- 
ture of an auxiliary dynamo, Da, across the mains of a constant- 
pressure circuit, and a buffer battery can also be inserted ; the fields 
of both machines are connected directly to the mains. The auxiliary 
dynamo is driven, at a constant speed, by the steam engine GG work- 
ing a set of dynamos. The field is regulated by a rheostat, and the 
Е M.F. generated іп the armature opposes the pressure between the 
mains. When the difference of potential E" between the brushes is 
equal to the pressure between the mains, no difference of potential 
will be available at the brushes of the haulage motor M, which will, 
therefore, be at a standstill. By increasing the resistance R, the 
difference of potential Е’ between the brushes of M will be Е =E 
— E"; a torque will now be exerted by M which will be increased 
by reducing E". When the motor M has attained its full speed, the 
counter E.M.F. in the armature of Da should be as near zero as 
possible, and E” should only be sufficient to overcome the resistance 
of the armature. The dynamo Da works, therefore, as a motor, 
aiding the steam engine; but when the resisting moment becomes 
negative, then the auxiliary dynamo will work as a generator, taking 
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energy from the engine. The eurrent will now flow against the 
pressure of the mains, and the energy generated by M, which has 
also become a generator, will increase, and therefore cause M to go 
slower. Inthis manner the auxiliary dynamo will keep the speed of 
M almost constant. The speeds as well as the startings are obtained 
without other losses than those due to driving the auxiliary dynamo. 
It is, however, inconvenient to have to regulate the field of the 
dynamo if this machine cannot be placed near the haulage motor. 
The auxiliary dynamo may be driven by a motor. The two machines 
mounted on the same shaft constitute a booster, which may be con- 
nected with the mains and the haulage motor in different ways, but 
can be placed close to the winding machine. This arrangement 
makes the winding machine more independent of the power station, 
which may be at & considerable distance from the pit. 


Starting Boosters.—' The booster, which we have just described, 
consists of an auxiliary dynamo with a field rheostat driven by a 
shunt motor which receives current from the mains. With regard 
to economy, the booster is inferior to an auxiliary dynamo driven 
by an engine, because the efficiency of the booster 1s less on account 
of the double transformation of energy. The cost of installation 
is higher, as the motor and the auxiliary dynamo of the booster 
must both be of the same power as that of the haulage motor. The 
speed of the booster may, however, be high, whilst the haulage 
motor, being directly coupled to the winding machine, cannot have 
a speed exceeding 50 to 60 revs. per min. By reversing the field 
current of the auxiliary dynamo, the booster will work as a booster 
proper i. e., will raise the voltage of the mains. We might, there- 
fore, arrange matters so that the pressure of the circuit will be 
doubled when the haulage motor is running at full speed. Under 
these conditions, the power of each of the booster machines need not 
be more than half of that of the haulage motor, thus making the 
booster less costly. For this purpose, the voltage of the haulage 
motor must be twice that of the mains, and we must, therefore, 
either reduce the pressure of the distributing system or design & 
high-tension motor, which with continuous-current machines is dif- 
ficult when the tension exceeds 500 volts. The problem may also be 
solved by driving the winding machine by two motors connected in 
series, each of which will, therefore, only receive half of the total 
voltage. The latter system, which was brought forward by the 
Union Electricitiits Gesellschaft, has been adopted by Messrs. 
Schuckert & Co. in the case of the winding machine at the Friede- 
rich-Franz mine at Lübtheen (Mecklenburg). An Ilgner flywheel 
may be mounted on the booster shaft. This solution has been 
applied by Messrs. W. Lahmeyer & Co. to the winding machine of 
the Tiremonde pit of the Mining Co. of Ligny-les-Aires.* For the pur- 
pose of bringing the flywheel into proper play, a second booster is 
connected in series with the armature of the starting booster in such 
a manner as to vary the speed of the latter automatically, and also 
inversely as the strength of the armature current of the haulage 
motor. M. Crepelet reduces this group to a single dynamo, the shaft 
of which carries a special flywheel. As it is possible to allow a great 
variation of speed for this dynamo the flywheel can be much 
reduced. A machine on this system has been installed by the Com- 
pagnie Internationale d’Electricité de Liége for the Fléron pit of the 
Hasard Collieries at Micherot, near Liége. We have made a great 
number of trials on the machine installed at St. Nicolas, at the 
collieries of Espérance and Bonne-Fortune, Montegnée, and will now 
give a detailed description of this installation, together with the 
results we have obtained. 


Description of the Installation (Fig. 3).—The machine was sup- 
plied by the Société Belge d'Electricite A. E. G. It is designed to draw 
500 tonnes (492 tons) from a depth of 800 m. (2, 625 ft.) in eight hours. 
The loads are: Four tubs holding 585 kg. (1,102:31b.) of coal or 
750 kg. (1,653°4 Ib.) of stone; each tub weighs 250 kg. (5511 Ib.), 
and the cage weighs 1, 800 kg. (1? tons). The electric energy is 
supplied from a power station, which was constructed in 1899, at 
the pit of Espérance, and contains three sets of three-phase gene- 
rators, working at 1,000 volts and a frequency of 44 ~ per sec., the 
output of each machine being 200kw. Two of the sets also supply 
current for pumping, ventilating, picking, &c., at the pits of Espé- 
rance and St. Nicolas. The third is a reserve set. Coal is drawn 
from four underground landing-stages at depths of 868 m. (1,207 ft.), 
942 m. (1,122 fl.), 288 m. (945 ft.), and 185 m. (607 ft.). On account 
of the nature of the deposition of the beds and the extent of the field 
of exploitation it may eventually be necessary to draw simulta- 
neously from several seams, which will require one or two stoppages 
during each lift. The time spent in unloading the cage at the bank 
of the pit and simultaneously loading the cage at the bottom land- 
ing - place is 30 seconds, and loading the cage at intermediate landing- 
stages takes 20 seconds. Under these conditions the maximum 
haulage speed need not exceed 12 m. (89 ft. 43 in.) in order to draw 
a total of 500 tonnes (492 tons) from a depth of 800 m. (2,625 ft.). 
When the depth is less or the tonnage is smaller the speed may be 
slower. Local circumstance have led to the adoption of a Koepe 
pulley,{ with a central groove for a flat-wire rope and two brake 
ou ае It mp ĩ eee 


* The Electrician, Vol. LIV., p. 254. t Ibid, p. 582. 


rims, one on each side of the groove. The motor and the Koepe 
pulley are mounted on the same shaft; the diameter of the pulley 
is 8 m. (9 ft. 10} in.), and requires, therefore, only а medium size 
motor. The haulage speed is 10m. (82 ft. 92in.) when the motor 
makes 64 revs. per min. 

Nothwithstanding the high frequency a three-phase motor might 
have been designed for this slow speed. Preference has, however, 
been given to a continuous-current motor, and a motor-generator of 
the Ilgner type, consisting of a three-phase motor and a continuous- 
current generator, has been adopted for the following reasons :— 
During the period of acceleration, the three-phase motor would have 
absorbed 615 H.P., a power which the central station would not have 
been able to supply with the present plant. Besides, a three-phase 
motor with a starting rheostat is very wasteful, and the loss of 
power in this case would have been stil] higher on account of the 
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intermediate stoppages. Notwithstanding the conversion of the 
three-phase current, the motor generator is in this case more econo- 
mical, as it almost entirely prevents any losses during acceleration, 
and the slow speed, which must be adopted when the haulage is 
reduced and during the night shift. A motor generator with an 
Ilgner flywheel will also equalise the demand on the power station, 
no matter how the load varies. The power station will then be able 
to supply the other motors, if the pumping is done during the night. 

The haulage motor M, Fig. 4, is a separately-excited continuous- 
current machine, its rated power being 320 H. p. at 64 revs. per min., 
and at 500 volts. It will carry an overloadof 40 per cent. for 
half an hour, and of 100 per cent. for five minutes. It will reverse, 
without moving the carbon brushes, and gives no sparking even 
when the voltage is considerably reduced. The terminals of the 
haulage motor are electrically connected with the generator Gi of 
the Ilgner motor generator M! — G!, and à maximum-current release, 
which acts when the current reaches 1,500 amperes, is inserted in one 
of the leads. The output of the continuous-current generator, which 


668 


THE ELECTRICIAN, AUGUST 11, 1905. 


is separately excited, is 650 kw. at 500 volts, when making 285 revs. 
per min.; the rise of temperature, measured by the increased resis- 
tance does not exceed 45deg. The carbon brushes have no lead. 
The machine will also generate the currentwithout sparking, at 
voltages varying between zero and + 500. These results are due to 
the large proportions of the generator, whose power is more than 
double that of the haulage motor. 

The generator and the haulage-motor are of similar and familiar 
design. Both are excited by a small motor-generator M,-G,, which 
supplies continuous current at 110 volts. This motor generator 
consists of a 27-H.P. asynchronous motor M,—supplied with current 
from the power station and making 820 revs. per min.—and an 
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circuit is interrupted. An electromagnet, E, excited by the field- 
current, will then be demagnetised ; a counterpoise will be released 
and the brake will be brought into action. The brake will also act 
when the maximum release breaks the circuit, as the field-circuit 
will also be interrupted. When the cage overshoots the landing 
stage, the indicator, showing the travelling of the cages, will cause 
the maximum release to break the circuit, and the brake will con- 
sequently be brought into action. The brake may also be applied 
by working the pedal P, which will release a counterpoise. The 
retardation is also brought about by the indicator, which causes the 
lever L, to be moved towards the position stop, as the cage 
approaches the pit bank. This automatic movement is often limited, 
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FIG. 4.—DiaAGRAM or INSTALLATION. 


18 kw. continuous-current shunt generator, G,. The armature of so as to allow the driver to finish the “lift,” and to manipulate the 


the main generator G! is mounted on the end of the shaft which 
also carries, between its two bearings, a flywheel of cast steel, 4 m. 
(18 ft. 13 in.) in diameter and weighing 40 tonnes (39:3 tons). The 
rotor of the asynchronous motor M!, which drives the Ilgner-group, 
is mounted on the other end of the shaft; it will exert 250 H. P. at a 
continuous run of 285 revs. per min. For the purpose of inserting 
a liquid rheostat in the rotor circuits, on starting the machine, the 
rotor is provided with slip.rings. An electromagnetic brake, F, 
when excited will generate eddy-currents in the flywheel rim, and 
will stop the motor generator in about a quarter of an hour. With- 
out this contrivance it would take several hours to bring the 
machines to a standstill on account of the large amount of energy 
stored in the fly wheel. 

The bearings of the motor-generator are lubricated by means of 
rings; the steps are cooled by circulation of water from a vessel at 
a higher level. The water flows into the grooves of the bearings, 
and into the reservoir of the starting rheostat, and falls into a cistern. 
A small centrifugal pump, worked by a 2 н.р. asynchronous motor, 
M,, takes the water back to the high-level vessel. The pump can 
lift 5 litres (1:1 gallon) of water per second through a height of 15m. 
(49ft. 24in.), and forces the water as a spray against a cooling screen. 
The reversing of the haulage motor is brought about by manipu- 
lating the lever L, of a controller. According to the position of the 
lever, the following will take place: (1) Simultaneous reversing of 
the field current of the generator G! and the haulage motor M; 
(2) reducing the field current of the haulage motor and interrupting 
the field-circuit of the generator, when the motor is stopped ; (3) 
increasing the field current of the generator progressively, by cut- 
ting resistances out and thus causing the voltage of the generator as 
well as the speed of the motor M to increase progressively. While 
the lever Li is turned back towards the position stop ” the counter 
E.M.F. generated in the haulage motor (driven by the inertia of 
the moving masses) will become higher than the E.M.F. generated 
in G!. The motor will become a generator and will act as a brake, 
thereby reducing the period of retardation. 

The Koepe pulley K is provided with two brake rims. The brake, 
which is worked by compressed air, is only used by the driver for 
holding the pulley during the standstill of the machine, and is mani- 


pulated by means of a lever for admitting the compressed air into 
the cylinder. 


It also acts as a safety-brake when the three-phase ! patent. 


machine. The compressed air required for the brake is supplied by 
a small compressor driven by a 5-H. p. three-phase motor at 120 volts. 


(To be concluded.) 


AN AUSTRIAN INDUCTIYE TELEPHONE 
TRUNK LINE. 


An interesting article by Herr R. Nowotny which appeared in 
the Vienna Zeitschrift fiir Elektrotechnik some time ago describes 
& successful experiment made in Austria on the insertion of induc- 
tance coils in long telephone lines. The line in question is from 
Vienna to Innsbruck, a distance of 354 miles, and, being a new one, it 
was designed from the outset on thissystem. According to past experi- 
ence, a 4 mm. (0°1575 in.) bronze wire would have been necessary on 
the ordinary system, while it was anticipated that 3 mm. (0:1181 in.) 
would be sufficient diameter for the wire if inductance coils were 
inserted at intervals; this represented a considerable gain in economy. 

For the greater part of the route, the existing poles of the telegraph 
and telephone administration could be utilised for the new line, only 
38 miles of new pole route being required. The first 6:4 miles of the 
line were formed by a pair of wires in an existing paper insulated 
underground cable, and there are three other lengths of cable on the 
route, one 11 miles in length, the second about the same length, and 
the third 220 yds. long. Inductance coils were employed in all the 
cable sections, with the exception of the 220 yds. length, as well as 
on the overhead line. 

The overhead wire itself was erected in accordance with the usual 
practice of the Austrian telephone administration for inter-urban 
work. This implied crossing the two wires of the pair generally at 
every eighth pole. The wire is of bronze, 8 mm. (01181 in.) diameter, 
except in some Alpine districts in which & compound wire was 
employed 3 mm. in diameter and with an absolute breaking strength 
of 1,1701b. In some places also it was necessary to employ a lighter 
wire, 2 mm. (0:0787 in.) bronze or compound. 

The inductance coils were supplied by Messrs. Siemens' & Halske's 
Vienna branch, who are the owners of Prof. Pupin's Austrian 
The coils for the overhead line had each a resistance of 
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1:2 ohms, and an inductance of 0:08 henry, and they were placed at 
distances of 4 km. (24 miles) apart on each wire of the loop. To carry 
the coils it was found possible to employ the pattern of bracket and 
insulator used by the Austrian telegraph service for branchings with 
but little alteration. The method of supporting the coil is shown in 
Fig. 1. The insulators J and J, carry the line wire. On J there is 
а pot-shaped insulator, J,, in which the inductance coil is embedded 
B while on the second insulator J, is fastened an ebonite 
H, containing the vacuum lighting protector, which is shunted 
to the inductance coil. It was necessary to erect the line first without 
the inductance coils, as the latter were not ready for delivery. In 
order to save soldering the joints when the coils were subsequently 
inserted, sleeves were employed on the Arld principle. These are 
short copper sleeves for 2mm. or 8 mm. wire, which are passed over 
the ends of the wires at Л and h,, and then twisted round the wire 
from the middle outwards by means of a special tool. Fig. 2 shows 
diagrammatically the connection of the inductance coil and light- 
ning arrester. The dotted line represents a short-circuiting wire, 
which was employed for the tests described later. 
The inductance coils on the cable part of the line differed tosome 
extent from those on the overhead line, the two coils on the two 
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wires being wound upon the same iron core in this case, while on 
the overhead line the coils on the two wires were separate, each 
being contained in its own insulator pot and each being provided 
with its own lightning arrester. The resistance of the double coils 
on the cable was 2:5 ohms and their inductance 0:2 henry. These 
coils were spaced at distances of 1,250 metres (1,870 yds.) apart, agd 
it was so arranged that they were placed at the ordinary Joints in 
the cable, the junction boxes being made sufficiently roomy to take 
the coils also, and the work of adding the coils to the wires used for 
the new line did not interfere with the continuous working of the 
other wires of the cables. 

In the first instance, speaking tests were made with all the coils on 
the overhead line short-circuited—the few coils in the underground 
lines were leftin. It wasfoundpossibleto speak between the Vienna 
and Innsbruck exchanges with some difficulty, and even to speak from 
an instrument connected directly across the line at Vienna to single. 
wire subscribers at Innsbruck. It was not found possible in most 
instunces, however, to enable subscribers in Vienna to talk with sub- 
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scribers in Innsbruck. An experiment was then tried to ascertain 
the effect of the 10:8-km. (6:4 miles) cable at the Vienna end of the 
line. This was replaced with a cable of the same length and size 
not equipped with inductance coils, and there was then a distinct 
weakening of speech. The same conclusion was come to by 185 
part of the new line, between Vienna and Salzburg (808 km.; 
miles), in connection with the coil- equipped cable and 5 5 
with another telephone line between the two points. Although one- 
third of the latter line was of 4mm. wire and two-thirds of 3 mm. 
wire, and the new line was of 8 mm. for its whole length, as already 
stated, the new line gave clearer speaking than the old 

The next test was made on the entire length of the new line from 
Vienna to Innsbruck, but with every second inductance coil short. 
circuited on the overhead part, so that the coils were only connected 
in every 8km. (5 miles). It may be mentioned that speaking tests 
were also carried out during the process of removing the short- 
circuiting wires, and it was found that after this work was com- 
menced, and the inductances were, therefore, connected irregularly, 
speaking on the line became much worse, the voice sounding 
muflled, with an absence of sibilants; but as the work of connect- 


ing in the coils proceeded, speech improved. Tests then carried 
out—with the inductance coils at 8 km. (5-mile) intervals—showed 
that loud and clear speech was possible between the two towns, and 
that subscribers could be connected with very good results. When 
the mouth was 57 em. (223 in.) from the microphone at Innsbruck 
words spoken with ordinary loudness could be heard in Vienna. . 
It was even possible to speak between Innsbruck and Cracow 
(1,000 km. ; 621 miles), although the voices then became very weak, 
but on extending the line further, to Lemberg—1,850 km. (838 
miles) from Innsbruck—speech was no longer possible. 

The remaining short-circuiting wires were now removed, so that 
the inductance coils were only spaced at 4-km. (2$-mile) intervals. 
It was found that the improvement in speech. between Innsbruck 
and Vienna was quite insignificant, and the only result was slightly 
better speech between Innsbruck and Cracow; it was still impos- 
sible to talk from Innsbruck to Lemberg. Moreover, when tests 
were made as before to see what distance the mouth could be re- 
moved from the microphone mouthpiece without rendering speech 
unintelli ible, the same result was obtained as with half the induc- 
tance coils in use. 

A comparison was also made between the new line and a 4-mm. 
bronze line from Vienna to Trieste, 321 miles long—that is to say, 
of almost equal length. Speaking was equally good over the two 
lines in spite of the difference in sectional area. As it will be neces- 
sary in practice to interconnect the existing non-inductive lines with 
sections of the new line, a speaking test was made from Salzburg to 
Trieste, using the new line from Salzburg to Vienna (188 miles) and 
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the 4-mm. line just mentioned from Vienna on to Trieste. The 
result was all that could be desired, and it was possible to hear well 
at Trieste when the mouth of the operator at Salzburg was 7} in. 
from the microphone mouthpiece. Similar tests were made with 
other lines in conjunction with the new one, and the results were 
satisfactory in every case. 

While all these experiments were being carried out, an endeavour 
was made, in conjunction with the representatives of Messrs. Siemens 
& Halske, to obtain some quantitative results with the aid of high- 
frequency currents. Currents of 8 milliamperes at different fre- 
quencies were sent into the line at the Vienna end, and the received 
current was measured at Innsbruck and Salzburg with the aid of a 
mirror galvanometer. The results of these measurements are 
shown in Fig. 3. Curves I. to VI. apply to the whole.354 miles 
from Vienna to Innsbruck, and curve VII. to the part from Vienna 
to Salzburg only (188 miles). During the tests with the coils all 
short-circuited, shown in curves I., II. and III., the insulation re- 
sistance per kilometre of single conductor was 41:5, 25:5 and 18:5 
megohms per kilometre respectively. Curve IV. gives the results 
with half the coils only in circuit, and during this test the insulation 
resistance was 46:5 megohms per kilometre of single line. Curves 
V. and VI., which, it will be seen, are for the line with all the coils 
in circuit, were taken when the insulation resistance was 12°25 and 
9:5 megohms respectively per kilometre of single line ; and the part 
of the line from Vienna to Salzburg had an insulation resistance of 
25 megohms per kilometre of single line when curve VII. was taken. 

The increase of the received current when the coils are in circuit 
is apparent from these curves, and it is also seen that this is less 
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marked the higher the frequency. This would indicate a consider- 
able weakening of the over-tones of the voice, which, however, was 
not observable in practice. The author ascribes this partly to the 
impedance of the receiving apparatus, and partly to the fact that 
larger currents have to be used for the quantitative tests than for 
actual telephony, while the inductance of the coils is calculated for 
the telephoning conditions. 

The most noticeable feature in the curves, however, is the fact 
that larger currents were received when only half the coils were in 
use, this being the more marked the lower the frequency. The 
Paper concludes with a theoretical investigation as to the effect of 
the insulation upon the working of the line, from which it is con- 
cluded that, in damp weather, when the insulation resistance of the 
line is low, there should be little difference in the effect of coils 
spaced at 4km. and coils at 8km. apart. As in the tests under the 
former conditions the insulation resistance of the line happened to 
be lower, the author concludes that the theoretical and practical 
results are in agreement. 
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Fig. 4 shows the relation between the received currents and the 
length of the line, based on measurements taken over the complete 
line, 854 miles long, and on the part from Vienna to Salzburg, 
188 miles long. 


CONTACT RESISTANCE ON IRON SLIP RINGS.* 


BY ERIC SCHOENAU. 


A large number of induction motors are built in which the rotor 
is connected to the starting resistance through carbon brushes rest- 
ing on cast-iron collector rings. In testing a motor of this character 
in the laboratory of the University of Kansas it was found impos- 
sible to get satisfactory results by the usual core loss and impedance 
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method, owing to the magnitude and variable nature of the contact 
resistance of the brushes. This experience led the writer to choose 
as the subject of his graduating thesis a more extended investigation 
of the variations of the resistance of such contacts. 

Fig. 1 shows the secondary resistance of a 74-н.р. General Electric 
three-phasc motor, plotted as a function of the current. The ex- 
treme variation of this rcsistance with the current is remarkable, 
as is the magnitude of the brush and contact resistance, the resis- 
tance of the rotor alone being 0°0387 ohms. Evidently the assump- 
tion of a constant secondary resistance in working up core loss and 
impedance readings on this motor would lead to serious error, and 


* From the Electrical World of New York. 
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the use of contacts of this nature in the secondary circuit very 
materially effects the performance of the motor, particularly the slip 
and efficiency. Further experiments were carried out with a cast- 
iron wheel placed on the shaft of a small direct-current motor and 
rotating in contact with carbon brushes in the familiar old style 
brush-holders. The front faces of the brushes had an area of 
0:469 sq. in., and the resistance was measured by means of a Weston 
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ammeter and a low-reading Weston voltmeter, both having been 
carefully calibrated. 

The curves of Fig. 2 show the variations of resistance with cur- 
rent density. At low values of current density the resistance is low, 
but by increasing the density the curves show a falling off along a 
curve to a hyperbola, which is to say that the voltage drop across 
the gap is almost independent of the current. A fact to be con- 
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Fic. 3.—RELATION or RESISTANCE AND BRUSH PRESSURE. 


sidered in all the observations is that graphitic carbon has a nega- 
tive temperature coeflicient of resistance, and hence, on heating, the 
resistance is lowered. However, the film of carbon through which 
the current had to pass was so small that any such change would 
necessarily have to be very small. | 

The curves of Fig. 8 show the relation between resistance and 
brush pressure when the disc was revolving at a speed of 1,730 ft. 
per minute. The resistance is lower, of course, at higher than it is 
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at lower pressures, while with lower densities there is a more rapid 
falling off of resistance than there is with high densities. 

Fig. 4 shows the relation between resistance and speed in feet per 
minute. The density was held constant at 18:5 amperes and data 
were taken at various brush pressures. The resistance rises from 
standstill up to about 800 ft. per minute and then falls off. At 
higher pressures the more rapid decrease in resistance 18 probably 
due to heating. 
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speed. At 400 revs per min. we find a greater resistance than either 
at standstill or at 1,850 revs. per min. This may also be noticed by 
reference to Fig. 6. 
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Fig. 6 shows the relation between resistance and brush pressuro. 
The contact resistance between speeds of 410 and 1,100 revs. per 
min. is about the samo until & pressure of 450 grammes is reached. 
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The curves of Fig. 7 show the relation between resistance and 
sp3ed. The pressure maintained on the brush was 22:8 oz. per square 
inch, which is ап ordinary value in practical work. 
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THE DEVELOPMENT OF THE ONTARIO POWER CO. 


BY P. N. NUNN. 


The development of clectrical power at Niagara Falls has long 
attracted widespread attention and interest. Since the first instal- 
lation upon the American side descriptions and discussions of its 
works and methods have been granted a conspicuous place in tech- 
nical records and scientific press. It is not so well known, however, 
that four other developments, each larger than the pioneer, are now 
drawing or preparing to draw power from Niagara River. These 
differ so widely and so apparently as to type and character and ex- 
press such differences of conception and method as to suggest even 
to the casual visitor a doubt as to unity of purpose. It seems fitting, 
therefore, at this time, when the largest of these is about to enter 
the active field, to present a statement of the purposes which have 
obtained and of the considerations which have led to so fundamental 
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massive design and its colours almost blend with those of the over- 
hanging cliff. This is the power house or generating station of the 
Ontario Power Co. To the right, high above and behind the power 
house, upon the bluff overlooking both gorge and cataract, may be 
seen another great structure, less massive but more ornate, which 
on &ccount of its commanding position is by far the most prominent 
landmark of the Canadian side. This is the distributing station of 
the same company, from which the power generated below is con- 
trolled, measured and transmitted. Away to the left, around the 
bend of the river and hidden by the trees of Goat Island, are the 
walls, abutments and buildings of the intake and head gates through 
which the water from Niagara River is diverted for use below. In 
the park between these extremes, seen just beyond Horse Shoe 
Falls, stands the power house of the Canadian Niagara Power Co., 
while to its left another power plant, that of the Electrical Develop- 
ment Co., is rapidly building. 

From the head gates of the Ontario Company three great steel 
and concrete tunnels or conduits beneath the surface of the park, 
will convey nearly 12,000 cubic ft. of water per second to the top of 
the clitf above the power house. Thence it will pass through 22 
steel penstocks in shafts and tunnels down and out through the cliff, 
to an equal number of horizontal turbinesin the power house below. 
From the generators the electrical cables turn back through tunnels 
to the 22 banks of switches, transformers and instruments of the 
distributing station above and to the transmission lines beyond, - 
completing an equipment for more than 200,000 H. v. 


The intake works for the entire 200,000 H.P. are now finished. One 
of the threc main conduits is completed, while for the second and 
third, portals and head-works have been installed and a portion of 
the excavation made. Six of the 22 penstocks are already in place 
within their shafts and tunnels and two others are building, while 
the power house is nearly prepared for the concomitant apparatus. 
The distributing station is ready for the switchboard of the entire 
22 units, for the transformers of eight, and for other apparatus of 14. 
As to equipment, the month of June last witnessed one complete 
unit being operated, & second being tested, a third being installed, 
and a fourth being completed at the factories, with other units to 
follow as equipment of such size can be manufactured and installed. 

The water, before entering the conduits, must pass in succession 
three automatically. selective steps, each excluding surface water and 
its floating ice; and two screens, each behind ice-runs in heated 
buildings, containing live steam for emergencies. Serious trouble is 
not believed possible while these provisions are maintained with 
reasonable care. Screen frames are removable by an electric crane 
for cleaning and changing. From calculations based upon com- 
parative observations extending over & number of years and upon 
Government reports of Lake Erie levels for nearly 50 years, the ele- 
vations of the intake have been so selected that at extreme low water 
and most adverse conditions a full supply of water should be secured. 

The main conduits are of 0˙5- in. riveted and reinforced steel 
imbedded in concrete, 18 ft. and 20 ft. in diameter, 6,500 ft. long, 
and are buried within the rock and soil of the public park. Throug 
them the water flows at a velocity of approximately 15ft. per 
second. Just beneath the top of the cliff behind the power house, 
within & long underground chamber, the arched roof of which sup- 
ports the conduit above, 9-ft. diamoter branches pass from the under 
side of the conduit through gate-valves and become the penstocks, 
each supplying water at 10 ft. per second to a single turbine. Each 
penstock has two expansion joints, & massive thrust anchorage in 
the power-house foundations and an automatic relief valve and a 
stone catch discharging into the river. The 9-ft. valves are electri- 
cally operated under distant control from the power house below, and 
are во constructed tha’ all working parts may be removed for atten- 
tion while the penstocks are in service. | 

The generators are of conventional horizontal-shaft type, three- 
phase, 25-cycle, and deliver at 12,000 volts at 187 5 revs, per min. 
The turbines gre of Francis or inward-flow type, double, central- 
discharge or balanced twin turbines designed to deliver 12,000 н.р. 
under 175 ft. head. Their shafts aro 24 in. maximum diameter and 
each carries two 78 in. cast-steel runners of normal“ reaction. 
Housings are of reinforced steel plate, 16 ft in diameter, spiral in 
elevation and rectangular in plan. 

Of the 175ft. head, 20ft. is in the 10 ft. diameter draft-tubes, 
because the floor of the power house has been elevated 26 ft. above 
mean water level to provide for the excessive variations to which 
the water in the gorge is subject. While begrings are self-oiling, all 
are equipped with water-cooling arrangemehts, and for still greater 
insurance a piping system for the changing of oil has been so con- 
nected that in emergency it is instantly available for forced lubrica- 
tion. Each bearing is supplied with an automatic record-making 
thermometer providing the superintendent with a daily record. 

Although entirely feasible to use the vertical-shaft turbine and 
although restricted space at the power house requires greatest floor 
economy, nevertheless horizontal units are employed on account of 
their freedom from step bearings, their higher efficiency and their 
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greater accessibility. Gratifying accessibility has been obtained by 
compact arrangement of generators and turbines with ample clear- 
ances and good light, upon the main floor of the station and in full 
sight, not only of the immediate attendant, but also of the chief 
operator from his post upon the gallery above. The entire gate 
rigging is external, therefore accessible for lubrication, adjustment 
or repair. Excepting runners and gates, every moving part is in 
plain sight, and, by the ready removal of a single ring, even the 
guides themselves are exposed for cleaning or replacing. This 
arrangement, in strong contrast with that of the vertical type with 
its several floors, intervening stairs and dark corners, will, it is 
believed, appeal to every power-house operator. 

In the general arrangement of the works, symmetry and centralisa- 
tion of control are predominant characteristics. The generating 
and distributing stations are parallel and nearly 600 ft. apart with 
260 ft. difference in elevation. On account of limited space the 
generating station is but 76 ft. wide, though when completed it will 
be nearly 1,000 ft. long. Down the centre of this building, side by 
side in a single row, stand the generating units with turbines next 
their source of supply. The space between them and the rear wall 
is occupied by a gallery upon which stands the row of oil-pressure 
governors, each almost over the end bearing of its turbine. 

The distributing station, wider and shorter than the power house, 
is divided into three longitudinal bays or five main sections. The 
narrow front bay contains the switches, 'bus bars, &c., at generator 
pressure; the wider rear bay contains those at transmission pres- 
sure. Between these stretches the main middle bay divided trans- 
versely by a three-floor switchboard section into two long trans- 
former rooms. The projecting central section provides space for 
operating offices. Along the centre of these two rooms the trans- 
formers stand in groups of three corresponding in position and 
capacity to their respective generators. Thus similar apparatus is 
arranged in rows parallel one with another and with the generating 
units. 

At the generating station three inclined cable tunnels, one already 
built, carrying clay ducts, begin at the rear wall beneath the gallery 
and extend up through the cliff and, as standard subway, on to the 
distributing station. The main cables, except as diverted by these 
tunnels, follow the shortest and 1rost direct routes from generators 
to transformers. They do not converge for the accommodation of 
switchboard at one or more centres where congestion, which in 
many installations causes the most disastrous accidents, prevents 
separation or adequate insulation. On the contrary, they are laid 
quite regardless of switchboard, the switches and instrument trans- 
formers of which are then placed as required by the cables. 

Unit values, corresponding to the generators in capacity and 
osition, are maintained throughout. Thus each generating unit 
as its individual cables, switches and switchboard, section of bus 

bars, transformers, interrupters and high-pressure switches com- 
plete to the transmission, enabling its independent operation as an 
isolated power plant, or, through the selector switches and duplicate 
sectional 'bus bars, the operation of all units in any combination of 
groups as readily and perfectly as their operation in parallel. To this 
end a unit length of distributing station of similar relative position 
is devoted tothe circuit and apparatus corresponding to each generator. 

Where the cable tunnels commence the power house and gallery 
are widened toward the cliff. Immediately above the tunnel 
entrance are the main generator switches, and on one side the 
duplicate turbine-driven exciters and their governors, and on the 
other the motor-actuated main field rheostats. In front of the 
switches are a few panels of switchboard carrying exciter rheostats 
and switches, controls for actuating penstock valves and the neces- 
sary circuits and apparatus for a limited local distribution. Relief 
valves and small drainage pumps are the only operating machinery 
beneath the main floor, while upon it, in addition to the generating 
units, there are only duplicate electrically-driven pumps supplying 
tho storage tank and transformer cooling coils at the distributing 
station. For air circulation and ventilation, and to avoid dampness 
from spray as well as to insure cool generators in hot weather, a 
cold-air supply to each generator is provided from a sub-floor 
chamber communicating with external shafts, and heated air escapes 
through large roof ventilators. 

At the distributing station the low-pressure bay contains upon 
the main floor the 12,000-volt automatic oil circuit-breaker in double 
column, and in the chamber beneath on the section duplicate 'bus 
bars and their immediate connections, In the transformer rooms 
the transformers stand in pits 6ft. below main floor level, and 
parallel with them adjacent to the high-pressure bay are correspond- 
ing pits for static interrupters or other protective apparatus. Beneath 
both and between their foundations are accommodated the several 
systems of water, oil and drain piping, and the main cable ways to 
the transformers above. Each transformer is fitted with a record- 
making thermometer giving the continuous history of its internal 
economy. 

The switchboard section occupying the centre of the distributing 
station has four floors, of which the {иин иы serves as a centre for 
the piping systems and gives room for conduits and cableways for 
wiring. On the main and the mezzanine or gallery floors, marble 


slabs carry record-making and integrating instruments, terminal 
boards with fuses for the control cables, and other adjuncts of the 
switchboard above. Upon the upper floor is the switchboard and 
control chamber, and here instrument stands and control pedestals 
supplant both the conventional marble slabs and the later bench 
board. Each of the 22 instrument stands, which are arranged ap- 
proximately in a semicircle about a central point, corresponds to a 
definite unit, carries nine indicating instruments, and faces its 12- 

int control pedestal. Doors upon the four sides lead to balconies 
in the four other divisions of the building of which this room is the 
centre; those at the sides to balconies extending the full length of 
the transformer rooms. | 

The concentration within a single room of all instruments and 
control—the brain of electrical operation - provides the operator in 
& quiet and secluded place both full information and perfect control 
of every electrical circuit and situation of the system, and enables 
him to stop, start, regulate or synchronise each unit; to throw its 
output through its transformers to its transmission as if from a com. 
plete isolated plant or to throw it upon either ’bus bar while sup- 
plying its transformers from the same or the other 'bus bar. The 
location of this room high up at the geometrical centre of the dis- 
tributing station places the operator at a point of vantage sur- 
rounded by four classes of apparatus. Thus located he may with 
few steps survey his entire field; look down upon switches, 'bus 
bars and arresters of the high tension; see at a glance every low- 
pressure switch, or watch trouble in either transformer room. 

At the generating station the corresponding vantage point is the 
gallery, where on one side the operator has the motor-driven rheo- 
stats and a few paces distant the commutators and governors of the 
exciters, and on the other side in plain sight the row of main 
governors with their adjuncts; while from the little switchboard 
before him he has electrical control of penstock gates and, when 
necessary, manual control of turbine speeds, exciter pressure and 
field charge. Moreover, from this position he can see all generators 
and turbines, and, by signal at least, can direct his assistants ; little, 
in fact, is likely to call him to the main floor unless it be an occasional 
refractory journal or collector brush. 

In accomplishing the centralisation of switchboard simultaneously 
with the broad and symmetrical distribution of main circuits and 
switches already described, distant electrical measurement and con- 
trol have necessarily been employed to an unusual extent. Pressure 
and current transformers, essential to the many instruments and 
relays beyond those necessary at generating station and high-pres- 
sure room, are mounted in the bus-bar chamber. The innumerable 
and long conductors, necessary to extend over the intervening dis- 
tance to the many instruments of the switchboard and to convey 
back the power from relays and control buttons to automatic 
switches, have been gathered into substantial cables and laid in 
metal conduit. 

The basement of the central bay along the side next the low- 
pressure side forms a wiring chamber supporting a railway track 
upon the main floor above. Through this wiring chamber, trans- 
verse to the general direction of the main cables and opening at its 
centre into the control section, these cables and those for both con- 
tinuous and alternating-current local service are carried into the 
basement beneath the control section and, rising through the record. 
ing floors, end at terminal boards below their respective instru- 
ments and relays. Carried thus far, distant control has been still 
further applied by the use of motor-driven rheostats for both gene- 
rators and exciters, electrically-operated circuit-breakers for field 
circuits and speed controllers for governors whereby, as previously 
mentioned, turbines may be started, stopped or regulated from the 
control chamber as well as from the gallery at the generating station. 

The isolation of electrical apparatus and conductors by incom- 
bustible walls or barriers against spread of oil or arcs, for protection 
from fire and from each other, is of importance proportional to the 
power and investment involved. Neglect of this precaution has 
caused many of the most disastrous electrical accidents and has 
recently taught several bitter lessons. Some rather extreme 
measures here taken for its more complete application may be of 
interest. The five sections or rooms, heretofore mentioned, forming 
the distributing station, are of concrete-and-steel fireproof construc- 
tion, separated by full.height masonry walls with intervening air 
spaces. No windows and but few doorways (these latter protected 
by fireproof doors, generally closed) penetrate these walls. 

The transformer pits already mentioned, each containing a bank 
of three transformers, are isolated and extended to a height of 23 ft. by 
masonry fireproof walls. Each individual transformer is in a boier- 
iron casing designed to withstand 150 Ib. per square inch explosive 
pressure. Each case communicates through an 8. in. pipe from its 
top with a special drain for free vent in case of accident, and the 
supply is cold oil. With these precautions it is believed that the 
transformers have been surrounded with an environment unprece- 
dented as to safety. 

The power from each generator is conducted to ite switch through 
three single-conductor braided cables carried by line insulators and 
isolated by shelf barriers in a subway beneath the floor. From the 
switches the three conductors pass to a bell chamber, where between 
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individual barriers they are united into two parallel three-conductor 
lead-covered and armoured cables before entering the tile ducts of 
the cable tunnel. Around the few bends at the manholes each cable 
remains always within its compartment, between horizontal or 
vertical barriers as required. At each point where a circuit enters 
the distributing station, a manhole maintaining the same segregation 
and communicating with the 'bus-bar chamber is provided for the 
change from three-conductor to single-conductor cable. After enter- 
ing the building the cables pass between vertical barriers as before, 
beneath and through the floor to the switches above 

Bus · bar structures are composed entirely of concrete with mortised 
reinforced-concrete shelf-barriers between 'buses. Connecting leads 
pass through the wall forming the centre of the structure, and thence 
in compartments formed by vertical barriers of the same material, 
directly up to the switches above. Instrument transformers are 
also installed within similar individual compartments and these 
whole structures like those of the switches are closed by fireproof 
doors. Control cables are laid in metal conduit throughout their 
courses except in the wiring chamber beneath the track where they 
are arranged upon metal shelf pans filled with dry sand into which 
connecting conduits dip. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


Absorption of Röntgen Rays.—In his third communication on 
X-rays Hóntgen pointed out that any Róntgen rays that have 
penetrated a certain substance are absorbed much less by a 
second layer of the same substance, that they acquire, in fact, 
a greater power of penetrating the same substance than they 
posseseed before. This was explained on the supposition that 
the rays are mixed, and that the less-penetrating rays are 
absorbed first. This explanation can only be adequate if the 
rule applies to every known substance. Now, B. Walter points 
out that it does not so apply. Aluminium, iron, copper, zine, 
platinum and lead do obey the rule, but silver and its allied 
metals do not. When the rays are transmitted through silver, 
and, to a less extent, through pulladium, cadmium, tin and 
antimony, their power of penetrating the same metals is 
reduced instead of increased. The author attributes this to a 
peculiar effect of the atom iu changing the character of the 
rays it absorbs and in producing secondary rays characteristic 
of the metal. As a practical application he proposes to protect 
the outer skin in deep radiographs by transmitting the rays 
first through a substance as similar as possible to the skin itself. 

[B. WALTER, Fortschritte der Röntgenstrahlen, Vol. VIII., 1905.] 


Thermo-dynamics in Electrical Problems.—H. A. Lorentz 
studies the principles of Carnot and Clausius in their applica- 
tion to electricity, and more especially to thermo-electricity. 
He points out that their general validity is limited by the 
definite size of the electron. . Thus, if a body having a certain 
temperature and surrounded by reflecting walls omits a radia- 
tion which imparts a certain density of energy tc the ether, 
one can conceive a body whose molecules have the same kinetic 
energy and which yet produces only one-eighth of the former 
density of energy in the ether. It suffices to double all the 
linear dimensions, including the diameters of the molecules, 
atoms and electrons, and to multiply the electric charges by 
J2. Two such bodies are conceivable, but they cannot coexist 
actually owing to the fixed size of the electron. Among other 
applications of thermo-dynamics and the kinetic theory, the 
author gives a lucid aecount of thermo-electric force, which he 
ascribes to a kind of distillation of electrons from a metal con- 
taining many to a metal containing few per unit volume, 
This distillation is limited by tho electric field set up in both 
bodies, the body which loses the electrons becoming positively 


charged and preventing any further electrons from escaping. 
[H. A. Lorentz, Bulletin, Société Francaise de Physique, No. 1, 1905.] 


Nature of Gravitation.—W. A. Nippoldt formulates a new 
kind of Lesage theory of gravitation, in which the part of the 
ultra-mundane particles is taken up by ordinary matter. 
Dividing the total masses in the solar system by its volume as 
a sphere he obtains its average density, and finds it to be of the 
order of the density usually attributed to the ether—viz., 10722, 
He regards the ether as superfluous in explaining gravitation. 
All matter is in motion, and the smaller the aggregation in 


which the matter takes part the greater is its maximum 


velocity. Hence “open space" is filled with minutely sub- 
divided matter in rapid motion in all directions. All larger 
masses are subjected to bombardment by these minute particles, 
which are small enough to penetrate between the molecules, 
and are stopped or reflected im proportion to the mass of the 
body bombarded. Two masses in space shield each other from 
the bombardment on one side, and are, therefore, apparently 
attracted towards that side. An absorption of the minute 
particles would after a long time give rise to an increase of 
mass of the body, but such an increase might be compensated 


by the projection of corpuscles asit goes on in radio-active bodies. 
[W. A. Nror Dr, Jahresbericht, Phys. Verein, Frankfurt, 1903-4.] 


Evolution of Hydrogen from Cathodes.—C. A. Skinner has 
found that all cathodes give off hydrogen as well as cathode 
rays, and that the amount of hydrogen thus evolved obeys 
Faraday’s law of electrolysis. When the cathode is immersed 
in oxygen, water is formed, whenin nitrogen, ammonia is formed, 
but when it is immersed in hydrogen, all the hydrogen evolved 
by the cathode is transmitted to the anode, and is there ab- 
sorbed. Whenall the hydrogen is driven off, it recovers after 
several hours, and most rapidly in the case of silver. A silver 
cathode was depleted six or eight times during the course of 
two weeks, and gave off the same amount of gas cach time. 
After this the silver was removed from the tube, repolished, 
then tested again with the same results. Altogether about 
2 cubic cm. of gas were given off by this silver disc, which 
is 15mm. in diameter and about 1mm. thick. It showed 
no sign of having its supply of hydrogen reduced in the least. 
There are other metals of which cadmium is an example which 
seem to possess more of a surface charge of hydrogen. This 
metal, however, seems to reach an apparently depleted con- 
dition before the hydrogen it really possesses (measured by 
vaporising the surface) is half gone. A comparison of the 
length of time the different metals follow Faraday's law in 
furnishing hydrogen brings to light an interesting relation 
between this and their cathode fall when fresh. It is a well- 
known fact that aluminium and magnesium possess in all gases 
a lower cathode fall than the rest of the more electronegative 
metals. With the difference in cathode fall aluminium and 
magnesium are to be distinguished from the other metals in a 
more striking manner by the freedom with which they con- 
tinue to give off hydrogen. Those results suggest that there 
must be an intimate connection between the cathode fall of the 
fresh metal and the length of time the metal continues to 


furnish hydrogen. 
LC. A. SuIxXER, Physical Review, July, 1905. 


Measurement of Currents by the Quadrant Electromeler. —For 
some cases it is advisable to measure small currents by the 
electrometer. O. M. Stewart considers the case where the 
current flowing into a conductor connected with one pair of 
quadrants is measured by determining the velocity of the 
needle, as is usual in radio-activity work. Treating the capa- 
city as a variable, the author shows that after the velocity has 
become constant, the effective capacity becomes constant and has 
then the value given by J.J. Thomson. The ratio of the effec- 
tive capacity to the capacity when the needle does not move can 
be obtained from the ratio of the deflection when the quad- 
rants are connected to a certain potential to the deflection when 
the quadrants had only been connected a very short time. It is 
found that the maximum sensibility for current work does not 
coincide with the maximum sensibility for steady deflections. 
When the potential of the needle is changed until the effective 
capacity is twice the capacity when at zero and not allowed to 
move, the electrometer will be the most sensitive. This, how- 
ever, is true only when the potential of the needle is below the 
potential giving maximum sensibility for ordinary deflections. 
It is worth consideration when the capacity connected to the 
electrometer is small compared to that of the electrometer 
itself. The equations deduced for the motion of the neeile 
show that the deflection reached in a definite time after the 
earth connection is broken is in all cases proportional to the 
current. It is not necessary in this method to wait until 
the velocity has become uniform. It is, however, necessary to 
eliminate the disturbance sometimes caused by the breaking of 
the earth connection. | | | 
(O. M. Srawart, Physical Review, July, 1905.] 
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PREPAYMENT METERS. 


In this week's issuc Mr. C. Н. W. GERHARDI concludes the 
part of his serial on ‘Electricity Meters" which relates to 
prepayment meters, and this affords a fitting opportunity to 
review the progress that has been made in the corresponding 
branch of the electricity supply business during recent years. 
Gas companies, and also municipal gas departments, have 
profited largely by the employment of ** penny-in-the-slot " or 
prepayment meters, and a considerable fraction of their income 
is derived from this source. Since during the past few years 
electric light has been sufficiently cheapened to become the 
light of the poor as well as the light of the rich, it is but 
natural that the engineers and managers of electricity works 
should desire to increase their sales by the use of these 
prepayment meters, just as the gas people have done. More- 
over, in the case of electric light there is a further inducement. 
The small consumer is a long-hour consumer, and even if he does 
not always live over his shop in the exemplary manner of the pro- 
verbial Brighton consumer, his load-factor is a good one, and — 
a matter that is equally important—the time of his maximum 
load does not synchronise with the maximum load on the works, 
so that his effect on the load-factor of the station may be 
still more beneficial. On the other hand, many of the prepay- 
ment-meter consumers burn but a small number of units per 
annum, and it must not be forgotten that the revenue derived 
from them must cover, in addition to the cost of generating 
and distributing electrical energy, the interest, depreciation and 
sinkiny fund of their service lines and meters, not to mention 
the interest on their “ free-wired " installations, which has also 
to be recovered in some instances. But, as Mr. GERHARDI has 
pointed out, there are other advantages than those we have 
enumerated, so that on the whole the prepayment meter is 
a device of which every supply-station engineer must take 
account, whether he employs it extensively or not. In a large 
town, the more important residential class of consumer close 
their houses almost entirely for several weeks during the 
summer months, while the small residential consumer requires 
light every дау; moreover, the employment of prepayment 
meters ensures cash payments, simplifies accounts, and tends 
to reduce the number of bad debts. In towns, also, the pre- 
payment meter may be employed in the case of furnished 
apartments " and small flats, where several consumers can be 
branched off from one service line. 

Opinions still differ on these points, however. Thus iu a 
Paper read by Mr. A. R. SILLAn at the meeting of the Incor- 
porated Municipal Electrical Association this summer (Zhe 
Electrician, June 30, p. 432) figures of actual cost and revenue 
were given to show that the prepayment consumer was 
remunerative, but, in the discussion on the Paper, figures of a 
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similar nature were adduced to prove the contrary proposition. 
One thing is clear, however, namely, that the chief trouble is 
in the prepayment meter itself. As at present constructed, 
this instrument consists in nearly all cases of an ordinary 
meter to which is added the complication of a coin-freed 
mechanism, so that the meter is more oxpensive both in first 
cost and repairs than that employed for the ordinary con- 
sumer. The only way to avoid this entirely is to sub- 
stitute for the meter a simple hour-meter or a lamp-hour. 
meter, both of which are much simpler and cheaper instru- 
ments than coin-controlled watt-hour meters. The former 
would be applicable to the case of those consumers whose 
installation consists only of two or three lamps which are 
ordinarily burned simultaneously. It would in this case be 
necessary to employ some form of locked lampholder, so 
that the consumer could not replace his lamp with one of 
higher candle-power, and the meter would consist merely of a 
main switch controled by a simple clockwork mechanism 
which released the switch after a certain number of hours. 
Such meters have been employed, but we are unable to say 
whether they have proved sufficiently useful in practice. By 
the second method the consumer obtains a certain number of 
lamp-hours for his penny or shilling, and the meter is in principle 
a clockwork mechanism with a variable-speed gear controlled in 
steps by the current required for the lamps. Although only one 
meter constructed on these lines is at present on the market, 
and this one, according to Mr. GERHARDI, is not entirely free 
from defects, we cannot but think that makers should once 
more study the application of this principle in prepayment 
meters of small size. The small consumer, as a rule, would 
prefer to be able to reckon in lamp-hours, and if he can be 
assured that he will get the same number of lamp-hours for his 
penny as was previously indicated by the canvasser— neither 
more nor less—he will be far more easily attracted. In the 
meantime, however, we are glad to see, by Mr. GERHARDI’S 
articles and by the opinions expressed by Mr. SiLLAR and 
others, that there are now some prepayment meters on the 
market which, although not cheap, have proved in some 
instances nearly as reliable ав the ordinary meter; for the 
accuracy and trustworthiness of the electricity meter have ccn- 
tributed a fair share to tho success of electricity supply. 
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REVIEWS. 


(Copies of the unde: mentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign book.) 


— D 
Modern Electric Practice, Edited by MaaNvs Maciean, M.A., D. Sc. 
Vol. VI. (London: The Gresham Publishing Co.) 9. 

This, the last volume of the series, contains six sections, 
respectively devoted to telegraphy, telephony, electricity in 
mining, electric cranes, electro- medical appliances, and modern 
electrical appliances employed in the operation of railways. 
The author of the first is Mr. A. C. Booth, who commence; by 
describing in fair detail the construction of pole lines. Just one 
page is devoted to the construction of submarine cables, with 
the result that only a very brief outline of this important part 
of the industry is possible. That part of the section which 
deals with telegraph instruments is clearly written and excel- 
lently illustrated, the connections for numerous different 
kinds of apparatus being fully explained. Very little space is 
devoted to the Murray type-printing telegraph, while the 
description of the Pollak-Virag system is of practically no 
utility whatever, since it consists only of a few lines. Wireless 
telegraphy is also treated with scant ceremony ; all that the 
author has to say about it is contained in less than three pages. 
In the description of the magnetic detector it is stated that 
“a permanent magnet is slowly rotated near one end of the 
iron wires, so as to keep their magnetic state continually 
changing, thereby making their condition very susceptible to 
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outside influences, with the result that electric waves affect 
the telephone receiver, whilst the gradual magnetic change does 
not." Of course, this explanation may be sufficiently near for 
the author, but it will be observed that there is no mention 
whatever of hysteresis— or magnetic lag. 

Mr. Dane Sinclair is the author of the section on telephony, 
but in some respects this part of the book is disappointing. 
Mr. Sinclair can speak with authority on the subject, as he 
was for many years engineer-in-chief of the National Tele- 
phone Co., and there is much that is useful in this section, par- 
ticularly the parts that are devoted to line construetion. But 
the design of telephone exchanges has made great advances 
recently, while Mr. Sinclair must have practically terminated 
his treatise on the subject at about the same time as he left the 
company’s service a few years ago. When we point out that 
only half a page (i.e., less than one-hundredth of the section) 
is devoted to the central battery system, and that this single 
paragraph is not illustrated, further comment is needless— for 
et it be remembered that the title of tho work is Modern 
Electric Practice.” 

Mr. Daniel Burns, who is the author of the section on 
“ Electricity in Mining,” is emphatic in maintaining that the 
possible dangers due to the use of electricity in fiery mines 
are very much exaggerated. He admits that it does constitute 
a source of danger, but the ordinary safety lamp is to be feared 
just as much. A description then follows of experiments on 
gas-tight motors, as recounted by witnesses before the Depart- 
mental Committee on the Use of Electricity in Mines. The 
author objects to armoured cables, as a fall might result in a 
breakdown of the insulation and a consequent connection 
between the conductor and the armouring, so that there would 
be a liability to shocks from it. He therefore advocates an 
Insulated and braided cable, but he omits to state that the 
earthing of the armouring will also meet the objection he 
raises. A chapter is devoted to pumping and the Riedler pump 
is described ; the illustrations, however, are by no means satis- 
factory. With regard to winding, which is not considered 
worth more than a page and a half, exception must be tuken 
to the broad statement that ‘little would be gained by the 
substitution of electricity for steam power . . ." owing to the 
high rate of acceleration necessary. If Mr. Ravenshaw's Can- 
tor Lectures at the Society of Arts had preceded the publica- 
tion of this work, possibly the author would have expressed 
different views. We would also refer him to recent articles in 
The Electrician on the same subject. The descriptive matter 
relating to coal cutters is admirable, but it would have been 
considerably enhanced by authentic figures as to the economy 
effected by electric cutting. 

Mr. Philip Dawson's contribution on“ Electric Cranes“ is as 
complete as possible in view of the limited space at his disposal. 
Several different ty pes of crane are considered, the illustrations 
being excellent and the data and curves extremely useful. 

The preliminary pages of Dr. Dawson Turner's section on 
“ Electromedical Appliances contain a brief description of 
various types of influence machines. High-frequency currents 
and gàlvanie appliances are next dealt with, while the last 
chapter embraces Röntgen ray and ultra-violet light appliances. 
The author observes that if the containing vessel of the mercury 
vapour lamp were made of quartz instead of glass, this appliance 
might prove valuable in the treatment of disease. 

Twenty-seven pages are totally inadequate for a proper 
treatment of modern electrical appliances employed in the 
operation of railways," especially when that subject happens 
to be dealt with by no less an authority than Mr. W. Langdon. 
This amount of space might easily be occupied by a concise 
description of a signalling system such as that installed on the 
Midland Railway at Derby and de:cribed in a recent issue of 
The Electrician. Mr. Langdon has, however, risen to the occa- 
sion, and the result is a summary of the various signalling 
8ystems in use, together with a chapter on the electric lighting 
of railway vehicles, and another on call-bell communication in 
railway trains. | 


The Locomotive Problem. By Снав, Bricut. (London: P. S. King 
& Son.) 18. 


Mr. Bright’s book is divided into lectures, where, when and 
to whom delivered is not stated, but from internal evidence 
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some were prior to, and others after the passing of the Motor 
Car Act. Not having been revised for publication, there is a 
certain amount of redundant matter and apparent contradic- 
tion. The author presents the locomotion problem in its 
several aspects with considerable skill, but has no panacea, 
though he evidently expects a great deal from motor-driven 
vehicles of all sorts. He has a notion, not very distinct or 
quantitative, of the relation between road surface and mecha- 
nical traction. His attitude towards tramways is rather hard 
to define, as he hedges in most of his remarks, but a footnote 
on p. 71 “that there is money in ‘trams’ and not in motor 
’buses shows an inkling of insight. The statement that tram- 
ways are ill-adapted for dealin with traffic congestion in towns 
happens to be contradicted by facts. Mr. Bright, like some 
other teachers, is fascinated by the “overtaking power” of 
the motor "bus, as compared with the tramcar, and looks upon 
the tramway as a temporary resource. 


Hypochlorite und Elektrische Bleiche. By Dr. Еми. AnEI. Being 
Part XVII. of Monographien über angewandte Elektrochemie. (Halle 
Wilhelm Knapp.) 4s. 6d. 

These monographs, many of which have already been re- 
viewed in our pages, are published with commendable rapidity. 
The work which lies before us treats of a subject of great 
importance—viz., the electrolytic bleaching process. This is 
the second volume on the subject ; the first was by Dr. Engel- 
hardt, and dealt almost entirely with the practical side of the 
subject. This work is devoted to a theoretical consideration 
of the process. The references to the literature are full and 
complete, and for this reason alone the monograph is of value. 
To understand the book thoroughly, a rather high knowledge 
of mathematics is necessary. Although the author’s style 
becomes at times unnecessarily verbose, yet the book will well 
repay a careful study by the earnest student. It is only by a 
thorough understanding of the theoretical changes involved 
that the manufacturer can expect to make a success of the 
electrolytic bleaching process or any other electrolytic process. 
In the one under consideration, we believe that the failures on 
a manufacturing scale have been greater in number than the 
successes. At any rate, the electrolytic bleaching industry 
has not been a marked success in this country. The next 
person who wishes to start an electrotrolytic bleach works 
would do well, in the first place, to study this monograph and 
that of Dr. Engelhardt. 


The Compound Engine. By W. J. Теххахт. (London: P. Marshall 
& Co.). 2s. 6d. 


Mr. Tennant’s book will appeal to students who have limited 
knowledge of steam engineering. He gives a clear descriptive 
account of what takes place in the cylinders and intermediate 
receiver of a compound engine. Mathematics are dispensed 
with in favour of a graphical treatment, and little is said about 
the thermo-dynamics of the compound engine. The few 
remarks on steam-jacketing are too general, and might have 
been amplified with advantage. The diagrams and drawings 
are generally clear, but the usefulness of some of the sectional 
drawings is impaired by the small scale to which they have 
been reduced. 


CORRESPONDENCE. 


—— 


POWER MEASUREMENTS ON ALTERNATING. 
CURRENT CIRCUITS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin : Owing to absence from town I have only just seen 
your issue of the 28th ult., containing Mr. W. H. Wilson's 
reply to the letters of Mr. Edgecumbe and myself. Unwilling 
as I am to prolong the controversy, I must ask you to allow 
me to deal with the further points which Mr. Wilson raises. 
Whatever was the state of Mr. Wilson's knowledge on the 
matter previously, I leave your readers to judge from his 
previous letters. The essential point now is that while not 
challenging tlie correctness of my arguments as far as they go, 
he objects (a) that I have only dealt with sine waves, (b) that 
the effect of the external inductance was neglected. The 
effect of wave form is interesting, and I was only deterred 


from dealing with it in my last letter by considerations of 
space; but Mr. Wilson wil find that I dealt with it fully as 
regards self-inductive errors in my original article. The ex- 
tension of the argument in my last letter to any wave form is 
easy. When there is no inductance (either internal or external) 
in the shunt circuit, I simply maintain that the reading of the 
instrument is unaffected by mutual induction whatever the 
wave form. If we represent the main current by the ex- 
pression C 2 C, Ci sin. (pt - ф,) - C, sin 2 (pt - 44, &c., or 
CC, sin n (f= ф,), the mutually-induced shunt E.M.F. 


e= Me = Mp EnC, cos n(pt—¢,). With no shunt inductance, 


therefore, the error in the reading in watts will simply be the 
mean product of C and e. Since the mean product of har- 
monics of different orders over a complete period is zero, and 
the harmonics of the same order are in quadrature, it follows 
that the mean product of C and e is zero. In general, one may 
say that the mean product of any periodic function and 
its first derived function over a complete period is zero. All 
that Mr. Wilson's diagrams therefore prove is that in differen- 
tiating, adding and multiplying curves together graphically, and 
taking their area, one is liable to an error of 8 per cent., and 
any one who is accustomed to graphical differentiation will not 
be astonished at this result. 

Now, as to the effect of shunt inductance. Mr. Wilson 
correctly states that in considering the mutually-induced cur- 
rent the external circuit must be taken into account. I had 
neglected it as of no importance, although in my allowance of 
Ideg. for the lag of the shunt current, I did far more than 
was necessary to allow for any such effect. Mr. Wilson now 
makes the utterly unsupported assertion that this external 
self-induction will in all cases [the italics are mine] be infinitely 
more important than that of the shunt circuit." Let us 
examine this numerically. A wattmeter for 100 volts would 
have a resistance of 2,000 ohms or more. In order that the 
angle of lag in the shunt should be not more than 0:2 deg. 
(giving a maximum error in the power-factor of 0°0035) its 
2,000 x 0:2 

57:25 
50 ~ per second, corresponds to an inductance of 223 
milli-henrys. On the other hand, let us suppose that power 
is taken from a plant of only 10 kw. capacity with a drop of 
50 per cent. on fully inductive load. Even assuming that the 
whole drop is due to inductance and none to resistance or 
armature reaction, this corresponds to a reactance of 5 ohms, 
or an inductance of 0°5/314, or 1:6 milli-henrys, as the equiva- 
lent inductance of the external circuit, as against 22 3 milli- 
henrys for the shunt. 1 have here taken a small plant with a 
large drop, but in practice the equivalent external inductance 
would usually be very much smaller. The effect of the ex- 
ternal inductance in this case would, therefore, only be to in- 
crease the lag of the mutually-induced current from 0-2 to 
0-214 deg., so that my previous allowance of 1 deg. in showing 
the smallness of the mutual-inductive error was an absurdly 
large concession to Mr. Wilson. 

As to the effect of harmonics when inductance is taken into 
account, I showed previously that the error on a sine wave 
was dw = МІ,С?р Т. It is easy to see that if harmonics are pre- 
sent, this has simply to be multiplied by a factor f — Уер ©) , 
where n is the order of the harmonic, I, and I, are the impe- 
dances of the shunt and external circuits for the fundamental 
and harmonic waves (which may be considered equal for all but 
high harmonics), and C,/C is the ratio of the R.M.S. value of 
each harmonic to that of the resultant current. If the current 
were all third harmonics or all fifth harmonics, the values of f 
would be approximately 9 or 25 respectively, but in most 
practical cases f will probably not exceed 5 or 6, and even 
with much higher values the error due to mutual induction 
would be much less than that due to shunt reactance, and 
would be compensatory. Mr. Wilson disputes this latter 
point, but he forgets that the instrument will only deflect iu 
the proper direction when the mutually-inductive error is 
opposite to that due to reactance. | 

Of course, it would be possible with exceptional arrange- 
ments introducing large external reactance and high har- 


reactance must not exceed , or 7 ohms, which, at 
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monies, such as would be produced by oscillatory discharges, 
to produce considerable errors, but no one would dream of 
using an ordinary commercial wattmeter for such a purpose. 
I maintain both on theoretical and experimental grounds that 
the errors on any modern wattmeter, due to mutual induction are 
negligible in all ordinary cases, and I fail to see that Mr. Wilson 
has brought forward a single valid experiment or argument in 
support of his contrary assertion. So far as I am concerned, 
therefore, the subject is closed, and I can only again apologise 
for trespassing on your space. 

With reference to the measurement of three-phase power, I 
should just like to say that the simple two-wattmeter method 
is quite satisfactory. Personally, I much prefer a single instru- 
ment with double main and shunt coils, and I regret to see 
that these are no longer being commercially manufactured. 
Some three years 150 had a few instruments of this kind 
specially made, which are in daily use for both single and 
three-phase measurements without any modification of connec- 
tions or constants. They are also suitable for two-phase 
measurement and numbers of most valuable tests. There is 
absolutely no necessity for any other method.—Yours, &c., 

CHARLES V. DRYSDALE. 

Dalry, Kircudbrightshire, N.B., Aug. 7. 


PARLIAMENTARY INTELLIGENCE. 


THE ADMINISTRATIVE COUNTY OF LONDON AND 
DISTRICT ELEOTRIO POWER BILL. 
Friday, August 4. 

Mr. BALFOUR BROWNE, on behalf of several of the companies with 
whom agreements have been made by the promoters, referring to Mr. 
Ram's speech of the day before, said that Mr. Ram had no right to make 
that speech, The whole of the matters referred to were clause objections. 
Mr. Ram would have every opportunity of raising his objections on 
clauses when the companies he (Mr. Balfour Browne) represented would 
be able to answer every one of them. Mr. Ram’s ingenious and flowery 
speech had been directed to the preamble which his clients were not entitled 
to be heard upon. Any modification of the clauses he would have the 
right to be heard upon. 

Mr. RAM said Mr. Balfour Browne seemed to have overlooked the fact 
that the Metropolitan Electric Supply Co. had lodged a petition against 
the bill in the ordinary course, and he was, therefore, entitled to speak 
as he had done on the preamble. 
` The Hon. SYDNEY HOLLAND, for the Charing Cross Co., supported 
Mr. Balfour Browne. 

The CHAIRMAN said he had certainly thought Мг. Ram was ingenioue, 
like another counsel who had said he had only a few words to say, and 
then spoke for an hour. | 

The opposition of the City Corporation was then taken. 

Mr. A. C. MORTON, Chairman of the Streets committee of the City 
Corporation, endorsed the views of Mr. McKinnon Wood, on behalf of the 
London County Council, on the question of monopoly, and, he sai,d the 
agreements which were being come to every day with the supply com- 
panies, strengthened his anxiety in this respect. Witness also dealt with the 
overcrowded condition of the City streets as to the laying of further pipes, 
and asked that, as the company could be of no benefit to the City, that 
area should be cut out of the bill, Such a scheme as this should 
be under some kind of public control, either of the L.C.C. alone or the 
L.C.C. and the City Corporation. He had not come $о any conclusion as 
to whom the authority should be, but the City Corporation was unanimous 
that there ought to be & public control. Further, in an area like this, of 
600 sq. miles, a ratable value of £50,000,000 and a population of 6,000,000, 
some sort of public control ought to be a necessity. 

Mr. FITZGERALD, for the promoters, said he would not cross-examine, 

_in the interests of time. 

Sir RALPH LITTLER, addressing the Committee on behalf of the 
City, said it was quite evident from this that the promoters knew 
they could not shake the case of the City Corporatiov. Не would 
like to draw the attention of the Committee to the remarkable change 
that had come over the promoters since the bill was fi:st introduced 
into Parliament. In the H.use of Lords the promoters were defis nt, 
and no suggestion was made of agreeing with anyone. Now, almcst 
daily, agreements were come to with a large number of the oppo- 
nents. He regarded this attitude as the condemnation of the bill. Dealt- 
ing with the City Corporation’s right of purchase, counsel pointed to the 
possibility of the existing companies scrapping their works and taking a 
supply in bulk from the promoters, and asked what there would then be 
left for the City Corporation to purchase. The City Corporation had the 
advantage of the two competing companies in their area, but now 
agreements had been mede by the promoters with both of these com. 
panies, and the result was that the City Corporation would be deprived of 
the advantage that Parliament had given them. Continuing, counsel 
pointed to the clause in all Provisional Orders, that no company could 
associate iteelf with another company without the consent of Parliament. 
In the case of the two companies supplying in the City, the consent of the 


Corporation was also necessary, and, in the absence of that consent, 
were the Committee going to allow these two agreements to pass? The 
purchase clause was so unsatisfactory that if it was all that the promoters 
were prepared to suggest here was another very strong reason for not 
passing the bill. The whole object of the bill was to secure a monopoly. 

This concluded the opposition. 

The Hon. J. D. FITZGEBALD, then commenced his reply for 
the promoters. He said that having regard to the late period of the 
session and the great value of time, he was sure that the Committee 
would feel he was doing right in dealing only with the salient and 
important matters that had been brought before the Committee. A t 
deal of the criticism directed against the bill was founded upon misap- 
prehension or misreading of the clauses. When power bills were first 
introduced, a Joint Committee of the Houses of Parliament was appointed 
to consider them. That Joint Committee sat for a long time, and they 
settled the provisions of the bills with the assistance of the drafteman 
of the Board of Trade, Mr. Thring, who was now Treasury draftsman. 
These clauses would be found in all the 20 power bills passed since 
the sittings of that Committee, but yet they had been criticised as 
if they had never been passed by Parliament before. The only way 
in which these standard clauses had been departed from was by the inser- 
tion of a new clause—clause 50—by the order of the Committee of the 
House of Lords, protecting authorised distributors and the consumer. 
He would take a few instances of the way in which certain of the clauses 
had been attacked. Clause 55 was what was known as the Stand-by 
Clause, and it was settled last year by a Select Committee of the House of 
Lords which considered the Electricity Supply Bill introduced by the 
Government, and supported by the local authorities all over the country. 
Yet they all opposed it now. Again, clause 71. The promoters of this bil 
did not invent this clause. It had been passed over and over again, and 
merely enabled the company to take a transfer of Provisional Orders. The 
suggestion had been iade that the company would, under this clause, buy 
up all the electrical undertakings in its own area at the cost of millions 
of money. Such a suggestion was ridiculous. The only use the com. 
pany could make of this clause was to help those underta which 
were in a bad condition, and the Barking agreement was a case in point. 
But even so, no transfer could take place without the consent of the 
Board of Trade. As to the criticism that the standard price would only 
apply to the large consumers, thai was not the case, neither was there any 
possibility of the promoters picking and choosing their customers. The 
provisions of the bill differed from any other power bill in this respect, 
and they were varied in the other House with the very object of safe. 
guarding the interests of the consumers. Where the company came into 
any area in competition with an authorised distributor, they were bound 
E apply under the same conditions as the existing Provisional Order 

olders, 

The CHAIRMAN : With reference to the contracts with the local under- 
takers, of course the company is bound by them. 

Mr. FITZGERALD said he could not take over an undertaking with- 
out being bound by the terms of the contract. Continuing, Mr. Fitzgerald 
dealt with Mr. Ram's statement. Mr. Ram’s real grievance, he said, was 
that the County of London Co. was supplying in competition with the 
Metropolitan Co. in its Provisional Order areas, and he feared that under 
the agreement the County Co. would get its electricity at a cheap price, 
and so compete more effectually. The intervention of Mr. Ram was for 
the purpose of making a vicious attack in the hope that the promoters 
might settle with them and give them something more than had been 
agreed in the other House. Passing to the main features of the bill, 
counsel said that the justification for it was the justification for every 
other power bill that had ever been passed—viz., the concentration of 
generation on a large scale, with the consequent cheapening of production. 
The opposition of the local authorities had been admirably put by some 
of their own witnesses, who had stated that they regarded power supply 
as a by-product, and as such they could supply it cheaply during the 
hours they were not doing the lighting business. This was the whole 
vice of what had been going on in London hitherto as far as power supply 
Wes concerned. But a properly managed electric supply undertaking must 
be laid out for the supply of electric power for manufacturing purposes. 
In the cate of West Ham, for instance, for nearly 50 per cent. of their out- 
] a‘ the Corporation were their own customers and therefore could not be 
competed with, and of the residue only 5 per cent. wasfor power purposes. 

The CHAIRMAN: Do you suggest that the Board of Trade would 
refuse permission for the Power Company to enter in cases where the 
existing undertakers were prepared to supply at a lower rate. 

Mr. FITZGERALD: Oh, I think so, Sir, because clause 49 says 
expressly that the Board of Trade is to have regard to the price. 

Continuing, Counsel said that what he was trying to prove was that the 
competition, if there was competition, affected only a small portion of the 
present income of the local authorities and secondly that if their case was 
correct there would be no competition at all. He did not for à moment 
suggest that their case was correct. He believed it was inevitable that 
this company would be able to supply the local authorities cheaper than 
they could generate for themselves. But assuming that all the local 
authorities were accurate in saying that they could generate as cheaply 
as the company, then what had they to fear. 

The CHAIRMAN : Would you mind dealing with Shoreditch, which 
appears to be an exceptional case. 

Mr. FITZGERALD replied that Shoreditch was only exceptional in 
that it had a dust destructor, and that in consequence of the local 
authority having carried out its obligations in a proper manner the Board 
of Trade had refused permission to two companies who had applied for 
Provisional Orders. The present promoters were not proposing te eompete 
for the bulk of their business, which was lighting. 

Mr. EDWARDS : But they are supplying 50 per cent. of the total power 
in their district. 


678 


THE ELECTRICIAN, 


AUGUST 11, 1905. 


Mr. FITZGERALD said if that was the case, and they continued to 
supply at reasonable prices, then the Board of Trade would refuse per- 
mission for the company to compete. The whole thing was left to the 
Board of Trade under clause 49 of the bill. With regard to the list of 
those opponents with whom the promoters had come to terms, counsel 
pointed out that in the House of Lords the company had not a single 
friend. But the whole matter was fully threshed out, and the opponents 
had had the advantage of hearing what was proposed to be done, and the 
result was that one by one the great majority of the opponents had come 
in and made agreements to take a supply in bulk, or at any rate to 
withdraw their opposition. Could anything be more conclusive as to the 
case for this bill than the fact that as the result of the discussion in the 
First House a large number of opponents had agreed clauses with the 
promoters. The case of the London County Council was delay.“ The 
Council had admitted tba! they bad been considering the question of 
electrical supply since 1898, and yet after seven years they had nothing to 
suggest except further consideration. The City Corporation also suggested 
delay, . With regard to the purchase clause, he contended they had ful- 
filled the pledge given on second reading. They could not possibly name 
the authority who was to purchase the undertaking, because there were 
three county councils concerned. In fact, no one of the opponents had 
named any authority as the purchasing authority. At the same time he 
was willing to make this concession to the opposition in accordance with 
& suggestion made by the London County Council—viz., provided the 
company was not prevented from putting by a sinking fund from the 
profits to meet any logs in the capital at the end of the period, they were 
willing to accept the conditions of purchase laid down in the Electric 
Lighting Act of 1888, but, for the reason given by his witnesses, he still 
maintained that the period of 50 years was a fair one. 

Continuing on the general question of the bill, Mr. FITZGERALD 
said that he was practically supported by the trade of London, in addition 
to the various undertakers. No witnesses were called by the other side 
to say they were satisfied with the present supply. There was also the 
railway interest which he was justified in relying on. Besides the electri- 
fication of the present steam suburban railways, the next 10 years would 
eee an immense increase in underground railways in London in pursuance 
of the report of the Royal Commission on London Traffic. A great deal 
had been said about monopoly and American trusts, and that the bill was 
contrary to public policy; but stuff of that sort was constantly heard 
when there was nothing else to be said. What was the monopoly here? 
It was the monopoly of being the only power company in London, and it 
was no more a monopoly than any other power company. 

The CHAIRMAN ; Is the standard rate of dividend the same as in 
other power bills ? 

Mr. FITZGERALD: I think it is. Certainly in some of them. But 
whereas in those power bills the standard price is 24d. per unit, our stan. 
dard price is 3d., with the same dividend. 

The Committee then adjourned. 

On reassembling, the CHAIRMAN said it was clear that before they 
could decide on the preamble of this bill they must have all the clauses 
before them. Mr. Fitzgerald, in his reply, had foreshadowed a new pur- 

-chase clause, which would have, necessarily, a very important bearing 
upon the minds of the Committee in coming to a decision. He must ask 
the promoters, therefore, to submit the amended purchase clause, and in 
order that the Committee might consider its decision it would be neces- 
sary to adjourn until Mohday at 11 o'clock, 

Mr. FITZGERALD said he could give the Committee the amended 
purchase clause at once, but if there was an adjournment until Monday 
he was told by the Parliamentary agent that it would be absolutely impos- 
sible to get the bill through. He would, therefore, earnestly ask the 
Committee to give their decision to-day, and, if the decision was in his 
favour, to go on at once with the consideration of the clauses, because it 
would be nothing short of a public misfortune if, after all the time and 
expense that had been incurred, the bill were to be lost simply through 
want of time. | 

Mr. BLENNERHASSET, for the Westminster City Council, and Mr. 
LEWIS COWARD, for the London County Council, objected to Mr. 

.Fitzgerald's proposal. 
that it was impossible to consider them properly at oace, and even sup- 
posing they reached clauses that day it would be impossible to c:nclude, 
as both had a large number of amendments and new clauses. 

. Tbe CHAIRMAN said the Committee were cognisant of the importance 
of the matter to the promoters, and recognised their position. But he 
could not reproach the Committee with neglect of duty. Their time had 
been fully occupied ; they had only had one day's adjournment, which 
they had endeavoured to make up by longer sittings. He could als» 
hardly reproach the opposition with any undue prolongation. The com- 
mittee felt, however, that it would be quite impossible to give a decision 
without fuller consideration. They knew the promoters’ position, and 
they knew what might result, and it was with the full consciousness of 
this, and with a strong sympathy with the difliculties of the promoters, 
that he was bound to announce an adjournment until Monday. 

Monday, August 7. 

The CHAIRMAN: It is now my duty to announce the decision of the 
Committee, which, by a majority, is that, subject to the consideration and 
approval of clauses and amendmenta, they will report to the House that 
they find the preamble of this bill is proved. 

The consideration of clauses was then proceeded with. 


CONSIDERATION OF CLAUSES. 


Clause 3.—Certain Provisions of the Electric Lighting Acts not to Apply. 


Mr. MORTEN, for the West Ham Corporation, objected to the company 
being exempted from liability for nuisance. What the Corporation most 
feared was the smoke nuisance. | Е 


The new clauses had so vitally changed the bill 


Dr. CHARLES SAUNDERS, medical officer to the West Ham Cor- 
poration, gave evidence on this point, and said he regarded the possi- 
bility of the injury to health as a serious one. Already there were two 
generating stations in the borough, and both complied with all the pro- 
visions of the Electric Lighting Acts. 

Mr. FITZGERALD, for the promoters, said clause 3 was the same as 
in every other power bill, and it followed the report of Lord Cross’s Joint 
Committee. The promoters were fully liable for nuisance if the works 
were carried on negligently. 

The Committee refused the amendment proposed by West Ham, and 
passed the clause. 


Clause 5.—Right to Break-up Tramways for Laying Electric Lines. 

Mr. LEWIS COWARD, for the London County Council, moved the 
omission of thia clause and the substitution of a new one. He said that, 
as the clause stood at present, the London County Council, which had 121 
miles of electric tramways, would have their right of veto taken away, 
for the promoters could break up tramways without the consent of the 
owners. Under clause 88 of the bill, railways were protected in this 
respect, and a clause had also been given to the London United Tram- 
ways. He asked for similar protection. 

Mr. FITZGERALD said he would give London County Council the 
same clause as the London United Tramways. . 

Mr. COWARD said this did not go far enough, because the London 
United Tramways were overhead lines, whereas his were conduit. 

Mr. MORTEN, for West Ham, also asxed further protection in this 
respect than was given under the bill. 

Mr. FITZGERALD said that the promoters would have to give a month’s 
notice to the tramway owners, with a plan showing what they intended to 
do, and, if necessary, the company would be bound to pay compensation. 
The work would have to be carried out to the reasonable satisfaction of 
the tramway owners, and finally, if the tramway owners preferred to do 
the work themselves, they could do so and charge the company with the 
cost. He contended that this was sufficient protection. 

The Committee passed the clause as it stood. 


Clause 18.— Finance of the Company. 

Mr. COWARD, for the London County Council, moved an ame ndment 
having for its object the prevention of any premiums obtained from the 
issue of capital being used for the purpose of dividends. 

The Committee passed the amendment. 


Clause 43.—Deyinttion of Area. 

Mr. FREEMAN, for the Boroughs of Camberwell, Deptford, Poplar and 
Woolwich, asked for the transfer of these districts from the industrial to 
the non-industrial area. Since the bill had been before the Committee, 
the promoters themselves had removed St. Pancras from the industrial to 
the non-industrial area, and he contended that the circumstances in 
regard to one or two of his boroughs were exactly similar. 

Mr. FITZGERALD claimed that the Committee had decided this clause 
on preamble. With regard to St. Pancras, he was only obliged to make 
this concession in order to save time. 

Similar applications for transfer were made on behalf of Hackney and 
Shoreditch. 

The Committee, however, decided to reject the amendments. 

Sir RALPH LITTLER, for the City Corporation, asked for exclusion 
altogether from the area of supply. 

The amendment was rejected. 

Several other similar applications were also rejected. 


Clause 48.—Conditions Affecting Supply. 

Mr. MUNROE, for Camberwell and Woolwich, asked that the 20 per 
cent. of the total energy which might be used for lighting, as it now stood 
in the bill, should be reduced to5 per cent. 

The Committee rejected the amendment. 

Mr. MUNROE then brought up another amendment to prevent any 
consumer using more than 20 per cent. of his total supply for lighting. 
The amendment provided for separate meters and separate electric lines 
for tbe lighting, and also gave the right of inspection to the local autho- 
rity, who could impose a penalty upon the promoters for continuing to 
еп} ply any consumer after it was brought to their notice that a greater 
percentage than 20 per cent. was being used for lighting. 

Mr. FITZGERALD said the effect of the amendment would be tha: 
a manufacturer would have to have separate sets of mains, and such a con- 
fusion would be created that he would not take energy at all. 

The CHAIRMAN : Supposing the user did use more than 20 per cent , 
what redress would there be? 

Mr. FITZGERALD : The local authority could apply for an injunction. 

Mr. MUNROE raid they would have to prove their case, and it would 
be very difficult to get evidence unless the right of inspection were given 
and separate meters were used. 

Mr. FITZGERALD pointed out that in the case of a railway being 
supplied for both power and lighting, there would have to be an enormous 
duplication of mains. : 

Mr. VESEY KNOX poioted out that the Board of Trade insisted upon 
this in any case. 

Mr. MERZ was then called by the promoters on this point. He said 
the effect of this amendment would be to increase the cost of installations 
from 25 to 50 per cent. according to the size of the works. Now that 
motors had been reduced in price so much, the most expensive part of a 
works was the installation of wires «c. 

In cross-examination : He said that it was a simple matter to see what 
was being done in any works by getting the numbers of motors and lampe 
on the works, and the number of units used. He would guarantee to find 
out to within 1 per cent, what were the quantities of energy used for power 
and lighting. 
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Mr. FITZGERALD said he would accept the part of the amendment 
which provided that when it was brought to the notice of the company 
that any person used for lighting more than 20 per cent. of the total 
energy supplied him, the company should be subject to a penalty if such 
supp y for lighting were not discontinued. 

r. C. H. WORDINGHAM was then called in support of the amend- 
ment. He opposed Mr. Merz’s view. It would be necessary in any event 
to have separate wiring because the pressure for power would be so much 
higher than that for lighting. The cost of putting in separate meters 
would not be very great. 

The CHAIRMAN said the Committee would put upon the promoters 
only the obligation to discontinue the supply to such consumers, with a 
penalty of £10 and 40s. per day for every day the eupply was continued 
for lighting purposes after the case was brought to their notice. 


Clause 49.—For the Protection of Authorised Distributors. 


Mr. VESEY KNOX, for a number of local authorities, asked that the 
Board of Trade decision in dispensing with the consent of any authorised 
undertaker to the supply of power by the company in that undertaker’s 
area, should be subject to confirmation by Parliament. 

Mr. CLODE, for the L.C.C., and Mr. MORTEN, for West Ham, sup- 
ported the amendment. у 

The Committee did not accept the amendment, and also refused 
another amendment proposed by the local authorities. 


Clause 50.—For the Protection of Authorised Distributors (continued). 

Mr. COWARD, for the L.C.C., moved tbat an addition be made to this 
clause authorising the Board of Trade to id ee any authorised distri- 
butor, with whom competition was sanctioned, to deal in the hire &c., of 
motors and fittings. This would place them upon an equality with the 
promoters. 

Mr. LLOYD, for the promoters, said this was an attempt to get fresh 
powers given to the L.C.C. or the borough councils in the promoters’ bill. 
Already similar powers had been refused to the L.C.C. this session, and 
he regarded this as an objectionable method of legislation. 

The Committee rejected the amendment. 


Clause 55.—Stand-by Clause. 


Mr. VESEY KNOX moved that this clause should be amended so that 
it should not apply to the case of supply to authorised undertakers who 
had works at the time of the passing of the act. 

Mr. FITZGERALD said this clause was in the Supply of Electricity 
Bill last year when it was supported by all the local authorities. 

The Committee rejected the amendment. 

Clause 59.—Sliding Scale of Dividend. 

Under this clause, as amended in the House of Lords, the company 
may not pay a higher dividend than 8 per cent., unless the average price 
obtained per unit is below 3d. For every 1j per cent. this price is below 
id., the dividend may be increased } per cent. 

Mr. LEWIS COWARD, for the L.C.C., moved an alteration in this 
clause to reduce the amount of the latter inorease from | to 4 per cent. 

The consideration of this clause was deferred. 


Clause 63.—Revision of Prices. 

Mr. FREEMAN moved that this clause be strack out, or that it be 
amended to read that the borough counoils should be allowed to petition 
the Board of Trade for a revision of prices. At present no power was 

Mes to the borough councils in this respect, but only to the Board of 

rade. 

Mr. FITZGERALD accepted this. 

Mr. FREEMAN then asked for an amendment stipulating that the 
Board of Trade should not fix prices above the maximum in the bill, when 
any such revision took place. 

The Committee accepted this amendment. 

Mr. CLODE, for the London County Council, asked for the insertion of 
the name of that body in the list of persons who might petition the Board 
of Trade for a revision. 

Some discussion took place and eventually it was agreed that the London 
County Council, the local authority, or 20 persons taking a supply should 
be allowed to petition the Board of Trade for a revision. 

Mr. CLODE then moved an amendment to reduce the period at which 
applications for a revision might be made from 10 years to five years. 

This amendment was accepted. | 


Clause 67.— Power to Enter into Agreements. 


Mr. COWARD, for the L.C.C., moved an amendment that no agree- 
ments should be entered into without the consent of the Board of Trade. 
_ Mr. FITZGERALD said the agreements contemplated under this sec- 
tion were ordinary trade agreements made by the company in carryiog on 
its business. If the amendment were adopted it would be making the 
Board of Trade the board of directors of the company. 
The amendment was rejected. 


Clause 68.—Supply in Contiguous Areas. 


Mr. RAM, on behalf of the Metropolitan Electric Supply Co., 
opposed an amendment of this clause which had been made by the pro- 
moters since the bill left the House of Lords. When the Metropolitan 
Co.’s Bill and the Administrative Bill were passed by the House of Lords 
it was distinctly understood that neither company was to su ply in the 
other's area under this clause. But the promoters of this bill ad made 
agreements to supply the County of London Electric Supply Co., the 
Charing Cross Co. and the London Electric Supply Corpn. He contended 
that this was an infringement of this clause, because the two companies 
1n question were competing with the Metropolitan Co. in the same area. 

Mr. CLODE, for the London County Council, moved the omission of 
this clause on the ground that the area of the company was already suffi- 
ciently large. This clause practically made the area of supply indefinite, 


Mr. FITZGERALD said he had no intention of breaking the arrange- 
ment made in the House of Lords with the Metropolitan Co. Asa 
matter of fact, the Metropolitan Co. had been granted & power area in 
the west of London which did not include its previously existing Pro- 
visional Order area. The companies with whom sgreements had been 
made were in the Provisional Order area, and therefore he contended that 
no breach of the agreement made in the House of Lords had been made. 

Mr. BALFOUR BROWNE, for the County of London Electrie Supply 
Co. and the London Electric Supply Corpn., objected to any alteration of 
the 5 which would have an effect upon his agreement with the pro- 
moters. 

Lord ROBERT CECIL made a similar application on behalf of the 
Charing Cross Co. 

ы Committee adopted the clause as amended by the promoters in the 
Clause 71.—Authorisation of Transfer of Undertakings to the Company. 

Mr. LEWIS COWARD, for the London County Council, moved the 
omission of this clause. 

The City Corporation, the Westminster City Council and a larg 
number of local authorities supported the application. 

Mr. FITZGERALD said this clause was in several of the other power 
р and no transfer could take place without the consent of the Board of 

rade. 

The Committee refused to omit clause 71. 

Sir RALPH LITTLER, for the City Corporation, moved an amend- 
ment to the clause that no agreement with the companies supplying in the 
City should be made without the consent of the Corporation. If that con. 
sent was unreasonably withheld, then there should be an appeal t) the 
Board of Trade. 

After some discussion, it was agreed by the promoters to extend this 
privilege to all the local authorities. 

Mr. CLODE, for the London County Council, pointed out that the clause 
gave the promoters power to continue to charge the prices then charged 
at the time of avy transfer. He asked that the Board of Trade should 
bc asked to determine the prices that should be charged after a transfer. 

The amendment was not accepted. 

Clause 72.— Power to Apply for Provisional Orders. 

Mr. LEWIS COWARD, for the London County Coancil, moved the 
omission of this clause. . 

Mr. FITZGERALD replied that it was in nearly all the other power bills. 

The clause was not omitted. 

Clause 74.—Cesser of Powers, 

Mr. FREEMAN moved a reduction in the number of years in which 
the promoters have to make a substantial commencement of works, from 
three to two years, and for the complete cessation of the powers from 
five to four years. 

Amendment not accepted. 


Clause 76.— Exemption from Building Acts. 


Mr. COWARD, for the London County Council, called evidence on this 

point. 
Mr. RILEY, egperintending architect to the London County Council, 
said he saw no yeason why the promoters should not come under the 
London Building Acts, for it was within the power of the London County 
Council to exempt them from the provisions of the Acts if, after the sub- 
mission of plans, they saw fit to do so. 

Mr. FITZGERALD, for the promoters, pointed out that the Lot’s-road 
generating station of the District Railway Co. was exempted under a 
special clause, and he was willing to acoept that clause. 

The Committee accepted that proposition. 

Mr. MORTEN, for the West Ham Corporation, objected to the clause 
but the Committee overruled his objection. 


Clause 79.— Payment of Interest out of Capital during Construction, 


Mr. FREEMAN moved that the period be reduced from four to two years 
The amendment was not accepted. 


PURCHASE CLAUSE. 

The CHAIRMAN announced that the Committee were prepared to 
adopt the new purchase clause, but with the reduction of the period of 
purchase from 50 to 42 years. The Committee were also prepared to 
adopt the promoters’ suggestion as to the formation of a sinking fund, 
The purchase clause and sinking fund clause are given below :— 

In the event of any public authority or body of trustees (hereinafter 
called the purchasing authority ") being authorised by Parliament to 
acquire the undertaking at the expiration of a period of 42 years from the 
passing of this Act, and of subsequent periods of 10 years thereafter, the 
following provisions shall apply and have effect (that is to say) :— 

1. Not less than 12 months’ notice in writing shall be given to the 
company by the purchasing authority, intimating their intention to 
acquire the undertaking. 

2. Such purchase shall be made upon the terms of the purchasing 
authority paying to the company in respect of the undertaking the then 
value thereof as determined in accordance with the provisions of sec. 2 
of the Electric Lighting Act, 1888. | 

3. As from the date of purchase the undertaking shall be transferred to 
and vested in the purchasing authority, and such authority, to the exclu- 
sion of the company, shall have and may exercise all the rights, powers, 
authorities and privileges of the company, and shall be subject to all the 
duties, obligations, agreements and liabilities of the company in like 
manner as if they were the company except the debt due by the company 
at the date of purchase and the liabilities with respect to the debenture 
stock and mortgage debt of the company. | 

4. For the purpose of this section the undertaking means all lands, 


buildings, works, materials and plant of the company suitable to ani used 
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E by them for the purposes of tbeir undertaking, but shall not include any 
insurance fund, reserve fund or sinking fund authorised by this act or 
` cash in hand or at bankers, securities for money or any debts due to the 


company. 
New Clause 61a. 


Notwithetanding anything in this act contained, the company may, 
before ascertaining the clear profits of the undertaking available for the 


payment of dividend, set aside such sums as they think fit to form a sink- 


ing fund, which shall remain the property of the company in the event 
. of any purchase of the undertaking, provided that the sum so cet aside 


in any year shall not exceed an amount equal to 1 per cent. per annum on 


the paid-up capital of the company for the year, and the aggregate of such 


sums shall not at any time exceed an amount equal to one-third of the 
paid-up capital of the company for the time being. 


Agreements with Existing Companies, 

A large number of objections were then taken to the various agreements 
with the existing electric supply companies, chiefly on the ground that 
they might interfere with the right of the local authorities to purchase. 

The Committee, however, after hearing a very brief discussion on one 
agreement, decided that all the agreements should stand part of the bill. 


Tuesday, August 8. 


The Committee concluded its consideration of the bill. 

Mr. BLENNERHASSETT, on behalf of the City of Westminster, sub. 
mitted some protective clauses. He asked the Committee to deprive the 
company of power to supply railways in Westminster, and also to grant 
protective clauses with regard to the company's powers for opening of 
roads and street boxes. 

These clauses were refused by the majority of the Committee. 

Mr. L. COWARD proposed an amendment to clause 46, to the effect 
that the London County Council should have all the rights and privileges 
of à local borough council as to the routes for the company's mains. He 
pointed out that such a clause was included in two electric power acts 
passed during the present session, and that it was also contained in Pro. 
visional Orders. 

The amendment was adopted by the Committee. 

Mr. FITZGERALD then announced that a clause had been agreed with 
the London County Council to amend clause 59 (Sliding Scale of Divi. 
dend), the consideration of which had been deferred on the previous day. 
The amended clause was to the effect that, when the average price obtained 
per unit was below 1d., the standard " dividend of 8 per cent. might be 
increased by id. per cent. for every 1} per cent. that this price was 
below #4. ; while, on the other hand, for every 1} per cont. above jd. 
there should be a reduction of zd. per cent. from the standard ” dividend. 

The West Ham Corporation was granted a clause for the protection of 
their tramways, similar in terms to the protection afforded the London 
County Council and the London United Tramways mentioned on the 
previous day, but further protective clauses were refused. 

On behalf of the Battersea Borough Council a clause was proposed alter- 
ing the route of the ring main in that area, but, on the promoters under- 
taking to alter the route in the respect desired, if possible, the proposed 
protective clause was not inserted. 

Other special clauses were also refused, including one proposed by the 
Corporation of London to the effect that the new company should not 
oppose the preamble of any bill introduced for allowing competition in 
their area. 

Mr. CLODE, for the London County Council, then pointed out that 
the purchase clause passcd by the Committee on the previous day did not 
define the purchasing authority. A special Act of Parliament would be 
needed to constitute such a purchasing authority, and the County Council, 
therefore, proposed a clause to prevent the company from opposing any 
such bills that might eventually be introduced. 

In announcing that the Committee unanimously declined to accept this 
new clause, the chairman stated, amid laughter, that he was glad that 
the last act of the Committee was unanimous. 

The bill, as amended, was then ordered to be reported to the House. 


In the House of Commons on Tuesday Mr. BOUSFIELD moved that 
permission should be granted to suspend further proceedings on the bill 
н session, when the bill could be resumed at the stage it had now 
reached. 

Mr, PARKER SMITH had a notice on the paper to the came effect. 

. Mr. JOHN BURNS, Mr. WEIR and several other members on the 
Opposition benches objected, and the motion bad to be deferred. 

No time was given for the resolution on Wednesday or yesterday. The 
House rose yesterday afternoon, aud as the sitting this morning is pre- 
eumably to be for the prorogation only, the bill is dead for this session, 
and if it is re-introduced next session, it will have to be heard again in 
all its stages. 


NORTH-EAST LONDON RAILWAY. 


Thursday, August 3 (continued). 


Sir DOUGLAS FOX, senior partner in the firm of Sir Douglas Fox & 
Partners, engineers to the scheme, went into the engineering details of 
the railway. The total cost of the works and land for the whole scheme 
was £2,546,400, of which total the surface railway of 104 miles would 
absorb £905,866, and the tube portion £912,393. The difference between 
this total and the £4,000,000 capital was more than sufficient to cover 
the cost of the generating station. As a matter of fact, the electrical 
equipment, he anticipated, would cost about £90,000. It was proposed 
to have a two-minute service between the Monument and Walthamstow 
and a five-minute service between the remaining portion. All the con- 


ditions imposed by the House of Commons Committee had been complied 
with, and the company’s tubes between the Monument and Hackney-road 
would be lowered во as to permit of another pair of tubes above them if 
that became necessary in the future for the purpose of a route passing 
from east to west of London. The standard vibration clause, he thought, 
sufficiently safeguarded all property owners, and in view of the railway 
crossing the lines of the Great Eastern Railway Co. four times, he thought 
there should be no difficulty in arranging a protective clause with this 
opponent. | 

Cross-examined by Mr. FREEMAN, for the Great Eastern Railway Co., 
he said that the financial effect of the reduction by the House of Commons 
of the workmen’s fares from Forest-road to the on from 3d. to 2d. would 
be to decrease the revenue by about £12,000, but this would by no means 
kill the project. The contractors who had agreed to take £800,000 of 
the contract price in shares at par had found 75 per cent. of the promotion 
expenses, but this did not in any way give them control of the bill. The 
Great Eastern Railway Co. had done all that it was capable of doing in 
the past to meet the rapidly increasing traffic, but the increase was going 
on at such a rate that further lines were necessary. ET 

Sir ALEXANDER BINNIE spoke as to the urgent need for additional 
railway facilities for the districts served by this line. 

Mr. A.C. MORTON, of the City Corporation, and several members of 
Parliament for the districts along the route also supported the bill. 

Mr. E. W. STANYFORTH, a director of the Lancashire & Yorkshire 
Railway Co., and one of the promoters, said he had come to the conclu. 
sion that the Jine was a great public necessity and likely to prove a finan- 
cial success, and that there would be no difficulty in raising the whole of 
the capital, and in which he was prepared to take & substantial interest. 

A number of other promoters were also called to speak on the fiuancial 
side of the question, and their evidence was a repetition of that given in the 
House of Commons (see The Electrician, July 7). The effect of this 
was that each one of them was prepared to use his influence with hia 
friends to subscribe capital for the company, and each one expressed the 
opinion that he had no doubt he would be successful. 


Friday, August 4. | 

Further financial evidence was called, including Mr. Biddulph Martin, 
chairman of Martin’s Bank. . 

Mr. STEPHEN SELLON was then heard on the details of the traffic 
which he estimated would be carried. His total figure was 44} millions 
рет annum. The details of this total were given in our issue for July 27, 
when the bill was before the House of Commons. = 

This concluded the case for the bill. The opposition of the Great 
Eastern Railway Co. was then taken. . 

Mr. J. F. S. GOODAY, general manager of the Great Eastern Railway, 
said that since April this year, his company had provided 136 additional 
seats on each train running on the Walthamstow branch of the company’s 
line. The traffio was still increasing, however, and there was over- 
crowding in the morning and evening. At the same time it was impos- 
sible that there would be sufficient traffic for a new line to produce the 
results anticipated by the promoters. | 

Mr. FORBES, of the London, Brighton & South Coast Railway, and 
Mr. J. 8. CONACHER, formerly manager of the Cambrian Railway Co., 
supported Mr. Gooday's views as to the estimates of the promoters being 
fallacious. 

Mr. FREEMAN, in addressing the Committee on behalf of the 
Great Eastern Railway Co., said that the whole foundation of the 
scheme rested upon Mr. Sellon's estimate of 444 million passengers per 
annum, which was to be compared with the 23 millions which the Great 
Eastern Railway Co. carried after a large number of years’ working and 
endeavouring to develop the traflic. This one circumstance should te 
sufficient to kill the project. On the question of finance, he did not doubt 
the reputation of the witnesses who had given evidence in favour of the 
scheme, but not one of them had guaranteed to find avy capital. He 
wished also to draw the attention of the Committee to the undesirability 
of the contractors taking such a substantial interest in the undertaking as 
was proposed here, and asked for the bill to be rejected. 

Mr. BALFOUR BROWNE replied briefly for the promoters, and 

The Committee found the preamble of the bill proved. 

The amendments to this bill were passed by the House of Lords on 
Tuesday, 


OTHER ELECTRICAL BILLS. 

The Halifax Corporation Bill was read a third time in the House of 
Lords on Thursday last week. | 

The Central Electric Supply Bill was read а third time in the House of 
Commons on Thursday last week. : 

The Oldham d Saddleworth Tramways Bill was read a third time in the 
House of Commons on the same day. 

The Metropolitan Electric Supply (Various) Powers Bill was read a 
third time in the House of Commons on Friday. 

As no opposition was offered to the Hessle Electric Lighting Provisional 
Order Confirmation Bill it was referred back as un unopposed measure. 

The Tramways Orders Confirmation (No. 1) Bill came before the Com- 
mittee on Unopposed Measures on Tuesday. It confirms orders made 
provisionally by the Board of Trade, empowering the Corporations of 
Bradford, Leeds, Keighley and Pudsey to construct tramways. Counsel ex- 
plained that opposition by railway companies had been met by new clauses. 
The bill was therefore sent for third reading in the House of Commons. 

In the House of Commons. on Wednesday, the North-East London 
Railway Bill was held over owing to um objection by Mr. Healy. 

The Trade Marks Bill, which has already passed the House of Com- 
mons, passed the Committee stage of the House of Lords on Thursday, 
Aug. 3. Several amendments were agreed to, and the bill, as amended. 
was reported to the House, and was read a third time on Friday. 
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ROYAL ASSENT. 

The following bills received Royal Assent on Friday :— 

Electric Lighting Provisional Orders Confirmation Bills Nos. 4, 5, 6 and 
8; Esk Valley Power Gas; Glasgow Corporation Tramways (Consoli. 
dation) Order; Paisley District Tramways, Order; Andover Lighting & 
Power; Southend & Colchester Light Railways; Metropolitan Electric 
Supply (Acton); University of Sheflield ; Shropshire, Worcestershire & 
Staffordshire Electric Power ; Great Northern, Piccadilly & Brompton 
Railway (Various Powers); Metropolitan Electric Tramways; Dublin 
United Tramways; Charing Cross, Euston & Hampstead Railway ; Baker 
Street & Waterloo Railway; Edgware & Hampstead Railway; Gosport 
& Fareham Tramways; County of London Electric Supply ; Nottingham 
Corporation; North Metropolitan Electric Power; Shepton Mallet Gas 
(Electric Lighting); Central Electric Supply: Wemyss Tramways. 


THE MINISTER OF COMMERCE BILL. 


In a printed reply to Mr. Atherley-Jones on Friday, Mr. BALFOUR stated 
that if the Secretaries of State for Trade and Local Government Board 
Bill (see The Electrician, last week) became law, the salaries of the pre 
sent secretaries would not be raised during the present Parliament. After 
the present Parliament, or in the event of a fresh appointment to the 
oftice, the salaries would be presumably raised, but that would rest with 
the Administration to propose, and with Parliament to decide. It was 
intended if the bill was passed, to raise the salaries to the scale obtaining 
in the office of a Secretary of State. 


TELEPHONE AGREEMENT. 


In the House of Commons on Wednesday night, Mr. LOUGH moved 
the following resolution: That the sanction of this House shall not be 
given to the proposed purchase agreement between tho Postmaster- 
General and the National Telephone Co. (Ltd.) unless the various recom- 
mendations of the Select Committee are embodied therein, and that 
words should be inserted in the agreement to provide that the decision of 
the Postmaster-General as to the suitability of any plant, land or buildings 
for the requirements of the telephonic service of the Post Office shall be final, 
and that he shall not be bound to buy any such plant, land or buildings, 
any other provision of the agreement to the contrary notwithstanding." 
He said that the Postmaster-General had gone far towards promising that 
any reasonable suggestion by the Committee would be accepted. The 
question as to whether municipal telephone systems should be absorbed 
by the State was of such importance that it should not be decided without 
full consideration by the House. Three municipalities had applied for 
powers to borrow money for tbe purpose of extending their telephone ser- 
vices during the present year, but no answer to their applications had 
been returned. 

The POSTMASTER-GENERAL (Lord Stanley), interrupting, said the 
Post Office had nothing whatever to do with the sanction of loans by the 
Local Government Board. 

Mr. LOUGH next complained that the terms of purchase in the agree- 
ment were not identical with tramway terms. He further urged that the 
recommendations of the Committee with regard to the staff were fair and 
reasonable, and that more complete discretion should be left to the Post- 
master-General with regard to the valuation and purchase of the com- 
pany’s plant. The noble lord had done very great service to the State in 
the preparation of the agreement, and as, on the whole, this had been 
sympathetically received by the Committee, he appealed to him to meet 
the report of the Committee in a generous spirit. 

Mr. CHANNING, in geconding the motion, said that be thought the 
recommendations of the Committee were moderate, and that they would 
facilitate the transfer. 

Lord STANLEY said that he was glad to be able to give generous con- 
sideration to the Committee’s proposal, but it must be remembered that 
the House was not considcring a bill, into which a clause could be in- 
serted, but an agreement. It would be useless, therefore, for him to 
accept the recommendations which lie knew would not be aceepted by the 
other party to the agreement. With regard to the arrangements as to 
the employés, he would be glad to give his consent to the recommenda- 
tions of the Committeo with certain modifications which it was absolutely 
necessary to make in order that the scheme might be workable. He pro- 
posed to adopt the following terms with regard to thetransfer of the staff: — 

1. Subject to the other provisions of this memorandum the Postmaster- 
General will take into the service of the Post Oflico the servants and 
ollieers of the company who have been not less than two years con- 
tinuously in the service of the company on Dec. 31, 1911, and such 
oflicers and servants shall enjoy the advantages and be subject to all the 
conditions of the rank or grade to which they are admitted in the same 
manner as other oflicers and servants of the Post Office in that rank or 
grade. This undertaking does not apply to the general manager or to 
officers of the company in receipt of £700 per annum or upwards. 

2. The Postmaster-General has already by his agreement with the 
company conceded that oflicers or servants who have been continuously 
in the service of the company from Aug. 15, 1904, until Dec. 31, 1911, and 
who then became established servants of the Post Office, entitled to pen- 
sion, shall be so entitled, though they may retire before they have served 
10 years under the Crown. 

3. He is also willing, in the case of officers who do not participate in 
the pension scheme of the National Telephone Co., and who on the 
transfer of the company's business become established servants of the 
Post Office entiled to pension, to allow them to count for purposes of 
pension their continuous service with the company subsequent to Dec. 31, 
1909, as service under the Crown. 

4, As regards medical examination, the Postmaster-General cannot 


undertake to examine candidates for the Telephone Co.'s service, but 
he is willing to dispense in 1912 with the medical examination of any 
officer or servant if such officer or servant has been in the service of the 
company continuously for two years on Dec. 31, 1911, and has had no 
abnormal amount of sick leave during that time. 

5. The pension fund of the company is in the hands of trustees, and its 
administration depends upon a private trust deed. The provisions of the 
deed are so different from the conditions of the Civil Service Pension 
system that (apart from other difficulties) it would be impracticable 
for the Postmaster-General to administer the fund or to continue the 
same system for individuals. For instance, under the trust deed no 
pension can be granted to an officer who retires under the age of 65, 
whereas under the rules of the Civil Service an officer may be called 
upon to retire at 60, and, if retiring at 60, either compulsorily or volun- 
tarily, is entitled to a pension. The fund must, therefore, be closed, and 
officers and servants entering the Post Office must be subject to the Civil 
Service rules as to pensions (subject to the provisions of this memoran- 
dum). If, however, it be shown that by the closingof the company’s pension 
fund and the substitution of the system of Civil Service superannuation 
the general body of the participants in the pension scheme of the com- 
pany will be placed in a substantially less favourable position, the Post- 
master-General will consider the expediency of adding a period (not 
exceeding in any case two years) to the service which under the rules of 
the Givil Service the officers affected are entitled to count for purposes 
of pension, 

6. These arrangements cannot be fully carried out without the authority 
of an act of Parliament, and this declaration is made subject to the passing 
of such an act. An act will be necessary to provide the money for the 
purchase from the company, and provisions on this subject will be 
included in that measure. 

With regard to the interpretation of tramway terms, the difference in 
the wording was of no importance, and both the Government and the 
company agreed to accept the Committee’s wording. The Government 
would also allow the municipalities to substitute the new specification, 
which formed a schedule to the agreemeat (T'he Electrician, Vol. LIV., 
p. 740) in place of the specification attached to the existing licences (The 
Electrician, Vol. XLIV., p. 474). Hecould not, however, adopt the Com- 
mittee's recommendations with regard to the grant of further municipal 
licences, and the proposal of the Committee that the company should not 
have its licence extended for the same period as municipal licences in 
competing areas would be an infringement of a statutory right of the 
company granted by the Act of 1898. He pointed out that the instant 
the agreement became law there would be intercommunication free of 
charge between all tho telephones in tbe United Kingdom. Moreover, 
if the National Co. did not give an eflicient service the Post Oflice 
could step in and do the work themselves, A maximum and minimum 
rate was laid down, and preference was forbidden. All these ad- 
vantages would be sacrified if the resolution of the hon. member for 
West Islington was adopted. If between now and 1911 fresh municipal 
licences were granted and had to be extended, it would seriously hamper 
the Postmaster-General who might be in“ office at the time of the transfer. 
No Postmaster-General in his senses on either side of the House would 
give a single licence to a municipality between now and 1911. It had 
been urged against him that last year he had expressed himself in favour 
of municipal telephony; he had made many stupid remarks, but never 
one more stupid than that. Since then he had gone into the subject 
thoroughly, and was convinced that if the telephones of the country were 
to be efficient they must be as completely in the hands of the State as the 
telegraphs or the postal service. He pointed out that the Asscciation of 
Municipal Corporations hadadopteda resolution tothe same effect in 1898. 

Mr. BENN asked if the noble lord recanted what he had said 12 months 
ago with regard to municipal telephony. 

Lord STANLEY agreed. 

Continuing, Mr. BENN said that he thought it was right and proper 
that the telephones should be in the hands of the State, but, at the same 
time, it would be of immense advantage to the community if the munici- 
palities were used as local centres for the development of the telephone. 
He regretted the change in the policy of the Government since the death 
of Mr. Hanbury. 

The CHANCELLOR of the EXCHEQUER (Mr. Austen Chamberlain) 
pointed out that the London telephone agreement had been supported by 
Mr. Hanbury. 

Mr. BENN said that Mr. Hanbury’s policy was to set up competing 
telephone services in large towns, and that if this policy had prevailed 
throughout the country the State would not now be called upon to pay a 
monopoly price. The hon. member went on to refer to the appreciation 
of the stock of the company when the decision of the Post Oflice to pur- 
chase had leaked out. 

The CHANCELLOR of the EXCHEQUER stated that the terms did 
not lcak out, for the terms were not known and therefore could not have 
affected the price of the stock. 

Mr. BENN raid there could be no other explanation of the cireumstanc a. 
He regretted that the Hanbury policy would not be adopted, and sug- 
gested that the House should decide tu accept the Committee’s recommen- 
dations, in which case an efficient State service might be secure, worked 
in connection with that of the municipalities of the country. 

Mr. STUART WORTLEY, who had been chairman of the Select Com- 
mittee, opposed the resolution. The Committee desired to leave the hands 
of the Postmaster-General free, and he recognised that by accepting the 
resolution the House would negative entirely the whole policy of the pur- 
chase. 

Sir JAMES JOICEY supported the Postmaster-General's policy, and 
opposed the resolution. 

Mr. KEIR HARDIE criticised the arrangements as to the transfer of 
the employés, and was strongly in favour of granting municipal licences. 
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He objected to the continuance of the system under which the company 
extorted the last penny from the subscribers in districts where there was 
no competition and used the money to fight municipalities which com- 
peted with them. 

Mr. JOHN BURNS supported the policy of the Postmaster-General 
and said that he would not vote for the resolution of the hon. member 
for West Islington. He thought the facts were entirely against the 
municipalities if it were true that out of 1,334 Local Authorities in the 
United Kingdom only five owned municipal telephone services. Tele- 
phony should be a national service like the Post Office and the telegraphs. 
He saw no reason why the Postmaster-General should not be willing to 
absorb the five existing municipal telephones. 

Lord STANLEY said that he was perfectly ready to enter into negotia- 
tions with any one of these municipalities that might desire it. 

Continuing, Mr. BURNS said that, judging by the memorandum read 
out by the noble lord, the employés were being treated in a fair and 
reasonable manner. 

Mr, HELME, while approving the agreement in principle, supported 
the motion before the House, which he thought would strengthen rather 
than weaken the hands of the Postmaster-General. 

Mr. AUSTEN CHAMBERLAIN joined in the congratulations to Lord 
Stanley from both sides of the House on his success in concluding this 
agreement. Не said he had been asked by Lord Stanley to say that he 
was greatly indebted to his advisers on the permanent staff of the Post 
Office, especially the Secretary and the Solicitor. A great mistake had 
been made when the telephone was first introduced, and since then the 
principal object of the Governments had been to escape from the 
situation which had been created. It had been proved that competition 
did not secure a cheap and efficient service, and no municipality which 
was not mad would start a new telephone system now to terminate in 1911. 
When he had emerged from the muddle of universal competition, and 
when the Postmaster-General was restored to his rights, a national tele- 
phone service could be established which would be a credit to the country 
and a real assistance to its industry and commerce. 


Mr. FIELD approved of the agreement, but argued that an open door 


should be left to municipalities to start telephone systems in their areas 
under proper conditions. 

Mr. C. GRANT continued the discussion. 

Mr. LOUGH, replying, said he would press his motion to a division in 
the interests of the municipalities. 

The House divided, 110 voting for Mr. Lough's motion and 187 against. 
Majority against the motion 77. 


THE GROWTH OF LARGE GAS ENGINES ON THE 
CONTINENT.* 


BY М. RODOLPHE E. MATHOT. 


The development of large gas engines can be said not to date back 
further than five to six years. Eight to 10, years ago they were 
initiated simultaneously in Germany, England and Belgium, early 
attempts being made to utilise blast-furnace gas, which was expected 
to open up such a vast field fur the employment of large engines. 
Without large gas engines tending towards a single type, it may be 
said that they all have manifest tendencies to resemble the modern 
steam engine from the point of view of their form and valve gear. 


Regulation.— Whilst with a good engine regulated by the “ hit- 
and-miss system the consumption at half.load, which from the 
industrial point of view is the most interesting, was not more than 
about 20 per cent. higher per horse-power-hour than with full load, 
it became 40 to 50 per cent. higher with an engine with variable 
inixture. It is, therefore, towards the system of admission of a 
variable quantity of mixture, but of uniforin composition, that 
makers have directed their path. A few English makers, Tangye, 
Willans & Robinson, also Westinghouse, decided the question by 
throttling, by means of a butterfly-valve ora cylindrical slide-valve, 
the mixture regulated in advance; this butterfly-valve or slide-valve 
being controlled by the governor and placed immediately before the 
valve admitting the mixture to the cylinder. The principle was 
still further improved by an automatie mixing valve, preceding 
this regulating device as constructed by Benz in his four-cycle 
engines. However, the majority of the Continental makers, with 
the object of obtaining a prompter and more reliable action of the 
governor, have endeavoured to combine under one single control and 
in a single device the slide or inlet valve and the mixing valve, and, 
instead of throttling the charge in the passage, they have provided 
the mixing valve with a variable stroke under the action of the 
governor. The application of this device has not, however, been 
extended to very large engines, as it was found to be too heavy and 
cumbersome to handle and dismantle for the purposes of cleaning. 
Admission in variable quantity of a uniform mixture involves vari- 
able compression and the necessity of a high original compression. 
If for the full admission of the charge this compression was from 
170 lb. to 200 Ib. per square inch, it might fall to less than 45 Ib. to 


55 Ib. per square inch for the minimum admissions, which would 


interfere with the prompt ignition of the very poor mixtures which 


* Abstruct of a Paper read before the Liège meeting of the Institution 


of Mechanical Engineers. 
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are at the present time used in engines applied for industrial pur- 
poses. Further, this mode of admission produces at the time of 
the suction with light charges, a vacuum or negative work which 
would become considerable in engines of high power. This has been 
avoided by combining with the variable admission of the constant 
mixture an additional admission of air or impoverished mixture, in 
order to effect at the same time the constant compression and mini- 
mum vacuum in the cylinder. 


Control.—The lift of the valves, which is usually effected in the 
old engines by simple movements of levers at one end of which & 
cam acts upon a roller, has also undergone some alterations. In 
large engines this has been replaced by eccentrics and roller-path ”' 
levers, thus imitating what is applied to steam engines of the Sulzer 
type. Some special valve gears have even been provided with 
ratchet movements with air pistons, such as Cockerill’s and Niirn- 
berg’s. The main object of these improvements has been to secure 
а more gentle and silent action relative to the size and weight of 
the parts to be actuated. It is advisable to bear in mind with regard 
to English and American engines that the compression generally 
adopted for large gas engines is from 170 lb. to 200 Ib. per square inch. 


Cooling.— Cylinder heads or explosion chambers have been one of 
the principal sources of difficulties and disappointment, as, without 
any apparent reason, they fracture at the most unexpected places. 
It is only long experience, assisted by numerous examples, which 
has placed makers on the track of the most appropriate forms for 
securing the strength of cylinder heads, rather than the selection of 
the materials to be employed in their construction. Steel itself has 
been tried without success. The principal factor for the preserva- 
tion of cylinder heads is the manner in which the cooling water 
circulates therein, and the type which appears to be favoured at the 
present time for Otto engines is the one which places the inlet and 
exhaust valves in the same vertical axis. Both are placed in a pas- 
sage or ante-chamber surrounded on all sides by the cooling water. 
In order to secure for the whole of the parts an equal expansion, 
this chamber is arranged symmetrically relatively to the axis of the 
cylinder. The exhaust is allowed to discharge on the extension and 
is surrounded as completely as possible by water. An abundant 
circulation is thus provided around the seat and the stem of the 
exhaust valve, which is also provided with an internal circulation in 
the case of engines of more than 60/100 H.. The water which has 
entered at the bottom of the cylinder head escapes at the top, or, if 
need be, in the case of engines of less than 75 f. p., completes its 
circulation in the jacket of the cylinder proper. 

In order to combat the excessive temperature which attends high 
compression, certain makers, amongst whom we may mention the 
Nürnberger Maschinenbau Co, have even provided the piston ends 
of their single-acting engines with & water circulation. This is 
effected by a pump forming part of the engine. This is evidently a 
complication which others have easily avoided for engines even of 
150 H. P., by arranging the piston so that a free access of air due to 
the to and-fro movement, alone effects the cooling. In order to 
derive every economical advantage from high compression without 
running the risk of self-ignition, the firm of Koerting has even 
arranged inside the explosion chamber of their Otto cycle engines a 
hollow casting through which there is a special water circulation. 
This cooling effected in the very heart of the mixture deals with the 
excessive temperature there, and is said to have given the best economi- 
cal results. In double-acting engines the cooling is still the object of 
great attention, and apart from the cylindrical jacket and cylinder ends, 
independent water circulation is used to cool the piston and piston- 
rods, the seats of theexhaust valves and the stuffing-boxes. The general 
temperature of the surrounding parts is kept cooler than in English 
engines, and for this purpose water is delivered at certain parts, such 
as the piston and piston-rods, at pressures from 15 lb. to 601b. by 
means of & special pump. It appears from several experiments 
which the author has made on double-acting Otto cycle engines that 
5 асари of circulation water required for the different parts is 
as follows :— 


Per n.n.r.hour for engines of 200 to 1,000 н.р. | Gallons. 
Cylinders, cylinder ends and stuffing-boceeeees 4 to 5} 
Pistons, РШОП-ГОйн  :..... „„ „„ 1? to 2 
Valve-boxes and seats, and exhaust valves ig tol 

Or a total of... A ARR 38 to 93 
These figures imply water admitted on an average of 12 —15' C., 
and leaving the cylinder jackets at 925?-85?C., the pistons at 
85 -40° C., and the valve seats and boxes at 45°C. on an average. 
An engine of 1,000 H. p., of the two-cylinder double acting type. 
would therefore require about 8,900 gallons of cooling water per 
hour. As this is an excessive quantity, which is not available at 
every works, recourse it commonly had to the use of cooling towers 
which reduce the consumption of water to about у gallon per horse- 


power hour, absorbed by evaporation. This method has also the 
appreciable advantage over the ordinary water circulation of elimi. 
nating, owing to the continuous use of the same water, the deposit 


of calcareous incrustations. Without possessing in the case of gas- 
engines the same dangers as in steam-boilers, lime scale and deposits 
still constitute a drawback. They obstruct the pipes and passages, 
and impede the regular cooling by coating (with & non-conducting 
material) the metal at the places where a high temperature is most 
injurious. At the parts cast with a double jacket, and which can- 
not be dismantled, it is necessary to arrange large openings covered 
by bolted lids in order to enable free access to the inside to remove 
these deposits. 


Ignition.—This question has for some years been solved in a 
satisfactory manner by the use of magnetos producing a spark on 
the break of the circuit. This modern magneto ignition has for 
three years been рос with a timing gear, by means of which 
the ignition can be advanced or retarded experimentally during 
work. Still, as all working parts subject to the frequent and abrupt 
movements of the current-breaker of the magneto are liable to get 
out of order and to wear rapidly, it is necessary to meet these objec 
tions by the adoption of very light parts with but little inertia. 
They must be easy of access and to handle for upkeep and inspection. 
With the increase in dimensions of engines it has been necessary to 
deal with greater volumes of explosive mixtures but of poorer com- 
position. "This has wisely led many makers to provide their double- 
acting engines with two distinct ignitions for each piston face, the 
one placed near the inlet-valve at the top and the other at the bottom 
near the exhaust valves. 


Starting.—The apparatus which causes behind the piston the 
explosion of & mixture previously introduced into the cylinder when 
the engine is stopped, develops & too sudden and violent strain, 
owing to the resistance of the inertia of the parts at rest. More- 
over, the action of this apparatus is too precarious. Use is there- 
fore made of air compressed to 1501b. to 225 Ib., and is stored in a 
reservoir. In the case of the single-acting engines a charge of com- 
pressed air is introduced by operating by han the valve at the end 
of the cylinder head of the engine. This operation is repeated several 
times in succession until the engine, sufficiently started, draws in 
the explosive charge and drives itself. In the best double-acting 
engines the starting.valve working by compressed air is generally 
operated mechanically by the half-speed shaft. 


Lubrication.—In engines of medium power— i.e., up to 150 . P. 
to 200 н.р., the main bearings of the crank-shaft are usually lubri- 
cated by means of a revolving ring plunging in an oil bath. For 
larger engines bearings with brasses consisting of several parts, to 
take up the wear and the working stresses, are used. As this system 
renders it impossible to apply the lubricating ring which gives such 
good results in dynamos, recourse has been had to continuous oil- 
feed under pressure. This pressure slso secures a more reliable 
lubrication of large surfaces supporting great loads, as is the case 
with the crank-shafts of engines of 1,500 H. p. to 8,000 H. p. which 
exceed 500 mm. diameter For lubrication the pistons and the stuff. 
ing boxes of the piston rods, oil-feed under pressure is a necessity, as 
the oil is more reliably conveyed to the rings, the tightness of which 
depends to a great extent on the free play secured to them by proper 
lubrication. Excess of oil in the cylinders which, by rendering 
them dirty, is the principal cause of “ back firing; this has also 
been greatly reduced by the use of a draining device to the cylinder. 
It is usually operated by hand, and enables surplus oil or foreign 
matters to be expelled whilst the engine is working. 


Flywheels.—The following formula enables us to determino the 
dimensions to be given to the flywheels of different types of engines, 
having regard to the purposes for which they are intended :— 

PD?=KN/an’, hence P=KN/D2an’, in which P=the weight of 
the rim (without arms or boss) in tons; D=diameter of the centre 
of gravity of the rim in metres; a=the degree of irregularity ; 
n =the number of revs. per min.; N=the number of brake-horse- 

wer; K-ooefficient varying with the type of engine. 

(I.) K=44,000 for Otto cycle engines, single cylinder, single-acting ; 
(II. K-28,000 for Otto cycle engines, two opposite cylinders, 
single-acting, or one cylinder double-acting ; (III.) К = 25,000 for 
two cylinders, single-acting, with cranks set at 90 deg. (IV.) 
К = 21,000 for two twin cylinders, single-acting; (V.) K=7,000for four 
twin opposite cylinders, or for two tandem cylinders, double-acting. 

The total weight of the flywheel is P x1:4. 

Fig. 1 is a diagram showing the arrangement of cylinders. 


Consumption and Efficiency.—Double-acting engines are usually 
made with a weight of at least 100 k.g per horse-power (220) lb.). 
It is admitted that Otto cycle double-acting engines attain 90 to 92 
per cent. mechanical efficiency, whereas an output of only 75 to 80 
per cent. was attained by two-cycle engines. This waste, being due 
to the work absorbed by the air pump and by the gas pump, cannot, 
however, deteriorate the value of the magnificent engines, of which 
the Oechelhüuser and the Koerting are classical types possessing 
their own advantages. Double-acting Otto cycle engines attain a 
thermal efficiency of 28 to 80 per cent. relatively to the effective work 
. e., the horse-power-hour is attained with about 8,700 B. Th. U. 
This consumption converted into the volume of the different gases 
used industrin!lv would be as follows: Coke-oven gas, 585 litres (207 
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cubic ft.); Mond producer gas, 1,760 litres (62:2 cubic ft.) ; anthra- 
cite producer gas, 1,850 litres (65:4 cubic ft.); blast-furnace gas, 


2,500 litres (88:8 cubic ft.). 


The author will now examine in their main features the improve- 
ments in the construction of large engines during the last three or 
four years. Amongst the numerous systems of gas engines designed 
for the utilisation of the waste gases of blast furnaces and producer 
gas may be mentioned the remarkable two-cycle engines designed 

y Herr von Oechelhiiuser. 


Fic. 1.—Dracrams or CYLINDER Postrions RELATING то CALCULATION 
OF FLYWHEELS, 


Oechelhiiuser Engine.—This system was one of the first to be 
applied to high-power engines. It was put into practice in the early 
part of 1898 in the shape of a 600-н.р. engine. The main feature of 
the system consists in the employment of two trunk pistons work- 
ing in a single cylinder, and thus reminds us of the device already 
applied for а certain number of years by Robson and made by Scott 
Brothers of Halifax (England). This engine was of the Otto type 
with distribution by valves, whilst the von Oechelhiiuser engine is 
of the two-cycle type, and the distribution is effected without the 
intervention of valves applied to the cylinder. This feature is the 
more interesting since, in large engines especially, the valves con- 
stitute delicate organs of difficult upkeep, having regard to the 
high temperatures to which they are subject in the explosion cham- 
bers. The diagram Fig. 2 shows the mode of working the two 
single-acting pistons. The front one is attached by a connecting 
rod to the centre crank of a triple crank-shaft, and works by thrust 
at the time of the working explosion, whilst the back piston is 
attached by a system of swing bar and counter rods to the side 
cranks, and works by pulling at the time of the explosion. The first 
advantage of this arrangement is the attainment of perfect balancing 
of the working parts, bnd particularly of the crank-shaft, with regard 
to which the driving efforts neutralise the reactions at the bearings. 
Again, the explosion chamber is formed by the cylinder itself, and 


Motor 


— Ее Qylinder 45 


Fra, 2.— DIAGRAM oF OECHELHÄUSER ENGINE, 


the ends of the pistons when the latter approach each other at the 
time of the ignition of the gaseous mixture. This explosion cham- 
ber thus forms a chamber presenting the minimum of surface cooled 
by water circulation and free from passages and recesses which on 
the ignition of the iae piis mixture impede the movement of the 
pistons. The distribution is secured by the pistons themselves 
forming slide valves, which uncover and in their movement again 
cover the ports provided in the cylinder for the admission of air and 
gas and the discharge of the producta of combustion. 

Fig. 2 shows a diagrammatic section of the engine through the 
cylinder and the feed pump. Before the pistons attain their dead 
centre or outer end of stroke, the front piston uncovers the exhaust 
port e, then the back piston uncovers the air inlet ports a, and the 
air, thus entering under pressure, sweeps the cylinder before it has 
uncovered the ports g admitting the gas, which then mixes with the 
air to form the mixture. The pistons then return inwards, and, as 
soon as they have again covered the openings, compress the charge 
in order to commence the operation anew. This, therefore, com- 
prises two principal strokes— compression and expansion. The other 
operations, which consist of admission and exhaust, and correspond 
to one revolution in the Otto cycle engines, only occur in this case 
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during a fraction of the cycle, owing to the fact that the gas and the 
air are introduced under pressure. 

The double acting pump p, whose piston is fitted on the extension 
of the back piston of the engine, supplies it with air and gas respec- 
tively through the passages a! and g!, terminating at the front face 
and at the back face of the pump piston c. The distribution is regu- 
lated in such a way that the passages a! and g' alwayscontain air and 
vas under a pressure of 5 Ib. to 61b. for filling the working volume of 
the cylinder which corresponds to about 0°70 of the total volume of 
the pump. The indicator diagram thus takes the form of Fig. 3 
showing the exhaust, the air scavenging and the gas inlet from a to b. 
The regulation is effected by variation of the quantity of mixture. 
The compression is variable, but, in order not to produce a vacuum, 
the entire charge is introduced in the cylinder. The governor then 
controls the opening of a return valve, which enables a part of the 
mixture adinitted to be returned to and stored in the piping. Some 
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. 121 Revs. 
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60 of these engines, representing a total power of 50,300 H. p., have 
found their way into different countries, and partieularly for use in 
metallurgical establishments. 


Koerting Engines. Above 250 н.р. the Koerting Co. applies its 
double-acting two-cycle type, which is used both with producer gas, 
with blast-furnace and with coke-ovengas. These typesbeing doubled 
enable twice the power to be obtained, and if necessary an engine of 
3,000 н.р. with two cylinders each of 1,500 п.р, with a common 
In this engine the work is effected in the 
sanie manner on the two sides of the piston, which is supported by 
A section through a double acting 


shaft and flywheel only. 


rods working in stufling boxes. 
two cycle engine is shown in Fig 4. Its action is as follows :— 
(1) The ignition of the mixture and the development ofthe motive 


pressure take place after the introduction of the charge and quite 


close to the back dead centre of the piston. (2) The expansion of the 
ignited mixture and the transmission of the powerto the crank shaft 


Fic, 4.—Diacram or '* KoeRTING " Two.CycuLE Gas ENGINE. 


take place during the forward motion of the piston. (3) When the 
piston has reached its front dead centre the expulsion of the pro- 
ducts of combustion and the admission of the new mixture take 
place. (4) During the backward stroke of the piston the latter pro- 
duces the compression of the explosive mixture. The working piston 
D does not effect the suction of the mixture; the latter is delivered 
to the cylinder A by pumps D and C, and the new charge itself 
expelling the products of combustion, which it afterwards replaces. 
The introduction of the new mixture, therefore, takes place in the 
following way: (1) It distributes itself at once over the whole 
section of the cylinder, and thus drives out uniformly the old mix- 
ture. (2) A stratum of neutral gas interposes itself between the 
new mixture and the hot residuum of the preceding explosion, pre- 
venting the contact of the two mixtures and premature ignition of 
the new charge. The exhaust ports i of the products of combustion 
are placed in the centre of the cylinder and forni annular orifices ; 
the piston, of a length equal to its stroke, less the width of the 
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exhaust openings (,',th of the stroke), itself closes these openings 
alternately to the back and front ends of the cylinder. The exhaust 
of the products of combustion and the introduction of the new 
charge expelling the last traces of gas of the previous explosion, 
take place in a time equal to that of the opening and the closing of 
the ports by the piston. The inlet valves, which are of the flat 
type, closing by a spring, are operated by cains, and are situated 
one at each end of the cylinder. The mixture takes place at the 
entrance to the cylinder only. The pumps, in the first instance, 
deliver pure air to the cylinder, and then a mixture of uniform com- 
position, the quantity of which alone varies, to regulate the power 
of the engine. The pumps introduce the mixture at а pressure of 
about 15 Ib. Their pistons are, therefore, at the end of the stroke as 
soon as the engine-piston has again covered the exhaust openings, 
and the compression of the mixture commences. The pistons of the 
two pumps are on the same rod, they have the same movement, and 
the composition of the mixture depends on the relation between the 
two pistons only. The gas pump works without delivering gas for 
a certain time, during which the air pump is at work. The gas 
pump afterwards supplies the gas, so that a mixture of the desired 
composition reaches the engine inthe place of pure air. The air pump 
acts as a steam engine with full admission. In the gas pump the 
closing of the suction takes place after the piston has performed 
40 to 50 per cent. of its stroke only. During this period the delivery 
remains closed, and the gas drawn in during the preceding stroke 
re-enters the suction pipe. 

During the second period of the piston stroke the pump delivers 
the gas, and from that time the two pumps deliver together gas and 
air with the same speed per unit of time, so that the composition of 
the mixture remains the same. The inlet valve of the engine is not 
open at the commencement of the delivery stroke of the piston of 
the air-pump; it opens only after the pump piston has performed 
about half its stroke. During this time air accumulates in the 
passage, and, in consequence of its pressure, passes into the gas 
passage, forcing back the gas, as the gas pump is not at this time 
delivering. Pure air only, therefore, enters into the cylinder on the 
opening of the inlet valve until the gas pump begins to deliver. In 
this way the cylinder is scavenged, and an insulating stratum formed 
before introducing the explosive mixture, which is always of a 
uniform composition. 

The regulation of the engine is obtained by two means: (1) By 
retarding the delivery of the gas pump. This mode of regulation 
requires the use of a very heavy governor. (2) By establishing a 
passage (communieation) between the delivery and suction of the 
gas pump. The ignition of the mixture is eflected 5 by 
means of two magnetos. For starting the engine compressed air 
is used. 

(To be concluded.) 


LEGAL INTELLIGENCE. 


a] 


Alleged Extensive Frauds. 


At the Guildhall (London) on Wednesday, George Webber and Richard 
T. Rosenberg were charged, on remand, with being concerned with others 
(Wm. Leslie and a young woman named Frances Cheeseman) not in 
custody in a conspiracy to defraud various firms of electrical engineers in 
the City of London and the provinces of sums of money amounting to 
about £20,000. 

Mr. BODKIN, who prosecuted, explained the case at some length. An 
office was rented in the City at Terminus Chambers, Holborn (at a rent of 
£1. 78. per month), where Rosenberg and Cheeseman purported to carry 
on business as a company. Cheeseman was a sister of Leslie’s wife. 
Rosenberg appeared to have been passing as a Mr. Knight in connection with 
a company called the Electrical Accessories Co., which, so far as could be 
made out, came into being about November last. According to an affidavit 
sworn and signed by Rosenberg in the name of Knight, he was manager 
of the Electrical Accessories Co. There were apparently no goods in the 
Holborn office, and no storerooms. Webber, who was an ironmonger at 
Putney, had been in the habit of doing odd jobs at the Fulham theatre 
up to December, and in that way came into contact with Leslie, who was 
the electrician permanently employed there. Rosenberg also had worked 
at the theatre under Leslie, and was therefore acquainted with him. 
Leslie having been required to furnish an estimate for putting the electric 
lighting installation at the theatre in order, put himself in communication 
with Webber. Leslie would give orders to firms, and the order would be 
countersigned by Webber, as the electrical contractor. Leslie told him 
he was acting on behalf of Webber, and that the goods were required at 
short notice. In connection with these and other orders Leslie would 
then draw special attention to certain sparking pluga required, mention- 
ing that they could only be obtained of the Electrical Accessories Co. 
The firms to which he went with the orders were not directly connected 
with the motor-car trade, and in a number of cases were not cognisant 
of what those sparking plugs were. Orders were accepted, and the goods 
were supposed to have been delivered. The firm would (through Leslie: 
authorise the Electrical Accessories Co. to supply Webber, and shortly 
alter, from Webber, they would receive a letter of thanks, acknowledging 
the receipt of the goods. This form of fraud (said Counsel) was a novel 
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and ingenious one, which had been exceedingly profitable to those 
engaged in it. : 

Prisoners were remanded. Webber was admitted to bail in two sureties 
of £1,000, and Rosenberg in two of £100. 


Workmen’s Compensation. 


At Bloomsbury (London) County Court last week a workman named 
Booker sought to recover from Messrs. Price & Reeves, contractors for 
the Charing Cross, Euston & Hampstead Railway, compensation for 
injuries received in the course of his employment. 

Booker had been working for eight months as an excavator in the tube 
workings, where the work had to be carried on under an air pressure of 
151b. In some instances the pressure was increased to 25 lb. On April 14 
Booker became so ill that he was obliged to cease work, and it was alleged 
that he was suffering from what was termed ‘ caisson disease," but which 
the men call ** bends.” It was contended that the disease was an accident. 

For the defence it was submitted that there had been no accident which 
could come within the meaning of the act. Even granting that Booker 
had suffered as had been said, he had suffered from a disease of gradual 
development, and not from the result of any sudden happening. 

Judge BACON held that Booker had not suffered from an accident 
which would entitle him to compensation, and therefore non-suited him. 


In the City of London Court last week Ernest G. Fisher, electrician, 
sought to recover £300 damages from the Underground Electric Railways 
Co. of London for injuries while working for them at Holloway on the 
tube railway now in course of construction between Finsbury Park and 
Brompton. After finishing his day’s work plaintiff was on his way back 
to the station, and was pushing his tools along on a trolley over the 
metals. He slipped and fell, putting his knee out of joint. He bad done 
no work since the accident, and could not yet return. Defendants 
pleaded that plaintiff had no business to use the bogey in question, and 
that the case did not come under the Employers’ Liability Act. 

His Honour (Judge Lumley Smith, K.C.) upheld this view, but made 
an award under the Workmen's Compensation Act for EI a week from a 
fortnight after the accident until further order. He ordered plaintiff to 
pay by instalments of 28. a week the costs of the unsuccessful action 
under the Employers’ Liability Act. 


- 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— 


APPOINTMENTS VACANT AND FILLED. 


A switchboard attendant is wanted at Carlisle electricity works 
Applications to the city electrical engincer (Mr. C. D. Burnet) by 
15th inst. See also advertisement. 


An electrician is wanted for a gold mine abroad. Salary £20 to 
£23 per month and all found. See advertisement 


A teacher of mechanical engineering is required at the Crawford 
Municipal Technical Institute, Cork (salary £200 per annum); also 
an assistant for evening classes (salary £100 per annum). Further 
particulars fron: the principal (Mr. E. A. O'Keefe, B. L., M.I.E.E.), 
with whom applications must be lodged by Aug 81. See advertise- 
ments. 


The governing body of the Northampton Institute, St. John- 
street-road, Clerkenwell, London, E.C., invite applications for the 
appointment of chief instructor in mathematics, day and evening, 
part time only. Salary £150 per session. Particulars and forms of 
application (which should be returned by Aug. 80) from the prin- 
cipal, Dr. R. Mullineux Walmsley. See also an advertisement. 

Belfast Library and Technical Instruction committee invite appli- 
cations for the position of assistant lecturer in electrical engineering 
at the Municipal Technical Institute. Particulars from the director 
of technical instruction (Mr. Fras. C. Forth), to whom applications 
by noon Aug. 29. See also an advertisement. 

A lecturer in telegraphy and telephony (one evening per week) and 
an instructor in electric wiring are required for next session at West 
Ham Municipal Technical Institute. Particulars from Principal, 
Romford-road, West Ham, London, E. See an advertisement. 

An assistant lecturer and demonstrator in engineering is required 
at the Merchant Venturers’ Technical College, Bristol. Commenc- 
ing salary £170. Particulars from registrar. Applications by 
Sept. 18. 

A lecturer in electrical engineering is required at Heriot Watt 
College, Edinburgh. Salary £150 per annum. Applications to the 
principal by Sept. 3. 

The governors of the Glasgow and West of Scotland Technical 
College require a professor of engineering in succession to Prof. 
Watkinson. Salary £500. Applications to secretary by 21st inst. 

Applications are invited for the positions of assistant lecturer in 
engineering (salary £200) and of assistant lecturer and demonstrator 
in engineering (salary £100) at the University of Liverpool. Appli- 
cations to registrar (Mr. P. Hebblethwaite) not later than Aug. 14. 
See advertisement. 


A London firm of motor engineers advertise that they have a 
vacancy for a premium pupil. 

Croydon Education committee require a principal for their poly- 
technics. Salary £350. Applications to clerk by Sept. 11. 


An assistant-master for engineering and mathematics is wanted 
for Warrington Secondary Day School and Technical Institute. 
Commencing salary £140. Particulars from J. Moore Murray, 
Education Office. Applications by 25th inst. 


Mr. W. J. Bache, of Gloucester, has been appointed borough elec- 
trical engineer at Cheltenham, at a salary of £400 per annum, in suc- 
cession to Mr. Hamilton Kilgour, who recently resigned, 


Mr. H. W. Edwards, of Llangollen, has been appointed shift 
engineer at Burslem. 


Mr. James Comertou, B.A., has been appointed principal of the 
Municipal Technical, Science and Art Schools, Limerick. 


EDUCATIONAL NOTICES. 

University College, London.—The courses of instruction in 
electrical, mechanical, civil, and municipal engineering begin on 
Oct. 3. The College contains spacious electrical and mechanical 
engineering laboratories, workshops, drawing office, museum, and 
lecture theatres. Particulars of fees, &c., are set out in an adver- 
tisement. 


Victoria University of Manchester.— Complete theoretical and 
practical training is given in this University to students preparing 
for responsible positions in electrical works, and a certificate is 
granted on the successful completion of the course, which extends 
over three years. Suitably- prepared students are admitted for 
shorter courses. The John Hopkinson Electrotechnical Laboratory 
is fitted up with powerful modern machinery, and the course 
includes the standardising and testing of instruments. The session 
commences on Oct. 4. Prospectuses may be obtained from the 
registrar. See also an advertisement. 

City of London College.—A prospectus is now ready relating to 
the course of study at the City of London College, Moorfields, 
London, E.C., where a complete course of commercial instruction is 
given to both sexes. The Michaelmas term opens on Sept. 18. 
Copies of the prospectus can be obtained from Mr. David Savage, 
the secretary. 


Aberdeen.—The revenue of the tramways department for the 
past year was £70,430, an increase of £6,359. Working expenses 
were £42,398, increase £5,838. The estimated revenue for the 
current year is £70,124. 


Berkhampstead.—The Council will oppose the application of the 
Empire Electric Light & Power Co. for a provisional electric lighting 
order. 


Blackburn. — Electric current willin future be supplied to theatres 
at 4d. per unit less 25 per cent. if a minimum of 500 units per week 
is consumed. 


Burslem.—The Council have applied for sanction to a loan of 
£5,500 for extending the electric lighting mains to Tunstall. 


Cardiff.— The Council have instructed the borough treasurer to 
pay monthly into the insurance fund 1] per cent. out of each day's 
gross traffic receipts of the tramways. 

Councillor RAMs DpALE expressed the opinion that the amount should not 
be less than 2 per cent., but Councillor Coukris said that during the past 
three years their expenditure on that account had been £2,382. 4s. 2d., 
or, roughly, an average of £800 & year, and the Tramways committee 
felt that 1} per cent. would be ample. In the first years of a tramway 
undertaking the expenses on account of accidents were heavy, but as time 
went on experience showed the number of accidents decreased. 

Oarnoustie.—The Board of Trade having made inquiries as to 
the steps taken to carry out the provisions of the Carnoustie elec- 
tric lighting order, 1902, the Council have replied that an arrange- 
ment had pom made with the Electric Supply Corp. for erecting 
and equipping electricity works, and that they were urging the com- 
pany to proceed with the work. 


Cheltenham.—At the meeting of the Council on Friday Ald. 
Waghorne moved a resolution expressing regret at the resignation 
of the borough electrical engineer (Mr. H. Kilgour) and placing on 
record the Council's sense of the honourable and able service he 
had given to the town during the past 10 years. 

Ald. WaanonNE said that as one who had not always seen eye to VN 
with Mr. Kilgour, he had pleasure in bearing testimony to the honourable, 
straightforward and loyal manner in which the electrical engineer had 
carried out his duties. Ald. Col. Rogers seconded the motion, which was 
carried with only one dissentient. | 

Oolchester.— The charge for electric current supplied to the tram- 
ways department for the eight months ended March last has been 
fixed at 134. per unit. The charge to be made for current supplied 
during the present year is to be settled by a joint committee of the 
Electric Lighting and Tramways committee. In the meantime the 
tramways department is to continue paying 1$d. per unit. 
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Companies Struck off Register.— On 8th nst. the following 

were removed from the Register of Joint Stock Companies :— 

Benfleet Electric Light & Engineering Co. 

British Thermophor Synd. 

Cable Members Club Co. 

Canadian, British Columbian & Dawson City Telegraph Co. 

Electrical Thawing Synd. 

Electric Fur Machining Co. 

Metal Electro-Amalgamating Synd, 

O'Brien- Lennard Electrical Installaticn Co. 

Weymouth Electric Light & Power Co. 


Dalkeith.— The Electric Supply Corpn. have made an arrange- 
ment with the Council to erect Nernst all-night lamps on the arc- 
lamp columns in certain thoroughfares. These lamps will bo lighted 
when the arc lamps are put out for the night. The charge will be 
£2 each lamp per annum. A scheme of electric lighting for the 
closes and less important streets is under consideration by the Light- 
ing committee. 


Darlaston.—The Council have received sanction to a loan of 
£13,000 for electricity supply. 


Derby.—At a meeting of the Council last week on the subject of 
the electric tramways the Tramways committee expressed great 
satisfaction at the way the contractors (Messrs. Wm. Griffiths & Co.) 
were progressing with their contract. 


Devonport.—The salary of the borough electrical engineer (Mr. 
J. W. Spark) has been increased to £300 per annum, and an ad- 
vance has also been made in the salary of the chief assistant (Mr. 
W. F. Stamp). 


Doncaster.—An inquiry was held on Wednesday into the appli- 
cation of the Council for permission to borrow £7,172 for electric 
lighting extensions. There was no opposition. 


Dundee.—For the past year the receipts of the municipal tram- 
ways amounted to £44,694 and the working expenses to £27,721. 
After paying interest, sinking fund (£4,980), and setting aside £3,000 
for renewals, £1,370 for depreciation and £100 for accident insurance, 
the net surplus was £58. 

A plebiscite is to be taken on the subject of running Sunday cars. 

The Tramways sub-committee have now offered to supply Messrs. 
Gourlay Bros. & Co. for power and lighting at Camperdown ship- 
yard at 114. per unit, provided the firm enter into a five years’ 
agreement. 


Electricity in Mining.— In connection with the new coalfield at 
Himley, near Dudley, which is being opened up by the Earl of 
Dudley, the whole of the plant will be up-to-date and the electrical 
equipment will be on an elaborate scale. All the subsidiary engines, 
motors, fans and pumps will be electrically driven and electricity 
will be used, not only for lighting the surface bit to some extent 
the interior of the mines, and will also be employed for haulage. 
A small temporary electrical plant consisting of a 130 н.р. high-speed 
engine direct-coupled to a three-phase alternator, is at present 
году for use, and prior to the completion of the permanent station, 
will be employed for driving motors, fans and pumps. 


Exhibitions.—At the International Exhibition which is to be 
held in Genoa from October to Deceinber there are to be special com- 

titions in connection with certain of the electrical exhibits. The 

ritish Chamber of Commerce for Italy, with offices at Genoa, is 
anxious to afford intending British exhibitors any assistance in its 
power. 

The Electro technical Exhibition which is to be held at Kieff, 
Russia, under the auspices of the Imperial Russian Technical Society 
and Kieff Town Council, will open on March 25 (April 7) next, and 
will remain open for three months. During the exhibition a con- 
gress of Russian electro-technical engineers will be held. Mr. H. P. 
Smith is British consul at Kieff. 


Germany.—In a lengthy and instructive report upon the trade of 
Germany for 1904 Mr. Consul-General F. Oppenheimer makes the 
following remarks concerning the electrical industry in Germany :— 

1904 has been called the year of resuscitation for the electrical industry 
in Germany. During the three preceding years the electrical industry 
had suffered very considerably because it had unduly extended iis opera- 
tions, as the result of which there was considerable over- production and 
& very noticeable drop in prices. The electrical industry had, however, 
not been idle during the slump, but had endeavoured to achieve practical 
successes through the perfection of its technical achievements and through 
intensified endeavours to apply profitable methods of production. As the 
result of this the turn of the tide last year found the industry well pre- 
pared, and its production reached the largest figures ever known. . . . . 
The perfecting of steam turbines during recent years assisted the extended 
use of electricity, as did also the more general manufacture of tools 
and tool machinery driven by electric power. In many instances public 
and municipal authorities and the larger electrical companies have en- 
deavoured to bring the advantages of electrical motors within the reach 
of the smallest industries by direct or indirect subsidies. Agriculture, 
too, is considerably extending its use of productions of the electrical in- 
dustry in view of the prevailing scarcity of agricultural labour. Lastly, 
modern traffic in its various branches is availing itself of the advantages 
of electricity for technical improvements and by conversion of various 


other methods of locomotion to electricity. In this respect the prospect of 
electrical атата running over long distances promises well for the fature. 

The electrical industry enjoys this advantage over other industries, 
that in spite of the existence of a few gigantic electrical concerns there 
will always be room for smaller factories manufacturing specialities, to 
which some of them owe a world-wide reputation. The special factories, 
of which there are approximately 225, occupy about 43,000 hands, repre- 
senting 60 per cent. of all hands employed in the German electro-tech- 
nical industries, The total number employed [in Germany] to-day amounts 
to approximately 72,500, against 26,321 in 1895 and 54,417 in 1898. The 
working capital engaged in the electro-technical industry (in Germany] at 
the end of 1904 was estimated to amount to 600,000,000 m., of which 
500,000,000 m. were represented by 35 limited liability companies, and 
the remaining 100,000,000 m. by all other firms. 

The financial result, in spite of the outward expansion, was not as 
satisfactory as might be expected. The reductions in the prices for 
finished articles, which were due to the years of the slump, have not yet 
been made good. Though an improving demand fosters higher prices, 
it was counterbalanced by a considerable increase in the number of pro- 
ducers. At the same time production has increased owing to improve- 
ments of manufacture, but this possibility of inoreased production has 
not resulted in any financia] gain, because at the same time the most 
important raw materials of the electrical industry have risen considerably 
in price. Increased production and the increased price of raw materials 
have in other industries suggested syndication as & remedy. Any such 
syndication at present, however, still appears impossible in the electrical 
industry on account of the great variety of finished articles, though pos- 
sibly the amalgamations which have taken place are preparing the way. 

The import of electrical machines amounted in the year 1900 to 
43,500 met. centners, in 1903 to 10,094 met. centners, and has гієеп 
during the last year to 14,777 met. centners. The imports of accumu- 
latora, of wires insulated with indiarubber, of low-current apparatus, of 
cables and electrode carbons have always been inconsiderable, but the 
import of glow lamps has risen from 935 met. centners in 1901 to 1,336 
met. centners in 1904, an increase which is due to French competition. 
The same cause has also increased the import of carbons, which in 1901 
amounted to 452 met. centners and to 2,349 met. centners in 1904. The 
export of electrical machines amounted in 1900 to 129,178, in 1903 to 
135,755 and in 1904 to 134,914 met. centners. The export of accumulators 
has risen from 16,079 met. centners in 1901 to 29,801 in 1904 ; of carbons 
from 12,429 met. centners in 1901 to 31,248; of electrode-carbons from 2,396 
to 27,565 met. centners ; of low-current apparatus from 4,283 to 6,367 met. 
centners. The export of cables amounted in 1904 to 209,634 met. cent- 
ners, and shows no actual improvement over the figures for 1900 (154,410 
met. centners), as the former figure includes the export of submarine tele- 
graph cables for the first time, and this in 1904 amounted to 58,950 met. 
centners. The world’s market was particularly bad for wires insulated 
with indiarubber, of which only 1,479 met. centners were consumed, 
against 7,000 met. centners іп 1901. There is no doubt that, generally 
speaking, the difficulties in the sale abroad of the products of the German 
electro-technical industries are constantly increasing. Under these cir- 
cumstances, numerous factories are springing up abroad, the productions 
of which, even if they do not equal those of German manufacture, бой a 
Ay market at home because the difference in pric3 is greatly in their 
avour. 

Referring to the subject of public works in Germany, Mr. Oppen- 
heimer mentions the case of the conversion to electric traction of 
the Frankfort-on-Main horse tramways. Tenders were invited to 
carry out the conversion and were finally let to a Swiss firm, which 
secured the contract partly on account of its having a branch office 
in Frankfort. When, later on, the same firm tendered for similar 
work at Mannheim, its offer was accepted, with a condition that it 
should establish a branch office in that town also. 

There is a tendency (continues Mr. Oppenheimer) for the different 
States of the German Empire to regard those outside the respective 
States as foreigners, as in the case of Bavaria, where German con- 
tractors complain that non-Bavarians have little chance of securing 
a contract. : 

The disparity between tenders submitted for large public works is 
as noticeable in Germany as in this country, and it is suggested 
that public bodies should, rather than look always to the lowest 
tender as desirable, take as a basis for awarding a contract a fair 
average offer rather than a ridiculously low one, put in, it is con- 
sidered, for purposes of advertisement. There seems to be an 
inclination on the part of municipal authorities to accept this sug- 
gestion, and a bill which has been presented to the Reichsrath 
concerning public tenders in Prussia contains a clause which bears 
this interpretation. 

We have not space to quote more fully from this interesting report, 
which should be carefully studied by contractors and manufacturers 
in this country. 


Glasgow.—4As the result of a conference between sub-committees 
of the Watching and Lighting and Electricity committees it has 
been decided to recommend that, 

The city electrical engineer (Mr. W. W. Lackie) furnish reports on 
stair lighting; that, as an experiment, Mr. Lackie fit up three stairs with 
the improved system of electric lighting submitted by him; aad that 
thereafter the inspector of lighting report on the cost of lighting the lamps, 

Glasgow District Tramways.—Inhabitants of Duntocher have 
resolved to again ask Glasgow Corporation to extend their tramways 
to Duntocher, a distance of about 2 miles. Dumbarton County Council 
have been asked to grant facilities for the construction of the line. 
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Golborne (Lan cs).— The Lancashire Electric Power Co. have 
notified the Council that they will give supply of electric current 
during August. Terms for supply in bulk to the Council have been 
su bmitted, and will be considered at the next meeting. 


Horsham.—The L.G. Board has sanctioned borrowing by the 
Council of £4,724, £1,120 and £880 respectively for electric lighting. 
but decline to sanction the borrowing of £400 for free wiring. 


Islington (Gondon). — The Lighting committee reported to the 
Council on Friday last that they had had under consideration the 
failure of the contractors for the erection of the arc lamps in the 
Highbury distriet to carry out their contract to the committee's 
satisfaction, and the committee ask that the contractors should be 
forthwith required to remove the lamps. They submitted a notice 
to that effect, and recommended that the seal of the Council be 
affixed to it. This was agreed to. 

The Council also adopted a recommendation of the committee to er- 
tend the electric lighting mains to the new post office in Upper-street at 
&n estimated cost of £1,800. 

The committee recommended the Council to ask London Couuty 
Council to include in their next General Powers Bill the necessary clauses 
to give effect to the proposal for permission to wire consumers' premises 
for electric lighting and that the other metropolitan councils be asked to 
take 8 similar course. 

The committee had also considered the question of approaching the 
County Council with a view to the introduction by tbe latter of a bill to 
supply electricity in bulk, and they recommended that the County Council 
be asked to introduce such a bill, and that other borough councils be 
asked to support the recommendation. : 

The Council approved these recommendations without discussion. 


Italy.—The chief towns in the Genoa district of Italy are well 
provided with electric tramways. Turin has 58 miles of rails in the 
town. Spezia has its electric tramway lines extended to Chiappa, 
and further extensions are under consideration. The Genoa lines 
extend over 78 miles, upon which 297 motor tramcars and trailers 
ran in 1904. 36,218,541 persons were carried over the Genoa lines. 
The mileage run was 435,678, total receipts £218,789, expenses 
£157,857. Thetotal number of employés on the Genoa lines is 1,114. 


Largs (N.B.).—The Ccuncil have approved a scheme for the con- 
Btruc tion of an electric tramway between Larga and Wemyss Bay. 


Leicester.— Тһе Tramways committee are considering a scheme 
for the collection and delivery of parcels in connection with the 
munici pal tramway service. 

Limerick.—The Corporation last week rejected a scheme sub- 
mitted by a syndicate for tho construction of tramways. 


Llanelly.— The Chairman of the Council has received a commu- 
nication from Messrs. Bramwell & Harris, consulting engineers for 
the South Wales Electrical Power Distribution Co., intimating that 
the company propose to carry out their projected scheme of elec- 
tricity supply and electric tramways in Llanelly at an early date. 


Newcastle-on-Tyne.— Arrangements have been made between 
the Postmaster-General and the National Telephone Co. whereby 
subscribers to either telephone system may communicate directly 
with each other, the charge of 1d. per message being made in each 
case. There is no additional charge in the case of subscribers who 
pay full message rates and not an inclusive fee. 


Oldham.—tThe traffic receipts of the Corporation tramways for 
the year ended March were £65,461. 8з. 10d. (compared with 
£59,197. 1s. 10d.in previous year), total receipts being £66,840. 14s. 5d. 
(against £60,402. 13s. 1d.). 

Expenses were £29,146. 19s. 9d. (against £29,667. 0s. 10d.) including 
cost of current £15,686. 15s. 6d. (against £13,608. 3s. 8d.), leaving gross 
profit of £22,000. 19s. 2d. (against £17,127. 83. 7d). Interest and sinking 
fund, &c., absorbed £27,799. 0s. 5d., resulting in & deflcit of £1,176. 1s. 9d. 
1,505,929 car-miles were run and 13,466,481 passengers carried. 2,509,884 
units were consumed or 1:66 per car-mile. "Total revenue per car mile 
was 10:65d. | 

The general manager (Mr. Lewis Statrery) states, in his report, that 
eight car tops have been constructed in the department's own workshops 
during the year, making 11 roof-covered cars out of a total of 80. Roof. 
covered cars earn 10 per cent. in excess of other cars. 22 cars have been 
equipped out of revenue with steel-tyred wheels. 

Perth.—For the year ended May 15 the revenue of the electricity 
supply department was £5,484. 118. 6d. and the expenditure 
£3,858. 16s. 2d., leaving a gross profit of £2,180. 15s. 4d. 

629,209 units of electric current were generated, 159,120 units supplied 
to the public lamps, 358,100 units sold to private consumers. The maxi- 
mum supply demanded was 421 kw. 

Plymouth.—The Board of Trade inspection of the Pennycome- 
quick tramway route took place on Friday last. 


Poplar (London).— The Council recently obtained sanction from 
London County Council to borrow £10,818 (out of £12,140 applied 
for) for electric lighting. 

In forwarding sanction the controller (Mr. H. E. Hawarp) said that 
£980 for three spare armatures and £342 for buildings and office furni- 
ture were omitted, the former because the Finance committee of the 
County Council were advised that the provision of that duplicate machinery 


was more of the nature of a renewal than spares, and, in accordance with | 


the condition imposed by the Treasury upon all borrowers on the 42-year 
term, the cost of all renewals must be provided otherwise than by loan. 
The committee considered that such items should be proviled out of 


revenue in the same way as stores. £342 was eliminated because the 


items which went to make up the sum were for very trifling amounts, 
and should also be defrayed out of revenue. 


Presentation.—The staff of Blackburn electricity works have pre- 
sented to Mr. T. H. Kearsley a timepiece on the occasion of his 
marriage. | 

Richmond.—The Richmond (Surrey) Electric Light & Power Co. 
has reduced from Oct. 1 the charge for electric current for lighting 
from 6d. to 534. per unit. The price of current for power and heat- 
ing is 24d. per unit, with a scale of discounts. The Council appear. 
dissatisfied with the new scale, and are urging the company to make 
farther reduction. 


Ripon.— Owing to the poor response of the ratepayers to the cir- 
cular recently sent out, the City Council have decided not to pro- 
ceed with the projected municipal electric lighting scheme. 


Russia.—The employment of electricity is rapidly increasing in 
Russia, but the lion's share of the work of construction and equip- 
ment goes to Germany. This applies to both electric lighting and 
power installations and to the construction of electric tramway and 
railway systems. A number of schemes are under consideration 
for the conversion of some of the existing steam railways to electric. 
working, and these schemes are being carried out for the most part 
by German enterprise. The conversion of the Moscow tramway 
service to electric traction on the overhead system is progressin 
steadily, although not so rapidly as was anticipated. The proved 
paving of the streets of Moscow which is gradually being introduced 
encourages the use of motor vehicles, which are being imported from 
abroad, chiefly from France. 


Ryton.—The Council have unanimously assented to the proposed 
application of the County of Durham Electrical Power Distribution 
Co. for a provisional order. ДЕ 


Sheffield.—An important discussion of tramway finance and the 
adjustment of fares took place at the City Council meeting on Wed- 
nesday, when the Lord Mayor (Sir Joseph Jonas) moved to appoint 
a special committee to consider this subject, as well as the further 
development of the tramway undertaking. 

The Chairman of the Tramways Committee (Ald. Ск‹о) repudiated 
responsibility for the present position of the tramway undertaking and 
for the alteration of the fares. The results of the experiment had not 
been altogether satisfactory. Comparing the condition of affairs in March, 
1902, and March, 1905, he found that, according to the ratio of expendi- 
ture to income, the working expenses (including depreciation) for 1902 
were £121,071, or 63 1-10 of the income, and now £163,283, or 64°45 per 
cent. The gross profit in 1902 (including depreciation) was 36 9-10 per 
cent,; it had now gone down to 38 1-3 per cent. Interest in 1901 was 
£22,903, or 12 per cent. ; it had increased to £40,154, or 16 1.3 per cent. 
Contribution to sinking fund (half for repayment of loans) in 1902 was 
£12,746, or 6 3-5 per cent.; it was now £23,550, or 94 per cent. The 
surplus then was 17 per cent. of income; it had now decreased to 7 per cent. 

After discussion an amendment, “ that the question of tramway finance, 
and particularly the adjustment of fares, and its relation to the future 
development of the tramways undertaking, be referred to the Tramways 
committee, wlth instructions to report thereon," was carried. 


South Africa.—The “ British and South African Export Gazette” 

Past London Corporation will shortly place orders for electrical plant 
and spares. 

Electric winding hoists are about to be installed at Robinson Deep mine. 

Electric light and power plant is to be erected on Mr. Pratt-Barlow's 
cotton plantation, Luchenza. 

The Cape Orchard Co , Worcester, Cape Colony, propose to adopt elec- 
tric heating in their glasshouse work. 

Southwark (London).—The total receipts of the electricity 
department for the year ended March were 412.413. 78. 2d. 
Working expenses were £7,576. 83. 8d., leaving a gross profit of 
£4,836. 18s. 5d. (decrease £114. 18s. 8d.) Interest on loans and. 
overdraft came to £2,473. 2s. 8d., sinking fund £2,179 and instal- 
ment of capital expended in excess of borrowing powers £79. 12s. 4d. 
The net profit (including £295. 2s. 8d. retained) is £382. 6s. 1d., and 
this, with balance from previous year (£224. 63. Id.), has been 
placed to reserve. 

Suez Сапа]. — The use of the electric light by steamers passing 
through the Suez Canal has now become practically universal, amount- 
ing to 96 per cent. of the whole of the vessels passing by this route. 

Sunderland.—The Tramways committee recommend the Cor- 
poration not to grant the application of the Sunderland District- 
Electric Tramways (Ltd.) for running powers over certain of the . 
municipal lines. 

Telephone in Canada.—The Board of Commissioners of the 
Temiskaming & Northern Ontario Railway are establishing a Govern- | 
ment-owned telephone system from North Bay to New Liskeard, a 
distance of 118 miles, and as the railway is extended northward the 
Government-owned telephone system will follow the line. 


688 


THE ELECTRICIAN, AUGUST 11, 1905. 


Uffculme (Devon).—A local firm (Fox Bros.) have put down 
electric lighting plant at their factory, and a committee of four rate- 
payers has been appointed to wait upon the firm to arrange for a 
public electric lighting scheme. 

West Bromwich.—The accounts of the tramways department 
for the past year show a balance of £1. 1s. 8d., but after paying 
interest, sinking fund, &c., the net deficit is £2,461. The purchase 
of the tramways cost £37,500, reconstruction and electrical equip- 
ment £95,361, 
2p profit on the electricity supply department for the year was 

1,327. 

West Ham.— The Stratford Broadway and Leytonstone tramway 
route was opened for traffic on Saturday, completing the original 
scheme of electric tramways projected by the Council. 


Woodford.—The Council have received notices of intention to 
apply for provisional orders from Mr. W. T. Pressland, Messrs. 
Ashley, Lumbie & Cooper and Mr. W. R. Wright. 

Yarmouth —The salary of the tramways manager (Mr. F. L. 
Turner) has been increased to £230, rising by annual increments of 
£10 to £250. 

The electric light cables are to be extended to High-street and 
Lowestoft-road, Gorleston, at an estimated cost of £530. 

The Stables committee have decided to purchase an oat and bean 
crusher to be operated by an electric motor at a cost of £40. 

Outing.—The annual outing of the staff and employés of F. A. 
Glover & Co., Vine-street, London, E.C., took place on Saturday at 
Margate. After a cricket match had given the party an adequate 
appetite, dinner was served at the Imperial Hotel. - 


TRADE NOTES AND NOTICES. 


€ O сЫЬ 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is ready, price 15s., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry. 


TENDERS INVITED. 


Pontypridd Urban District Council invite tenders for the con- 
struction of tramway permanent way. Specifications, &c., after 
14th inst. from the consulting engineer (Mr. Reginald P. Wilson), 
66, Victoria-street, Westminster, S.W. Tenders, addressed to the 
clerk (Mr, J. Colenso Jones), Council Offices, Pontypridd, by noon 
Sept. 2. See also an advertisement. 


Chelmsford Town Council invite tenders for lighting the public 
streets and public clock within the borough with electricity or other 
illuminating power for three or five years from March 25, 1906. 
Tenders to the town clerk (Mr. Thomas Dixon) by Sept. 8. 


Dublin Lighting committee invite tenders for alterations and addi- 
tions to coal storing and conveying plant at Pigeon House gene- 
rating station. Tenders to Chairman of Committee, 3, Cork-hill, 
Dublin, by noon Aug. 15. 


Acton Urban District Council invite tenders from manufacturers 
for the supply of arc lamp carbons and house fuse boxes for 12 months. 
Tenders to Chairman of Electricity committee by Aug. 21. 


Finchley Council require tenders by 5 p.m. 15th inst. for supply 
and erection of а 66-kw. motor-driven booster set and two 1,200 
ampere-hour storage batteries. 


, Tenders will be opened on Sept. 28 at the Municipal Offices, 
Z ulcca, Roumania, for a concession for the construction of an elec- 
tric lighting system for the town. 


TENDERS RECEIVED AND ACCEPTED. 
Wimbledon Town Council have received the following tenders for 
a 1,000-kw. steam-driven turbo-alternator, with condensing plant, 
high-tension switch gear and pipe work :— 


B.T.-H. Co. (Cartis-B.T.-H. turbo-alternator) (accepted) .. £7,255 0 
Mather & Platt (Zoelly-Mather & Platt) ................ 12,418 0 
Siemens Bros. & Co. (Rateau-Siemens) ............ e. 11,229 0 
Ditto. (Zoelly-Siemens) ................ 10,605 0 
Ditto. (Parsons-Siemensg)................ 9374 0 
Witting, Eborall & Co. (Zoelly-Witting, Eborall) ..£9,523 and 9,203 0 
Ditto. (R.W.-Witting, Eborall) ....8,963and 8,733 0 
C. A. Parsons & Co. (Рагвопз)........................ 8,509 0 
Richardsons, Westgarth & Co. (R. W.- Brown, Boveri).... 8,290 0 
British Westinghouse Co. (Westinghouse) ........ eee 8,069 0 
Brash Co. (Brush) .................... s. N 7,723 10 
Bruce Peebles & Co. (Rateau-Bruce Peebles) )) .. 8,490 0 
Ditto. (Parsons. Bruce Peebles) .......... 7,718 0 
Willans & Robinson (Willans- Siemens). 9,559 0 
Ditto. (Willans- Witting, Eborall) ........ 8.474 0 
Ditto. (Willans-Dick, Kerr) .............. 7,584 0 
Ditto. (Willans-Bruce Peebles) .......... 7,447 0 
General Electric Co. (Parsons-G.E.Co.) ................ 7,995 0 
Ditto. (Brush-.G.E.Co.) ...............-. . 7,445 0 


Worthing Corporation have received the following tenders. Those 
marked accepted are accepted subject to loan being obtained: 


Boiler. 
Davey, Pax man & Co. (acc.) £622 0 Edwin Danks & CO. . £650 0 
Ditto .. . . 579 10 John Thompson 650 0 
John Musgrave & Son .. 1,007 0 H. & T. Dans 635 0 
Ruston, Proctor & Co. 950 0 John Fraser & Son, £545, 

Tinkers Limited ........ 730 0 £575 and 625 0 
Fraser & Fraser ........ 658 0 Robert Taylor & Sons 590 0 
Steam, Drain, Fecd and other Pipes. 

R. W. Blackwell & Co. (acc.) £140 | H. & T. Danks ............ £150 
J. Defries & Sons .......... 220 | Edward le Bas & Со. ...... 1423 
John Spencer (Ltd.) ........ 160 | Babcock & Wilcox.......... 135 
Cables. 

Callender's Co. (accepted) £828 16 | W. T. Henley's Co....... £861 0 
Johnson & Phillips .... 1,250 0 Brit. Ins. & Helsby Cables 850 15 
St. Helens Cable Co..... 996 0| W. T. Glover & Co....... 819 0 
Stoneware Conduit Pipes. 

Albion Clay Co. (acc.).. £217 11 9 H. R. Mansfield £231 17 6 

Ditto . 200 6 3 | Oates & Co. .......... 227 10 0 
Edward Deane........ 336 0 0 F. J. Cummings & Co.. 181 14 0 
Ames Crosta Eng. Co... 240 16 0 


Salford Council have accepted the following tenders :— 

United Asbestos Co., packings, tape, &c. ; C. Macintosh & Co., rubber- 
insulated cables; Siemens Bros. & Co., black-tarred and white tape; 
Rowland Carr & Co., Trinidad bitumen and carbolite; Baxendale & Co, 
tubes and fittings and Brockie-Pell arc-lamp globes; Reason Mfg. Co., 
meters; Doulton & Co., earthenware pipes and conduits; Veritys 
Limited, double-pole main switches ; General Electric Co., motors; Lan- 
caster & Tonge, disconnecting boxes ; Simplified Underground Condactor 
Co., asphalte concrete; British Thomson-Houston Co., patent automatic 
regulator (£92). 

Dublin Cleansing committee recommend the Corporation to accept 
the following tenders for electric locomotives, refuse waggons, &c. :— 

Aston Bros., three Brush electric locomotives (with B.T.-H. equipment), 
£1,680. 

Mountain & Gibson (Ltd.), 54 refuse waggons in three classes — 25 tip- 
ping and 25 tank waggons and four trucks, £3,588. 

R. W. Blackwell & Co., laying tramway tracks and erection of overhead 
wires, £1,716. 12s. 6d. 

Aston Bros., steam and electric capstans for waggon depots, £433. 

Dartford Council have accepted the following tenders: Reason 
Mfg. Co., meters for one year; Mr. E. E. Beaven, general electrical 
stores for one year; W. T. Henley’s Co., house service cut-outs 
for one year; Mr. W. F. Blay, extensions to electricity works, 
£268. 15s. 6d.; Johnson & Phillips, cables and joint-box, £40. 17s. 

The Metropolitan Asylums Board have accepted the tender of 
James & Browne to supply a chassis suitable for an ambulance car- 
riage for £465, and that of the Electromobile Co. to supply an 
electrically-propelled ambulance on hire for three months at £10 
per month. 


Tenders for the overhead equipment for the Johannesburg tram- 
ways have been accepted as follows:—Section A: Poles and 
brackets, R. W. Blackwell & Co., £11,660. Sections B, C and D : 
Feeder pillars, insulators, glow-lamp posts, switches, telescopic 
ladders, &c., Dick, Kerr & Co., £18,899 ; and for a motor tower 
waggon, Б. Rawlinson, £540. 

Islington (London) Council have accepted the tender of Balcke & 
Co. for the erection of a natural-draught cooling tower 1n two sec- 
tions at £1,118, and that of John Spencer (Ltd.) for supply of 800 fr. 
20-in. diameter steel riveted pipe for circulating mains, with 12 bends 
of same diameter, for £466. 12s. 

Islington (London) Council last week adopted the recommenda- 
tion of the Lighting committee to accept the tender of Willans & 
Robinson for a 1,500-kw. steam turbo-alternator (Dick, Kerr alter- 
nator exciter, condensing plant, &c., at £8,258. 
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Beckenham Council have accepted the following tenders: Babcock 
& Wilcox, boilers, £1,171; General Electric Co., steam alternators 
(Belliss engine), £1,604; F. & G. Foster, extensions to station 
buildings, £1,798. 

The tender of Callender’s Co. has been accepted for supplying 
cables, laying underground mains at Wishaw (N. B.) at £5,437. 58. 3d, 
that of J. M'Ewan for excavating and reinstating at £677. 188. 4d., 
and that of Oliver & Co. for 45 arc lamps at £539. 10s. 6d. 


Hampstead (London) Council have accepted the tender of the 
Aron Electricity Meter (Ltd.) for maintaining Aron meters for 
three years, at 2s. each per year. 


Colchester Corporation have placed an order with R. W. Black- 
well & Co. for constructing ће permanent way of the Military-road 
and Old Heath tramway route at £3,936. 15s. 9d. 


Joseph Kaye & Sons (Ltd.), Leeds und London, have received an 
order from Н.М. Navy for 4,700 of their new patent serrated seam- 
less oil feeders. 


Mirfield Council have accepted the tender of E. Brooke for supply 
of a switchboard and a;voltage-recording and measuring instrument 
for the transforming station. 

Brighton Council have accepted the tender of the Chloride Elec- 
trical Storage Co. for a 260-cell storage battery for the Southwick 
power station at £3,600. 


Seunthorpe District Council have accepted the tender of the Hart 
Accumulator Co., Marshgate-lane, Stratford, for a storage battery of 
122 of their standard lighting-ty pe cells. 


Burslem Council have accepted the tender of J. H. Whittaker for 
wiring the Wedgwood Institute, the town hall, surveyor's offices, &c. 


Southport Council have accepted the tender of the Burnand 
Transformer Co. for the supply of 30-kw. transformers at £50 each. 


Darlington Council have accepted the tender of W. E. Dove & Co. 
for the supply of electric motors for hiring out. 


Darrow-in-lurness Corporation have accepted the tender of 
Babcock & Wilcox for а superheater at £145. 


BUSINESS NOTICES. 


Messrs. Dorman & Sinith, Ordsal Electrical Works, Salford, have 
appointed Messrs. Andrews, Davidson & Co., 126, Bothwell-street, 
Glasgow, to represent them in Scotland for the sale of their switches, 
fuses, switchboards, electrical accessories and fittings. Samples can 
be shown and inquiries dealt with by Messrs. Andrews, Davidson 
& Co. at their Glasgow address. 


The London address of Alfred Dickinson & Co., consulting en- 
gineers, is now 210, Gresham House, Old Broad-street, E.C., where 
Dr. John Mannheim is in daily attendance and Mr. A. Dickinson on 
Tuesdays and Wednesdays or by special appointment. 


We are informed that Messrs. Deloitte, Dever, Griffiths & Co., 
chartered accountants, have removed from 4, Lothbury, to 5, London 
Wall-buildings, Finsbury-cireus, London, E.C. The firm’s new 
telephone number is 918 London Wall. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


In the bankruptcy of John Weston Martin and John Prinimer Poor, 
jun., electricians, Portsmouth, the first meeting of creditors will take 
place on 14th inst. at the O.R.’s, Cambridge Junction, High-strcet, 
and the publie examination on the same date at the Court House, 
Portsmouth. 

The Electrical Investment Synd. (Ltd.) is to be wound up volun- 
tarily Mr. W. H. Robson, 20, Great Winchester street, London, 
I. C., is liquidator. 

The Light Cure & Electro-Therapeutic Institute (Ltd.), 47 and 
48, Dover-street, Piccadilly, London, W., is being wound up volun- 
tarily. Mr. W. F. Mohr, Broad-street-avenue, London, E.C., is 

liquidator, with J. Martindale, J. W. Sidley and D. S. Ward as 
advisory committee. 


Plant for Sale.— The Forth Shipbreaking Co. (Ltd.), Bridgeness, 
Bo'ness, N.B., have for sale two sets of triple-expansion engines, 
suitable for electric driving. See an advertisement. 


Fulham (London) Council invite offers for & 300-kw. horizontal 
compound-condensing slow-speed (Musgrave-G.E.C.) set with con- 
denser. Particulars, &c., from the borough consulting and elec- 
trical engineer (Mr. Arthur J. Fuller), Electricity Works, Town- 
mead-road. Offers to the town clerk (Mr. R. M. Prescott), Town 
Hall, Fulham, London, S. W., by noon of Aug. 16. 

An 8 kw. Parsons steam turbo-generator, two D.P. storage bat- 
teries, switchboard, &c., are advertised for sale in another column, 
Offers to Committee, Convalescent Home, Whitley Bay, near New- 
castle-on-Tyne. 

Messrs. White Bros. & Co., engineers, High-street, Stratford, 
London, E., have for sale two dynamos. For particulars see 
advertisement. 
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Plant Wanted.—Second-hand electric lighting plant, with accu- 
mulators complete, is required for a small country house. See 
advertisement. 


Business for Sale.— Messrs. Lancaster & Harrison, auctioneers, 
111a, Western-road, Brighton, have for sale an electrical engineer’s, 
gas and hot-water fitter’s business in a thriving sea-side town. 


Premises to Let.—S. Walker & Son, 22, Moorgate-street, 
London, E.C., have some business premises, suitable for engineers, 
contractors, &e., to let at Beckenham-road, near Penge stations. 
See advertisement. 


Agencies Wanted.—A firm of Indian importers advertise their 
willingness to take up agencies and direct business dealing. 


“Glover's Almanac.“ — The editor of this almanac advertises 
in another column that he will be pleased to receive (preferably 
humorous) anecdotes, verses, photographs or sketches connected 
with work of interest to electrical men. 


“ Bennis " Stoker Triale.—We have received from Messrs. Ed. 
Bennis & Co., of Little Hulton, Bolton, a pamphlet setting forth 
some interesting results of recent tests with the Bennis stoker. 
When using Whitwick slack and coke dust at Burton-on-Trent Cor- 
poration electricity works, the cost of fuel to evaporate 1,000 gallons 
of water as from and at 212? F. worked out at 20-44. hand fired; 
but the cost when fired with the Bennis stoker was only 15˙7d. 
There was a moderate amount of smoke in the first case, but none 
at all in the second. At the works of Messrs. Firth & Sons, Brig- 
house, the use of the stoker effected a saving of 57:5 per cent in the 
cost of fuel, and entirely eliminated the smoke trouble, which was 
previously very serious. In another case the Bennis stoker gave 
58 per cent. extra evaporation per hour, and 8:1 per cent. extra 
evaporation per pound of coal. All the boilers at the Ivry elec- 
tricity works of the Orleans Railway Co., are fitted with Bennis 
stokers. Apart from the economy effected by these appliances, one 
of their chief advantages is that they permit of the use of fuel which 
would otherwise be thrown away as useless. Moreover, tests have 
shown that they go far towards eliminating the smoke trouble. 

Catalogues, &c.—A new and very complete list of insulators for 
all classes of electrical work has been compiled by John C. Fuller 
& Son, Wick-lane, Bow, London, E., and is issued in compact form, 
very fully illustrated. Besides their general use in telegraphic and 
telephonic work, these insulators are in use on the principal railways 
of the country, and also have a large sale for use abroad. The 
catalogue is divided into three sections: Ttelegraph and telephone 
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Fic, 2.—ELRCrIC Їлєнтїха AND POWER 
tested to 60,000 volts. IxsuLaATOr, tested to 50,000 volts. 
(4th full size.) (4th full size.) 


insulators, electric light and power insulators, and tramway insula- 
tors. Our illustrations show Langdon & Fuller’s new (1908) high- 
tension insulator and an electric lighting and power insulator for 
carrying heavy overhead mains of high potential Fig. l is an 
insulator designed to carry open overhead wires and for the trans- 
mission of extra-high- potential currents, and is so constructed that 
rain will wash clean the edges of the lower section of the insulator. 


Messrs. Estler Bros. are distributing among the trade a small blot- 
ting pad as an advertising device for their castings of all descriptions. 

The Paterson Engineering Co. have rcady two leatlets, B and D, 
relating to water softeners and grease eliminators respectively. 
Illustrations show sectional views of this apparatus. 


The East Anglian Engineering Co., Stowmarket, have ready a 
new list of Bull" electric motors. 


Lightning arresters for alternating and continuous-current cir- 
cuits are listed and described in pamphlet No. 182, issued by tho 
British Thomson-Houston Co. One of the illustrations shows an 
alternating-current lightning arrester with multiplex connections 
for 12,500 volts. 


Imports.— The following are official values of importsof electrical 
machinery, material and apparatus into this country during July :— 

Electrical machinery, £39,927 (a decrease of £6,805 compared with 
July, 1904); telegraph cable and apparatus, £1,817 (decrease £2,129); 
other electrical goods, £66,305 (increase £15,904). The value of mport 
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of the three classes for. the seven months ended July 31 wore, respec- 
tively, £290,543 (decrease £25,633), £32,327 (increase £11,896) and 
£537,109 (increase £102,610). 


Exports of Electrical Apparatus and Material.—The follow- 

ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Aug. 2 to 4, with the ports 
of destination :— 
. Africa —Cape Town, £339 ; Durban, £429; East London, £61; Port 
Elizabeth, £111. Argentina—Buenos Ayres, £456 (including £420 tele- 
graph material); Rosario, £35. Australasia— Adelaide, £820 (telegraph 
cable); Brisbane, £50; Melbourne, £133 (including £117 telegraph ma- 
terial); Perth, £9; Sydney, £188; Wellington, £287. Canada—Mon- 
treal, £197. China — Shanghai, £117; Tientsin, £254. Denmark— 
Copenhagen, £17. Gibraltar, £25. Holland Amsterdam, £79 (tele. 
graph material); Rotterdam, £9. Hong Kong, £967 (including £812 
telegraph material.  India—Bombay, £180 (including £11 telegraph 
material); Calcutta, £766; Karachi, £79. Jtaly.—Genoa, £17; Venice, 
£45. Japan—Osaka, £80; Yokohama, £220. Майа, £54. Russia— 
St. Petersburg, £600. Spain—Bilbao, £2,000; Malaga, £45. Straits 
Settlements—Penang, £2,151; Singapore, £228 (including £25 telegraph 
кре, Total £11,348, against £28,004 for 11 days last year (July 30 
to Aug. 9). 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Notze.—The undermentioned Applications are not open to public inspec- 
tion until after acceptance of Complete Specification. The names within 
„ are those of communicators of inventions. When Complete 

pecification accompanies application, an asterisk is affixed. 


May 4, 1905. 
9,363 F. N. GasquoINE. Electro-magnetic release for photographic 
shutters. 
9,401 J. J. WALKER. Electric contact devices. 
9,405 F. T. Kirr. Electromagnetic switch operating mechanism.“ 
9,430 B.T..H. Co. and E. J. MunPHv. Switches. 
9,451 D.T..H. Co. (G.E. Co., U.S.) Vapour e'ectric apparatus. 
9,459 H. К. Romney. Fireproof casings and covers for conductors. * 
9,447 MxrALSs Corrs. (LTD) and S. CowpesgR-Corzs. Electrolytic refining 
of copper. 
9,448 SHERARD О. CowrEn-CoLEs. Electrolytic deposition of metals. 
9,455 P. J. DoxoHur. Combined curbstone and electric wire conduit.“ 
May 5, 1905. 
9,467 R. Braun. Method for equalising electrical power, when the power 
require d is of an intermittent or variable character." 
9,475 J. McALLIisTER. Door for switchboard. 
9,479 ELECTRIC & ORDNANCE Accrssorigs Co. and R. F. Hart. Bir- 
mingham. Electric lighting of vehicles. 
9,481 P. B. W. KxusHAw. Electrically illuminated signe. 
9,489 W. W. Hows. Dynamo electric genera'ors and motors, 
9,501 N.S. Tennant. Incandescent lamps. 
9,508 R. Baowx. Collectors for vehicles operated by contact stud system. 
9,522 J. F. BOTTOMLEY and A. PaczT. Electric resistance furnaces. 
9,542 W. A. LAWBANCE, Automatically operating the points of slot- 
conduit electric tramway s. 
9,545 R. J. CRowcey and A. W. MacLEOoD, Primary batteries. 
May 6, 1905. 
9,565 F. Sita. Making and breaking circuit». 
9,577 B. S«AcoMBE. Portable hand electric battery. 
9,584 A. Совревот and J. F. PANNELL. Terminals or connectors for 
electrical conductors, | 
9,602 S. Matragws. Electricity meters. 
9,607 G. C. Fricker. Controlling switches and like apparatus in diatri- 
buting systems. i 
9,610 H. богрѕснигрт. R2fractory crucible lining for aluminothermic 


proceses. 
April 26, 1905. 
10, CO7 J. Skwraskv. Telephonograph. 
May 8, 1905. 
9,649 P. R. J. WILLIs. (J. D. Gordon, U.S.) Electric railway signalling 


system. 
9,652 R. W. GALLAGHER. Automatically delivering bills of meters.“ 
9,655 H. LEITNER and R. N. Lucas. Dynamo construction. 
9,657 P. A. Gouin. Accumulators. (Date applied for May 9, 1904, date 
of application in France.)“ 
9,675 R. G. HARMAN. Ele:trie worm reducing gear and automatic brake. 
9,677 E. W. HILL. Connecter for electrical conductor. 
9,685 Н. Ермомрѕ and P. Dawson. Cables. 
9,7902 P. J. Kenny. (E. Molyneaux, India.) Field telephone and telegraph 


apparatus.“ 
May 9, 1905. 
9,708 S. CowPER.CoLEs. Electro- deposition of iron. 
9,746 C. HINDLE, Detachable light reflecting and diffusing device. 
9,765 W. R. Biasnv-CHAMBERLAIN. Apparatus for receiving, recording or 
reproducing aound vibrations. | 
9785 H. DIAMANT and A. CHIESA. Construction of arc lamp. 
9,794 J. ne, Automatically regulating potential in electric 
circuits, 
9,797 H. Сомоит. Electrically-exploding charges in explosion engines. 


May 10, 1905. 

9,815 C. T. B. SANGSTER. Electric ignition for internal combustion engines 

9,837 Bruce PEEBLES & Co. and J. L. La Cour. Apparatus for com- 

pounding synchronous alternating-current machines." 

9,838 Broce Peesies & Co. and J. L. LA Cour. Multiple unit controlling 

apparatus for electric trains and the like. 

9,839 Bruce PEEBLES & Co. and J. L. La Cour. Regulation of speed of 

compensated single-phase motora.* 

9,865 A. Bertin. Electric cables. (Date applied for, May 10, 1904, date 

of application in Sweden.)* 

9,884 F. W. HowoRTB (Devts:he Telephon werke R. Stock & Co. G. m. b. H., 

Germany.) Main distributors for telephone exchanges.“ 

9,887 B. T.-H. Co. and G. M. Brown. Electrical driving. 

9,890 L. Coorz. Magneto-electric igniter for explosion mo“ ors. 

May 11, 1904. 

aku Nx D. Regulating repul- ion motors and similar purposes. 

. R. RICHARDSON, Primary battery. 

.T.-H. Co. (G.E. Co., U.S.) Connectors for elec'rical conductors. 

. ARMISTEAD acd M. J. E. TILNEY. Regulation of circuits sub- 

ject to rapidly-fluctuating loada. 

. L. ApDiS;N. Telegraph key or “ tapper.” 

. NussEY. Thermostat. 

. H. Lake (Fabrik Elektrischer Zünder G. m. b. H., Germany). 

Electric group time-fuses.* 

Т.-Н. Co. (G.E. Co., U.S.) Electric controlling apparatus. 

May 12, 1905. 

LECTBIC IauiTION C ^. (LTD.) and Е. H. Hany. Switchcs.* 

. Swanson. Safety guard for the live rail. 

. К. CLARKE.  Magneto-ignition devices. 

10,016 B.T.-H. Co. (G.E. Co., U.S.) Electricity meters. 

10,017 B.T.-H. Co. (G.E. Co., U.S.) Control of electric motors. 

10.047 W. S. SuiTH and W. P. GRANVILLE. Cables.* 

May 13, 1905. 

10,067 G. J. MacaUna. Treating of patients by etatic galvanic or like 
electrical currents." 

10,085 Siemens Bros. & Co. (Lro.) (Messrs. Siemens-Schuckertwerke. 
G. m. b. H., Germany). Ventilating of dynamos and motorr.“ 

10,097 J. C. ScHArgr. Receivers for electric waves. (Date applied for, 
May 18, 1904, date of application in Germany.)* 

10,100 P. Pratrg. Overhead current collectors for electric railways and 
tramways. (Date applied for, May 14, 1904, date of application in 
Germany.)* 

10,111 S. BgRGER. Electric conduc'ors. (Date арр! ед for, May 14, 1904, 
date of application in Germany.)* 

10,112 GENERAL Cosrracts Co. and J. G. SALAMON. Insulating base for 
switches, &c. 

10,118 H. LziTNER and R. N. Lucas, Electric train lig! ting. 

10,119 W. K. Dickson. Insulating materials. 

10,120 J. Ѕснівгж. Electro-plating of metals.“ 


SPECIFICATIONS PUBLISHED. 


These may be obtained at the Sales Department of the Patent Offi :е, 
Quality-court, Chancery-lane, London, W.C., at a uniform price of 81. 
PUBLISHED JUNE 1, 1905. 

2,711 Le Pace. Internal-combustion engines. 

8,227 Zant. Alternating-currznt motors. 

10,457 B.T.-H. Co. (G.E. Co., U.S.) Alternating-current motors. 

10,656 FzLLENBERG. Enclosed fuses for electrical installations.“ 

10,711 Епорв. Motor vehicle for agricultural purposes, applicable also 
for extinguishing fires, watering gardens, generating electric light, 

| and other purposes. 

10,719 Mers. Hot-air, steam and combustion-product engines. 

10,722 AnpRews. Reverse-current circuit breakers. 

10,794 BLACKMORR & Byrnes, Electrolytic apparatus. 

11,288 Ricks. Electric accumulator electrodes or plates. 

11,365 HowonTH (Aktiebolaget Multipelturbin). Regulating devices for 
multiple elastic-fluid turbines. 

11,367 FuLLAGAR. Steam turbines. 

11,917 WARBURTON. Obtaining producer-gasand electrical energy from peat. 

12,174 CowPER-Cotzs & SHERARD CowPER-CoLEs & Co. Process for the 
ornamentation of metals and the production of metal marqueterie. 

12,333 B.T..H. Co. (A.E.G.) High-tension switches. 

12,607 Tirrmw. Combined electric lamp-holder and candle-nozzle. | 

12,696 апа 14,245 Warwick MacHINERY Co. (G.E. Co., U.S.). Elastic- 
fluid turbines, 

12,697 CAROLAN (G.E. Co., U.S.) Steam generators and means for con- 
trolling the supply of water and liquid fuel thereto. 

12,775 NicHOLSON. Internal-combustion engines. 

13,264 Torpa. Continuous-current motors and generators. 

15,645 OPPENHEIMER (A.G. Mix & Genst). Signals in teleph nie excha- ge. 

13,788 SMITH & NEWELL. Railway signalling. 

13,866 Mutter. Elastic-fluid turbines. (Date applied for, June 18, 1995). 

13,937 SurTH. Construction of tumbler switch. 

14,551 RroDELL. Machines for cutting slots in turbine wheels and the 
like. (Date applied for, June 27, 1903). 

14,781 Crosstey & ATKINSON. Elastic-fluid pressure turbines. 

15,118 B.T.-H. Со. (G.E. Co., U.S.) Dynamo-electric machines. 

15,267 Irvine. Electric light fittinge. 

15,300 B.T..H. Co. (G.E. Co, U. S.) Transformers. 

15,465 B.T..H. Co. (G.E. Co, U.S.) Hoisting and similar apparatus. 

15,466 B.T.-H. Co. (G.E. Co., U.S.) Air-brake systems and valves therefor. 

15,470 BAYLOR. Steps for tranicars and like vehicles. 

15,497 Stewart. Heating feed water for boilers of locomotives and port- 
able or like engines. 
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15,634 Fercuson. Systems of electrical distribution and apparatus there- 
for. (Date applied for, July 13, 1903.) 

25,641 Sronz. Space telegrapby. (Date applied for, Nov. 25, 1903.) 

26,505 SPYKER. Coolers for internal-combustion engines. 

28,922 EsEMANN. Protecting device for tramcars. 

28,968 MASCHINBNFABRIK OERLIKON. Serics-commutator motors for single- 
phase alternating curient. (Date applied for, Feb. 29, 1904.) 


1905 SPECIFICATIONS. 
161 Vocgrsanc & Born. Steam generator for use in connection with 
water-gas producers. | 
795 BounRpiL Microphones. (Date applied for, Jan. 28, 1094.) 
936 BowsN. Internal-combuation engines. 
5,280 CaARBONE. Devices for exerting an electromagnetic influence upon 
the arcs of arc lampe. 
5,442 WIILBIEB. Gloves for electric insulation purposes. 
5,511 LaND X SEFEABELWERKE AKT.-GEs. Devices for prev nting the 
overcharging of electric cables. (Date applied for, March 31, 1904.) 
6,286 Sremens Lr s. & Co. & PERRY. Attiching insulators to tubular 
or like arms or brackets. 
6,866 BinNBAUM & Ваш. Emergency signalling devices. 
7,479 MicHEL. Tramway сагв. 


PUBLISHED JUNE 8, 1905. 
1904 SPRCIFICATIONS. 

11,084 CAROLAN (G.E. Co.) Apparatus fur supplying water and liquid 
fuel to steam generatore. 

11,085 CAROLAN (G.E. Co.) Steam generatora. 

11,233 Union ErsxtricitAts-Gres. Electricity meters for tbree - phase 
alternating circuits. (Date applied for, May 15, 1903.) 

11,264 THaYkR. Electrically-propelled vehicles. 

11,564 Merz and Price. Alternatiog-current distributing systems. 

11,448 B. T.-H. Co. (G.E. Co., U.S.) Switches. 

11,532 B.T..H. Со. (А.Е G.) Prepayment meters. 

11,720 Green & НААМ. Switches. 

12,245 B. T.-H. Co. & Совітт. Switches, circuit-breakers and the like. 

13,012 SHERARD CowPER-CoLEs & Co. & CowPER-CoLES. — Electrotypes. 

15,495 CHorLTON. Regulating supply of gaseous mixture to internal-com- 
bustion engines. 

13,527 Ноанез. Electrical measuring aud indicating devices. 

15,729 ZLBRRLAST. Railway and tramway points operated by or from 
the vehicle. 

14,244 Warwick MacHINERY Co. (G.E. Co., U.S.)  Elsstic-fluid turbines, 

14,586 MzrLHvisH. Internal-combustion engines. 

14,552 WasLszy. Internal-combuation turbines. 

14,741 B.T..H. Co. (G.E. Co., U.S.) Protecting electric apparatus against 
reversal of energy flow. 

15,552 Lea & PzRRINs. Sliding apparatus for electroliers and tbe like. 

15,517 LommarzscH & SiEGERT.  Dgnamo-electric machines for hand 
working. 

15,6535 В.Т.-Н. Со. (G.E. Co., U.S.) Hoisting apparatus. 

15,704 Morpey & Fricker. Electricity meters. 

15,770 Mansu & Мори. Covers, or cates for switches, fuses, and the 
like. 

15,928 Davin. Self-oiling wheel for culliery trams and other vehicles. 

16,242 Вкск, Gas electric lamps and arc lamps. (Date applied for, 
June 24, 1903.) 

16,595 Javaux. Automatic cutout switch. 

16,418 Raxy. Electrically-driven winding engines. 

16,603 Jonas & Janpts Аво Lamp & ELECTRIC Co. 

17,011 DELArFON. Voltaic cell or element. 

17,249 BurHLAY. Stoppers for tubes of tteam boilers and the like. 

25,084 WHITTINGHAM. Switches for reversing current in electric motors. 
(Date applied for, Oct. 29, 1903.) 

29,555 SANDERS. Cable-traction systems. (Date applied for, May 5, 1904.) 


1905 SPECIFICATIONS. 
515 Zant. Alternating- current commutator motors. 
881 WIELAND. Automatically indicating loss or passage of current. 


Arc lampe. 


950 WiLks. Bell pushes, also applicable to door knobs, 
1,920 Bonkx. Securing laminated cores of dynamo-electric machines. 
1,921 Burke. Dynamo-electric machines. 


2,976 HicHARDSON. Separately-actuated exhaust valves, 

5,401 HorrzrT. Reeistances. 

5,606 Sismens Bros. & Co. & Berry. Bearings. 

7,101 ра HEMPTINNE. Apparatus for absorbiog gases by a liquid under 
the action of the silent electric discharge. 


BOOKS RECEIVED. | 

(Copies of the urdermentioned works can be had from The Electrician office, post 

frce, on receipt of published price. Add 5 percent. for abroad or for foreign books.) 

“ Journal of the Institution of Electrical Engineers," July, 1905. 
(London: E. & F. N. Spon). бв. 

" Die Elektrolytische Chloratindustrie." By J. B. C. Kershaw. 
Translated by Dr. Max Huth. No. 19 of the Monographien über 
angewandte Elektrochemie Series (Halle, A. S.: Wilhelm Knapp.) 
6m. | 

“ Elektrolytische Verzinkung." By Sherard Cowper-Coles. Trans- 
lated by Dr. Emil Abel. No. 18 of the Monographien über ange- 


wandte Elektrochemie Series. (Halle, A. S.: Wilhelm Knapp). 2m. . 


Proceedings of the Royal Society," Vol. LXXVI. Series A, 
No. 511. Series B, No. 510. (London: Harrison & Sons.) 2s. 64. 
and 8s. 6d. respectively. 


COMPANIES' MEETINGS AND REPORTS. 


— раена 


Anglo-American Telegraph Co. (Ltd.) 


The half-yearly meeting was held on Fiiday Jast under the presidency 
of Mr. Francis A. Bevan. | 

The SECRETARY (Мт. Т. Н. Wells) read the notice convening the 
meeting and the auditor's report. 

The CHAIRMAN said : When I last addressed you I took a somewhat 
sanguine view of the prospects of the half-year which has now come to a 
conclueion. I was, perhaps, a little over sanguine; but, on the whole, 
the prospects I held out have been fairly justified. We should have 
much liked to have been able to pay the full dividend—that is, 15s. per 
cent.—for the last quarter as well as for the first quarter of the year; but 
the declaration of a dividend of 14s. per cent., making 29s. per cent. 
for the half-year, as against 25s. for the corresponding period of last 
year, is very satisfactory, and represents £14,000 more in dividend 
than for the same half of 1904. affic receipts show an increase of 
£15,711. 5s. 7d., transfer fees £113. 10s., and there is £600 increase from 
the work done by the c.s. “ Minia " (£2,600, compared with £2,000). We 
received, however, £426. 8з. 9d. leas in interest, which brings the total 
increase to £15,998. 6s. 10d., against which we have to set increased 
working expenses £2,130. 5s. 11d., due chiefly to increase in salaries. 
The number of words passing over our cables has been one million more, 
and, consequently, a larger staff has had to transact this increased busi- 
ness. The increased expenses of the с.з. ‘‘Minia” and other payments 
bring the total increase in expenses to £5,346. lls. 6d. There was an 
increased balance forward, making the amount available for dividend this 
half-year £12,717. 5s. 11d. We have distributed £14,000 more, taking 
the difference of £1,282. 14s. 1d. from the increased amount brought for- 
ward from the previous year. 

So much for the past half-year. The new half-year has commencad 
with increased traffics, but I would remind the shareholders that there 
was a much increased traffic during the last few weeks of the second 
half of 1904. With regard to the renewal fund, compared with the same 
period last year, there is a small deorease (£985,725, compared with 
£987,676), but on the figures for the half-year there is an increase of 
£17,000, so that we have not only distributed £14,000 more amongst 
the shareholders, but the renewal fund has increased during the half- 
year by £17,000. We have spent a further large sum on repairs 
to the “Minia” (£13,681), bringing the total spent upon the ship 
to £27,681. It is important that our repairing ship should be in 
first-rate condition, and we have taken the opportunity of thoroughly 
overhauling her. We have had during the half-year to repair our 1873 
cable. There were two breaks and these have cost us over £35,000, of 
which £27,000 appeared in last half-year’s accounts, and £8,000 this 
half-year. This cable has lasted 32 years, and we cannot be surprised 
if we now have to spend money on these old cables. This is where the 
advantage of our large renewal fund comes in. This completes my 
remarks concerning the accounts. There are one or two other pointa I 
should like to refer to. The first is with regard to the action which has 
been begun by the Newfoundland Legislature, who have imposed a tax 
upon us amounting to £800 a year for each of our cables, as well 
as other minor taxes upon messages. It looks as if we shall have 
to pay from £4,000 to £5,000 per annum, if not more. I cannot say 
more upon this point at the moment as the directors are carefully 
considering the matter with a view to taking every step that may be 
necessary in your interest to endeavour, if possible, to reverse this legis- 
lation. Besides taking this step against the company the Newfoundland 
authorities have invited another company to land a cable on their shores 
to connect Newfoundland with America. Therefore, we shall not only 
have this increased taxation, but competition, which we have not hitherto 
had. The next point is with regard to the French litigation. The Court 
of Cassation has confirmed the judgment of the Rouen Court of Appeal 
in our company’s favour, and the company’s advisers in Paris are 
endeavouring to ascertain what assets are available to meet this judg- 
ment. I cannot hold out to you much prospect of the value of these 
assets. As no further appeals are possible, I hope this will prove the end 
of this matter. I hope the shareholders will feel that we are justified by 
the result in the course we have considered it right to adopt. 1 now move 
the adoption of the report and accounts. 
iine DEPUTY-CHAIRMAN (Sir Gerald FitzGerald, K.C.M.G.) seconded 
the motion, | N 

A SHAREHOLDER: Does the Newfoundland traffic form any material 
part of our traffics ? 

The CHAIRMAN: No material amount; in fact, part of the business 
has been conducted at а loss. Hitherto we have had all the business, 
and now we are to be subjected to competition. I should not, however, 
like the shareholders to go away with the idea that this represented 
much money. 

The MANAGER (Mr, J. H. Carson) : The gross traffic is about £12,000 
to £14,000. 

The CHAIRMAN : Taking this and the taxation together we may lose 
£12,000 a year. 

The resolution was then carried unanimously. 

A vote of thanks to the chairman and directors was moved by Mr. JOHN 
NEWTON, who observed that as the company had not found much profit 
from the Newfoundland business their competitors would probably now 
have to share in the loss. 

The motion was carried unanimously and the proceedings terminate d. 


BARCELONA 1RAMWAYS CO. (LTD.)—At a meeting on Wednesday a 
resolution was passed for the eale of the company's undertaking to a 


692 THE ELECTRICIAN, AUGUST 11, 1905. 

n : 
syndicate, Mr. J. B. Concanon said that the sale would be com pleted by | poll as the resolutions were carried by the requisite statutory majorities 
September. with a slight modification in the amount proposed to be given to the 


BLACKPOOL & FLEETWOOD TRAMROAD CO.— The directors’ report for 
the half-year ended June 30 states that after providing for interest 
£3,852. 8s. 2d. remains for distribution, and the directors recommend a 
dividend at the rate of £4 percent. £500 is put to depreciation and 
£288 to general reserve. The number of passengers carried was 802,150, 
and receipts from all sources amounted to £10,389. 10s. ба. 


CAPE TOWN CONSOLIDATED TRAMWAYS & LAND CO. (LTD.)-—The 
directors’ report for 1904 states that the dividend declared by the Camps 
Bay Tramway Co. of £12.000 has been transferred to credit of profit and 
loss. The Camps Bay Tramway Co. has continued to be worked under 
the lease, which expires on Dec. 31. 


GREAT NORTHERN & CITY RAILWAY CO.—The Earl of Lauderdale 
stated at the meeting on Friday that the receipts had increased by £9,730 
during the six months, compared with the half-year ended December last. 
"The average earnings per week were £1,778, against £1,404. The pas- 
senger traffic was at the rate of 245,830 per week, against 201,062. Those 
figures were most encouraging. Since the opening of the line they had 
had a continuous increase, which he hoped would be maintained. The 
arrangement for three-rate season tickets was in full operation, and pay- 
ments were regularly made by the G.N.H. Co. to their company. As to 
working expenses, the rate payable to Messrs. Pearson on that account, 
and until the company took over the line, was 50 per cent. of the gross 
receipts. He did not see at present any reason why, when they took over 
the line, that should be exceeded. Messrs. Pearson had informed them 
that the ratio of working expenses to gross receipts had diminished, 
There had been only one slight interruption in working during the half-year. 
The number of passengers carried per car-mile had increased from 5:65 to 
7°68. Provision was being made for additional rolling stock to meet the 
demands of the expected increase in the winter traffic. Contracts had 
been given out for additional cars. The extension to Lothbury would be 
proceeded with as soon as the raising of the necessary capital admitted of 
that being done. 


GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY CO.—Sir 
Hy. Fowler, M.P., at the recent meeting said it was estimated that the 
expenditure during the current half-year would be £650,000. The reports 
of the engineers as to the progress of the works were most satisfactory. 
In connection with the Holborn to Finsbury Park section, practically the 
whole of the tunnels for the two lines of way had been driven and lined 
with cast-iron. The works at Finsbury Park station were practically 
finished. On the South Kensington to Holborn section, with the excep- 
tion of the station tunnels at Holborn, the whole of the running and 
station tunnels had been completed. Nearly all the lift-shafts at all the 
stations and the connecting passages had been completed. The stairway 
shafts at Brompton.road, Sloane-street, Hyde Park-corner, and Down- 
street stations had been finished, and those at Dover-street and Cran- 
bourne-street were in progress. 57 per cent. of the concrete road-bed for 
the permanent way had been completed. Practically the same rate of 
progress had been made on the Earl's Court section. The Underground 
Electric Railways Co. of London had paid the rent due to June 30, which 
permitted the declaration of a dividend nt thc rate of 4 per cent. per annum. 


LANCASHIRE & YORKSHIRE RAILWAY CO.— At the meeting on Wed- 
nesday Sir Geo. Armytage said that as the coroner’s inquest upon the 
unfortunate victims of the recent accident at Hall.road station was not 
yet completed, and the Board of Trade had not reported, he would not 
refer to the accident at that stage. The electric service upon the Liver- 
pool, Southport and Crossens line during the last six months had been 
quite satisfactory, and the company had carried no fewer than 600,000 
additional passengers with ordinary tickets, Their season tickets had also 
increased in number. As to cost of working, it was clear that it would 
have been impossible to give the public the great advantages which they 
had in rapidity and frequency of service by any other method than by 
working electrically. "There were, in addition, other indirect advantages 
to be considered ; one, particularly, was the reduction of operations neces- 
sary at the terminal station, as the train could leave the platform it 
arrived at without any shunting, and that alone would postpone the neces- 
sity for enlarging their Liverpool station for some time to come. 

LIVERPOOL OVERHEAD RAILWAY CO.—For the half.year ended 
June 30 gross receipts amouuted to £39,918. 8s. and working expenses to 
£31,749. 3s. 10d. The number of passengers carried was 5,568,113, 
against 5,613,752 and 5,624,421 in the December and June half. years of 
1904, so that the passengers carried were 66,308 less than during the corre- 
sponding period of 1904, but the reduction in fares of the second class has 
more seriously affected the earnings, which show a reduction of £1,946. 
The balance, after providing for interest and preference dividend, amounts 
to £503. 78. 3d., which the directors carry forward. 

LONDON ROAD CAR CO. (LTD.)—At the meeting on Tuesday Mr. J. H. 
Moore said he did not propose to make any lengthy reference to their 
experiments with motor ’buses, as his remarks had before been made the 
occasion for floating a number of motor omnibus schemes. Experience 
gained enabled them to gauge the situation with tolerable accuracy 
Their minds were made up as to the type of motor it would nof pay the 
company to adopt, as well as to that type which was worthy of permanent 
adoption. Speaking generally, the outlook in regard to these vehicles 
was not unsatisfactory. 


NERNST ELECTRIC LIGHT (LTD.)—An extraordinary meeting of this 
company is to be held at the oftices, 82, Victoria-street, London, S.W., on 
Monday at 2:30 p.m., when the resolutions passed at the (meeting on 
July 24 will be submitted for confirmation. Accompanying the notice of 
the meeting ia a circular letter intimating to the shareholders that the 
directors at the last meeting held proxics representing £50,000 of the 
share capital of the company. There was, however, no necessity for & 


directors as compensation for their loss of office owing to the winding-up 
of the company, this amount being reduced to £2,000. The agreement 
with the Allgemeine Elektricitits Gesellschaft has been duly prepared 
and completed and lies for the inspection of shareholders at the offices of 
the company. 


NORTH-EASTERN RAILWAY CO.— In the report for the half-year ended 


June itis stated that theelectric train mileage run was 594,122, an increase 
of 540,720 on the half-year. 


NORTH METROPOLITAN TRAMWAYS CO.—In the report for the half- 
year ended June it is stated that the negotiations with London County 
Council for the surrender of the lease of the northern tramways (granted 
in October, 1897, and expiring June, 1910) and also for the purchase of 
the cars, &c., have resulted in an offer by the Council, which the directors 
have decided to recommend the shareholders to accept, and the terms of 
which have been embodied in an agreement which will be submitted to 
the shareholders at the fortheoming meeting for confirmation. The 
agreement is to take effect as from April 1 next. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—At a meeting 
on Saturday it was resolved to create £100,090 additional 5 per cent. 
debenture stock. 

TYNESIDE TRAMWAYS & TRAMROADS CO.— For the half-year ended 
June the directors report that the surplus of receipts over expenses was 
£3,151. 105. 3d., making with balance forward a total of £3,209. 17.. 1d. 
Deducting interest, &c., the available balance was £1,604. 93. 2d., andthe 
directors proposed a dividend at the rate of 2 per cent. (less tax). Not- 
withstanding the clectrification of the N.-E. Railway, the surplus of traffic 
receipts over working expenses shows a material increase compared with 
any previous half-year. 

W. T. HENLEY'8 TELEGRAPH WORKS CO. (LTD.) —The directors have 
declared an interim dividend on the ordinary shares at the rate of 10 per. 
cent. per annum, less tax, for the half-year ended June 30, payable Sept. 1 
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NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES. 


eee 


NEW COMPANIES. 

NEWQUAY ELECTRIC LIGHT & POWER CO. (LTD. (85,151) Reg. 
July 31, capital £14,000 in £1 shares, to carry on at Newquay and else- 
where in Cornwall the business of an electric light and power supply 
company, and to adopt an agreement with H. Foote, L. Milne and E. J. 
Owen for the acquisition of the undertaking and powers granted to them 
by the Newquay Electric Lighting Order, 1904, and the Electric Lighting 
Orders Confirmation (No. 3) Act, 1904, and an agreement with Foote & 
Milne (Ltd.) for the execution and equipment of certain works, &c. First 
directors, J. Rogers, J. P. and E. S. Lowe. 

PATENT ELECTRIC CARBONISING CO. (LTD.) (85,483.)—Reg. Aug. 2. 
capital £2,000 in £1 shares, to acquire patent No. 4,593 (1905) granted to 
S. Roberts, or any other patents relating to electric or other processes of 
carbonising wool waste, rags and fibrous substances, and to tara to account 
the same. Noinitial publie issue. Registered without articles of association. 


MORTGAGES AND CHARGES. 

ARMORDUOT MFG. CO. (LTD.)—-Issue on July 31 of £1,000 debentures, 
part of series created July 1, 1905, to secure £5,000, charged on com- 
pany’s undertaking and property, present and future, including uncalled 
capital. Holder, G. V. Lynen. No trustees. No previous issueof same series. 


CRYSELCO (LTD.)—Issue on July 24 of £100 Ist and £400 2nd deben. 
tures, parts of two series created June 26, 1905, to secure 25, 000 each, 
charged on company's undertaking and property, present and future, in- 
cluding uncalled capital and certain land and buildings at Kempston, 
Beds. Trustees, A. Baker and H. S. Denton. Previously issued of same 
series £7,700. 


D.P. BATTERY CO. (LTD.) Memorandum of satisfaction to extent of 
£500 of a 1st debenture dated Oct. 29, 1001, securing £3,250 has been filed. 


ISLE OF WIGHT ELECTRIC LIGHT & POWER CO. (LTD.)—An acknow- 
ledgment of indebtedness dated July 25, 1905, creating £25,000 further 
debenture stock (making, with £50,000 already created, £75,000, and 
being supplemental to trust deed of Aug. 21, 1903, covering said £50,600) 
has been registered. Property charged, company’s undertaking and pro- 
perty, present and future, including uncalled capital. Trustees, P. de M. 
Cavell and W. R. Davies. 


STATUTORY RETURNS. 

CHILI TELEPHONE CO. (LTD.)—In return to July 27 capital is £250,000 
in £5 shares, of which 44,000 have been taken up. £5 per share has 
been called up and £220,000 has been received. Mortgages and charges, 
£22,000. 

ELECTRIC CONSTRUCTION CO. (LTD.) Return to July 27 gives capital 
as £400,000 in 50,000 preference and 150,000 ordinary shares of £2 each, 
vf which 31,390 preterence and 112,100 ordinary have been taken up. £2 
per share has been called up on 18,245 preference and 2,100 ordinary shares 
and £40,600 has been received. £246,290 is considered as paid on 13,145 
preference and 110,000 ordinary shares, Mortgages and charges £250,000. 

ELECTRICAL POWER STORAGE CO. (LTD.) According to return to 
July 27, capital is £100,500 in 20,000 ordinary and 100 founders’ shares of 
£5 cach, of which 18,592 ordinary and 66 founders’ have been taken up. 
£5 per share has been called up on 66 founders’ shares and £4 per share 
on 3,132 ordinary shares and £13,332. 5s. Id. has been ieccived, including 
£171 5s. Id. paid on four founders’ and 405 ordinary shares forfeited. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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ё | £ | 
1.5614 - 127 
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+ Minus 8 days. 
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(a) These comparisons are with the corresponding period last year. 


$ Plus? days. 


I Plus 8 days. 


** Fortnight. 


* Partly electrical. 


£77,300 is considered as paid on 15,460 ordinary shares. Mortgages and 


charges, £28,400. 

SUFFOLK ELECTRICITY SUPPLY CO. (LTD.)—Return to July 13 gives 
capital as £10,000 in 980 ordinary shares of £10 each and 200 founders’ 
shares of £1 each, of which 799 ordinary and 200 founders’ have been taken 
up. £10 per share has been called up on 550 ordinary and £1 per share 
on 17 founders’ shares and £5,517 has been received. £2,673 is con- 
sidered as paid on 249 ordinary and 183 founders. Mortgages and 
charges £3,875. | 

UNITED RIVER PLATE TELEPHONE 00. (LTD.)---Return to July 18 gives 
capital as £1,000,000 in 80,000 ordinary, 40,000 preference and 80,000 un- 
classified shares of £5 each, of which 78,043 ordinary and 40,000 prefer- 
ence have been taken up. £5 per share has been called up on 54,000 
ordinary and 40,000 preference and £2. 10a. per share on 8,013 ordinary 
shares. £80,000 is considered as paid on 16,000 shares. Mortgages and 
charges, £179,947. 


CITY NOTES. 
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MEMORANDA (Aug. 10).—Bank rate 24 per cent, (since March 9, 1905). 
Price of silver 27,',d. per oz. Consols 90,1, 90 >, for money, 90,3, —90;% 
for account ; 24 per cent. annuities 89—89}. Consols Pay Day, Sept. 1; 
Stocks and Shares Continuation Days, Aug. 14 and 29; Ticket Days, 
Aug. 15 and 30; Pay Days, Aug. 16 and 31; Mining Share Carry-over 
Day, Aug. 11. 
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STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 


COLONIAL AND FOREIGN INYES 
;| 8 | | Ы 6 
к ек Price | kc | DIVI- | BUSINESS, 
- 28 NAME. | Wed.. ER DEND |6 DAYS TO 
BAS Aug. 9. © DUE. | Au. 9. 
a S | а > 
at rer ie eda | | "m High. Low 
NU : . d. eat. | est. 
(| E0 Anglo-argentane ere... -8A 5 11 0 |ip Oet sy 23: 
1129 Do. 647 Cum. Pref. ö :. 51—6 | 411 8 eM 5172 
at.| 6% Do. Permanent 6X Deb. Stoch; 141 —144 4 3 8 - EH ME 
it.| 6% | Auckland Elec. Trams 5% Deb. | 
(red.) **600004a42009*79999829 e.) 104 —109 4 14 4 е» C53 C5 
u 15/3 | Barcelona Tramways Ord, .. If 14 1 4 0| „„ 
к 6 Do. 47 Cum. eee Фә { { —10 b 0 0 ax і ee ° 
8t. 4 y 4 t Do. x Deb. Stock (rod.) OILI] $7 —102 4 8 8 an | өе | ae 
1001 6% t Do. Б per Cent. neus] вв —101 419 U > | NE 
hes | Brisbane Electric | 
Ord... .... nr 2 1 -1 oe ee ee ot 
b 6 Do. 6 Cent. Cum. Pref. eevee 4 = 4 6 il 4 ve 4§ 
Bt. 4%! Do. т Cent. Db. Prov. Ota. 96 —¥8 412 v „ | 96} 95 
St. 6 British lumbia Elec. Riwy. | 
Def. Ord... ore sr 106 —109 | 10 1 = (8 07% 
Bt. 5x Do. Pref. Ord. Stock e00009009*00c090 99 2102 4 18 1 «зе "P ee 
u 7А Do. b Cum. P ° Pref. Stock. 102 —105 4 16 8 жыз on oe 
и 20 А aoe апсоцуо Коно: ре: 2: 10 ‘ : 1 АК "X s 
uenos Ayres an Belgrano : — EN 3g. 
t 8/0 Do. 6 Cent. ee A Cm. Pref. E5.—5 | Б b 8 [d Я bg ee 
t 8/0 Do. as „ [IITTTI 0e00090*800000200«926 Иши 5 14 4 [d ee ee 
Bt. bx Do. 5 r Cent. Debs. 6% %%% 6% „ 106 —107 4 18 5 [ os oa 
St. 57 Do. 6% 9nd Deb. (red.) ). 101 —104 4 16 2 > 1 3) - 
Bt.| 57 | Buenos Ayres Elec. Trams (1901) 
L 9 (060400002099 0099999 6% % „„ | —98 5 2 0 | 
10| 5}; | Buenos Ayres Grand National, 
64. Pref. Debs. nn 160 —103 6 619 x ^ 
100 Є. Do. 6 lst Deb. Bonds........ 101 —15 5 14 4 "a T 
6| 5/0 | Calcutta Tramways (Nos. 1 (0105) 9—9 44 2 € SÈ 
D. sa Do. Nos. 105,001 to 187,610 8 —$ x i 
t| 42% | Do. 43% 1st Deb. Stock (red.).. | 106 —1t8 4 8 4 ЎА 
10 Cape ectric Tram Shares 14—75 412 4 са 
St. 6% | Colombo Trams & Ltg. 5% lat Mt. | 
Deb. (red) oa 06: 9909«9000205^ 6 % % %% O 102 —104 4 16 8 Фе ee, ee 
St. 6% | Madras Elec. Trams 6% Deb. Btk. 102 —1(4 | 416 8 Ja, Jul 10 |. .. 
100| 6% | Montreal St. Ry. St'g 6% Mort. | 
Debs. (1908) .................. 102 —105 | 4 16 3 
100! 44% |t Do. Sterling 44% Debs. (1922)..; 102 —104 4 6 7 M | vs 
Bt 57 Perth (W. A.) Elec, Trams, 1st Mt. 
| Deb. Stk. ....................| 108 —106 | 4 14 4 is — — 
... .. | вао Pulo Tramway, Light and 
Power Co. 8100 Stock ..........| 140 —143 we M iu | А 
Do. 5 1st Mt. 3:00 Db ......' 93 —:u0 KE. Los 0:1 975 
ELECTRICITY SUPPLY. | 
5 5/0 | Oalcutta Elec. Sup. Ord. (1-30 000) 9 —14 |4 4 3 = 9} Ex 
5 211 To. (00,001-S0,000) ............ 88-91 |4 17 4 i i 
[C t; | City of Wellington Elec. Lt. and i 
| Power 5% Reg. lat Db». ......' 48 —5) |5 0 0 "T 
b .. | Elec. Ltg. & Trac. Co. of Aust. | 
| 6% Cum. Pref. ................ ?1- ec дж | Иа 
8t. | 67 Do. 5% Debe. e % „% %% „„ ee ee ee өе so 85 —о b 11 1 = oes ee 
10, .. | Havana Electricity Co. Shares —10j d | EM ре 
100) 15/6 Do. 5%Dbs.iee.at95,Sciip,allpd.| 94 —96 5 4 2) .. : 
1| .. | Kalgoorlie Elec. Power & Ltg. | 
6% Cum. Pref. %%% %%% %%% 008 os -į E ee | = es 
1 1/0 Rand Electric —— 2 292 е» 18 — 1e an e e 
100 447 Ro Elec., Montreal 4}% Ist | 
| ort. Deb 25256 „„„ т ә е p ec. 5 01 —104 4 6 7 | Ар, Oct 
.., 10/9 Shawinigan Water and Power 6% | 
i Bds., Зорка Coa ees 98 —100 5 0 0 | | 283 9 
* In calculating the yield, allowance has been made for accrued interest but not 
- for redemption, t Ex Dividend. 
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a — — 
ra Price | 2.2 lB LM 2 
- 1 ? 2 USINESS, 
< |49 NAME. Wed., m x Divx |6 Days zo. 2 82 NAME ue M f Dicey Bien: 
FEE Ane S, | EAH | DUE ia МАМЕ. ed. | BÉ | рок ерат 
\bigb | Low: | 7— ^ Bed = h- L 
(17 RAILWAYS, TRAMWAYS, 20. & v. d. est. | ent. || | ELECTRICITY SUPPLY. ГҮ K. 
1 a Bath Elec. Trams Pref. Ord. H—14 + tee | 2 14/0 jerry dat = Elec. Sup. v^ 113—312 5 14 8 
1| 0/6 | Do. 6% Cum. Pref. , {2—1 414 9 "WM e 0 4/6 | Do. 43 per Cent. Com. Pref .. 10—105 4 6 9| > ed s 
St. at. Do. 44 1st Mort. Deb. Stock (rc d.) . 102 —104 !4 6 7 4 1621 |1024 10 6/0 Do, 6 Cum. Second Pref. ........| 2113—12. 8 18 6 | E iud 
St.| 44% | B'ham & Midland Trams 4} 1st Db. St. £9 —101|4 8 3 .. por [160 1186. 432 Do. 4$ rer Cent. Deb. Stock (red.) ...| 106 “Mela 84 : x 
10 Bristol Tramways and onse m 17 —318 | 5 0 0 | Feb, Aug | eo it] 5 8/6 | Bromley mper ^ Lt. & Power Shares 54—53 | 610 5 2: | 5 
10| 4 Do. Cum. Pref. (fully paid) ............| 10 —10} | 818 0 x . z fisel aby Do. lst Ређа! 108 0, 4 410 ША 
Bt.| 4% | Do. 4 рет Cent. РеЬв......................| 105 —107 | 8 14 10 | Feb, Aus 5 5/6 Brompton & Kensington Elec. Bup-Ord. 10 —103 | 416 3 i 5 
10) 6/0 British lectric Traction rd. . . 54-52 | 617 1 E £8 | к 6 8/6 | Do. 7 per Cent. Pref. 2) (iel |8 8 8 | Mar, Вері .. | 
10| 60 | Do. 6 per Cent. Cum. Pref, ш... II —1)} |5 4 4 | Feb, Aug | 1:1 |31 st. 4% | Central Elec. Sup. .Co.AY Guar.Db.Siock| 108 —100 | 815 6 . 
Bt. P Do. 5 per Cent. Perpetual Debs ......| 152 —1:4 | 4 0 8 rf 1228 1133 Б 40 | CharingCrose(W End&City)EI. Sug Со. (3-14 | 510 3 Feb, 4 tis 
St. 447 per Cent, 2nd Deb. Stock... 97 -9) | 411 0 8 (86 | £8 | 5 2/8 | Do. 4 per Cent. Pref. ..........— . . . ti—64 | 8 18 8 Fon’ ane Ы 
Bt. Conical London Ordinary Stock ... 00—99 | 4 7 0 | June, Dec 91 әт [St. 4% | Do. 4% Deb. Stock (red.) . . 108 —106 |816 2 N 
St. 4% Do. 4 per Cent. Pref. Stock . . . . 101 —108 817 8 ee ad 5 2/8 Do. City быша y's Om. Pret. 412—687, 4 4 8 p 19 
St. 4% Do. Deferred Btock ......... eee Mean. P615. P 1334| .. || 5|92/8 | Do. Do. 18 . 448 = ay d 
100| 4 стер Cent. Dabs. „ „eee esse 110 —112 | 11 Б 1111 5 8/9 | Chelsea Electric Su ply Ord.............. 6—H 412 4 sh q^ 
5| 2/ OHY of B mingham Trams. 5% Cm. Pri. 42—54 418 6 55 .. Ist. 44% Do. 43 per Cent. Deb. Stock (red.) ...| 108 —110 | 4 1 10 | Jn, Dec MIT 
100| 4 Do. 4 per Cent. ist Mort. Debs, ....| 99 —102 | 3 19 2 x; ndi ug ac 8/6 | City of London Electric Lighting Ord.| 1034—11 | 5 9 1 Feb, Aug | 2% 
St. 13% City and South London Rly. Сор. Ord. 38 —40 | 512 6 |Feb,Aug | 29 | $8 10| 6/0 Do. 6 per Cent. Cum. Pref. ........ 15 —14 |4 5 8 |Ј ' Juh s 
ВЕ 54 | Do. 6 per Cont. Porp. Pref. (1801) ..| 180 —128 f 1 4 | Feb, Avg | ..| st. 4 Do. 6 pox Cent. Deb Stock (red. 122 узв | 8 19 4 Jr, Dee... 
Bt. % Do. (1896) s RP пинин) 1I -12 113 à si | s St. 47 Шо. #97, зга Deb. Stock (red.) . — 108—105 14 5 9 Meo 14 
» . — — $ * ou ftw ec, 6 * 
Bt.| 4 Do. 4per Cent. "Perpetual Тев ......| 107 —110 3 12 9 May, Nov i 1C 93 : > ore 90. 57 ecg ing a ue jim? Е Ami 0а! is — | 
10| 6 Dublin United Trams. (1896) Ltd.,Ord.| 184—142 4 2 8 a 10 6/0 | County of London Elec. Supply Ord. .| ә] | 418 8 ы а 
10 t Do. 6 per Cent. Pref. ............. 15 —16 |3 5 0 ^ || 10 во | Do. 6 per Cent. Cum. Pref 11; 414 1 | 
10 se Gt, Northern & City Riy. Pri. Ord. (4) 5-58 7 5 5 T v ste 4% | Do. 44% Deb. Stock (all 1270800 todas 416 11 меки 18 ri 
go gg are пае ly & Brompton ue rar St. 44% on Second Deb. Stock Prov. Certs..; 108 —106 | 4 b 9 [t . 
10| 9% пареа! Tramwaye 2 ct ЖАА, ntt. 5 0 0|Ma "Bept РА =| d ie S pni k in M 
10| e |: Do" 6 per Cent. Pref. . ра 141 | 4 4 2|MarBept| - | -- st. «ја ро, 4 lat Deb. Stock (red.) . ., $9 102 4 8 8 | 
Bt. | t Do. 44 per Cent. Debs. .................. 108 —110 | 4 1 10 | Jan duy a e Б 570 Hove Electric Lighting Ord.............+.| 77—t] |6 4 6 a es 
5| 2/6 | ísle of Thanet Elec. Trams & Lt. SE PL $j—8 [8 6 8 а St. 447 | Lof W. Elec. Lt. & Powers}? Db. Bt (red.) 100 —13|]4 7 5 5 s 
Bt.| 4 Lo. 4perCent. Deb. Stock . . ... EB —E8 | 4 10 11 da | de 6| 5/0 |'Eensingtn. & Kngtebdg. Ord ........| Dj-14|€416 0 К » 
10| 13% | Liverpool Overhead 3 вн. 944-812 | 3 13 0 Feb ‘Aug rst oe 5 6% | Do. 6 per Cent. let Pref .. t—3 |4 Б 9 Jan, Ju : 
10| 52 | ро. 5perCent.Pref..........-....|  91—10j | 4 15 8 Feb, Aug [st | 4% |! De. 4 rer Cent. Ter. Stock (red. 7 100 4 0 0 n,Ju)py, - - 
St. 4% | Do. 4perCent.Deb. ...... “| 99 —102 8 19 8 | Jan, Jul .. | s. Шъ | 4% | Kensingtn. & Engtbg.Co lock (red) a Е ~ 
— з London United Trams. 5% Cum. Pret. 94—10 | 5 0 0 | [em £ O95) .. Co. (Joint Station) 4% Deb. Stck.(red.)) 102 —1€4 | 8 J6 71 | А 
=ч РА сыл 47 1st Mast Den he PROS uL edis 98—101 | 3 19 2 2: 1004 | £93 | 8| 1/£7 | London Electric Supply Ord. ....| 14—2 8 5 3 Е |: 
° es e e on r ос ПТ — — .. TTILE t... — А M j 
Bt.| .. | Do. 8 per Cent, Perp. Pref, . — 3 11 — z 11 i BE. 45 Do. pes Cent. lst Mort: Deb. а — | mi^ 318 b Mr, In, B. D * | 
l| .. | Metropolitan Elec. тане: a 11 * 25 Es p| 10% Mettogo itanElectricSup.Ord. . 143—103 1417 64 P 11 
1| 0/6 Do. 5% Cum. Pref. ели С О С ОА: = ta NC 5 2/8 | Do. 43 per Cent. Cum. Pref. 4| bp |4 00 jh 8 
St. 43% ag Deb. Stock ........ sess; od] 104 066 |. 4 4 11 Uu 101 | .. et. 447 | Do. 44 per Cent. Deb. Stock 1st Mort. 100 —113 | 8 19 7 5 Del 21 o. 
6| .. New Gen. Tract. 6 per Cent.Cum, Pref. —14 T May Ay aes St. 8 % Lo. - per Cent. Mrt. Db. Stock (red.) $5 —100 | 810 0 | , ep 
1010/0 | Potteries Electric Traction Ord, ...... tj-?1 |5 5.8 COPIE ДИ 160| 437 | MidlanaElec.Corp.for P. D. Ist Mort. Db. 9% —10)7] 4 9 1 — 11 
10| 5/0 Do. b per Cent. Cum. Pref. ...... 91—93 | 5 2 6 | Feb * ee. * 12 | Newcastle & Dist. Elec. Ltg. Ord. 9 paid] 17 : | "1 | 
Bt. 44% 00. £à per Cont. Deb. Stock оо ТЫЛ "УК 8 T] 7^ pang os | 7 1c Po. 44% Гер. 260 paid ree a Ei EM | Jav duy 1% 2 
~ | South Lancs. Elec. Trac. | 2 T , | : 
1 .. | Do. 6% Pref. (21 cr сне ips is Ano «| x | 5 BS pp ro c] Pref. s. 16 АЕ: Я | Feb. ate шз 
Bt. 75 Do, 44% Deb. Stock (100% paid) .... E oe Tan duly - d 1C0| 4% Lo. 4; Mort. Leb. 1ed. 1967. ..| 99 —100 40 0 reer is 
..| 52 | Underground Elec. mya. Co. ot London 981-9 3 5 0 6 Я |. J| ДЕЎ | Northern Covntics Elec. Sup. 17 paid“ ::-3 | 215 7 Mar. Avg - 
St. E | Waterloo and City Ord. ....................| £0 —62 | 8 11 0 | June, Dec | 91 .. 100 .. be, 442 Deb, £5. piu corse rose . 013 .. Jan, July 
£ 16| 6,0 | Notting “hill Electric Ord... . eee! 14 —-15:|4 0 0 | ch. ee we 
100| 4% Do. 4 per Cept. 1st Mt. Debs. ...... 100 —102 | 18 5 as S d 
* TELEGRAPHS. . | E. iz Vp ae DOE: с. **" FEF es ево, ве. TETE 4 100 ; ; 0 March е ti LJ 
100| 4% |* Alrican Direct Tel. 47; Mrt. Deb, (red. 8 — 2 * lek. Care| > : us E 
10| .. | Amazon Telegraph — nus Acla ees F 14 : " М a ut 132 $y! 5| 6,0 Mes James’ & Pall Mall Elec. Ord....... 13 —14 | 6 8 7 ' Feb, Aug ' 
100) .. Dé; BZ DOR TOAL) езу аел тан 70—75 6 18 4 ; "178 | £ 5| 3/6 |t Do. 7 per Cent. Pref. 9 5—9 |817 9 | Feb, Aung 
St. 14/0 M ee vio .. ТҮТТҮ „% „„%„%%%%%„%„%„%„„4„„46„ͤ„(6t7:° 58 — 60 4 5 10 F,My,Ag,N 57 .. St. 817 8 ои ри Cent. Deb. Stock (red, vas t7 —99 8 10 8 — ae | 
86: 28/0 |t Do. Preferred . . . .. . . . | 105 —](6'| Б 8 6 F. My Ag N :0:8 1054 5 4/0 D eld Markets ElectricBup.Ord..| 16-771 | 617 6 -3 e. | 
Bt.| 2/0 Do. Deferred .. 133183 < F ARA 127201215 St. 47 * JA ap Cent. Deb. Stock ............ 16 -W | 5 9 0 | os x» 1 
St. 4 Commercisl Cable 4 per Cent. Deb. Stk 9(1—984 4 1 8 Ju A 370 E84 074 5| 4/0 Benth пар beg е o cc sej -Emt 600 im a 
10| 5/0 | Cuba Submarine Ота4.,................. 00504 54—9 S11. 2 Leb Ad 4 * Do. F T i Е 
10/10/0 Do. Preference 10 per (nb Erro 17 —18 511 1 Feb! Aus 117 1| 0/83 no 79 Cum. Ргеї, . . —— өө. Seah, | 47 2 $4 vs 
5| 9/0 | Direct Spanish Ord . . . . | ^ 38—38 | 5 11 9 | April, On | s Bt. | 437. | тур, 4$ lst Db. Stk. Red. . e| 16—19 | 4 2 6 — Wwy 
b a Do. 10 per Cent. Cum. Pref. .....| 9—9} |5 5 8 | April, Oct 6| 9/6 | Urban Electio Supply Ord. . өөө e | 6 2 6 = 1 
50 Do. 44 per Cent. РеЬ.....................|1607—108%| 4 7 5|Jan,duly | -- | . К ше), BOs. he Ооа, КҮЙ, veces] 4—60 | 4 15 0 — 
20 4% |Dizect United Staies Cable: ..- II Б 4 € po se, 4 . о Л Fleet Deb. . X4 —208 1 410, .. рт 
100| 44% | Direct West India Cable 43 Rg. Db. (rd.) 99 —101 4 9 1 Jn ah 00 | oj 5| бб di a eer Electric руба Ord: Lus 12-393 | 5 9 10 Mar, Sept, )* : 
Bt. |65/0 | Eastern Ordinary ...........%d & bonu 142 —145 | 4 16 3 |Ja,Ap,Jy,O 1443 |145 BUE PO E eire see sesen (5—68 |815 6 7 
Bt. 117/6 Do. 84 per Cent. Pref. Stock.. ... 89 —91 81611 Ja 5270 £02 | E94 ити A MAKUFACTURING, 45. 
St. 6% | Do. 4 рег Cent. Mort. Deb. Stk. k. (rd. 107 —109 | 813 5 | May, Nov |1084 10} | 1| f. 5 — -g [6 66 m 2 
10| 2'6 | Eastern Extension serere] 153—142 4 18 8 J, 457,0 143 | 184 ||. 1| (4. British Insulated. ү! Com Pre 67 ur P A m 
St. 4% |t Do. 4 per Cent. Deb. Stock eosoe-| 10664 —10t3| 8 15 8B e ré TM 5 40 British Insulated & Helsby Cables Ord. 4-6 618 4 July. Feb; - 
100| 47 Eastern & S. African4Y Mrt.Deb,1909| 9» —101 | 8 19 2 | Feb, Aug : 5 8,0 |! Шо. орог Mort Deb eee] 1—6 |6 0 0 | Jam, July | fi 
96 47 | Do. 4% Mauritius Sub. Debe. red 1014-108 8 17 8 | Nax, Nee. Sf. 44%] о home n. Ho Deb. (red.) - I —164|4 6 7 Е -. 
10 f Ө (ol rerea 98 86^ 818 4 Jan, July kö! | sij || Bt-| € 7 t oms’n-Houat pe it. рь, 100 —102 4 8 8 P 5; 
100| 44% Halifax & Bermuda447/1stMt. .Db. (red.) 99 —101 | 4 9 1 | June Deo 5 8/0 VVV = |: 
25/52/6 | Indo-European ................ 2. 514—584 |6 7 5 | May "Nov 13 673 [| Bt.| 4X Dc. 4 per Cent. Mort. Deb. Stock — 85 — 4 9 11 .. idi 
1000 $1 Mackay Companies Common ........ 418 416 5 Jan, July 25 2 .. | brush Electrical Engineering ............ i-1 T ..| . 
TECUM her "oo sce аргу ioa idi i Ada ese een Ms 919/44 | Do. 6 per Cent. Pref. Non- Com. . 14—1 | 617 2 | Маг, Вер -- 
100] 4% | Paeifc&EuropenTei4XGuarDbe(ri] i7 2100 4 0 0 Jung De 2. | 2 St. Z| Do: fi Per Cenk Гегр. Іа рор, Stock c2 —96 | 414 9: Mar, Bept | — 
10) 5 | West African Telegraph Shares ww...) 80-0 | 612 1 M вк 421. до, bos үлүү nien B 1 15 10 228.2 р 
P est Coast of America . . . i= p ae * 5 7,6 Ру Orne — о | Jan, July 
100| 4 Du ives Cent таге рало енн охе 1 .. .. x e b 2/6 Do. 5 per Cent. Cum. Pref... fj—683 |4 7 0 Jan, J | z 
10 5 Won dali ana Баре оина өн 2 819 2 zm у ж Ned f.» 40% Do. 4j per Cent. Ist Mort. Debs.(rd.) 106 —108 | € 3 8 For, May | i 
10| 5/0 | Do. 6% let Pre. . ^| stb 149 ME Noe] r hel iat | ESI [ФБ CZ = 
10 | Do. 6 per Cent. and Bret. eaim Ms Cw did уа 2 те. ве. edv |f ро. 402 let Mort. Deb, (red.) . .. 96 —101 j4 9 1 es 9» | 
100| 5% |* Do. 6 per Cent. Debs............. sens | 100—108 4 17 2|Jan Joly | .. | .. 1 1/5: | Chadbuin's (Ship) Telegraph Ord. . 141,890; n | “ 
10| 3/0 | Western Telegraph . | 184—141 4 18 0 Mr, In, OD 14 | i5; || 1 714. Bor. ta ton яде u | J i 
100| ВУ |* Do. 5% Debs. and Beries, 1808) .. | 100—102 4 18 0 | Јове Deo | .. f 1% pe 76 per Cent. (Noe. 1 1064000) 1 213—8 121 7 Jen gu | 
Bt. 47 | Do. 4% Deb. Stock (red.) ............... 102 —1C4 | 8 16 11 (nee cae 10 |. 00. 5 per Сеш. 0С, t. Debs. (red. $4 —99 | 6 1 0 Jan Ju  - 
| — || 510/0 | Lick, Kerr & Co. Ord... eeses 1-8 |6 1 8 | Sept m...’ - 
h 8,0 lo, t% Cum. Pref, ..........| li-tà |56 2 2 Бер& ... 
TELEPHONES. | St. 44% 2 #4 Deb. Block ne 104—106 4 411 «s | 
b| 5/0 |1СЫШ Telephone (fully раіс) .............| 11-78 | 5 8 5 | August 77 | ** | Do. (£6 paid) ... СА ER MBA] a " [A :. 
1| 0/7] Monte Video Telephone Ord. ........ 1—i 38 7 * oi ж EI 32 Io, 4 ver Cent. Mort. Deb. Stock (rd. £3 —H 4 10 11 38 32 : 
Bt.| 6% t National Co. Pref. Stock esc ess| 1074 —1084| 5 10 7 pa 108 | 1074 Bt. 1% Lo. 5 per Cent. 2nd Deb. Stock 89 — 9 6 6 =. 
St. 57 |t Do. Def. Stock . . . . . . . 10 — 1053] 4 14 10 - 10:8 108 5 % Kc mundeon's Elec. Corp. Ord aha (3—6 B 13 0 H'lt-yeariy| 1 
10| 6/0 |t Do. 6 per Cent. Cum. lst Pref......... 143—134 | 4 8 11 | Feb Au | Bae Lo. 6 per Cent. Cum. Pref, dove 5 Pei 415 2 ` t 
Ща оо ROSE Нее. КОШИ. ПОН, E MS erit 12 13 412 4 | Feb Aug | ni| || | ge 4% Le. {рег Cent. 1в Mort. Deb. (red) 0 e 48 з о up 
6| 2/6 |t Do. б per Cent. Non-Cum.3rdPref..| 5—f? |4 5 2 Feb, ree [2:| 14! Bt. 1% Electric Construction Co. . : £ ? 1 40 July di 
St. 84% Do. Deb. Stock 84 per Cent. (red.) . 99 —101 3 9 5 June Deo 106 | уу 4A t Do. 7 per Cent. Cum. Pref. ih 6 4 6\July .... | 
St. 47 | Do. 4 per Cent. Deb. Stock (гей.)...... 108 —105 | 816 2 104) [2054 2/2187 |" Do 4 per Cent. Ist Mort. Deb. (red.) 98 —wé |4 8 4 aa, si 
r e e e General Electric (1900) 6% Cum. Fret... 94—10 | 5 0 v ow 
da 0/7} | eon hone Co. of Beypt 447 Db Bi 15—11 |416 0 | E ы ЖА, ee Es 44 Do. 4 per Cent. Ist Mort. Debs. eK M —101 8 10 2 " Р 
VE dE rd ridens пое етв аус ты E ЛЕ ЕУ аео еее MUP соод. 
| | ous а= di — 1 | 0 о 8 July. 1л) >» Í , 0 wes L] 
sel Nó н m D Cum. Pref. . pm E1—6 |413 0 | June, Dec | i5 .. | Bt. 47 Do. st per Cens. пам Deb. Stock rd.) 109 ih, 4 1 1 | Feb, ave 
.| 6% | . (red.) ., 107) -109; 411 4 June, Deo .. ||| 10) 6/0 mis Rubber, Gutta Percha, &c.,Wrks, 15 —16 |8 2 6! Feb, Aug s 
100 47 per Cent. lst Mort. Deb (red.) 100 —108 | 8 17 8 Mar, Sepe 
| FIMAKCIAL, INVESTMENT, &o. | 10! 5/0 Mother Platt 5 per Cent. Cum. Pref.| 114—129 | 4 8 4 ‚ Mer, 3217 — 
b % | Elec, & Gen. Investment 6% Cum, Pref.) 5 | 172% | Telegraph Construction & Meinten сө. 81 —88 |6 9 1 ar, July . 
10 2/0 Globe Telegraph and Trust 3 — У. 5 9 1 T " af (| 4% Do. 4 per Cent, Deb. Bonds, 1909 — 101 —108 | 817 8 Airis d MM 
| абга nd Trast ... . .... 108—1 4 15 9 ЈА Ap. Ју.О) 104; .. | || Z | Willans and Robinson Ord. . . . . . , 1 —2 oo Ape, eee od 
10 3/0 |t Do. бр c ad 14 i | | 
10 6% | Sutmarine Cables Trust (C ert. * 2414 о Ja Ap. A. 0 142 W I 2 Do. 6 per Cent. Cum. Prei, 1 1-8 E Apr. Сеа | 
А — 116 —129 | 4 3. © Арі, Oct| .. ^ 47 Do dyer Cent. 1st Mort. Debs. .... 75 —8 |5 2 7 May Nov 


е 1 ‘id, 
In caleulating the yi aiicwence nas deen made for accrued interest but not for redemption. 4 Ex Dividend. 1 Lhe Londcn Stock Exchange Committee have declined to quote il 
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NOTES. 
— — 

SoME 200 members, constituting the official party of the 
British Association, arrived at Cape Town on Tuesday 
morning, and a business meeting was held during the day. 
Sir WALTER HELY-HUTCHINSON, the Governor, called upon 
Sir WM. CROOKES to introduce the new president, and in 
doing so, Sir William read a letter from the outgoing president, 
Mr. BaLrour. This letter expressed the writer's good wishes 
for the Association, and for Prof. DARWIN, who was one 
of Mr. Ba.rour’s oldest friends. Sir WALTER HELY- 
HUTCHINSON then cordially welcomed the Association on 
behalf of Cape Colony, and Sir DaviD GILL having seconded 
the motion, Prof. DARWIN’s brief reply brought the proceed- 
ings to a close. At the new City Hall, in the evening, Prof. 
G. H. Darwin delivered his presidential address, an abstract 
of which appears in this issue of The Electrician. On Wednes- 
day certain of the sectional presideritial addresses were read, in- 
cluding Prof. A. R. FonsvTH's to the Mathematical and Physical 
Section. The attendance numbered about 1,000, including some 
360 from various Continental countries. In the afternoon a 
garden party was given at Government House, and in the 
evening the Mayor of Cape Town, Mr. LIBERMAN, held a 
reception at the City Hall. 


THE first part of Prof. G. H. DARWIN'S presidential address 
to the British Association is really a statement of the theory 
of matter from the evolutionist's point of view. His political 


allegory is an extremely ingenious one, and his hypothesis that 
continuous transformation is often punctuated with abrupt 
revolutions is probably very near the mark. In this respect 
the physicist is at a disadvantage, for he has practically no 
historical foundations upon which to work. Prof. DARWIN 
rightly attributes great credit to Prof. J. J. THOMSON for his 
brilliant researches in connection with the electron theory, and 


he also describes THOMSON’s suggested model of an atom. 


This atom consists of a globe charged with positive electricity, 
inside which there are some thousands of corpuscles of negative 
electricity, revolving in regular orbits with great velocities. 
The globe and corpuscles being charged with electricity. of 
opposite sign, there is mutual attraction, but there is also 
mutual repulsion between the corpuscles. Fora certain length 
of time stability is maintained, but finally the atom either 
breaks up, or the corpuscles re-arrange themselves after some 
have been ejected. Prof. DARWIN maintains that this break- 
ing up and re-arrangement constitute the transmutation of 
elements and is probably exactly what occurs in radium and 
other elements possessing very complex atoms. 


—= aa 


IN the report of the Pacific Cable Conference, which we 
print on another page, a peculiar tone prevails. It seems to 
be taken for granted that the Pacific Cable Board should 
receive preferential treatment from the Colonial Governments 
as compared with that meted out to the Eastern Extension Tele- 
graph Co. When it is remembered that it was only by the 
enterprise of this Company that telegraphic communication 
with the Australasian Colonies was established at all; that 
the Company’s Australasian business was thirty-two years old 
before the Home and Colonial Governments decided to lay the 
Pacific Cable; that the Company’s service was and is an 
admittedly efficient one; and, finally, that the Company is 
essentially a British one, surely no justification can be found 
for this assumption on the part of the statesmen who have 
signed the report. It is customary, we know, to refer to the 
subsidy granted tothe Eastern Extension Company by Australia ; 
but this subsidy, it should be pointed out, was not granted 
until the Company’s service had been ten years in active work. 
It was then voted in order that the Company should provide 
a duplicate cable to ensure the certainty of the service before 
the traffic warranted the outlay on their part. 


THE Pacific Cable was laid for strategical reasons and “ for 
the purpose of promoting Imperial unity.” These are both 
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excellent objects, and they possibly justified a large expendi- 
ture for their attainment—in fact, the capital charges on 
the cable are over £100,000 a year. In order to lessen this 
charge, the cable is allowed to carry commercial messages ; 
and the deficiency on the cable, which has had to be met by the 
subscribing Governments each year, is thus reduced to about 
£80,000. Thus a Pacific Cable has been deemed an Imperial 
necessity, and in order to reduce the cost of working and up- 
keep it has been permitted to become a competitor in a 
branch of business already occupied by a British Company 
whose undertaking has always been carried on with great 
efficiency and to the advantage of the Australasian Colonies. 
Naturally, the question arises: What compensation does the 
Company receive for its consequent loss of revenue? But 
Mr. ALFRED LYTTELTON, Lord JERSEY, Sir WILLIAM MULOCK 
and Sir SANDFORD FLEMING (the Committee to whose report 
we are referring) do not even think of compensation ; on the 
contrary, they discuss how they may wrest from the Company 
more of its revenue by using their influence with the Common- 
wealth Government to modify the terms of an agreement which 
has been come to between the Company and four out of the 
six Australian States! We can concur with but one recom- 
mendation in the whole report—viz., that the Pacific Cable 
Board should endeavour to come to an amicable arrangement 
with the Eastern Extension Company. But the character of 
the report itself hardly paves the way to such an amicable 
arrangement, as it is difficult to see what the Board have to 
offer except a share of a loss. 


— — 


CONSIDERING the excellent load factor of 26-7 per cent. 
which is enjoyed by the electricity works of the City of Mel- 
bourne it is somewhat surprising that the works costs are as 
high as 1:398d. per unit. This is explained, to a large extent, 
by the coal cost of 0:676d. and the wages cost of 0°332d., 
and it is only natural that these items should be rather 
large, as both fuel and labour are expensive items in Aus- 
tralia. It is gratifying to notice, however, that the Elec- 
tricity Committee is fully alive to the importance of setting 
aside a proper amount each year for depreciation. In addition 
to providing 2 per cent. out of revenue for this purpose, a 
further sum of £2,000 has been appropriated, making a total 
of £9,231. The cost of changing over the voltage was 
£25,556, and this sum was charged to capital, but it is being 
gradually wiped out by a contribution from the revenue account 
each year. A rather interesting point is raised in connection 
with the adoption of the maximum-demand system After the 
system had been st work for a short time, the Metropolitan 
Gas Co. of Melbourne notified the Council that steps would 
be taken to obtain an injunction to restrain the Council from 
supplying current on the maximum-demand system on the 
grounds that it is not legal. The Council appear quite con- 
fident of their position, and further developments—if there 
be any—will be awaited with interest, as the maximum- 


demand system has never yet been tested for legality in a 
British Law Court. 


Tie first part of Prof. Навет» Paper on “ Electric Winding 
Machines,” published last week, contained the description of 


an up-to-date electrical winding plant installed at St. Nicolas 
near Liege. A number of tests, carried out on this plant, form 
the conclusion of the Paper in the present issue. The fini 
verdict of Prof. HABETS is that electric driving is at least a 
economical in fuel as the best steam-driven winding plant, 
while it is greatly superior in ease of manipulation, clean. 
ness, &c. It is mentioned by the author that from 39 € 
444 Ibs. of steam were consumed at the power station of 3 
mine for every H.P.-hour usefully employed in drawingz 
coal during the trials. This figure appears eminently sat | 
factory, and compares indeed even favourably with what! 
achieved in many electricity stations not burdened with a lu; , 
series of transforming devices. It is interesting, and nti. 
little surprising, to learn from the test figures quoted in ti 
Paper that the work lost in overcoming the friction of t 
winding mechanism in all its parts was only from 4 to 9} %. 
cent. of the useful work expended. The test curves, illustrati: 
the behaviour of the Ilgner set during three up and dom 
journeys, are somewhat intermixed, but they bring the steady 
ing influence of the flywheel set well to the fore. Althouss 
the continuous-current input to the winding motor varied in 
a spasmodic manner from zero to about 320 kw., the demand 
on the power station only fluctuated between 110 and 160 kw. 


— 


Tun Lanchester “ accelerometer,” mentioned in Mr. Fournier 
d’Albe’s notes on Contemporary Electrical Science this week, 
is an instrument possessing a more than passing interest, both 
scientific and practical. Although its inventor does not 84) * 
it contains the material for what we might call an absolute 
log " or an instrument capable of indicating displacement ina 
absolute manner, without reference to external objects. | 
ships’ logs have hitherto been based upon the relative ai 
ship and sea in the line of the keel. The dead reckoning 08% 
on such logs is subject to the errors of ocean currents and ji 
way, and must he corrected periodically by astronomical wd 
vations. A perfected accelerometer would make both the ш 
and the sextant superfluous, If we integrate the acceleration 
over an interval of time we get the velocity at the end of zs 
time. Similarly, if we integrate the velocity, we get the a 
placement. To know where we are, therefore, we need 00 
sum up the accelerations and retardations. 


— м 


f able 
THE Lanchester accelerometer as described does not M И 
us to do this. It records tractive efforts, and the reco 


А " ing 30 
valuable in giving information bearing upon the starting 


stopping of trains. When the train stands on an piti 
tractive effort is indicated, and actually resides in the isi 
but there is no acceleration. The only thing required to e 
the accelerometer an absolute log is a surface which js 
always remain horizontal. This could be obtained for ЎЎ 
going vessels by some gyroscopic contrivance. The aise 
is to devise an apparatus which will integrate its own i " 
tions in three-dimensional space. Even as matters ee 
principle of the accelerometer could be applied to the ee 
the motion of lifts and balloons, but there is no reason “ ) i 
should not be extended to the automatic determinat” 
position in three-dimensional space without reference to ҮР 
objects outside the vehicle. 
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ELECTRICAL engineers, especially those who are intimately 
concerned with storage batteries, will be glad to learn that 
Mr. EDISON has once more “nearly completed” his new ac- 
cumulator. In the course of an interview at Philadelphia, 
reported in the Electrica! World of New York, he said that the 
cell would be ready for the market in October, and that it 
would revolutionise the storage battery problem. Repeated 
prognostications of this kind make the waiting somewhat 
weary, and it must be confessed that, so far, material results 
have not justified the extravagant claims made for the Edison 
battery. The storage battery problem is still with us, and so 
far as Mr. EpIson’s nickel-iron cell is concerned, is not likely 
to be solved just yet. 


en — . —ñä 


Röntgen Rays as a Oure for Leprosy.—A Reuter telegram 
from Manila states that American surgeons of the Manila Board 
of Health believe that they have discovered a cure for leprosy 
in Róntgen rays. Twenty-five cases of the disease have been 
treated in six months. Six of them have apparently been 
cured, and the rest are improved. 

University College, London.—The date of the transfer of 
University College to the University of London has been post- 

ned until September 1, 1906. This decision was arrived at 

y the Commissioners appointed under the University College, 
London (Transfer), Act, 1905, who held their first meeting at 
the University on Tuesday, the Right Hon. Sir Edward Fry 
being in the chair. 


Cable Interruptions and Repairs. 


Date of interruption. Date of Repair. 
Tarifa—Tangier 6 %% % % % „„ Jan. 18, 1904 ° ө — 
Jamaica—Colon .......... ee Jan. 10, 1905 .. — 
Paramaribo—Cayenne ...... May 25, 1905 — 
Bolama—Bissao ............ June 21, 1905 — 
Cadiz—Teneriffe............ July 20, 1905 — 
Iquique—Antofagasta ...... July 21, 1905 — 
Lagos—Kotonou ............ July 29, 1905 — 
Trinidad—Demerara ........ July 29, 1905 — 
Martinique—Paramaribo .... Aug. 7, 1905 Aug. 14, 1906 


Fife Electric Power Oo.—The Fife Electric Power Co.’s 
generating station at Townhill, Dunfermline, was formally 
opened on Tuesday by the chairman of the Company on the 
occasion of the second annual meeting. Mr. W. A. Chamen, 
late chief electrical engineer to the Glasgow Corporation, but 
now with Messrs, Bramwell & Harris, consulting engineers to 
the Fife Electric Power Co., described the works to the meet- 
ing. An illustrated description of the station appeared in The 
Electrician for December 2nd last year. 

Congress of Russian Electrical Engineers.—It is announced 
by L'Industrie Electrique that the fourth Congress of Russian 
Electrical Engineers willtake place at Kief from April 2 to 15, 
1906. In connection with the Congress there will be an elec- 
trical exhibition, which will open on March 25th, and will last 
about three months. Foreign exhibits will be transported on 
the Russian railways free of charge, and no Customs duties will 
be levied provided the goods exhibited are taken out of the 
country within three months after the exhibition has closed. 


A New Disease.— According to the Lancet, an interestin 
observation has been made by Dr. Millener of Buffalo in regar 
to a disease that has appeared among workers in electric power 
houses. These houses are located at Niagara Falls, and 19 
cases came under his investigation. It appears that in the 
case of persons whose employment brings them into the im- 
mediate presence of high voltage alternating-current gene- 
rating or transforming machines there uniformly result a 
grave disturbance of the digestive organs, loss of appetite, 
distress after eating and whitening of the complexion almost to 
the colour of chalk. He attributes the cause to the chemical 
influence of either electric rays or some ray unknown as yet. 

Wireless Telegraph Notes.—Lieut. Kaiser, who had charge 
of the wireless apparatus on board the U.S. cruiser “ Brooklyn," 
flagship of Rear-Admiral Sigsbee's squadron on the voyage 
to France, has sent a report to the Bureau of Equipment 


AUGUST 18, 1905. 


697 


on the tests made during the voyage to determine at what 
distances wireless messages may be received aboard ship 
from shore stations. He reported that the longest distance at 
which wireless messages were read during the daytime was 
540 sea miles, and at night 1,100 sea miles, while a wireless 
signal was heard at a distance of 1,780 sea miles. The mes- 
sage received at a distance of 1,100 miles, he said, came in so 
strong that doubtless it could have been taken effectively at a 
still greater distance. 

According to the Financial News, the Postmaster-General of 
New Zealand hopes, with the co-operation of Australia, to 
have wireless telegraphy established across the Tasman Sea 
within 12 months. The cost will, it is said, be £28,000. 


The Patent Rules, 1905.—In our issue for March 31st this 
year we recorded the fact that a memorial signed by a number 
of manufacturers, consulting engineers and patent experts had 
been forwarded to the President of the Board of Trade by Sir 
Lloyd Wise, asking for an amendment of one of the rules 
made under the Patent Act of 1902. The rule in question was 
that under which, if the examiner at the Patent Office considers 
that the subject matter of a patent has been wholly or in part 
anticipated by previous patents, the patent may only be issued 
to the inventor bearing an officially-worded note enumerating 
these previous specifications. ‘The following week a counter 
memorial was presented urging that such an amendment would 
be harmful. The B.O.T., having now considered the point, has 
made the following reply through one of its officers :— 

I am directed by the Board of Trade to refer to your letter of April 1st 
last addressed to the President submitting a counter-memorial to the 
memorial presented by Sir W. Lloyd Wise urging & modification of 
the Patents Hules, 1905, and, in reply, to state for the information of the 
counter-memorialists that the Board of Trade have consulted the law 
officers of the Crown in the matter, and have been advised by them that, 
in their opinion, there is no reason for making any alterations in the rules 
as they stand at present. 


The Telephone Agreement.—During the recent debate on 
the Telephone Agreement, in the House of Commons, con- 
siderable surprise was expressed by several members as to 
the small number of local authorities who had availed them- 
selves of the power they possessed, under the Act of 1899, 
to establish a telephone system. Official figures of the number 
of telephone stations worked by the municipalities ownin 
telephone exchanges, and the figures in respect of the Nation 
Telephone Co.'s system in the same towns, afford an excellent 
comparison. On January 1, 1905, the total telephone stations 
in connectioa with the exchanges of the five municipalities 
owning telephone systems was 17,770, whereas the total 
stations of the National Telephone Co.'s system in the same 
towns was 29,781. On July 31, 1905, the total number of 
municipal stations was 19,385, and the total stations on the 
corresponding systems of the National Telephone Co. was 
36,411, showing an increase in seven months of only 1,615 
stations on the municipal systems, as against 6,630 stations on 
the corresponding systems of the National Telephone Co. 
Therefore the National Telephone Co.'s stations in the towns 
where there is municipal competition number nearly double the 
total stations on municipal systems, and are increasing at the 
rate of more than four to one. 


Purification of Water by Ozone.— According to Engineering, 
West Philadelphia, U.S.A., has now in operation an ozone 
plant for water purification, and tests have been made of its 
work. Raw water from the Schuylkill River contains as much 
as 2,500,000 bacteria per cubic em.; but after a preliminary 
straining this number is reduced to from 250,000 to 700,000, 
and after the ozone treatment to from 5 to 55, and these few 
are not of an injurious nature. The water is also deodorised 
and freed from colour. The nature of the process is as 
follows: A motor generator producing current at 100 ~ per 
sec. is worked by current taken from the city supply. The 
current from the generator is raised by transformers and con- 
densers to a voltage of 10,000. Arcs are prevented and sparks 
are limited by means of resistance coils and condensers, and 
the current, in the form of a pencil of blue light, passes from 
each of some millions of metallic discharge points across a 
short air-gap to nickel receivers, By means of a pump air is 
drawn across this gap, and in its passage is partially converted 
into ozone ; it is then forced through a stand-pipe in which it 
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meets a current of water flowing in an opposite direction. 
The bacteria contained in the water are instantly destroyed by 
the ozone, and the water is purified.. . 


Electric Traction in Austria and Hungary.—The Zeitschrift 
für Elektrotechnik publishes in its issue for August 13th two 
tables of statistics concerning electric traction in Austria and 
Hungary on December 31, 1904. According to the first tablo, 
there were 32 electric tramway or railway systems in operation 
at that date, aggregating 356 miles of route. Seventeen 
systems have a gauge of 1,000 mm. (3 ft. 33 in.), 13 systems 
have adopted the standard gauge, while two systems have a 
gauge of 900 mm. (2 ft. 114in.) and 1,760 mm. (5 ft. 93 in.), 
respectively. By far the largest system is the Vienna tramway 
system, which has a total of 114 route-miles. Next in length 
comes the tramway system of Prague with some 27 route-miles, 
and then the Vienna local railways, which cover about 251 route- 
miles. On the last-named system mixed traction is in vogue, 
being carried on partly by steam and partly by electricity. 
The remaining systems are all short, the minimum route- 
mileage—viz. 1] mile—being at Marienbad. Regarding the 
rolling stock running on the Austrian electric railways and 
tramways, it is stated that there are 28 electric locomotives, 
1,658 motor cars, 2,914 passenger trailers, 366 goods wagons 
and 171 electrically-driven snow. ploughs. From the second 
table it is learned that the electrically-operated light railways 
in Hungary aggregate a little over.15 miles, while the total 
tramway network covers 107 route-miles, 67 per cent. of. which 
are laid with a double track. Only 1:6 route-miles were added 
to the Hungarian electric-traction systems during 1904. 


Single-phase Traction in Paris.—According to L’ Electricien, 
the Compagnie Générale de Tramways have converted 600 
metres (660 yds.) of tramway near Malakoff (outside Paris) to 
single-phase working. Single-phase current at 500 volts and 
25 w per second is obtained from a motor-generator fed with 
continuous current at 500 volts. from the trolley wires of the 
regular tramway system. Although this short line is only ex- 
perimental, it is used in connection with the regular passenger 
traffic. The car is identical with those used on the continuous- 
current portions of the tramway system, except as regards the 
motor equipment. This comprises two. four-pole 50-H.P. 
Latour motors of the compensated-repulsion type, a trans. 
former and special controllers. The stator winding is like the 
winding of a single-phase induction motor; the armature is 
provided with a continuous-current winding and the air-gap is 
2mm. (0°079in.). It is stated that the efficiency of the motor 
reaches.84 per cent., that its weight amounts to 3,000 Ib., and 
that the ratio of the gearing is as 1 to 4'6.. The transformer 
alluded to is fixed beneath the car floor and allows the voltage 
at the motor terminals to be varied in steps up to a maximum 
of 300 volts. Its weight is some 2, 440 lb., although it might, 
it is said, have been made much lighter. Current at the 
different voltages is tapped off the transformer by means of the 
special controllers, which perform their duty by first cutting 
off the current altogether by a spring-actuated switch arrange- 
ment, and then re-making contact in a manner corresponding 
to the new voltage desired. 


Transformer Oil. The employment of oil-cooled transfor- 
mers is largely on the increase, and it becomes a matter of 
growing importance that engineers should be familiar with 
the behaviour of the oil. With this object an interesting dis- 
cussion was started at a recent convention of the Canadian 
Electrical Association. The continued heating of an oil at 
high temperatures tends to carbonise the oil, and the carboni- 
sation, which also blackens the oil, tends to reduce its dielec- 
tric strength, but it is not until it becomes thick and lumpy 
that it seriously interferes with the working of the transfor- 
mer, and then its cooling quality, rather than its property as 
an insulator is affected. Another cause of blackening is the 
absorption of soluble insulating materiuls. Transformers which 
are not absolutely air-tight permit of the slow evaporation 
of oil, and care must be taken that the level of the oil does 
not sink below the top of the core and coils. Fresh oil 
should be added to supply losses due to evaporation, and 
oil-cooled transformers should never be operated without 
oil, except possibly, in cases of the greatest emergency. A 


suitable oil for use. in transformers should possess certain 
well-defined characteristics. These are: A high-flashing and 
burning point ; chemical reaction neutral; absolutely devoid 
of moisture; high dielectric strength and low-temporature 
cold test. All these characteristics enter very largely into 
the selection of suitable oil by manufacturers. They are found 
only in mineral oils, and vegetable oils should never be used. 
It is undesirable to use what are known as thin oils, or oils of 
low viscosity, because they usually have à much lower flashing 
point than more viscous or thick oils. The importance of 
having oil absolutely free from moisture can be appreciated 
when it is known that rz per cent. of water in an oil decreases 
its dielectric strength nearly 50 per cent. A good oil for 
transformers should possess the following: Specific gravity, 
0:869 to 0:880 at 15°C.; flashing point, 190? C. to 183°C.; 
burning point, 209? C. to 215? C. ; chemical reaction, neutral ; 
viscosity, 61, at 100° C.; cold test, 10? C.; breakdown at 
short intervals, 23,000 volts; breakdown, 30,000 to 40,000 
volts. Spark-gap for voltage test separated 200 mils, using 
}-in. discs. 

Electricity and Plant Growth.—A correspondent of The 
Fruit-Grower and Market Gardener, signing himself C. J. New- 
man, has made some interesting experiments at Bristol on the 
effect of electricity on plant growth, employing the methods 
advocated by Lemstróm and reviewed in our columns a year 
ago. Ап account of Mr. Newman's preliminary experiments 
was also published in our columns recently. We quote from 
his present letter :— 


You willsee that the hopeful views I expressed in April have in the 
main been justified. Taking the experiments where the crop has already 
been secured, the results have been : — : | 
Cuoumbersss . 17 per cent. increase. 

Strawberries (five-year plants). 36 5 "" 

үз (first-year plants). 80 „ Е 

Broad ђеапв................ 15 per cent. decrease but an accelera- 

. EM M tion of about five days. 
Cabbages ....... NR ORAN ENCORE Acceleration.of about 10 days. 
. . . On May 8 the spot disease appeared in the cucumber houses, and 
attacked the unelectrified worse than the electrified houses, and how much 
of the increase is due to the direct influence of the electricity and how much 
to the lesser virulence of the disease in the treated honses must remain 
an open question, to which further experience alone can give the answer. 
The increase in either case remains to the.credit of the electric treatment, 
for it is difficult to avoid the conclusion that it was & preventative (though 
not an absolute one), as during a week in which the influence machine was 
not at work the disease made headway in the electrically-treated houses. 

It is an interesting fact, and bears on the question, that we have indica- 
tions that electricity also operates against macrosporium tomato, but the 
data аге as yet insufficient to let one speak positively. 

The increase іп the strawberries is remarkable (though Lemström 
records even greater increases), and as far as I know there is no factor 
other than the use of the electricity which will explain it. A far greater 
number of runners have been produced from the electrified plots. Carrent 
was first put on on March 24. All plants flowered together, and there waa 
no marked acceleration of the ripening of the berries. Whether the in- 
creased weight be due to a larger number or a greater size of the berries 
per plant I cannot say. I am inclined to think both causes operated, the 
latter more than the former. The total area of the experimental and 
contro] plots amounted to rather over 1,000 sq. yds. 

The result from the beans confirms Prof. Lemström's experiment. 
There was apparently an increase in the tops, but these were not weighed. 
The cabbages were cut from the electrified half about a week to a fort- 
night before the non-electrified and, on the whole, hearted better. It 
must be borne in mind that these were spring cabbages, and that the 
same result need not necessarily follow with summer cabbages when the 
ground is drier, and also that as the current was only applied for about 
half the growing life of the plante, and then only about four hours daily, & 
greater acceleration might have followed a larger use of the current. 

The tomato crop is not, at the time of writing, finished, but is far 
enough advanced to show that the current has exercised no appreciable 
influence, In the earlier stages a quicker growth was observed, but the 
advantage gained was not maintained. As the tomatoes are grown in 
cucumber houses, there is very little room to run the distributing wires, 
which have to be close against the roof, and possibly tbe greater portion 
of the current gets to earth via the roof and house wires without doing 
useful work. This is a point I hope to investigate when opportunity 
offers. I have already mentioned that there is some evidence of disease 
being checked. This, it may be worth while to point out, is probably 
caused by the various gases (ozone, nitrous acid, &c.) generated by the 
electric discharge operating by keeping the air purer and perhaps steri- 
lising the pores of the disease. 

The electrical part of the, installation bas throughout given little 

trouble and is easy to manage, some care in keeping the wires clear of 
cobwebs, odd tendrils, shoots, &c., being all that is wanted. 
. Since March 7 the influence machine (driven by an engine made by 
Hardy & Padmore) has been run 1,268 hours, on 108 days out of a possi- 
ble 186, or an average of 9:3 hours daily. Before May 20 the machine 
was running in the daytime and evening, since then chiefly at night. 
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FROME ELECTRICITY WORKS. 


Frome, or more correctly Frome-Selwood, is a prosperous 
and up-to-date town of about 12,000 inhabitants, situated in 
the east extremity of Somerset amid picturesque country and 
beautiful and historic surroundings. In 1832, after the passing 
of the Reform Bill, the old borough of Frome was created, and 
the year 1866 saw the formation of the Local Board. Frome 
ceased to be a borough after the passing of the Redistribution 
of Seats Act, 1884, and the Local Board was, upon the passing 
of the Local Government Act in 1894, succeeded by the Urban 
District Council as the Local Authority for the town. The 
place was celebrated for cloths, but some 20 or 30 years ago 
the depression in the woollen trade resulted in the closing of 
several of its largest mills ; other industries, however, quickly 
sprang up, and to-day Frome, for its size, is one of the most 
flourishing towns in the county. 

In 1900 the boundaries of the Urban District were extended, 
and immediately after the completion of that undertaking the 
question of an electrical installation was taken up by the 


Fic. 1—Boriuer House. 


Council. The subject had been discussed on several occasions 
during the previous autumn, but no definite steps were taken 
until the spring of 1900. The Council then determined to 
investigate the matter, and obtain expert advice. The names 
of some 17 engineers were considered, Mr. F. H. Medhurst 
was selected to report on the whole question, and he has con- 
tinued to act as the Council’s consulting engineer to the present 
time. In his report Mr. Medhurst recommended the Council 
to erect electricity works for continuous-current distribution. 
An Electric Lighting Order was applied for, and almost imme- 
diately after it was confirmed a sub-committee was formed to 
inspect various electricity works. The committee, on receipt 
of their report unanimously recommended the Council to pro- 
ceed with a scheme of electricity supply, and ше їп 
carrying their report. To meet certain objections, it was 
decided that tenders for the complete equipment and main- 
tenance of electricity works should be obtained from several 
firms of undoubted stability, on the basis of the Council 
raising the necessary capital and paying for the undertaking, 
the contractors taking, on completion of the scheme, a lease of 
the undertaking at an annual rental equivalent to the interest 
and sinking fund on the loan raised by the Council for the 


equipment of the works. The Council have the right to 
determine the agreement at the end of 7, 10 or 14 years, and 
the contractors hold their lease for 25 years if so desired, 
carrying out the works under the supervision of the Council's 
engineer and maintaining the same to his satisfaction. Plans 
and specifications were then prepared and the tender of Messrs. 
Edmundson's Electricity Corpn. was accepted in January, 1908, 
the total being £20,156. 5s. 

The Local Government Board inquiry was held in the same 
month, the sanction of that department obtained in due course, 
and building operations were started in the autumn of 1903. 
The works have been erected on a central site acquired by the 
Council some years previously, the buildings consisting of a 
boiler house, engine room, accumulator room and chimney 
shaft, also an office block with stores, workshop, showroom, 
engineer's and general offices. Local stone has been used in 
the construction of the work, with Bath stone quoins and 
dressings, the whole presenting a neat and pleasing appearance 
on which the builders are to be congratulated. The chimney 
shaft, which is 110 ft. in height from the flue level, and approxi- 
mately of 6 ft. internal diameter, rests upon a bed of concrete 


Fic 2.—BolLER HovusE, SOWI NG PUMPS. 


on solid rock some 15 ft. from the surface. Its base is of stone, 
with Bath stone quoins and is 80 ft. in height, the shaft itself 
being of octagonal section. Red Cattybrook bricks have been 
used here, with relieving bands of white brick. The cornice 
and cap of blue Staffordshire brick give a satisfactory finish to 
a well-proportioned shaft. Entrance to the offices is obtained 
on the east side of the building, a staircase leading from the 
hall to the engineer's office, general office and showroom on the 
first floor. The stores and lavatory are situated on either side 
of a passage leading from the hall to the workshop. Access is 
given here to a small yard, and this forms an additional entrance 
to the works. A second door in the workshop opens on to a 
gallery in the boiler house. 

This section of the works is 48 ft. in length, 42 ft. in width, 
and 26 ft. in height to the springing of the roof. The coal 
bunkers in communication with it have been built below the 
ground level fur convenience in handling the coal. Their 
storage capacity is about 80 tons. Three water-tube boilers of 
Babcock & Wilcox’s manufacture constitute the steam raising 
1 two are capable of evaporating 5,000 Ib. of water per 

our and one 7,000 Ib. per hour, at a working pressure of 
160 lb. per sq. in. These boilers are fitted with chain-grate 
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| 
mechanical stokers, driven by a 4H.P. electric motor, and 


superheaters. The water supplied from the Council's water 
works, though of excellent dietetic properties, contains some 
25 d of total hardness, but in spite of this water-tube 
boilers have been installed, as the use of Lancashire boilers was 
out of the question owing to lack of space. The make-up feed 
water is softened by a Boby-Chevalet heater detartariser. In 
this machine unsoftened water is admitted at the top and 
exhaust or waste steam at the bottom, the steam boils the 
water, the carbonate of lime is deposited in trays, and the 
softened water is then ready for use. Two vertical compound 


direct-acting Hall steam pumps are provided for feeding the 
boilers. Each pump is designed to deliver 2,000 gallons of 


water per hour against a pressure of 160 lb. per sq. in. Each 
boiler can be supplied with either hot or cold water. All steam 
pipes are of wrought steel, fitted with Dewrance valves. The 
whole system of piping has been carefully arranged, all water 
from drains is collected and utilised, and the steam and hot- 
feed pipes and valves are lagged with mica coverings. 


— 
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A variation in speed of only ? per cent. was observed from 
full load to no load, and the engines proved themselves capable 
of dealing with an overload of 10 per cent. for ? hours when 
running non-condensing. The working pressure at the stop- 
valve is 150 Ib. per sq. in., and the superheat 150 deg. 

Tbe exhanst steam from the turbines is led to a surface 
condenser of Messrs. Cole, Marchent & Morley’s make, 
sunk in a pit in the engine room. The condenser, which is 
capable of dealing with 10, 000 Ib. of steam per hour, is 
supplied with water from a Klein’s cooling-tower erected 
at the west end of the site. This tower, which is of creo- 
soted timber, is built over a concrete tank 10ft. in depth, 
and is 40 ft. in length, 32 ft. wide and 65ft. high. The circu- 
lating water flows from the tank under the tower, passes 
through the condenser, and is forced to a point in the tower 
some 30 ft. from the ground. It is thence distributed in small 
quantities over a number of laths down which it trickles to the 
tank below, and again flows to the condenser. The tempera- 
ture of the water is, of course, lowered by its contact with the 


Fic. 3.— ENGINE Room. 


A door at the north end of the gallery in the boiler house | 


gives access to the engineroom. This is 48 ft. in length, 30 ft. 
in width, and 18 ft. in height to the springing of the roof. A 
5-ton overhead travelling crane spans the building, which, with 
its terazzo floor, glazed tile dado, polished metal work and 
general neatness reflects credit on its designers. The electrical 
equipment comprises three Parsons 480-530-volt steam turbine 
dynamos and the usual accessories. Two of these turbines are 
150 kw. machines, and one is a 75 kw. machine. This type of 
plant runs practically without vibration, and was adopted in 
consequence of the bad foundations. The following table gives 
the result of tests on the turbines, carried out at the makers’ 
works. 


. bs. 


| 
| Steam 
Г. p Load, ` pressure. bet. | ше | steam 
inim в. per Peg. F nches. ' per 
| sq. in. | * | kw.-hour. 
150 3.650 Full 143 | 134 | 249 24:3 
150 3.650 Half | 155 123 | 247 31:3 
75 4300 , Ful 147 , 145 24:0 2:6 
75 4300 | Half 147 153 | 240 37-7 


draught of air created in the tower, which is open to the 
atmosphere at its base and acts in the same way as a ventilating 
shaft. The condenser is provided with an Edwards three- 
throw air pump and witha centrifugal circulating pump driven 
by а 20. B. H.P. electric motor; the vacuum observed in the 
engine room is usually about 26 in. to 28 in. 

The cables supplied by Messrs. Callenders are lead-covered 
and steel-armoured, and are laid direct in the ground and 
covered with hard bricks. Callender Ward feeder pillars are 
used, and the system is a three-wire one, the voltage being 
480 between outers. The feeders are triple concentric, and 
the distributors three and four-core, the latter being employed 
for street lighting. On the north side of the engine room is a 
Parker balancer booster working in connection with 260 D.P. 
cells, having a capacity of 400 ampere hours, and situated 
in a spacious room at the back of the switchboard. | 

The growth of the undertaking has been very rapid and 
successful. The number of applications for light and power 
early necessitated the substitution of a 150 kw. turbo gene- 
rator, in the place of tbe second 75 kw. originally specified, and 
a third generator set and boiler have already been added. A 
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supply of current was first given to private consumers on 
July 1, 1904, and the streets were lit by electricity for the first 
time on August 1, 1904. The original intention of the Council 
was to erect 10 arc lamps and about 41 incandescent lamps in 
the streets. The contractors, however, submitted a tender for 
the whole of the street lighting on favourable terms, and the 
streets are now lighted by 10 three-ampere Reason twin-carbon 
arc lamps and 261 Nernst lamps of 80 c.p. The lamps are 
switched off at 11:30 p.m., with the exception of two 40 c.p. 
lamps on the arc lamp-posts, which are switched on automati- 
cally when the arcs are switched off, and 46 of the Nernst 
lamps at street corners. New posts have been ordered for 
additional lamps, but the majority of the gas lamp-posts have 
been utilised, fitted with graceful brackets. The lamps are con- 
trolled in groups from switch pillars, and the general effect of 
the lighting is highly satisfactory. 

Consumers of electrical energy have the choice of two 
tariffs. The price per unit on the maximum-demand system is 
7d. and 4d. per unit for lighting and power respectively for the 
first hour, and for any further units 3d. for lighting and 1d. 
for power, or a flat rate of 6d. for lighting and 24d. for power. 
The price of gas in the town, it may be noted, was 3s. 4d. per 
1,000 cubic. ft. until the works were under construction, since 
which it has been 3s. per 1,000 cubic ft. The contractors 
wire houses complete, if so desired, and charge a rental for the 
use of the installation of 414. per lamp per quarter. Alter- 
natively the installation ean be paid for by instalments, spread 
over a number of years. In special cases current is supplied 
by ld. or 18. in the slot meters, at 7d. per unit. This charge 
covers both the rent of the meter and the rent of the instal- 
lation. Motors and other apparatus can also be hired, and 
several of the leading manufacturers of the town have given a 
considerable impetus to the undertaking by substituting elec- 
tric motors for their existing steam or gas engines. The number 
of motors on the mains is now 102, the range being from 
35 H.P. to } H.P. The total equivalent of 8-c.p. lamps con- 
nected, including all current-consuming apparatus, at the com- 
mencement of supply was 3,050, and at the present time is 
19,579, while a further number of over 1,500 8-c.p. lamps 
await connection. | 

Messrs. Edmundson's Electricity Corpn. have carried out 
the contract in their usual thorough and workmanlike manner, 
and no little credit for the success of the installation is duo to 
the untiring energy and wide experience of their resident 
engineer and manager, Mr. F. Michell Nicholl. 

he success of the undertaking is also largely attributable 
to the consulting engineers, Messrs. F. H. Medhurst & Lloyd, 
of whose ability the new works supply abundant proof. 


THE MELBOURNE (AUSTRALIA) ELECTRICITY 
WORKS ACCOUNTS. 


We have just received a copy of the City of Melbourne 
electricity works accounts for the year ended Feb. 28, 1905. 
During the year extensions to the works have been put on 
load, and a further 1,000-H.P. set by Messrs. Crompton & Co. 
will be available for the winter load. The consumption of 
energy by private consumers was 8:5 per cent. greater than in 
the previous year, while the consumption for power and heating 
purposes increased by 76:9 per cent. The adoption of “flame” 
arc lamps has proved a remarkable success, both for internal 
and external lighting, no fewer than 298 of these lamps having 
been installed during the year, for private consumers. Electric 
lifts are growing in favour, owing to the low cost of operation, 
the total horse-power of motors installed for this purpose having 
increased from 120 to 244 in twelve months. There are 102 
heat radiators connected to the mains, and two newspaper 
offices have discarded steam and gas engines in favour of electric 
motors. The maximum-demand system has been adopted with 
considerable success, but consumers have the alternative of a 
flat rate. On June 1, 1904, the price of energy for heating 
and power was reduced from 3d. to 2d. per unit. This reduc- 
tion entailed a falling off in revenue to the extent of £1,400 


r annum, but not only has this drop been made up by new 


business, but the revenue has actually increased by £1,310. 


Year ended Feb. 28, 1905. 


Units sold for private lighting 2,074,891 

Units sold for po wen 621,829 

Units sold for public lighting............. wn 1,284,978 

Total units sold ..........................» ... 9,981,698 
COSTS PER UNIT SOLD. 

GENERATING Costs. 
%.!!! ³ðAĩ E a 0:676d 
Oil, waste, water and stores 0:091d 
JJV ( POE: 0-882d 
Ig. essre eniran наанаа наж ы ieee ry 0°184d 

1°283d. 

DisTRIBUrING Costs. 

Wagol ЖОЛГО Л Л ГК re rere er reer 0-0484. 
Repairs and maintenance....... e P Ó . 0117d. 
0°165d 

TOTAL WORKS COSTS ................ CE PR E 1:398d. 

MANAGEMENT CHARGES. 

Rents, rates and taxes ...........................› 0:017d 
Salaries, stationery and establishment charges ...... 0°172d 
Sundries .............. — ——— ewe e+e 0:027d 
0:216d 

TOTAL COSTS (excluding capital charges) 1:614d. 
Interest ........ / 0· 807d. 
Sinking fſunnn CCC 0:218d 
| 1-0254 

TOTAL COSTS (including capital charges) .......... 2:639d. 


The maximum supply demanded was 1,700 kw., and as the 
total number of units sold was 3,981,698, the load-factor works 
out at 26:7 per cent. Out of the 4,710,001 units generated, 
264,180 were used on the works and 464,123 were unaccounted 
for. Unfortunately, the various items of the capital expendi- 
ture to February 28th are not given, and an Hs pan is there- 
fore impossible. The total capital expenditure is, however, 
£374,279. 15s. 7d. 

In the revenue account, the cost of generation is given as 
£20,457, distribution £2,736, management £3,588, and 
attendance to public and private lamps £7,961. This leaves 
a balance of £84,843, which is distributed as follows: Depre- 
ciation and renewals £9,231, debit balance from previous year 
£1,241, portion of cost of voltage change-over £6,000, contri- 
bution to town fund £1,000, interest £13,395, sinking fund 
£3,615, and balance carried forward to next year's account 
£361. 


REPORT OF PACIFIC CABLE CONFERENCE. 


The report of the recent Pacific Cable Conference has been 
issued. It is signed by The Right Hon. Alfred Lyttelton 
(the Colonial Secretary) Lord Jersey, Sir William Mulock and 
Sir Sandford Fleming, and is as follows :— 


In approaching the consideration of the questions referred to us in 
connection with the working of the Pacific cable, we have endeavoured 
to bear in mind that this enterprise was initiated, not merely as a com- 
mercial undertaking, but also and largely, for the purpose of promoting 
Imperial unity. We have deemed it of special importance that this, the 
first joint commercial enterprise promoted by the various eelf-governing 
States of the Empire, should be carried through with success, and have, 
therefore, aimed at removing all sources of friction between the partner 
Governments and have sought to accommodate such difficulties as have 
arisen in the spirit of reasonable compromise. 

2. We find from statistics furnished by the Eastern Extension Tele- 
graph Company and the Pacific Cable Board, wich are summarised in 
the appendix to this report, that in the case of New Zealand and all the 
States of Australia, except New South Wules and Victoria, the Pacific 
cable obtained approximately in the years 1903 and 1904 the share of the 
total traffic between Australasia and ths United Kingdom which was 
anticipated at the time when it was decided to lay the cable; but that in 
the case of the two colonies of New South Wales and Victoria the Pacific 
cable has obtained a much smaller proportion of traffic than was antici- 
pated ; and we consider that this result must be attributed mainly, if not 
entirely, to the fact that the Telegraph Company has been granted special 
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wires and has been allowed to open offices in Sydney and Melbourne under 
the New South Wales agreement of January 16, 1901, and the Common- 
wealth agreement of June 8, 1903. 

3. We do not think that any usefal purpose would be served at the 
present time by discussing the action of the New South Wales Govern- 
ment, in entering into the above-mentioned agreement, but it is sufficient 
to observe that when the C mmonwealth Government took over the ad- 
ministration of the Postal and Telegraph Departments of the various 
States of Australia they found this agreement in existence, and considered 
themselves bound to recognise and carry it out, unless it could be varied 
by mutual arrangement between the Goverrment and the company. 
Accordingly negotiations to that end were entered into, aod with a view 
to the immediate termination of the New South Wales agreement and of 
certain agreements with other States it was agreed that concessions should 
be made to the company throughout all Australia, bat for a limited term 
of years only. 

4, This Commonwealth agreement was made subject to the approval 
of the Parliament of the Commonwealth, to be evidenced either by Act of 
Parliament or by the passing of resolutions affirming the agreement, in 
and by each House. Such a resolution was passed by the House of 
Representatives on July 29, 1903, and was communicated tu the Senate 
with a request for its concurrence therein. The Senate, after discussing 
the agreement at several sittings, finally adjourned the ratification on 
September 8, 1903, with the object of securing that the whole matter 
should first be discussed at a conference between representatives of the 
Governments who are partners in the Pacific cable; and the Common- 
wealth Government agreed in the following month that sach a conference 
should be held, but owing to various unavoidable causes the conference 
could not be assembled until June, 1905. In the meantime the Australian 
Government allowed effect to be given to the Agreement, by permitting 
the company to open an office in Melbourne and giving them a special 
wire to that city. 

5. The Commonwealth Government represents that their agreement is 
more favourable to the interests of the Pacific cable than the New South 
Wales agreement, inasmuch as the latter was one of indefinite duration, 
while the former can be terminated after a certain date by giving two 
years’ notice in writing; but we consider it of the utmost importance that 
the date of the termination of the Agreement should be settled now and 
not be left for decision in 1913. 

6. Sir E. Barton claimed, in his letter to Mr. Seddon of lst June, 1903, 
that “ by reducing the term of the agreement to a reasonable period, the 
Commonwealth has obtained for the Pacific cable a very great advantage, 
which cannot fail to be of immense and increasing value," but we feel 
that this advantage is not definitely secured so long as any doubt remains 
whether the agreement will or will not be actually terminated after it 
has been in operation for ten years. We therefore earnestly trust that the 
Commonwealth Parliament will not ratify the agreement unless clause 
25 is amended so as to read, This Agreement shall remain in force 
until the 31st day of October, 1913, and no longer." The partners in the 
Pacific cable will then be restored to the position in which they stood 
prior to the making of the New South Wales Agreement, and will then be 
free to determine their policy unhampered by any agreements arrived at 
by any of the Governinents without previous consultation with the other 
partners. 

7. We are advised that the recital in the preamble of the Commonwealth 
agreement, that it is desirable to substitute one agreement for certain 
other agreements, including the New South Wales agreement and the 
similar agreement with South Australia, Western Australia and Tas- 
mania, cannot safely be relied upon to prevent the revival of those agree- 
ments on the termination of the Commonwealth agreement. We there- 
fore, think that an express provision, excluding such revival, should have 
been inserted in the Commonwealth agreement, and we trust that such a 
provision will be inserted before the agreement is ratified. 

8. We understand, from statements made by Sir E. Barton in the 
House of Representatives on the occasion of the ratification by that 
House of the Commonwealth agreement, that the Commonwealth Govern- 
ment has undertaken to grant the Pacific cable equal facilities with the 
Eastern Extension Telegraph Company without any qualification, as soon 
as they are required. We consider that the Pacific Cable Board should 
forth with be given such facilities and that the Board should take steps to 
secure the largest possible amount of Australian traffic by all legitimate 
methods of business competition. This would of course involve the 
Board in very considerable expense in connection with local offices and 
with advertising und canvassing, and we think it might be left to the dis- 
cretion of the Pacific Cable Board to negotiate an amicable arrangement 
with the Eastern Extension Telegraph Co. provided that no arrangement 
be finally concluded without the approval of the Governments conceraed, 
nor unless the Commonwealth agreement is amended in the manner above 
suggested. 

9. It has been suggested that the Commonwealth Government should 
reduce their terminal rate to the level of the rate for urgent internal 
messages. The majority of us are of opinion that the rate of 5d. per word 
is excessive, and we trust that the Government will see their way to 
reduce it. 

10. We note that the Australian Government bave undertaken to remit 
all Customs duties and other charges (as specified in clause 19 of the 
Commonwealth agreement with the Eastern Telegraph Extension Co.), 
which have been or shall be levied on the Pacific Cable Board, and we 
hope that the Dominion Government will adopt a similar course. 

11. In conclusion, we desire to recommend, with a view not only to the 
prevention of any misunderstanding, but also to the maintenance of 
cordiul and friendly relations between the Governments in respect of the 
Pacific cable, that should any question hereafter arise in connection with 
terminal rates, or Customs duties, or proposed соп cessions or privileges 
to any cable or telegraph company, or respecting any other matters 


likely to affect the interests of the Pacific cable, sach question should be 
referred to the Pacific Cable Board and the various Governments con- 
cerned for consideration before any final action is taken upon it. 

12. The Pacific cable being the first enterprise of the kind undertaken 
by a number of British Governments in partnership, it need occasion n» 
surprise if at the commencement of the enterprise some questions should 
have arisen touching the obligations of the various partner Governments 
towards the common undertaking, but inasmuch as they fally appreciate 
the far-reaching political consequences attendant on the success or failure 
of the Pacific cable, we feel assured that the fullest possible effect will be 
given to the foregoing recommendations and suggestions which we re- 
spectfully submit for the consideration of His Majesty's Government and 
the Governments of Canada, Australia and New Zealand. 


Tug Paciric CABLR Boar. 


1. International Traffic between Australasia and the United Kingdom, 
Europe and America, carried by the Eastern and Pacific Cable 
Routes for the Calendar Years 1903 and 1904. 


1904. 
Eastern. |Pacific. 
Words. Words. 


Eastern. Pacific. 


Words. 


State of origin or destination. 


Words. | 
New South Wales and United Kingdom! 367,065 128,327 385,857]118,084 
Victoria and United Kingdom ...... 405,908| 83.410 467,493, 86,468 
Queensland and United Kingdom ....| 21,064; 75,313 17,111 81,464 
South Austratia and United Kingdom, 352,478, 4,797, 371.445 10,103 
West Australia and United Kingdom! 289,816; 7,934| 270,884 10,090 
Tasmania and United Kingdom... 19,914) 7,799 16,397 10,946 


307,580 1,529,187/317, 155 
79,213 285,744 


Total Australia & United Kingdom 1,459,245 
Total New Zealand & United Kingdm 102,994/231,924' 


1,562,239/542,504! 1,608, 400 602,899 


2. Total Australasia & Unit'd Kingd'm 


3. Tot. Australia & Eurpe, America, &c. 249, 1230210, 048 267,579 221,546 

3. Tot. N. Z. & Europe, America, &c. 13, 035 51,785 13,380) 60,845 

Total Pacific Islands traffic ...... ШО? 7,628 i | 9,571 
*Grand totals ............ 1,824,397/811,960) 1,889,359894,86 

—]— ͤ—ĩ2— 5 —S .. 

Ordinary ...... 1.537,734 716.624 1,628,448 773.664 

* Classification 4 Government. 24,856) 78.835 23.622 83,635 

гтевв.......... 261,807 16,501 237,289 37,562 

Grand totalss 1,824,397 811,960 1,889,959 894.861 


зт . . MOULE ы ле ee 

1. This statement does not inelude traffic between Australasia and 
China, India and the East, and the figures for traffic via Eastern have 
been compiled from statisties supplied by the company. 

2. Rates are similar by both routes. д 

3. Rates vary with route, America cheaper by Pacific; and Conti- 
nent of Europe generally cheaper by Eastern; with the result that, 
roughly speaking, the Eastern obtains the whole of the Continental 
traffic and the Pacific the whole of the American traffic. 


— 


METHODS OF MEASUREMENT OF HIGH ELECTRICAL 
PRESSURES.* 


BY S. M. KINTNER. 


The purpose of this Paper is briefly to summarise the various 
methods of high-pressure measurement at present employed, point- 
ing out the respective advantages and faults of these methods, and 
then to describe a new type of Westinghouse static voltmeter. 


Ratio Method. Step-up Transformer.—Probably the most con- 
venient method of high-pressure measurement is the one employing 
the ratio of the step-up transformer supplying the power. The 
pressure on the low-pressure side of the transformer 1s measured by 
the customary low-pressure instruments ; the high-pressure value 
is obtained by multiplying this measurement by the ratio of trans- 
formation. Unfortunately the pressure ratio is not accurately the 
ratio of the number of turns on the two sides, and the real ratio of 
pressure is not a constant but is dependent upon the load and its 
character. In well-designed transformers of large capacity no 
serious error will be encountered in using this method when the 
transformer is supplying a very small current. Owing to the large 
impedance of high-pressure transformers, due to the size of the 
spacings between windings required for insulation and the compara- 
tively tew interlacings of high and low-pressure windings, currents 
of appreciable size will cause a considerable variation 1n the ter- 
minal pressure from that deducible from the ratio of transformation. 
If the current is used in charging a condenser the pressure may be 
higher than the ratio would imply, though for all other cases 1t 
would be less. The writer has noted instances of the first kind 
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where the pressure was 20 per cent. high, due to the interaction 
between the inductance of the transformer and the electrostatic 
capacity of a machine under an insulation test. The ratio method 
is used regularly for tests on insulating materials, such as treated 
cloth, fullerboard, paper, oils, Jine insulators, &c., and with all the 
accuracy necessary for these conditions. Owing to its convenience, 
cheapness and safety to the operator, this method will doubtless 
always find a place in high-pressure measurement. 

Ratio Method. Step-down Transformer.—The use of an auxili- 
ary transformer to reduce the high pressure to a value suitable for 
ordinary low-pressure instruments has been used very successfully 
within a certain range of pressure. The limits of the usefulness of 
such a transformer are soon reached with increasing pressures, on 
account of the size of the transformer required. Itis impracticable 
to build a 15 or 20-watt transformer for 50,000 volts—the minimum 
commercial transformer for that pressure would be more apt to 
have a rating of 15 kw. or 20kw. The smallest size of wire that it 
is feasible to wind when properly insulated and placed on the most 
economical size of core would give a transformer of approximately 
the size stated above, in kilowatts. Results obtained by use of the 
voltmeter transformer are reasonably accurate over certain parts of 
the scale, but if accuracy over & greater range is desired, it is neces- 
sary to change the ratio of the transformer for the lower-pressure 
values. The changing of the ratio introduces at times a certain 
amount of uncertainty as to the proper connections. Voltmeter 
transformers for switchboard service, where the pressure range is 
limited and the high-pressure side of the transformer is from 12,000 
to 14,000 volts, are quite satisfactory, and are likely to be continued 
in that service for some time. This method for general testing is 
reasonably accurate over a limited part of the scale and is quite safe 
for the operator, but is defective on the score of cost and lack of 
portability. 

Voltmeter Coil and Measurement Across Part of the High-pres- 
aure Winding.— Special coils have been placed in the high-pressure 
circuit in an endeavour to have them linked with the same magnetic 
flux as the high-pressure winding and thus give an accurate and 
constant ratio. This method has met with only a limited degree of 
success ; it is but slightly, if any, more accurate than the method of 
ratio from the low-pressure side. It is subject to certain errors due 
to the lack of uniformity of pressure induced per turn. This lack of 
uniformity is due to the leakage flux affecting some parts of the 
winding more than others. Measurement of the pressure over frac- 
tional parts of the high-pressure winding is quite similar to the 
method of voltmeter coils. If such measurements are made over 
symmetrical portions, like one-half or one-fourth of the winding, 
according to the individual case, very satisfactory results will be 
obtained. When employing instruments connected directly on the 
high pressure circuits, or on circuits like voltmeter coils electro- 
statically inductive to them and not grounded, it is necessary to 
connect one side of the meter to a metallic screen surrounding it, as 
a protection against disturbance from external charges. The screen 
is insulated from earth for full-line pressure, and is, of course, 
dangerous to touch. 


Voltmeter Resistance Method.—An extension of the well-known 
plan of 5 extra resistance as a multiplier for a voltmeter in order 
that it may be used on a circuit of higher pressure than that for which 
it was designed, has been employed on pressures up to 150,000 volts. 
Such a resistance, while it can be made practically free from induc- 
tance, is subject to capacity action between parts and to ground and 
surrounding objects. The capacity currents may cause the volt- 
meter to read high or low, depending on the location of the voltmeter 
in the resistance circuit. It is practically impossible to correct for 
these variations, and such methods as have been proposed* for over- 
coming them are both complicated and costly. The resistance re- 
quired is bulky, difficult to mount and delicate. It is also faulty in 
that considerable energy is consumed—about 6 kw. for 100,000 volts 
being an average value, which varies, however, according to the 
sensitiveness of the voltmeter employed. For a given sensitiveness 
of meter, the energy consumed in the resistance varies as the square 
of the pressure. 


Capacity in Series with a Current-operated Voltmeter.—In all 
the preceding methods it is assumed that the voltmeters used de- 
pend upon current for their operation, and that the proper current- 
limiting devices are provided. A condenser of suitable size in series 
with a voltmeter will doubtless suggest itself as another possible 
combination. It is a possible method, but not one to be recom- 
mended. A few of its many defects are the following: it requires a 
large and costly condenser ; is subject to variation with frequency 
and wave-form ; it is affected by static charges on surrounding objects. 


Spark-gap Method.—The measurement of pressures by deter- 
mining the sparking distance has been accepted as a standard 
method readily applied, cheap, portable, and bearing the sanction 
of the American Institute of Electrical Engineers. While the 
method has the above advantages, there are certain undesirable cha- 


* See H. J. Ryan: “Some Elements in the Design of High-pressure 
Insulation." The Electrician, Vol. LIV., p. 186. 


racteristics to which spark-gaps are subject that need to be con- 
sidered at greater length. In order to give a certain device a 
pressure time test, the amount of pressure being determined by the 
spark-gap, one of two methods must be employed. 


First Method.—A preliminary test with the spark-gap is made 
and the low-pressure reading noted, and then the reg test is 
applied according to the low-pressure reading. It is necessary for 
accuracy that all the apparatus be connected to the circuit at the 
time the preliminary test is made. The surges incident to the 
spark discharge are liable to produce serious strains, both in the 
device under test and in the machine or transformer supplying the 
pressure. This method is to be condemned as unnecessary. Serious 
damage has resulted from this test on a number of different occa- 
sions. A part of this trouble can be eliminated by placing choke 
coils on the terminals of the testing transformer; these choke coils 
tend to make the action more sluggish, and thus relieve the severe 
strains. 


Second Method.—The second method, which is preferable from 
the standpoint of abnormal insulation strains, consists of connect- 
ing current-limiting devices, such as condensers or resistances, in 
series with the spark-gap, to enable the pressure to be maintained 
without interruption after the spark-gap discharges. It is generally 
assumed that no appreciable drop of pressure through such devices 
is caused by the small charging current passing to and from the gap 
treated as & condenser, and that, therefore, it is possible to use the 
standard published spark-gap curves. This assumption seems to be 
unwarranted ; the experience of the writer during the past two years 
has shown very conclusively that these devices do affect the sparking 
distance. 
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A number of tests made to ascertain the effect of various current- 
limiting devices arranged in different ways were recently made; the 
results of some of them are incorporated in the following sets of 
curves. The peculiar phenomena noted were obtained on several 
different occasions, and were produced under conditions likely to 
exist under the best testing arrangements for that particular appa- 
ratus. The curves in Fig. 1 illustrate the results obtained with 
sharp needle-point terminals. The variation of condition for each 
curve is stated on the drawing. The observations from which data 
for the above curves were obtained were made on a 25-cycle circuit 
having approximately a sine wave-form. The practice of varying 
the gap opening for a particular pressure was followed, as more 
accurate results could be obtained in that way. The necessary 
pressure for most of the tests was supplied by a 25-kw. 100,000- volt 
transformer, though a number of observations were made on other 
testing sets, which gave values in general agreement with the first 
mentioned. 

Curve I. was checked at several different values, as shown by the 
observation points. Sharp needles, properly supported, and with no 
current-limiting device in the gap circuit, were used in these deter- 
minations. Curve II. was obtained in the same manner as curve I., 
save for the presence of a water resistance in the gap circuit. This 
resistance consisted of a 8 ft. glass tube of 025 in. bore, filled with 
distilled water. Ihe connections to the resistance were made by 
immersing about lin. of No. 22 B. & S. copper wire in the water 
at each end of the tube. A difference of 10 or 12 per cent. in the 
pressure required for a given gap is shown by curve II. in com- 
parison with curve I. Curves III. and IV. show the effect of con- 
densers in the gap circuit. They produce a noticeable change in the 
sparking distance, which is in general of the same order as that 
produced by the water resistance. An effort was made to eliminate 
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the effect of the condenser by placing more capacity in the gap cir- 

cuit, but for capacities fifty times greater than that 10 in the 

test shown in curve III. a very perceptible discrepancy remained. 
A modification in the spark - gap mounting produces a very decided 

change in the effect of the capacity or resistance, on the sparking 

distance. A certain amount of variation may also be produced by 

bringing objects near the spark-gap. This effect has been noted by 

e 


oege. 

In general, anything that will tend to change the charging current 
of the gap or of its mounting will affect the sparking distance. 

The sudden bend in curve III. at about 50,000 volts is doubtless 
due to leakage of the condenser. It had a creep discharge over its 
surface at 65,000 volts. 
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Curve V. was obtained by Mr. H. W. Fisher, and is reproduced 
here with his permission, from his Paper on“ Spark-gap Determina- 
tions of Voltages," read before the International Electrical Congress 
at St. Louis. The curve was obtained by using 8-in. shields in the 
form of slightly concave discs mounted 0-5 ір. back of the needle 
points. Mr. Fisher has found the use of shields very advantageous, 
and he has been able to obtain remarkably uniform results over the 
range tested. Their use is to be recommended when not using cur- 
rent-limiting devices, but the increased charging current required 
renders their value doubtful when capacity or resistance is placed in 
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the gap to limit the current after breakdown. An interesting phe- 
nomenon was noticed with condensers used as current-limiting 
devices in the spark-gap circuit. Аз its action caused a very erratic 
behaviour of the spark-gap, it will be briefly described here. It was 
noticed that if there was a partial break or defect in the continuity 
of the spark-gap circuit, sufficient to cause a small spark at that 
point, the valuc of the measuring gap for a given pressure was very 
erratic. Variations of as much as 70 per cent. were obtained. which 
were alway» in the direction of an increase in the gap. 

This phenomenon was investigated by placing a small spherical 
terminal gap in series with the condenser and needle-point gap. 
If, with the small spherical gap closed and the needle-point 


gap set at 10 or 15 per cent. beyond its breakdown value for a 
given pressure, the spherical gap was opened gradually a regular 
cycle of effects resulted. The needle points showed a slight glow or 
coronal formation on starting; this changed to a brush discharge 
on further opening the spherical gap, and again to sparks on still 
greater opening, the sparks increasing in intensity, as judged by 
sound and colour, as the spherical gap was opened still more. 
This action continued till a point was reached where all sparking 
ceased. An exact reversal of this action took place on closing the 
spherical gap gradually— i.e., first heavy sparking which decreased 
in intensity, then the brush discharge, which was very pronounced, 
with beautiful long streamers ; finally, when the spherical gap was 
completely closed, the needle points simply glowed without streamers 
or hissing sound. The experiment was tried with the needles so 
arranged that the projecting streamers or brush discharges crossed 
each other at an angle; the streamers were projected out almost 
in line with the axes of the needles. A repetition of the opening 
of the series spherical gap caused this arrangement to pass through 
the same cycle as noted in the previous arrangement in which the 
needle axes were in line. The sparks follow the path of the brush 
discharge quite closely, and actually pass the point of crossing, 
chooeing & point beyond from which to jump to the other terminal. 
Tbis particular sparking arrangement is & rather critical one as 
regards the angular setting of the needles, but in all cases the sparks 
followed the discharges for quite a distance. 

The writer has observed on several occasions, when determining 
the capacity of high-pressure condensers by measuring the charging 
current and pressure of known frequency, that a small spark-gap 
in series or & loose contact would increase the ammeter reading 
100 per cent. or more. This phenomenon indicates another cause 
for the erratic behaviour of spark gaps, when used with condensers ; 
this is a very serious matter, and makes it imperative that good 
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contacts be made in a spark-gap circuit. This has not heretofore 
been considered of any pra аі importance, it being not опсо. 
mon to join the ends of cotton-covered wire without removing the 
covering at the splice. Tests made in which spherical terminals 
were used in place of needle points also gave some peculiar results. 
The tests were made with O ö in. hethispherical terminals of brass 
mounted on the same supporting device used in the needle-point 
tests, all other apparatus being the same as that previously em- 
ployed. A ground on the high-pressure circuit, either direct through 
resistance or condenser, was found to have a very marked effect on 
the spark distance for a given pressure. This effect was not notice- 
able with the needle point gap. The curve, Fig. 2, shows the varia- 
tions noted for the same spark-gap, when grounded and when not 
grounded. A critical condition seems to exist at pressures between 
25,000 and 45,000 volts. In the normal curve a very peculiar hump 
or change in the curve is noticed at about the same values. "This 
range of pressure is particularly subject to variation. 

The effect of current-limiting devices when employing hemi- 
spherical terminals is shown in the curves of Fig. 3. | 

The effect of grounding when using the same current limiting 
devices and terminals is shown in Fig. 4. These curves show the 
same general effect of grounding noted in the spark-gap curve in 
which no current-limiting device was employed, as illustrated in 
Fig. 2, 

The application of shields to the 0°5 in. hemispherical terminals 
for the various current-limiting devices gave results shown in the 
curves of Fig. 5. It will be noticed that the curves are very regular. 
Grounding one side of the line had no appreciable effect. The 
erratic behaviour of the apparatus renders the accuracy of the 
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results uncertain, and it is the writer’s opinion that this method 
should be used only when no other is available. For the measure- 
ment of sudden pressure variations, such as those produced on 
transmission lines by lightning, switching, grounds, short-circuits, 
&c., where the use of an oscillograph or similar device is not feasible, 
the spark-gap method is very useful. It is, in fact, the only method 
by which any satisfactory quantitative results can be obtained under 
such conditions. When using a gap the writer prefers “ round nose 
(hemispherical) shielded terminals; the gap should be standardised 
over the range for which it is to be used just prior to taking measure- 
ments, and under as nearly the same surroundings, connections, 
&., as possible. This preference is based on the convenience of 
operation and greater freedom from erratic behaviour of this form 
of gap. The spark-gap, although apparently a very simple device, 
requires an expert operator to get results that are at all satisfactory. 

Coronal Formation Method.—Prof. H. J. Ryan has proposed to 
utilise the coronal formation on wires of various sizes, or at various 
distances apart, as a means of indicating the pressure impressed. 
Before any definite conclusion can be drawn as to its good or its bad 
features, this method needs a practical test to develop its reliability 
under service conditions. 

Optical Methods.—It has been suggested that high pressures 
might be measured by means of the effect produced by static stress 
on the refractive index of glass, quartz or other transparent material. 
To the writer's knowledge, this method has never assumed a prac- 
ticable form. It is of interest as a possible method, and might be 
applied to measuring the maximum effect of the almost instantaneous 
changes of pressures in а circuit due to lightning, short circuits, 
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Method of Employing Condensers in S.ries, the Voltage Being 
Measured Across One or More.—The fact that condensers, when 
grouped in series, divide the total impressed pressure among them- 
selves inversely as their respective capacities has been made use of 
as a means of h gh-pressure measurement. Puekert proposed to 
use a series of condensers of equal, or proportional, capacities and 
an electrometer in shunt with one of the condensers, as an effective 
means for high-pressure measurement. Others have proposed 
to utilise an electrometer in shunt with one condenser, and to keep 
its indication constant by varying a standardised condenser in series 
therewith as the pressure value changed. The use of static indica- 
ting instruments in series with condensers, standardised so as to be 
direct reading, is a modification of this same principle. Attention 
has been called by Dr. Benischke to the fact that all condensers 
placed in series with electrometers or static voltmeters should have 
the same dielectric material, otherwise there would be a serious error 
upon change of wave-form or frequency, caused by the difference in 
electrostatic hysteresis or lag—of various materials. He proposes 
the use of air condensers for connection to electrometers in suitable 
relatio». This method, if properly arranged, should give very good 
results. Care should be taken to see that little or no change in the 
&pparent capacity of the condensers takes place, either by change in 
the proximity of adjacent objects, or leakage over the insulation. 
This method has not heretofore been used as much as its good 
features warrant. 


Method Employing Electrostatic Meters.—Theoretically, this is 
the ideal method of high-pressure measurement. Upto the present 
time it has not been as satisfactory a method in practical develop- 
ment and application as is desirable for commercial conditions. 
The fundamental difficulty encountered in developing this type of 
instrument for high-pressure work has been the failure to use an 
insulating medium of sutficient dislectric strength. This has neces- 


sitated a great separation of the operating elements, and a corre- 
spondingly great reduction in the actuating forces. The great 
separation of the elements makes the instrument particularly sus- 
ceptible to external influences such as charges from adjacent objects, 
&c., and the weak actuating forces make necessary a sensitive, 
delicate mounting for the moving system The form of the scale 
for most of the direct-reading meters has been very poor, there being 
but a slight movement of the pointer over an unproportional scale. 
Lack of proper damping of the moving element has rendered the 
reading of the instrument very difficult on circuits with even slight 
fluctuations. For very high pressures the size of this type of meter 
renders its construction costly and cumbersome. The fact that this 
principle of operation gives a meter that requires for its operation 
a negligible amount of power, that is free from the etfects of varia- 
tion of wave form, frequency, &c., and is direct-reading, makes it 
an attractive principle on which to attack the problem of developing 
a good high-pressure indicator. A new type of static voltmeter, 
which will now be described, it is believed, will eliminate, at least 
in & large measure, the faults to which other high-pressure static 
instruments have been subject. 


New Type Static Voltmeter.—The most important improvement 
embodied in this new static voltmeter consists in the method of its 
insulation, which is obtained by surrounding the active parts of the 
meter with a medium of greater dielectric strength than atmospheric 
air. Such & medium is supplied by various liquids, and by gases 
under pressure; in some instances it is advantageous to work the 
liquids under pressure. The advantages that result from this 
A pu: of sulating static meters can be briefly summarised as 
follows :— 

Advantages common to both compressed gas and liquid insulation: 
(a) A great reduction in the distance between the operating elements 
of the meter of different potential, and also between these elements 
and the case, thus permitting reduction in the size of the instrument. 
(b) A great increase in the actuating forces due to the reduction of 


Fic. 6.--DIAGRAMMATIC SKETCH or WrESTINGHCUSE STATIC VOLTMETER, 


distance between active parts. (c) A much better form of scale 
for reading the pressure values is made possible by the reduction of 
distance between the active parts of the meter. The nearer the 
moving element is placed to the stationary elements or plates, the 
better can the shaping of the plates be made to control the form of 
scale. (d) The improved insulation and reduction in size permits 
the use of a metallic containing case which screens the instrument 
from external charges. It also makes it possible to operate the 
instrument on circuits that are grounded without any appreciable 
variation in its readings from those taken on ungrounded circuits of 
the same pressure. 

The following additional advantages are gained by the use of the 
liquid insulation. (e) It acts as a damper and renders the instru- 
ment nearly dead-beat, thus making it very easy to read. (f) 
Having a higher specific inductive capacity than air, it gives a corre- 
ponent increase in the actuating forces. (g) By properly shaping 
the moving system, making it hollow, &c., a buoyancy is obtained 
which relieves the bearings from the weight of the moving element. 
This greatly assists the restoring force in bringing the system to the 
proper position of equilibrium for each particular condition. 

The operating elements are immersed in a specially-treated insu- 
lating oil. The general arrangement of the terminal plates, moving 
element, &c., is shown in the diagrammatic sketch, Fig. 6. The 
terminal plates, TI, T2, are so arranged with regard to a moving 
element, M, that an angular deflection of M, in & positive direction, 
tends to shorten the gaps between it and the terminal plates. The 
induced charges on the two extremities of M are of such a nature 
that they exert forces of attraction on the charges of the terminal 
plates TI, T}, which bring about such a movement. The turning of 
M is restrained by a spring, while the amount of deflection is read 
on a scale, S, by the movement of the pointer P. The curve of the 
plates TI, T, shown in the sketch is purely diagrammatic; it is 
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found advantageous in practice to use another form of curve which 
gives a very uniform scale over a large part of its range. Two or 
more moving elements can be used to advantage for different ranges 
of pressure; the ones for the higher pressures have a less spacing 
between the cylindrical extremes of the moving elements so as to 
give them greater gap openings to the plates. The terminal plates 
are supported from the same insulating base that carries the moving 
element, and are supported in such a manner that they are always 
in constant relation to each other. The connections to the plates 
are made through separate insulating bushings. 

The cylindrical parts of the moving element are provided with 
spherical ends which make them tight. They are so proportioned 
as to be almost buoyant in the particular oil employed. A counter- 
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balance adjustment has been found desirable, so as to have the in- 
strument balanced about its vertical axis. When thus balanced, 
no levelling of the meter is necessary. If not balanced, a small 
error, the amount of which depends on the imperfectness of the 
balance and the displacement from level of the meter, will be found 
in the readings. A specially-selected torsion spring is used to supply 
the force, against which the electrostatic forces operate and which 
serves as the standard of comparison. 

The scale is placed on a cylindrical form similar to that of the 
horizontal edgewise-type of instruments so well known. This arrange- 
ment permits the instrument to be read from & safe distance. In 
general, two scales are placed on each instrument, one of propor- 
tional parts and the other to read directly in kilovolts. The propor- 
tional scale is found to be of great use in calibrating the instrument ; 
it can also be used to advantage with other moving elements which 
may be used for various scale ranges in pressure. 
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In calibrating the meter the uniform practice has been followed of 
first determining the actual neutral position of the moving element 
with regard to its plates. This is found by trial, pressure being ap- 
plied and the direction of rotation noted. After determining the 
neutral position, from which the moving element will deflect in 
either direction according to which way it is slightly displaced, it is 
moved through a standard angle in the direction it is finally to 
deflect upon application of pressure. This practice makes it possible 
at any time to check the correctness of the angular position of the 
moving element with regard to the terminal plates, scale and pointer 
Troubles due to attractive forces between the necdle and the scale 
впррогі and cover are avoided by metallically connecting all of them 
and thus keeping them at the same potential. The scale cover is all 
metal, except the glass window through which the scale is read ; 
the cover acts as a screen to prevent external static fields from 


affecting the pointer. The containing case is of metal, and with it 
grounded or not the instrument operates equally well. 

One of these meters has been in successful operation for several 
months in one of the testing departments of the Westinghouse 
Electric & Mfg. Co. Its case and insulators were designed for 
85,000-volts service, but no difficulty has been experienced in sub- 
jecting it to 50,000 volts. It has been tested to 79,000 volts, a 
suitable barrier being used to prevent a disruptive discharge from 
terminal to terminal, before a breakdown occurred. The form of 
scale сап be seen in Fig. 7. 

It will be noticed that the scale is very good from 5,000 to 25,000 
volts, and no difficulty should be experienced in reading to the one- 
tenth part of the divisions over that range. The upper part of the 
scale from 80,000 volts up is very poor, but this could readily be 
remedied by a change in the form of the terminal plates. 

It is feasible to get an angular deflection of 90 deg. with the 
pointer. The scale form given in Fig. 7 shows an angular deflection 
of 81 deg. at 40,000 volts. This scale was started at 10 deg. in the 
positive direction from the neutral point. The standardisation curve 
is shown in Fig. 8. This curve is the one from which the scale form, 
Fig. 7, was determined. It was obtained by reading the static meter 
on the proportional-part scale at various impressed pressures. The 
value of theae pressures was determined by ratio, a Weston voltmeter 
being used on the low-pressure side of the step-up transformer. The 
transformer was of 100-kw. capacity at 100,000 volts, and the curve 
is the result of a number of observations made at different times. 
These points when plotted were all very close to the curve shown, 
not varying more than the width of the line. Readings were taken 
at various frequencies with the same result. 

The over-all dimensions of this meter are 12 in. by 12 in. by 10 in.; 
the terminals project to an additional height of 7 in. above the top 
of the case. When filled with oil, it weighs about 45 lb. or 50 Ib. 
and is readily moved by one person. 

This form of meter is intended primarily for testing purposes, and 
it is believed it will be found to be very satisfactory in such service. 
At the present time none of this type has been designed for pres- 
sures higher than 100,000 volts, but modifications are being made 
to enable it to be used in some 150,000-volt testa. There seems to 


be no good reason why meters of this type should not be used on 


pressures of 200,000 volts or even more. 


THE ECHTE PATENT LIFE-GUARD. 


A novel type of life-guard for tramways has been patented by Mr. 
W. Echte, of Heaton, Newcastle-on-Tyne, and is shown in the 


Ecate Patent LITE-GUARD. 


accompanying illustration. A revolving disc is suspended on ball 
bearings from a framework attached to the truck and projecting 
some distance in front of it. This disc is capable of revolution in 
either direction. The rubber periphery is deflected downwards 
immediately on coming into contact with any obstruction, and thus 
prevents anything getting underneath. 
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: We do not know whether the last 100 years will be regarded for 
ever as the seculum mirabile of discovery, or whether it is but the 
prelude to yet more marvellous centuries. To us living men, who 
scarcely pass a year of our lives without witnessing some new marvel 
of discovery or invention, the rate at which the development of 
knowledge proceeds is truly astonishing; but from a wider point of 
view the scale of time is relatively unimportant, for the universe is 
leisurely in its procedure. Whether the changes which we witness 
be fast or slow, they form a part of a long sequence of events which 
begin in some past of immeasurable remoteness and tend to some 
end which we cannot foresee. It must always be profoundly inte- 
resting to the mind of man to trace successive cause and effect in 
the chain of events which make up tho history of the earth and all 
that lives on it, and to speculate on the origin and future fate of 
animals, and of planets, suns and stars. 

The test of a scientific theory hes in the number of facts which 
it groups into a connected whole; it ought besides to be fruitful in 
pointing the way to the discovery and co-ordination of new and pre- 
viously unsuspected facts. Thus a good theory is in effect a cyclo- 
pedia of knowledge, susceptible of indefinite extension by the 
addition of supplementary volumes. Hardly any theory is all true, 
and many are not all false. A theory may be essentially at fault 
and yet point the way to truth, and so justify its temporary exist- 
ence. We should not, therefore, totally reject one or other of two 
rival theories on the ground that they seem, with our present know- 
ledge, mutually inconsistent, for it is likely that both may contain 
important elements of truth. The theories of which I shall have to 
speak hereafter may often appear discordant with one another 
according to our present lights. Yet we must not scruple to pursue 
the several divergent lines of thought to their logical conclusions, 
relying on future discovery to eliminate the false and to reconcile 
together the truths which form part of each of them. 

It has thus come about that the origin and history of the chemical 
elements and of stellar systems now occupy & far larger space in 
the scientific mind than was formerly the case. "The subject which 
I shall discuss to-night is the extent to which ideas, parallel to those 
which have done so much towards elucidating the problems of life, 
hold good also in the world of matter; and I believe that it will be 

ssible to show that in this respect there exists a resemblance 

etween the two realms of Nature, which is not merely fanciful. 
Although inanimate matter moves under the action of forces which 
are incomparably simpler than those governing living beings, yet 
the problems of the physicist and the astronomer are scarcely less 
complex than those which present themselves to the biologist. 
The mystery of life remains as inpenetrable as ever, and in his evo- 
lutionary speculations the biologist does not attempt to explain life 
itself, but, adopting as his unit the animal as & whole, discusses its 
relationships to other animals and to the surrounding conditions. 
The physicist, on the other hand, is irresistibly impelled to form 
theories as to the intimate constitution of the ultimate parts of 
matter, and he desires further to piece together the past histories 
and the future fates of planets, stars and nebule. If, then, the 
speculations of the physicist seem in some respects less advanced 
than those ot the biologist, it is chiefly because he is more ambitious 

The point of view from which I wish you to consider the phe- 
nomena of the world of matter may be best explained if, in the first 
instance, I refer to political institutions, because we all under- 
stand, or fancy we understand, something of politics, whilst the 

roblems of physics are commonly far less familiar to us. This 

ustration will have a further advantage in that it will not be 

a mere parable, but will involve the fundamental conception 
of the nature of evolution. The complex interactions of man with 
man in & community are usually described by such comprehensive 
terms as the State, the Commonwealth or the Government. Various 
States differ widely in their constitution and in the degree of the 
complexity of their organisation, and we classify. them by various 
general terms, such as autocracy, aristocracy or democracy, 
which express somewhat loosely their leading characteristics. But 
for the purpose of showing the analogy with physics, we need 
terms of wider import than those habitually used in politics. All 
forms of the State imply inter-relationship in the actions of men, 
and action implies movement. Thus the State may be described as 
a configuration or arrangement of a community of men; or we may 
say that it implies a definite mode of motion of man—that is to say, 
an organised scheme of action of man on man. Political history 
gives an account of the gradual changes in such configurations or 
modes of motion of men as have possessed the quality of persistence 
or of stability to resist the disintegrating influence of surrounding 
circumstances. In the world of life the naturalist describes those 
forms which persist as species; similarly the physicist speaks of 
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stable configurations or modes of motion of matter; and the poli- 
tician speaks of States.. The idea at the base of all these concep- 
tions is that of stability, or the power of resisting disimtegration. In 
other words, the degree of persistence or permanence of a gpecies, of 
a configuration of matter, or of a State depends on the perfection of 
its adaptation to its surrounding conditions. If we trace the history 
of & State we find the degree of its stability gradually changing, 
slowly rising to а maximum, and then slowly declining. When it 
falls to nothing a revolution ensues, and a new form of government 
is established. The new mode of motion or government has at first 
but slight stability, but it gradually acquires strength and perma- 
nence, until in its turn the slow decay of stability leads on to a new 
revolution. Such crises in political history may give rise to a con- 
dition in which the State is incapable of perpetuation by transforma- 
tion. This occurs when a savage tribe nearly exterminates another 
tribe and leads the few survivors into slavery ; the previous form of 
government then becomes extinct. The physicist, like the biologist 
and the historian, watches the effect of slowly-varying external con- 
ditions; be sees the quality of persistence or stability gradually 
decaying until it vanishes, when there ensues what is called, in 
politics, a revolution. 

These considerations lead me to express a doubt whether biolo 
gists have been correct in looking for continuous transformation of 
species. Judging by analogy, we should rather expect to find slight 
continuous changes occurring during a long period of time, followed 
by a somewhat sudden transformation into a new species, or by 
rapid extinction. However this may be, when the stability of a 
mode of motion vanishes, the physicist either finds that it is re- 
placed by a new persistent type of motion adapted to the changed 


‚ conditions, or perhaps that no such transformation is possible and 


that the mode of motion has become extinct. The evanescent type 
of animal life has often been preserved for us, fossilised in geological 
strata; the evanescent form of government is preserved in written 
records or in the customs of savage tribes; but the physicist has to 
pursue his investigations without such useful hints as to the past. 
The time-scale in the transmutation of species of animals is fur- 
nished by the geological record, although it is not possible to trans- 
late that record into years. As we shall see hereafter, the time 
needed for a change of type in atoms or molecules may be measured 
by millionths of & second, while in the history of the stars con- 
tinuous changes occupy millions of years. Notwithstanding this 
gigantic contrast in speed, yet the process involved seems to be 
essentially the same. It is hardly too much to assert that, if the 
conditions which determine stability of motion could be accurately 
formulated throughout the universe, the past history of the cosmos 
and its future fate would be unfolded. How indefinitely far we 
stand removed from such a state of knowledge will become abun- 
dantly clear from the remainder of my address. 

The study of stability and instability then furnishes the problems 
which the physicist and biologist alike attempt to solve. The two 
classes of problems differ principally in the fact that the conditions 
of the world of life are so incomparably more intricate than those 
of the world of matter that the biologist is compelled to abandon 
the attempt to determine the absolute amount of the influence of 
the various causes which have affected the existence of species. His 
conclusions are merely qualitative and general, and he is almost 
universally compelled to refrain from asserting, even in general 
terms what are the reasons which have rendered one form of animal 
life stable and persistent, and another unstable and evanescent. On 
the other hand, the physicist, as a general rule, does not rest satis- 
fied unless he obtains a quantitative estimate of various causes and 
effects on the systems of matter which lie discusses. Yet there are 
some problems of physical evolution in which the conditions are so 
complex that the physicist is driven, as is the biologist, to rest satis- 
fied with qualitative rather than quantitative conclusions, But he 
is not content with such crude conclusions except in the last resort, 
and he generally prefers to proceed by a different method. The 
mathematician mentally constructs an ideal mechanical system or 
model, which is intended to represent in its leading features the 
system he wants to examine. It is often a task of the utmost 
difficulty to devise such a model, and the investigator may per- 
chance unconsciously drop out as unimportant something which is 
really essential to represent actuality. He next examines the con- 
ditions of his ideal system, and determines, if he can, all the pos- 
sible stable and unstable configurations, together with the circum- 
stances which will cause transitions from one to the other. Even 
when the working model has been successfully imagined, this latter 
task may often overtax the powers of the mathematician. Finally 
it remains for him to apply his results to actual matter, and to form 
a judgment of the extent to which it is justifiable to interpret Nature 
by means of his results. The remainder of my address will be occu- 
pied by an account of various investigations which will illustrate the 
principles and methods which I have now explained in general terms. 

The fascinating idea that matter of all kinds has a common sub- 
stratum is of remote antiquity. In the Middle Ages the alchemists, 
inspired by this idea, conceived the possibility of transforming the 
baser metals into gold. The sole difficulty seemed to them the 
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discovery of an appropriate series of chemical operations. We now 
know that they were always indefinitely far from the goal of their 
search, yet we must accord to them the honour of having been the 
pioneers of modern chemistry. The object of alchemy, as stated in 
modern language, was to break up or dissociate the atoms of one 
chemical element into its component parts, and afterwards to re- 
unite them into atoms of gold. Although even the dissociative 
stage of the alchemistic problem still lies far beyond the power of 
the chemist, yet modern researches seem to furnish a sufficiently 
clear idea of the structure of atoms to enable us to see what would 
' have to be done to effect a transformation of elements. Indeed, in 
the complex changes which are found to occur spontaneously in 
uranium, radium, and the allied metals we are probably watchin 
& spontaneous dissociation and transmutation of elements. Nat 
Selection may seem, at first sight, as remote as the poles asunder 
from the ideas of the alchemist, yet dissociation and transmutation 
depend on the instability and regained stability of the atom, 
and the survival of the staple atom depends on the principle of 
Natural Selection. Until some 10 years ago the essential diver- 
sity of the chemical elements was accepted by the chemist as an 
ultimate fact, and indeed the very name of atom, or that which can- 
not be cut, was given to what was supposed to be the final indivisi- 
ble portion of matter. The chemist thus proceeded in much the 
same way as the biologist, who, in discussing evolution, accepts the 
species as his working unit. Accordingly, until recently the chemist 
discussed working models of matter of atomic structure, and the vast 
edifice of modern chemistry has been built with atomic bricks. But 
within the last few years the electrical researches of Lenard, 
Róntgen, Becquerel, the Curies, of my colleagues Larmor and 
Thomson, and of a host of others, have shown that the atom is not 
indivisible, and a flood of light has been thrown thereby on the ulti- 
mate constitution of matter. Amongst all these fertile investigators 
it seems to me that Thomson stands pre-eminent, because it is 
principally through him that we are to-day in a better position for 

icturing the structure of an atom that was ever the case before. 
Even if I had the knowledge requisite for a complete exposition of 
these investigations, the limits of time would compel me to confine 
myself to those parts of the subject which bear on the constitution 
and origin of the elements. 


It has been shown, then, that the atom, previously supposed to 
be indivisible, really consists of a large number of component parts. 
By various convergent lines of experiment it has been proved that 
the simplest of all atome—namely, that of hydrogen—consists of 
about 800 separate parts; while the number of parts in the atom of 
the denser metals must be counted by tens of thousands. These 
separate parts of the atom have been called corpuscles or electrons, 
and may be described as particles of negative electricity. It is 
paradoxical, yet true, that the physicist knows more about these 
ultra-atomic corpuscles and can more easily count them than is the 
case with the atoms of which they form the parts. The corpuscles, 
being түне electrified, repel one another just as the hairs on a 
person's head mutually repel one another when combed with a vul- 
canite comb. The mechanism is as yet obscure whereby the mutual 
repulsion of the negative corpuscles is restrained from breaking up 
the atom, but & positive electrical charge or something equivalent 
thereto, must exist in the atom, so as to prevent disruption. The 
existence in the atom of this community of negative corpuscles is 
certain, and we know further that they are moving with speeds 
which may in some cases be comparable to the velocity of light— 
5 200,000 miles a second. But the mechanism whereby they 
are held together in a group is hypothetical. It is only just a year 
ago that Thomson suggested, as representing the atom, a mechanical 
or electrical model whose properties could be accurately examined 
by mathematical methods. He would be the first to admit that his 
model is at most merely a crude representation of actuality, yet be 
has been able to show that such an atom must possess mechanical 
and electrical properties which simulate, with what Whetham de- 
scribes as almost Satanic exactness,” some of the most obscure and 
yet most fundamental properties of the chemical elements. Se 
non é vero, é ben trovato," and we are surely justified in believ- 
ing that we have the clue which the alchemists sought in vain. 

Thomson's atom consists of & globe charged with positive elec. 
tricity, inside which there are some thousand or thousands of cor- 
puscles of negative electricity, revolving in regular orbits with great 
velocities. Since two electrical charges repel one another if they 
are of the same kind, and attract one another if they are of opposite 
kinds, the corpuscles mutually repel one another, but all are attrac- 
ted by the globe containing them. The forces called into play by these 
electrical interactions are clearly very complicated, and you will not 
be surprised to learn that Thomson found himself compelled to limit 
his detailed examination of the model atom to one containing about 
70 corpuscles. It is indeed a triumph of mathematical power to 
have determined the mechanical conditions of such a miniature 
planetary system as I have described. It appears that there are 
definite arrangements of the orbits in which the corpuscles must 
revolve, if they are to be persistent or stable in their motions. For 
the purpose of general discussion, which is all that I shall attempt, 


you may take it that the number of corpuscles in such a community 
is fixed; and we may state that definite numbers of corpuscles are 
capable of association in stable communities of definite types. An 
infinite number of communities are possible, possessing greater or 
lesser degrees of stability. Thus the corpuscles in one such com- 
munity might make thousands of revolutions in their orbits before 
instability declared itself; such an atom might perhaps last for a 
long time as estimated in millionths of seconds, but it must finally 
break up and the corpuscles must disperse or rearrange themselves 
after the ejection of some of their number. We are thus led to con- 
joue that the several chemical elements represent those different 

inds of communities of corpuscles which have proved by their 
stability to be successful in the struggle for life. If this is so, it is 
almost impossible to believe that the successful species have existed 
for all time, and we must hold that they originated under conditions 
about which I must forbear to follow Sir Norman Lockyer in 
speculating. 

But if the elements were not eternal in the past, we must ask 
whether there is reason to believe that they will be eternal in the 
future. Now, although the conception of the decay of an element 
and its spontaneous transmutation into another element would have 
seemed absolutely repugnant to the chemist until recently, yet 
analogy with other moving systems seems to suggest that the ele- 
ments are not eternal. At any rate, it is of interest to pursue to its 
end the history of the model atom which has proved to be so suc- 
cessful in imitating the properties of matter. The laws which govern 
electricity in motion indicate that such an atom must be radiating or 
losing energy, and therefore a time must come when it will run 
down, as aclock does. When this time comes it will spontaneously 
transmute itself into an element which needs less energy than was 
required in the former state. Thomson conceives that an atom 
might be constructed after his model so that its decay should be 
very slow. It might, he thinks, be made torun for a million years. 
but it would not be eternal. Such a conclusion is an absolute con- 
tradiction to all that was known of the elements until recently, for 
no symptoms of decay are perceived, and the elements existing in 
the solar system must already have lasted for millions of years. 
Nevertheless, there is good reason to believe that in radium, and 
in other elements possessing very complex atoms, we do actually 
observe that break up and spontaneous rearrangement which con- 
stitute a transmutation of elements. 

It is impossible as yet to say how science will solve this difficulty, 
but future discovery in this field must surely prove deeply interest- 
ing. It may well be that the train of thought which I have sketched 
wil ultimately profoundly affect the material side of human life, 
however remote it may now seem from our experiences of daily life. 
I have not as yet made any attempt to represent the excessive 
minuteness of the corpuscles, of whose existence we are now 80 con- 
fident ; but, as an introduction to what I have to speak of next, it is 
necessary to do so. To obtain any adequate conception of their size 
we must betake ourselves to a scheme of threefold magnification. 
Lord Kelvin has shown that, if a drop of water were magnified to 
the size of the earth, the molecules of water would be of a size inter- 
mediate between that of a cricket ball and of a marble. Now each 
molecule contains three atoms, two being of hydrogen and one of 
oxygen. The molecular system probably presents some sort of 
analogy with that of a triple star; the Lice atoms, replacing the 
Stars, revolving about one another in some sort of dance which 
cannot be exactly described. I doubt whether it is possible to say 
how large & part of the space occupied by the whole'molecule 1s 
occupied by the atoms ; but, perhaps, the atoms bear to the molecule 
some such relationship as the molecule to the drop of water referred 
to. Finally, the corpuscles may stand to the atom in a similar scale 
of magnitude. Accordingly a three-fold magnification would be 
needed to bring these ultimate parts of the atom within the range 
of our ordinary scales of measurement. 

Ihave already considered what would be observed under the triply- 
powerful mieroscope, and must now return to the intermediate stage 
of magnification, in which we consider those communities of atoms 
which form molecules. This is the field of research of the chemist. 
Although prudence would tell me that it would be wiser not to speak 
of a subject of which I know so little, yet I cannot refrain from 
saying a few words. The community of atoms in water has been 
compared with a triple star, but there are others known to the 
chemist in which the atoms are to be counted by fifties and hundreds, 
so that they resemble constellations. 1 conceive that here again we 
meet with conditions similar to those which we have supposed to 
exist in the atom. Communities of atoms are called chemical com- 
binations, and we know that they possess every degree of stability. 
The existence of some is so precarious that the chemist in his 
laboratory can barely retain them for a moment; others are so 
stubborn that hc can barely break them up. In this case dissocia- 
tion and reunion into new forms of communities are in incessant 
and spontaneous progress throughout the world. The more pe - 
sistent or more stable combinations succeed in their struggle for life. 
and are found in vast quantities. as in the cases of common salt and 
of the combinations of silicon. But no one has ever found a mine 


THE ELECTRICIAN, 


of gun-cotton, because it has so slight a power of resistance. If, 
through some accidental collocation of elements, a single molecule of 
gun-cotton were formed, it would have but ashort life. Stability is, 
further, & property of relationship to surrounding conditions; it 
denotes adaptation to environment. Thus salt is adapted to the 
struggle for existence on the earth, but it cannot withstand the 
severer conditions which exist in the sun. 


[The President here announced that he proposed to consider various 


theories of evolution in the heavens in the second portion of his 


address, to be delivered at Johannesburg on Wednesday, August 30th.) | 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FoURNIER D’ALBE. | 


Electrolytic Detector. — G. Ferrié describes some furtherdevelop- 
ments of his electrolytic detector, which, invented in 1900, 
has since been utilised for wireless telegraphy by Schlómilch, 
de Forest, and others. A platinum wire 0:01 mm. in diameter 
just ape into sulphuric or nitric acid, and the cell is placed in 
а telephone circuit. A train of incident waves may be “ read” 
in the telephone over some 12 miles. But the sensitivoness of 
the apparatus may be considerably increased by introducing 
an E.M.F. into the circuit with its positive pole joined to the 
platinum. The sensitiveness increases with the E.M.F. as 
long as the latter remains below the point at which elec- 
trolysis set in. This point can be ascertained by means of 
a potentiometer. When it is passed, a continuous hissing is 
heard in the telephone. If the latter is replaced by a ballistic 
galvanometer, every wave-train is indicated by a deflection, 
which is reversed on introducing the E.M.F. This curious 
fact may be explained on the assumption of a depolarising 
current. When at rest, the E. M.F. produces a counter E.M.F. 
of polarisation in the detector cell, which forms a kind of con- 
denser subject to discharge by impinging waves, the necessary 


conductivity being created by a kind of coherer action. 
LG. Ferrie, Comptes Rendus, July 31, 1905.] 


Discharge Potentials. According to E, Bouty, the critical 
field beyond which a gas gives way to au electric charge is the 
sum of two terms. One of these is characteristic of the gas, 
and independent of the temperature when the mass and 
volume are kept constant. It greatly preponderates at pres- 
sures above a few tenths of a millimetre of mercury. The other 
term, which only comes into force at very low pressures, de- 
pends essentially upon the dielectric substance of the wall and 
upon any gaseous layer which may be adhering to it. When 
the second term is negligible, tho possible difference of poten- 
tial between two electrodes may be written =a „/ре(ре +k), 
where « is the dielectric cohesion of the gas, p its pressure, 
e its thickness and k a constant varying with the gas. For the 
same gas, this difference of potential only depends upon the 
product of pressure into thickness, or, in other words, upon 
the quantity of gas affected by the discharge. In the case of 
large masses, the discharge potential depends upon a constant 
quantity amounting to about 1,760 volts for air, and upon 
another term amounting to 2:46 x 10' volts par grammo of air 
traversed per square centimetre. At high altitudes the pos. 
tible field would become so small that the air cannot even 


support the earth's electrie field without giving way. 
[E. Bourv, Comptes Rendus, July 31, 1905.] 


Magnetic Double Iicfraction.—2A. Cotton and H. Mouton shed 
some further light on the curious phenomenon first described 
by Majorana in 1902, in which solutions of colloidal iron in a 
magnetic field behave like positive or negative uniaxial crystals 
‘having their axis parallel to the lines of force. When a ray is 
transmitted normally to the lines of force its components 
parallel and perpendicular to the field show a difference of 
velocity. This phenomenon is best exhibited by the prepara- 
tion known as Bravais iron,” especially when matured by age. 
The authors attribute it to the presence of ultra-microscopic 
particles. If the liquid is filtered through collodion the 
residue shows the phenomenon greatly enhanced, whereas the 
filtrate ceases to show it. The liquid becomes inactive when 
coagulated, but when the coagulation is brought about in the 
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presence of the magnetic field it remains, and does not dis- 
appear entirely on withdrawing the magnetic field. The 
authors found, further, that both components of the ray are 
affected by the field, but that the vibrations parallel to the 
lines of force undergo a diminution of refractive index which is 
nearly double the increase experienced by the other components. 
[A. Corron and H. Мостом, Comptes Rendus, July 81, 1905.] 


A Megaphone.—G. Laudet and L. Gaumont describe a flame 
megaphone which is not essentially different from that devised 
by Porter in 1903, but was patented by one of them in 1902. 
A mixture of air and acetylene is forced into a chamber and 
passes into burners through openings periodically closed by 


the sound vibrations, so that the latter are translated into 
fluctuations of the flames. The apparatus is shown in the 


diagram, where A is the chamber, B the supply pipe, C a pallet 
hinged and closed off with rubber at О, DD’ are two nozzles 
visione | opened and closed by the vibrations of the pallet, EE’ 
the pipes leading to the combustion chambers FF’; GG’ are the 
sound trumpets and HH’ cooling devices for water circulation. 


The style at the bottom is run over a gramaphone disc, and the 
flames exaggerate the sounds of the record. Since D is closed 
while D' is open, and vice versa, the amount of gas burnt is 
always the same. The loudness depends simply upon the energy 


given out by the combustion. 
[Lauper and Gaumont, Comptes Rendus, July 31, 1905.] 


Measurement of Acceleration.—F. W. Lanchester describes an 
instrument for the measurement and recording of starting and 
stopping efforts in vehicles. He calls it an “accelerometer.” 
The fundamental principle on which the instrument works, is 
that the effect of the algebraic sum of tractive forces and 
resistances on the vehicle as a whole is shared proportionately 
by every portion of its mass, and that consequently the trac- 
tive effort on the whole vehicle can be ascertained if that 
acting on any portion of its mass be measured. This 
tractive effort is measured by the deflection of the heavy 
bob of a very short pendulum, the tangent of the angle 
of deflection being proportional to the acceleration, and being 
measured by a pointer prolonging the pendulum upwards 
and passing over a horizontal scale. The vibrations of the 
pendulum are damped by a da-h-pot. When the gradient 
varies the instrument no longer measures the acccleration, but 
it continues to measure the actual tractive effort in every case. 
Some diagrams taken with the instrument show the sudden 
stoppage of the retardation when a train is brought to a stand- 
still, giving the impression of a jerk backwards, so noticeable 
on the English railways. 

[F. W. Lancuester, Philosophical Magazine, August, 1905.] 


A Double.Filament Telephone-Signal Lamp.— In order to 
detect and localise without loss of time а burnt-out lamp on 
telephone switchboards, the firm of Mix & Genest, of Berlin, 
have devised a double-filament signal-lamp. According to the 
Electrotechnische Zeitschrift, one of the filaments is of the ordi- 
nary kind, while the second filament (which is in parallel with 
the first) has a high resistance. As long as the ordinary fila- 
ment is intact, the auxiliary filament is scarcely noticed. 
Should the filament proper fail, however, the dull red light of 
the auxiliary filament will continue to record a call, and will 
give notice, at the same time, that the ordinary filament has 
collapsed. 
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THE PARLIAMENTARY SESSION OF 1905. 


. Electric power supply for London has been the predominating 
feature of the Session of Parliament which terminated last week, 
and, so far as London itself is concerned, this matter has been 
of absorbing interest from almost the first week of the Session 
until the very last day. So prominent have the power bills 
been in the public mind, and especially in the minds of elec- 
trical engineers, that it would not be surprising if many smaller 
legislative decisions, although of some local importance and 
capable of general application with beneficial results, were 
overlooked. We hope that this annual review of the Parlia- 
mentary Session, together with our digest of the more inte- 
resting decisions, given on another page, will serve to draw 
attention to the general results of the labours of Parliament 
during 1905, as they affect the clectrical industry. 

As we pointed out last week, the Administrative County of 
London & District Electric Power Bill, in the form in which it 
left Sir JAMES Kirson’s Committee, commended itself to a 
large proportion of its original opponents, in that the interests 
of the existing electricity supply companies—who have had to 
bear the burden of the pioneering work in London—were not 
only unprejudiced, but were safeguarded by the agreements 
made by the promoters with them. It is therefore a misfortune, 
alike for London and the promoters of the Bill, that the measure 
was prevented from becoming law simply by the eflluxion of 
timo, after it had been passed by Committees of both Houses of 
Parliament. In looking back over the proceedings before Sir 
JAMES Kitson’s Committee of the House of Commons, it 
appeared to many in the Committee room that too much time 
was wasted by the promoters of the Bill in calling manufac- 
turers’ witnesses on the point that a cheap supply of electric 
power would bea boon. The promoters have therefore suffered 
partly because Sir JAMES KITSON did not follow the general 
practice of Chairmen of Committees in both Houses, and stop 
this evidence after the first few witnesses. Another factor 
was the opposition of the South Metropolitan Gas Co., which, 
on a technical point following a decision by Lord CAMPER- 
DOWN's Committee regarding some land at Fulham belonging 
to that Company, opposed the Bill before the Examiners of 
Standing Orders in the House of Commons with regard to 
notices, and so delayed it for several days. Finally, there was 
the opposition of the Local Authorities on clauses, which took 
the form of almost interminable petty amendments, which had 
the effect of still further curtailing the time available and 
eventually preventing even a motion for its suspension until 
next session being discussed in the House of Commons. The 
Metropolitan Electric ‘Supply Co.’s Power Act calls for little 
comment as it only provides for supply in bulk to authorised 
distributors, railways, sramways, &c., and does not touch 


the great industrial districts. Thus the net result of sittings 
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by Committees of the two Houses of Parliament extending, in 
the aggregate to nearly ten weeks, has been that five electric 
power Bills for London have all been rejected despite the 
recommendations of Lord CRoss's Committee of 1898, which 
have been acted upon in the case of Provincial Power Bills 
for some years, and upon which this year's London Bills were 
based. This is all the more deplorable when taken in con- 
junction with the efforts made by the Government itself to 
assist existing electric supply authorities by easing the condi- 
tions and restrictions under which they now labour. Although 
not affecting to any great extent the objects of the power Bills 
for London, the Electricity Supply Bill would have assisted 
the existing electric supply undertakers to a considerable 
degree, as we have pointed out on each of the three occasions 
when the Bill has been introduced and dropped, a fate which 
tbe measure again met with this Session, after being read a first 
time at a very early date. This result is particularly regret- 
able, when it is remembered that the Bill was considered at 
great length by a Committee of the House of Lords last year, 
and passed third reading practically as an agreed measure by 
all parties. Thus, want of time cannot be urged as an excuse 
for abandoning the Bill this Session, for there would only 
have been a comparatively small opposition on a few clauses, 
and the Bill was introduced as early as April. 

Another necessary reform, equal in importance to the Elec- 
tricity Supply Bill, is some radical modification of the Tramways 
Act of 1870, in which direction а move has not yet been mado 
by the Government in spite of the deputation from the Insti- 
tution of Electrical Engineers to the President of the Board of 
Trade in 1902. Even a one-clause modification of the Light 
Railways Act, introduced last session and again this, was 
apparently more than could be found time for. Thus there 
is not a single piece of legislation effected this year to improve 
the present conditions of the electrical industry. 

The agreement between the Postmaster-General and the 
National Telephone Co., whereby the undertaking of the latter 
becomes the property of the State after December 31, 1911, 
has been passed very much in its original form, notwithstand- 
ing a radical alteration proposed by the Committee to which 
the agreement was referred for consideration. . Our views in 
support of the action of the Postmaster-General in this matter, 
and of the House of Commons in its voting last week, have been 
given in our last few issues and need not be repeated here. 

Coming to the private Bill legislation of the Session, a con- 
siderable variety of matters were dealt with. There were 
several proposals for the construction of tube railways in 
London, but for the third time—and, fortunately, the last 
time—the majority of them had again to be suspended pend- 
ing the report of the Royal Commission on London Traffic. 
This report having now been presented, a good crop of proposals 
will no doubt appear next Session. Only one Bill this session 
was allowed to proceed—viz., the North-East London Railway 
Bill—in connection with which there was also something 
of a race against time, the bill receiving Royal Assent on the last 
day of the Session. The line authorised by this Act runs from 
the Monument through Shoreditch, Hackney, Leyton, Waltham- 
stow, Chingford and Waltham Abbey, and forms part of the 
through route from the West to the North-East of London, 
recommended by the Joint Committee on London Under- 
ground Railways in 1900. In view of this recommendation, 
the Committee of the House of Commons which considered the 
Bill ordered that the company’s pair of tubes between the Monu- 
ment and Hackney Road should be put at such a level that 
another pair could be placed above if necessary. An interesting 
feature of the proceedings in connection with the Bill was the 
successful pleading of an eminent counsel that to demand a 


Committee. 


the insertion of the “ Bermondsey ” 


‘‘ guarantee " of capital did not facilitate the promotion of such 
schemes as these, or in fact any scheme, inasmuch as very few 
financiers would “back” a Bill until they saw the final condition 
in which it was passed. This very point was indicated in our 
annual review of last year, when we attributed the tendency 
of Committees to require a guarantee of capital, to the advent 
of Messrs. YERKES and MORGAN in competition for tube rail- 
way schemes in London in 1902. We would only now men- 
tion that the learned counsel who, in 1902, ousted all his oppo- 
nents by his plea for a “ guarantee,” was the one who has now 
successfully piloted the North-East London Railway Bill through 
Generally speaking, however, there have been 
indications during the Session just ended that this matter of 
guarantees of capital is now considered by the Committees on 
a broader basis than hitherto. 

Local Authorities have been concerned in a good many pro- 
posals. The London County Council has received two checks 
of a somewhat unpalatable nature to the more ardent supportera 
of that body. The proposal made a couple of sessions ago to 
authorise London Borough Councils to undertake the wiring 
and fitting of premises for electric supply received the assent 
of the Police and Sanitary Committee of the House of Commons 
this Session under conditions which were aimed at preventing 
a loss to the general body of the ratepayers. We have con- 
sistently opposed this form of municipal trading. and we have 
no doubt that it was for the good of the electrical industry 
that a Committee of the House of Lords subsequently rejected 
the proposal. The Ealing Corporation were granted these 
powers provided the work was given out to contractors, a 
condition which the London County Council refused to accept. 
The London County Council's scheme for tramways over the 
Westminster and Blackfriars Bridges and along the Thames 
Embankment was passed in the Commons but was thrown out 
by the House of Lords on second reading ; the London County 
Council has decided, however, to reintroduce the Bill next 
Session. On this point we are somewhat surprised to see that 
only one of the new lines suggested by the Council for next 
Session is a route recommended by the Traffic Commission. 

Two Bills in which sanction was sought, one for the exten- 
sion of a municipal area for electric supply, and the other for 
the transfer of electric lighting Provisional Orders in neigh- 
bouring districts, were opposed by power companies, and in 
both instances a compromise was assented to by the Com- 
mittees, which had the effect of disposing of the opposition. 
Continuing its good work, to which reference was made last. 
year, the Police and Sanitary Committee of the House of 
Commons paid special attention to the question of the period 
for repayment of loans under Municipal Bills, and in the 
Accrington Bill a proposal for 25 years for tramway equipment 
was vetoed by the Committee, the reason given being that 
such equipment was more or less of a perishable nature. The 
period allowed eventually was 20 years, although the Chairman 
expressed as his personal opinion that this was too long. 
We have more than once expressed the opinion that the 
periods for the repayment of such loans in the past have been 
excessive, bearing in miad the omission of so many local 
authorities to provide a depreciation fund. Applications for 
clause in Provisional 
Orders and private Bills have not.been numerous, and the few 
gas companies that asked for this clause met with little success. 

For the first time, we believe, the boundary difficulty created 
by clause 3 of the Electric Lighting Clauses Act of 1899 was 
brought to Parliament for a solution. The case in point was 
a Bill promoted by the Urban Electric Supply Co., which owns 
separate Provisional Orders for Weybridge and Walton, but 
under the clause in question was prevented from supplying 
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both districts from the Weybridge generating station. The 
proposal of the Bill to authorise the Company to do this was 
passed, the Weybridge Council, which opposed in the first 
House, not opposing in the second. This is one of the diffi- 
culties which would be obviated by the passing of the Supply 
of Electricity Bill already referred to, and the Weybridge 
instance emphasises the necessity for this, if only from the 
point of view of expense to electric supply undertakers, who 
at present have to make a special application to Parliament 
by means of a private Bill. 

Among other rejected bills, mention may be made of the 
Metropolitan Pneumatic Despatch Bill, which proposed the 
construction of some 200 miles of 12in. underground pipes 
for the propulsion of parcels throughout London by com- 
pressed air. The Croydon Corporation proposed a scheme of 
motor omnibuses, ostensibly as tramway feeders, but the de- 
tails put before the Police and Sanitary Committee were of so 
meagre a character that the Bill was rejected, whilst a pro- 
posal to supply electricity in bulk in areas contiguous to the 
present area of supply was subsequently rejected by the House 
of Lords. A very small scheme of municipal tramways in 
Aberdare was also rejected, the Committee not being convinced 
that such a small undertaking could be remunerative. 

From the above review, it will be seen that the past Parlia- 
mentary Session has been more remarkable for its negative 
results than for its legislation, and from the electrical engineer’s 
point of view it has been the most disappointing that we have 
had for several years. 


OBITUARY. 


[nd 


WILLIAM EDWARD LANGDON. 


It is with deep regret that we have to announce the death 
of Mr. W. E. Langdon, a Past-President of the Institution of 
Electrical Engineers, which took place at his residence, Pal- 
meira Gardens, Westcliff-on-Sea, on Saturday morning. 

Mr. Langdon, who was born on August 11, 1832, at Alver- 
stoke, Gosport, was the son of the late Commander J. W. 
Langdon, R.N., assistant hydrographer at the Admiralty. 
After having been educated at the Royal Naval School, New 
Cross, he entored the service of the Electric & International 
Telegraph Co. at the age of 19, and became while so engaged 
assistant to Sir W. H. Preece; shortly afterwards was 
appointed to the post of junior engineer. On the transfer of 
the telegraphs to the State in 1870, he took charge of the 
telegraph department of the London & South-Western Railway 
Co., but was subsequently recalled by the Post Office, and occupied 
the position of assistant divisional engineer until 1878, when he 
was ше telegraph superintendent of the Midland Rail- 
way Co. The entire block system on the Midland Railway was 
completely reorganised under his supervision, and of the many 
improvements he effected, not the least was an easy an eco- 
nomical method of interlocking the electrical with the mecha- 
nical block signals. The total mileage of wire on the Midland 
Railway has increased since 1878 from 8,000 to 30,000, and 
the number of instruments from 7,000 to 26,000. When Mr. 
Langdon retired in 1902, there were over 1,000 telegraph 
stations and 1,070 block-signalling posts on the Midland Rail- 
way Co.'s system. There were also 11 generating stations for 
lighting and power purposes, all of which were established under 
his direction. The plant installed at these various stations 
represented a total annual output of over 5,000,000 units. 

During his connection with the Midland Railway Co. Mr. 
Langdon erected for the Post Office two of that department's 
most important trunk lines—viz., the trunk telegraph line to 
Glasgow, &c., and the trunk telephone line to the North. 

Mr. Langdon was a member of the Institution of Electrical 
Enzineers from its establishment as the Society of Telegraph 


Engineers in 1872, and at a period of emergency in 1877 he acted 
as secretary of the Institution. He was elected a member of 
the Council of the Institution in 1895, and became President 
for the session 1901-2. At the end of 1902 he retired from 
the service of the Midland Railway Co., but was retained as 
consulting electrical engineer. 

Mr. Langdon read Papers before the Institution of Electrical 
Engineers in 1874, 1876, 1877, 1895, 1896 and 1900, and was 
the author of a well-known work entitled The Application of 
Electricity to Railway Working.” The titles of his Papers 
were, respectively, “On the Decay and Preservation of Tele- 
graph Poles," Electric Repeaters for Railway Signals,” On 
a New Form of Electric Light,” “Oa the Employment of the 
Electric Light for Railway Purposes,” “On Railway Tele- 
graphs and Recent Improvements,” The Supersession of the 
Steam by the Electric Locomotive.” Papers on electrical sub- 
jects have also been read by him before the Institution of Civil 
Engineers and the Institution of Mechanical Engineers, 

In the passing of Mr. Langdon another link in the chain 
of old associations with the pioneer work of electrical engineer- 
ing is gone, and his loss will be mourned, not only by those 
who enjoyed the privilege of working with him, but also by all 
those with whom he was brought into contact. 


— — — —— — — — 


ELECTRIC WINDING MACHINES.* 


BY PROF. PAUL HABETS, OF BRUSSELS. 
(Concluded from page 668.) 


Description of the Trials and the Results.—The haulage machine 
just described has been submitted to a series of trials with the object 
of giving an account of the performance of the Ilgner system ; also 
of testing the consumption guaranteed by the contractor, and finally 
of determining the consumption of energy under actual working 
conditions. The trials were made on January 8, 10, 29 and 30, 1905. 


(a) No-load Trials.—The difficulty of starting the heavy flywheel, 
which squeezes the oil out from the bearing-surfaces, makes it neces- 
sary to keep the Ilgner machine group in permanent motion, as the 
haulage machine does not stop for very long. The consumption of 
energy, while the Ilgner group is working on no load, has an impor- 
tant bearing on the economy of the system, and it was therefore 
decided to determine this consumption. A Siemens wattmeter and 
an electricity meter were inserted in one of the motor leads (M.), 
and readings were taken every five minutes during a period of 35 
minutes, the machine making 313 revs. per min. According to the 
readings of the wattmeter, which had been specially standardised, 
the consumption was 81:94 kw.-hours ; the electricity meter showed 
a consumption of 30°85kw.-hours. The temperature of the oil in 
the bearings was 80°8° C. (87:4? F.). By stopping the circulation of 
water for 44 hours, the temperature of the oil in the bearings rose 
to 455 C. (118°9° F.); under these circumstances, and the shaft 
making 815°5 revs. per min., the consumption according to the watt- 
meter and the electricity meter was 30°55 kw.-hours and 29°82 kw. 
hours respectively. According to another trial, repeated on Jan- 
uary 29th, the consumption was found to be 28 kw.-hours at a speed 
of 314 revs. per min.; the temperature of the oil was 35°7 C. 
(96°3° F.). The latter consumption corresponds to that guaranteed 
by the contractor. The efficiency of the motor at this reduced load 
was 0°6; the windage of the Ilgner group and the friction between 
the journals and the bearings absorbed, therefore, about 17 kw.-hours. 


(b) Passive Resistances in the Pits and in the Haulage Motor.— 
These resistances were determined by giving the masses a certain 
velocity and measuring the height through which the useful load 
was lifted. The energy consumed by the passive resistances would 
then be equal to the kinetic energy stored in the moving masses 
minus the work done on the useful load. 

The suspended loads were :— 


460 + 400 -- 860 m. (2,820 ft.) of rope at 56kg. per Kg. About. 
metre (3:70 Ib. рег foot). .................... 4,800 = 10,600 1b. 
Two cages with attachments at 2,100 kg. (4,6301b.) 4,200 = 9, 260 lb. 
Eight empty tubs at 250 kg. (551 1b.) .......... 2,000 = 4,408 lb. 
Four loads of coal at 535 kg. (1,180 lb.).......... 2,140 = 4,720 1b. 
ТОВ A 8 13,140 28,988 Ib. 


The diameter of the Koepe-pulley (reduced by wear) was 2:88 m. 
(9ft. 58 in.). The moment of inertia of the suspended loads was 
= 13,140 x 1:44? 3g =2,780 kg.-metres* (65,970 lb.-ft.?). 


* Abstract of a Paper read before the Liège meeting of the Institution 
of Mechanical Engineers. 
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masses were ;— 
Lb.-feet?, 


250 = 5,932 
675 = 16,018 


1,555 = 86,900 
The moment of inertia of the masses was thus: I= 2, 780 + 1,555 
== 4,885 kg.-metres? (65,970 + 86,900 = 102,870 Ib.-ft.?). 
The kinetic energy corresponding to a speed of 8 m. (26 ft. 8 in.) 
у» =8[1`44=5°55, and therefore w?/2=15°4, 
hence the kinetic energy = Iw?/2= 66,759 kg.-metres (482,900 ft.-Ib.). 


| The moments of inertia of the rotating 


Moment of inertia of the Koepe-pulley .. 
Moment of inertia of the motor armature .... 
Moment of inertia of the head pulleys 


per second equals 


£0 


15 


10 


Continuous Volts, 1 div. = 50 volts ; Continuous Amperes, 1 div. = 100 amperes. 
Exciting Current. 
е 


Continuous Watts, Alternate Watts, Alternate Volts and Alternate Fol- ampe res, 1 div. = 10 kilowatts. 


10 


Fra. 5.— RRSULTS FROM THREE Up AND Down JOURNEYS. 


The loads travelled through a height of 29 m. to 80 m. (95 ft. to 98 ft.) 
after the current had been cut off from the motor. The work done 
by the non-balanced load was thus 2,140 х 29 =61,060 kg.-metres 
(441,647 ft.-lb.) to 64,200 kg.-metres (464,400 ft.-lb.). The kinetic 
energy of the masses is between 66,759/64,200=104 and 66,759/ 
61,060 = 1:095 times the work done in raising the non-balanced loads 
—4.e., the useful work. The resistances in the pits and in the 
nachine are, therefore, only 4 to 94 per cent. of the useful work. 
e shall see that these figures, which may at first seem rather small, 
agree with other tests. 


(c) Guaranty Trials.—The guaranty had been fixed by assuming 
a haulage of 80 up-and-down journeys per hour; each journey 
included & loading at the bottom landing-stage at a depth of 868 m. 
(1,207 ft.), and a stoppage on the way at one of the intermediate 


loading stages, at par of 342 m., 288m. and 185 m. (1, 122 ft. 
945 ft. and 607 ft.). Three series of trials were made on January 10 
and repeated on January 80; each trial included 10 up-and-down 
journeys made аб quick as possible. 

Series I. comprised journeys with loadings at 368 m. and 342 m. (1,207 ft. 
and 1,122 fl.). Series II. comprised journeys with loadings at 868 m. and 
288 m. (1,207 ft. and 945 ft.). Series III. comprised journeys with loadings 
at 368 m. and 185 m. (1,207 ft. and 607 ft.). 

At each of these trials, the following observations were taken every. 
10 seconds :— (1) Readings of the Siemens wattmeter (the same as 
used at the no-load trials) which was inserted in the joined circuit 
of the Ilgner group and the motor-generator M,G,. These readings 
were plotted with time as absciss:e, and the integration of the curve 
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e Watts. 
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Alternate Watts. 
Volt · ampe res. 


Cos G. 
—— — Exciting Cun ent. 

Abseiss scale 1 div. - 10 sec. 

(Trial II., January 30, 1905.) 


gave the total electric energy spent during the test. This energy 
was also determined by means of the electricity meter by taking 
readings at the beginning and at the end of the tests. The results 
obtained by these two instruments differ only 1 to 3 per cent. (2) 
Readings of a Weston ammeter and voltmeter which were connected 
to the same circuits. From these data we may plot the curve of 
apparent alternating watts, and by dividing the watts found by the 
wattmeter by the apparent watts we obtain a curve representing the 
variations of cos of the installation. (8) Readings of the ammeter 
in the field circuit. The latter was maintained at 110 volts. 
Recording instruments give an account of the volts and amperes 
of the continuous current which drives the haulage motor. By 
multiplying the simultaneous yolts and amperes, we obtain the 
watt curve of continuous current, which represents the power spent 
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at any moment during the haulage; and by integrating the corre- 
sponding parts of the curve, we determine the energy spent during 
the different parts of the journey. The variation of speed of revolu- 
tion of the Ilgner group was shown by a recording speed indicator. 
The variation of kinetic energy of the group from the beginning to 
the end of each trial had to be added (algebraically) to the consump- 
tion of the electric energy, found by means of the electricity meter 
or the Siemens wattmeter, in order to determine the total expendi- 


ture of energy. Kg.-metres?. Lb..ft?. 
The moment of inertia of the rotor of motor M! ., 5 = 1,543 
The moment of inertia of flywheel .......... ....1,000 = 23,730 
The moment of inertia of the armature of genera. 
tor G! 6 6 „ 6 % „%%% %% %% „ ое в G „ „ „ „ „ 6 оо е о 160 = 3,796 
` The moment of inertia of shaft.................. 5 = 118 
Total I=1,230 = 29,187 
2. 2 n.2? — n.2) 272 
The variation of kinetic enya CI Ml. Y x . xI, 
2 3,600 


where n represents the number of revolutions of the Ilgner group as 
indicated by the recording speed indicator. 

Fig. 5 represents the results from three up and down journeys of 
trial II.! made on January 80th. The trials comprise 10 complete 
journeys from landing stages at depths of 868 m. and 288 m. (1,207 ft. 
and 945 ft.). The performance of the Ilgner system is indicated by 
this diagram ; it will be noticed that the power absorbed by the 
haulage motor (continuous watts) varies considerably—viz., from 
zero to about 300 kw., then falls to 200 kw. and returns to zero; the 

wer supplied bv the power station (alternating watts) varies only 

etween 110 kw. and 160 kw. From these tests it follows that the 
ratio of useful power to input of the haulage motors varied from 
about 70 to 85 per cent. The consumptions given above are slightly 
smaller than those guaranteed by the contractor. 

The consumption at the power station of Espérance is 11 kg. 
(241 lb.) of steam per kilowatt-hour; the consumption at the trials 
would, therefore, be between 1775kg. and 20:8 kg. (89:11b. and 
44°75 lb.) of steam per useful horse-power-hour, which is very small 
for a winding machine. It is possible to produce a kilowatt-hour by 
& much smaller consumption of steam ; the consumption guaranteed 
for a steam turbo-alternator working at a pressure of 6:5 kg. (14:8 lb.) 
and superheated 800° С. (572° F.) is 8'95 kg. (10:781b.) Adopting 
this figure we should require 14:40 kg. to 16:5 kg. (31°74 Ib. to 86:87 lb.) 
of steam per useful ho:se-power, and we may even go below these 
figures. The electric winding machine can, therefore, compete with 
the very best steam winding machines. Mr. Henry, engineer to the 
Hasard Collieries, has not succeeded in reducing the consumption 
below 18°94 kg. (41:7 lb.) of steam per useful horse-power-hour, not- 
withstanding the best-known improvements. 

Consumption of Encrgy under Working Conditions. For the 
purpose of determining the consumption in kw.-hours per useful R. p. 
hour, the haulage machine at the pits of St. Nicolas has been sub- 
mitted to & permanent set of trials, lasting from January 17 to 
March 1, 1904. The consumption was measured by the electricity 
meter, inserted as in the guaranty trials. The readings were taken 
every day at 6 and 8 a.m. and at 8 and 6 p.m. The number of revo- 
lutions made by the Ilgner group were read off simulataneously with 
the readings of the electricity meter, and a record was made of the 
coal and stones drawn during the different intervals of time. By 
means of these data, the useful work done by the machine may be 
determined, as well as the mean work per hour. The consumption 
of electric energy, to which is added or subtracted the kinetic energy 
of the Ilgner group, admits of determining the consumption in kilo- 
watt per useful horse-power. The large number of results from the 
trials, which lasted over a period of one month and a half, have been 
plotted (Fig. 6) by taking as ordinates the consumption in kilowatts 
per useful horse-power, and as absciss the mean useful horse-power 
given off by the machine. The points lie evidently on a hyperbolic 
curve. During the night, when the haulage is less, the ordinates are 
longer on account of the permanent consumption of the Ilgner group. 
The ordinates will be shorter as the haulage becomes more active, 
and will be about 2kw. per horse-power between 8 a.m. and 3 p.m. 
The results from the guaranty trials have also been plotted; these 
points lie on the continuation of the curve. It may be remarked 
that the hyperbolic curve is similar to that representing the consump- 
tion of a steam-driven winding machine. 

The high consumption during the night may be attributed to the 
Ilgner system, and would, therefore, not take place if the winding 
machine were driven by an asynchronous motor ; but then one would 
have to take into account the consumption of energy required to 
keep a dynamo at work at the power station, which should be large 
enough to generate the maximum power required for starting the 
winding machinery. At the instance of the machine at pit No. II. 
Preussen, the author has shown that the variation of consumption 
of a winding machine driven direct by an asynchronous motor 
follows also a hyperbolic law. 

The electric winding machine at St. Nicolas has replaced a steam- 
driven machine, which was put down in 1874. According to trials made 
on February 17, 1908, the steam. driven machine consumed 58:1 kg. 
(117 Ib.) of steam per useful horse-power-hour during the period of 
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maximum haulage from 8 a.m. to 8 p.m. By installing the electric 
machine a battery of six boilers, working at a pressure of five atmo- 
spheres, has been abolished. These boilers were in sucha bad state 
that they would soon have had to be replaced by new ones, Besides 
being economical in consumption, the electric machine has also 
caused a reduction in wages, as the stokers, who were dismissed 
from St. Nicolas, have not been taken into service at the power 
station. As the electrically-driven machine is much simpler to 
manipulate than the steam-driven machine, the drivers (two in 
number) needed very little instruction before taking over the new 
machine. The consumption of the accessories is very small. The 
rope is a flat steel rope. The two ropes, which were used at first, 
consisted of six hawsers of four strands each, on a core of hemp; 
each strand contained seven wires of 2mm. ( in.) diameter. The 
ropes were 92 mm. (8& in.) wide and 20 mm. ($ in.) thick, weighing 
about 5:7 kg. per metre (8:81Ь. per foot). The wires were of steel 
with a breaking strength of 145kg. to 150kg. per sq. mm., and 
would bear 14 bendings over a mandrel of 5 mm. (1 in.), and 30 tor- 
sions on a length of 200mm. (7+ in.) before rupture. The total 
breaking strength of the rope was 77,750 kg. (76:5 tons). The first 
rope was removed after only three months of service on account of 
unnecessary precaution. It was found by a tensile test that the 
total breaking strength of the weakest part of the rope was still 
66,000 kg. (145,504 Ib.); the second rope lasted 44 months. It was 
replaced by a rope consisting of seven hawsers of four strands each 
on a core of three wires of 1:2 mm. (у, in.) diameter, each strand 
containing seven wires of 1:8mm. (4 in.) diameter. The rope, being 
110 mm. (441 in.) wide and 18mm. (itin.) thick, weighs about 
5°75 kg. per m. (8:81Ь. per foot). The wires are of steel, with a 
breaking strength of 130 kg. to 185kg. per sq. mm.; the 
1˙8 mm. (drin.) wire would bear 18 bendings over a mandrel of 
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5mm. (37 in.) and 80 torsions on a length of 200mm. (7; in.). The 
12mm. (Ar in.) wire would bear 36 bendings and 80 torsions on a 
length of 150 mm (53; in. or 5:9 in.). The total breaking strength of 
the rope is 77,000 kg. (75:8 tons). On account of the small diameter 
of the Koepe pulley it was desirable to give the new ropes more 
flexibility by making them thinner and of finer and more ductile wire. 

It is interesting to compare the expenses, with regard to ropes, of 
the Koepe machine with those of the old steam-driven machine 
with bobbins and flat aloes ropes. The latter ropes weighed about 
4,600 kg. (10,141 1b.), and cost during later years from 1°65 fr. to 2fr. 
per kilogramme (7:04. to 8:714. per pound). Let us adopt the lowest 
figure: A rope will then cost 7,600 fr. (£304), and two ropes will, 
therefore, be 15,200 fr. (£608). These ropes last about 26-32 months, 
say 30 months on an average. The rope expenses per month would, 
therefore, be 500 fr. (£20). The ropes which were rejected cost 
2,250 fr. (£90), which for a period of 44 months is 500 fr. (£20) per 
month, the same as we found for the aloes ropes. One may, how- 
ever, expect to find the steel ropes more economical, as their con- 
struction is more suitable for the purpose, and may, therefore, last 
moro than 4b months. A rejected haulage rope may be used as 
counter rope. | 

It may safely be concluded from these trials that the electric- 
haulage machine, even if it is not more economical than the best 
steam · driven machine, is certainly not more expensive. The greater 
facility and safety with which it can be manipulated, the smooth- 
ness with which it works, and its much greater flexibility, will often 
make it preferable to the steam-driven machine, even in the case 
where transmission of energy is not required. There can be no hesi- 
tation in the choice between the two systems when the power has to 
be transinitted from a distance, or, as in the case of the pits of St. 
Nicolas, where the prodyction of energy can be centralised at one 
power station, Ar 


bm - — — = 


THE ELECTRICIAN, 


AUGUST 18, 1905. 715 


PARLIAMENTARY RECORD FOR 1908. 


According to custom, we present our readers with a brief resumé 
of the legislation of the past Session so far as it affects electric supply, 
electric traction, telegraphy, &c. A general review of the Parlia. 
mentary Session will be found in our leading article this week, and 
in addition to a complete list of the various acts (public and private) 
which were passed and received Royal Assent, we give below digests 
of decisions of interest given by Parliamentary Committees which 
. have considered private bills. 


Public Acts. 
Expiring Laws (Continuance) Act (including Light Railways Act, 1896). 
Provisional Order Confirmation Acts. 


Electric Lighting. 

Electric Lighting Provisional Orders (No. 1) : Bury (Rural), Conway, 
Golborne, Haydock, Hipperbolme, Little Lever, Southall-Norwood, Spald- 
ing, Whitwood, Whitworth. 

Electric Lighting Provisional Order (No. 2) : Ballaghaderreen. 

Electric Lighting Provisional Order (No. 3): Woolwicb. 

Electric Lighting Provisional Orders (No. 4): Denny, Danipace, 
Grangemouth, Inverness, Pollokshaws, Renfrew, Rutherglen, Uphall. 

Electric Lighting Provisional Orders (No. 5): Andover, Buralem 
(Tunstall Extension), Hesele, Litherland, Little Hulton, Penmaenmawr, 
Ravensthorpe, Stratford-upon-Avon, Surbiton, Tewkesbury. 

Electric Lighting Provisional Orders (No. 6): Barnet, Brockenhurst, 
Farnham, Gosport and Alverstoke, Houghton-le-Spring, Lichfield, Lud- 
low, Lytbam, St. Albans, Ware. 

Electric Lighting Provisional Orders (No. 7) : Bishop's Stortford, Dover, 
Hemsworth, Marlborough, Tottington, Woking (Chertsey Extension). 

Electric Lighting Provisional Orders (No. 8) : Airdrie, Coatbridge, Cults. 

Electric Lighting Provisional Orders (No. 9): Brentford, Croydon 
(Rural) Durham Districts, Eastbourne (Willingdon Extension), Grave- 
send (Northfleet Extension) Kingsbury, Old Windsor, Wimborne aud 
District. 

Tramways. 

Tramway Orde:s Confirmation (No. 1): Bradford, Gorton, Keighley, 
Leeds, Liverpool], Pudsey. 

Tramway Orders Confirmation (No. 2): Colchester, King’s Norton and 
Northfield, Luton, Portobello and Musselburgb, Southampton. 


Confirmatory Acts under Private Legislation Procedure (Scotland) 


Act, 1899. 
Esk Valley Power Gas. Glasgow University. 
Glasgow Corporation Tramweys | Paisley District Tramways. 
(Consolidation). 


Wemyes Tramway:. 


Private Bill Legislation. 

* Асо ington Corporation. *Metropolitan Electric Supply 
Andover Lighting & Power. (Various Powers). 

. Aylesbury Gas. Metropolitan Electric Tramways. 

*Baker Street & Waterloo Railway. | Mexborough & Swinton Tramways. 
Birmingham Corporation. (Extension of Time). 

*Central Electric Supply. Newry, Keady & Tynan Light Rail- 
Charing Cross, Euston & Hamp- way (name changed from Ulster d 

stead Railway. Connaught Light Railways). 

Chelsea Electricity Supply. “North-East London Railway. 
Colne Corporation. North Metropolitan Electric Power. 


„County of London Electric Supply. | Nottingbam Corporation. 
*Croydon Corporation. Oldham & Saddleworth Tramways. 

Dublin United Tramways. Sheffield University (Transfer). 
*Ealing Corporation. Shepton Mallet Gas (Elec. 
*Edgware & Hampstead Railway. Lighting). 


Gosport & Fareham Tramways. Shropshire, Worcestershire & Staf- 


*Great Northern, Piccadilly & fordshire E'ectrio Power. 
Brompton Railway (Various | Southend & Colchester Light Rail- 
Powers). ways. 


"Halifax Corporation. 

Hastings Tramways. 

Heckmondwike Improvement. 

Leeds Corporation (Consolidation) 
(suspended from 1904). 

Liverpool Corporation. 

London United Tramways (Exten- 
sion of Time). 

Metropolitan District Railway, 

Metropolitan Electric Supply 
(Acton). 


South Lancashire Tramways. 
South Wales Electrical Power. 
Tyneside Tramways & Tramroads. 
University Col'ege, London 
(Transfer). 
West Cumberland Electric Tram- 
ways (Extension of Time). 
*Weybridge & Walton-on-Thames 
Electric Supply. 
Whitechapel & Bow Railway. 
Wigan Corporation. 


Below we give a list of the more important measures that were 
introduced into Parliament but which, for various reasons, were 
not passed. 

Public Bills. 

Light Railways Bill (withdrawn). 

Supply of Electricity Bill (withdrawn). 

Telegraph Construction Bill (withdrawn). 


Private Bills. 
* Administrative County of London & District Electric Power Bill (passed 
by Committees of both Houses but no time to proceed further). 
Central London Railway (withdrawn). 
*Charing Cross, West End & City Electric Power (rejected). 
*City of London Electric Power (rejected). 
Great Northern, Piccadilly & Brompton Railway (No. 2) (withdrawn). 


Hammersmith, City & North-East London Railway (rejected by the 
Standing Orders Committee). 

"London County Council (General Powers) (electric wiring, &c., powers 
rejected.) | 

London County Council (Tramweys) (rejected). 

*London Southern Tramways (rejected). 

*Metropolitan Pneumatic Despatch (rejected). 

"Swansea Corporation (tramway portion rejected). 

*Wellingborough & District T & Electricity Supply (rejected). 

Bills marked * are referred to below. 


SUMMARY OF IMPORTANT DECISIONS. 

Accrington Corporation.—This Bill was promoted by the Acerington 
Corporation and had for its object the reconstruction of the existing 
steam tramways, when acquired for electric traction, and the extension 
of the Corporation’s existing powers in the matter of electric supply. 
The tramway portion was unopposed. In connection with electric 
supply, the proposal was to supply some districts outside Accrington 
where tramways would run, and opposition was offered by the Lancashire 
Electric Power Co. on the ground of competition. The most important 
of the districts to be supplied in this manner was Haslingden, which the 
Police and Sanitary Committee of the House of Commons struck out of 
the Bill so far as the supply for lighting was concerned, leaving the 
district in for tramway purposes. The remaining districts proposed were 
granted with the proviso that the Lancashire Electric Power Co. was not 
to be compelled to obtain the consent of the Accrington Corporation, as 
the distributing authority, in these new districts in order to supply 
therein. The Committee further stipulated that the price for current in 
the outside districts was to be the same as that charged in Accrington. 
With regard to the loans sought under the Bill, the Chairman of the 
Police and Sanitary Committee 1efused to allow 25 years as the period 
for the repayment of tbe loans for the electrical equipment of the tram- 
ways, the reason being that such equipment was more or less of a perish- 
able nature and that in some cases the poriod had been fixed as low as 
15 years. Tha Chairman's personal opinion was that 20 years was too 
long, but eventually the Committee announced that they would allow 
20 years. | 

Administrative County of London & District Electric Power.— This Bill 
formed one of eight electric power Bills providing forthe supply of electric 
power in bulk and in detail throughout various parts of London. The 
Administrative Bill scheduled an area includiog the whole of the County 
of London and a large portion of the outside districts on all sides, making 
in the aggregate over 600 eq. miles. The area was divided into an 
industrial and a non-industrial area, the former consisting largely of 
the whole of the East-end of London. In the industrial area powers were 
taken to supply tramways, railways, docks, canals, Government offices, 
&c., and also to individual manufactureis with the consent of the 
authorised distributor. If the consent of the authorised distributor was 
withheld, an appeal was to be made to the Board of Trade to determine 
the reasonableness or otherwise of this refusal. In the non-industrial 
area powers were taken only to supply tramways, railways, docks, canals 
and Government offices. The maximum price in the Bill was 14d. per 
unit. Lord Camperdown's Committee of the Hovse of Lords, which con- 
sidered all the power Bills first, sanctioned the Administrative Co.'s Bill 
with the exception of the non-industrial area north of the river Thames. 
When the Bill came before a Committee of the House of Commons pre- 
sided over by Sir James Kitson, agreements were gradually come to with 
all existing companies providing that after the present generating stations 
of these companies were being worked to their full extent, all surplus 
power required should be taken from the Administrative Co. The Local 
Authorities, however, opposed to the end, and from various causes the 
Bill, which was eventually passed by the Committee (but only two days 
before the end of the Session), was prevented from becoming law owing 
to want of time. 


Baker Street € Waterloo Railway.—This Bill, which was unopposed, 
contained a proposal for extending the period during which certain works, 
already authorixed, were to be constructed. By the original Act the com- 
pany was authorised to pay interest out of capital during construction, and, 
after consideration, the Unopposed Committee of the House of Commons 
agreed to extend the period for the latter purpose, to coincide with the 
extended period for the ccnstruction of the works. 


Central Electric Supply.—The first proposal of the Bill was to lay a 
duplicate main from the existing power station on the Regent’s Canal to 
the g.nerating stations of the St. James and Pall Mall Co. and the 
Westminster Electric Supply Corpn, and to supply authorised dis. 
tributors in bulk in St. Pancras, Marylebone and Westminster, and 
als) railway and tramway companies for use outside the company's 
area. The Bill, which formed one of the group considered by Lord 
Camperdown's Committee, was passed, but only with the power to lay 
the duplicate main, all the other powers being struck out. The Bill in 
its amended form eventually pasted the House of Commons unopposed 
after an agreement had been come to with the Westminster Corporation 
giving that body the right of purchase over the existing generating 
station on tke Regent’s canal. 


Charing Cross, West End d City Electric Power.—This bill asked for 
an area which included Islington, Hackney, Finsbury, Bethnal Green, 
Shoreditch, Stepney, Poplar, West Ham, East Ham, Barking, Ilforó, 
Romfo:d, Wanstead, Leyton, Walthamstow, Woodford, Buckhurst Hill, 
Cbingfoid and Dagenham, but Lord Camperdown's Committee rejected 
the bill in favour of the more comprehensive scheme of the Administra- 
tive County of London and District Electric Power Bill. 


City of. London Electric Power Bill.—Tbis bill, by an amalgamation 
with the East London and Lower Thames Electric Power Bill, proposed 
the supply of electric power for all purposes over the whole of the 
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districts covered by the industrial area of the Administrative County London Southern Tramways.—The Lendon Southern Tramways Co., 


of London & District Co.’s Bill, but the bill was rejected by Lord Camper- 
down's Committee in favour of the more comprehensive scheme of the 


Administrative County of London Co. 


County of London Electric Supply.—This Bill, which was one of the 

Чол Committee of the House of 
Lords, sought authority to supply in the following districts: Battersea, 
Lambeth, Southwark, Shoreditch, City of London and Hackney, and also 
It was proposed to erect a new generating 
station at Tottenham and to link up this station with the two existing 


group considered by Lord Campe 


to railways and tramways. 


stations at Finsbury and Wandsworth. Very complete details were 
placed before the Committee, but eventually the extended area was 
rejected, and also the power to link up the generating stations. Thus the 
only new power given to the company was that for the supply to rail- 
ways, tramways, &c., the energy being capable of uee outside the area. The 
Bill eventually passed the Houee of Commons with very little opposition. 


Croydon Corporation.—The chief proposals in this Bill were to enable 
the Croydon Corporation to run motor omnibuses as tramway feeders 
and to supply electrical energy in bulk in adjacent districts. The Police 
and Sanitary Committee, which first considered the Bill, went into the 
motor omnibus question very fally. The proposal was to provide 12 
motor omnibuses at an estimated cost of £1,000 each and to run these 
vehicles over 14 routes in the borough and toa distance of one mile beyond 
on all sides. The British Electric Traction Co., which is the lessee of 
the tramways in Croydon, opposed this part of the Bill and the Committee 
came to the decision that the scheme was not a well-considered and well- 
thought-out one and therefore struck out the clause. The clause giviag 
the Corporation power to supply electrical energy in bulk in adjacent dis- 
tricts was passed. When the House of Lords Committee considered the 
amended Bill this latter clause was also struck out. All that remained in 
the Bill finally of an electrical character was the power to construct some 
short routes of new tramways. 


Ealing Corporation.—Among the provisions of this “ omnibus” Bill 
was the right to supply electrical fittings, &c., but only through a con- 
tractor. The Bermondsey clause was inserted by agreement. The Bill 
passed all its stages. 


Edgware & Hampstead Railway.—-This Bill, which was unopposed, 
contained а proposal for extending the period during which certain works, 
already authorised, were to be constructed. By the original Act the com. 
pany was authorised to pay interest out of capital during construction 
and, after consideration, the Unopposed Committee of the House of 
Commons agreed to extend the period for the latter purpose, to coincide 
with the extended period for the construction of the works. 


Great Northern, Piccadilly and Brompton Railway (No. 1) Bill.-—The 
object of this Bill was to extend the already authorised Great Northern 
and Strand Railway (amalgamated with the Piccadilly and Brompton 
Railway under the name of the Great Northern, Piccadilly and Brompton 
Railway) which terminates on the north side of the Strand near the new 
Holborn-Strand thoroughfare, under the river Thames to link up with 
the Waterloo terminus of the South-Western Railway Co. Very little 
opposition was offered to the Bill, but the proposal al the promotors to 
construct only а single tunnel met with the disapproval of the Committee, 
and, after an adjournment, the promotors, at the instance of the Com- 
mittee, agreed to insert provisions in the Bill stipulating that the line 
should not be opened until separate up and down tunnels had been con- 
structed. 

Halifax Corporation.—Clazses 31 and 34 of this bill gave the Halifax 
Corporation powers to form junctions with tramways and light railways 
outside the borough to be worked in conjunction with the Corporation 
tramways, and also for agreements t5 be entered into for working aud 
running any such tramways with which a junction might be made. The 
Lancashire & Yorkshire Railway Co. oppoted on the general ground of 
competition, and in order to meet this opposition the Halifax Corporation 
consented to limit the powers of these clauses only to lines already in 
existence at the time of the passing of the act. The railway company, 
however, persisted in its opposition, and eventually the Committee, al- 
though not unanimous, rejected these clauses. 


Hammersmith, City and North-East London Railway.—This was a Bill 
promoted with the object of incorporating a new company to construct 
a tube railway from Hammersmith via Piccadilly to the Strand and City, 
and thence to construct two branch lines, one to Waltham and the other 
to Palmer's Green. The Bill was rejected at a very early stage by the 
Standing Orders Committee mainly on the ground that the necessary 
Parliamentary deposit had not been made. The view of the promotors, 
however, was that owing to the unlikelihood of the Bill being allowed to 
proceed this session in consequence of the report of the Royal Commission 
on London Traffic not having been presented, the deposit was unnecessary, 


London County Council (General Poiers).— This bill included a proposal 
to empower London borough councils to borrow money under the Elec. 
trie Lighting Acts for the purpose of carrying on the business of fitting 
consumers' premises for the supply of electricity, the hiring out of motors, 
«c. The Police and Sanitary Committee of the House o! Commons, 
which first considered the measure, passed this part of the bill with a 
proviso that the expenditure in any year should be adjusted to balance the 
revenue, including a suflicient sum for sinking fund, &c. When the bill 
came beforea Committee of the House of Lords, however, the whole of 
this part of the bill was rejected. 


London County Council Tramways.—A proposal for tramways over 
Blackfriars Bridge and Westminster Bridge and along the Thames Em. 
bankment was included in thie bill and was passed under certain condi- 
tions by a Committee of the Houso of Commons. The bill passed through 
all its stages in the House of Commons, but was rejected on second read- 
ing in the House of Lords. 


which is now the only horse-driven tramway undertaking in London not 
yet acquired by the London County Couacil, sought powers by the Bill to 
electrify their line, which is about 5 miles in length, and runs from Nor- 
wood Cemetery to Vauxhall in one direction, and from Camberwell Green 
to Brixton in another. Under the Tramways Act of 1870, the London 
County Council had the right to purchase the line in 1904, but as the 
opportunity was not taken advantage of the company has a farther lease 
of 7 years from 1904 under that Act. It was now sought to extend 
the time of purchase by the London County Council to 42 years in 
order to allow the company an opportunity to recoup itself for the capital 
expenditure involved in reconstructing the line for electric traction. 
Additional capital to the extent of £190,000 was asked to be authorised. 
The London County Council, of course, strongly opposed the Bill, and the 
Chairman of the House of Commons Committee which considered it, 
before the promotors had completed their case, said that the Committee 
had come to the conclusion that the preamble of the Bill was not proved. 

Metropolitan Electric Supply (Various Powers.)—This bill includes 
an area to the west of London of some 24 local authorities including 
Hampstead, Fulham, Marylebone, Hammersmith, Acton, Chiswick, 
Brentford, Ealing, Hanwell, Southall-Norwood, Greenford, Uxbridge, 
Hayes, Heston and Isleworth, Twickenham, Teddington, Hampton Wick, 
Hampton, Sunbury-on-Thames, Feltham, Staines Urban and Staines 
Rural. Unlike the Administrative Power Bill, the promoters only sought 
to supply authorised distributors in bulk, and to railways, tramways, 
canals, &c., and to this there was very little opposition, and the bill 
passed both Houses. uu" 

Metropolitan Pneumatic Dispatch.—A proposal was made by this Bill 
to incorporate a company with a capital of £4,000,000 for the purpose of 
constructing throughout the whole of the administrative county of London 
a system of underground tubes 12 in. in diameter for the purpose of the 
dispatch by pneumatic power of parcels, newspapers, &o. The pneumatic 
power was to be provided by air compressors driven by electric motors at 
each of the 172 stations which it was proposed to have. The engineers to 
the scheme were Sir John Wolfe Barry & Partners and Col. R. E. 
Crompton. Land was scheduled for the erection of a generating station 
at Shepherd’s Bush, the requirements of the company being placed at 
about 30,000,000 units per annum. Strong opposition was offered by the 
London County Council and a number of borough councils, and the Bill 
was rejected by a Committee of the House of Commons. The system 
proposed was that invented by Mr. Batchelor of the United States. | 

North-East London Railway.—This Bill sought to authorise the incor- 
poration of a company for the construction of a railway from the Monu. 
ment to Waltham Abbey via Walthamstow. A House of Commons 
Committee passed the Bill with the following provisions: Half of the 
share capital to be raised within one year ; construction to be commenced 
within two years ; only half of the shares taken by contractors for the 
construction to count towards the amount of capital to be raised within 
one year; tubes from Monument to Hackney Road to be at such depth 
as to admit of another pair of tubes above. The Bill eventually passed 
the House of Lords with little opposition. 


North Metropolitan Electric Power.—The North Metropolitan Electric 
Power Co. sought for an extension of area into Stoke Newington, and also 
the power to supply tramways, railways and canals, the energy to be used 
outside the Power Company’s district ; for power to enter into agreements 
with neighbouring local authorities and companies for a supply in bulk ; 
and also to supply the Alexandra Palace Trustees. _ The only opposition 
was by the Wood Green Urban District Council against the last proposal, 
and the Bill was passed by Lord Camperdown's Committeee. 1t eventu- 
ally passed the House of Commons unopposed. 

Swansea Tramways.—The Swansea Corporation sought to supersede 
the provisions of the Swansea Tramways Act of 1882 as to the purchase 
by the Corporation of the undertaking of the Swansea Tramways & 
Improvements Co. The point at issue between the company ond the 
Corporation was in respect of the company's Act of 1882, the opinion of 
the Corporation at that time being that all the lines of the company 
should be purchasable in 1900. Apparently the drafting of the purchase 
clause in the 1882 Act was very bad, and after some dispute between the 
parties the matter had been taken to the Court of Chancery, which upheld 
the views of the company that verious sections of the tramways were 
purchasable at various periods. Dissatisfied with this decision the Cor- 
poration promoted this Bill in which it was proposed that the Cor poration 
should be empowered to acquire the undertaking of the company by notice 
within six months of Feb. 28, 1906, or within six months of the expiration 
of every subsequent seven years. The Committee of the House of 
Commons, however, upheld the decision of the Court of Chancery and 
found the preamble of the Bill not proved. : 

Wellingborough and District Tramroads.—By this Bill the British Elec- 
trie Traction Co., of which the Wellingborough and Distriet Tramroads 
Co. is an affiliated concern, sought to abandon portions of the tramways 
authorised under its Act of 1900, and to confer further powers upon the 
company for the supply of electrical energy under the ordinary conditions 
of а power company in portions of Northamptonshire, Bedfordshire and 
Huntingdonshire. It was proposed to crect a generatiog station at 
Wellingborough having a capacity of 3,000 kw. to generate at 5,500 volts 
three-phase and to ercct overhead-transmission lines. Estimates were 
put in showing a 6:9 per cent. return on the capital outlay. It wes 
pointed out that the company had spent £15,000 on the scheme. Strong 
opposition was offered by the Northampton County Council on whose 
behalf it was stated that the Company had alrcady possessed the powers 
to construct ‘electric tramways for five years which had not been put in 
hand and tbat now they wished to abandon certain lines running to Finedon 
from Wellingborough which at the time the original Act was passed were 
considered valuable lines, but which the Company now stated would be 
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too expensive to be remurerative. Having regard to the past history of 
the company with reference to tramways, the Northampton County 
Council felt that they had forfeited all confidence in their ability and 
willingness to carry out any further powers of the nature asked for by 
the Bill. The Committee of the House of Lords which considered the 
Bill found the preamble not proved. 


Weybridge and Walton Electric Light.—The Urban Electric Supply Co., 
which holds separate electric light Provisional Orders for both Weybridge 
and Walton, sought powers by this Bill to supply both districts from 
their Weybridge generating station. The point in question was that as 
the Provisional Orders have been granted in separate years the company 
was not legally entitled to lay a main from Weybridge to Walton. [п 
addition to this legal objection, the Weybridge Urban District Council, 
with whom the company had entered into an agreement, claimed that by | "16 munici А ки : 
supplying two districts from the one generating station the company was | ticipation in telephone enterprise, yet it will not, I think, be 


acting in direct contravention of the agreement with the Council. The seriously contested by any unbiassed person who has given, 
company had erected temporary generating plant to give a supply in | attention to the subject that such progress as has been made 


CORRESPONDENCE. 


D d 


THE TELEPHONE PURCHASE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The late votein the House of Commons possibly settles 
the telephone policy of the country definitely, but in view of 
the active part I have taken in the telephone question in the 
past, a few remarks from mo may be permissible. Although 
the municipalities are to be excluded in the future from par- 


Walton and promoted this Bill to remove the difficulty. During the | ^. ^ А . з : : 
proceedings, Mr. F. E. Gripper, Chairman of the Urban Electric Supply | either in the direction of efficiency of service or reductions of 
Co., gave an undertaking that the right of purchase of the Weybridge | rentals, must be credited to the municipalities. When they 
ee I ae р тее 9 Bill to 2 entered the field the telephone service of tbe country, whether 
the Bill, the Committee Pac the 1 8 ble The Bill frst pon before conducted by the Post Office e the National Telephone Co., 
the House of Commons and passed through the House of Lords | Was in a deplorable state of inefficiency, and the rates all round 
unopposed. were high, such competing companies as had endeavoured to im- 
prove matters in this respect having been nobbled by the over- 
powering monopoly. Even the existing Post Office exchange 
in London is the outcome of municipal action, for it was estab- 
lished by the Post Office only as a last resort to prevent the 
London County Council and the City Corporation from under 
taking the task themselves. As soon as the establishment 


LONDON ELECTRIC POWER BILLS. 


We give below a map showing the area granted to the Metro- 
politan Electric Supply Co. under its electric power bill which was 
passed this session, and also that asked for by the Adininistrative 


— — Р —— — чк кчы ИР — O — —— — — M ——'9-À С а | 
- ————————— — 


Existing Undertakers in Areas 


Area of London Companies shown thus SES 
= ae 
London Borough Councils shown thus — РА aP j 
) e 
ompanies : Hadan g~ атт Ph * * 
! Ао thus E ? "n 
Ps | Y * 32 so no * \ “ай Ih TI |, го" 
* Local Auth ^ HM "lg ШУ" 
| i Compa по” : “а 4 | 5 ^ Н [nome omc |} Se 
Г —————- ^» Р ^ а б 
f \ P 1 : ILFORD А Wied hia 
| ; um p, ens 2 pilot ` * | 
$ ' > f LEYTON} nan 25 [ » ‘ "7 з 
| \ [ HACKNEY — Ý MEY е A „4 a 
TM, Kn == г 
uxeRioal ISTRIC s A * * b 
xO & DISTR | T | | | Т, “лу” 1 Y (AM 2 * 
II,, SS = —— — i 
| || NN N £ " ЖУ A " A POPARA . ig: 4 “ 
А! \ N Ф оху EALING ZZ AG TONA; : - SC = ~ \ ч о > 
> NN HANWELL SONY ,, 2 TM ү TEN \ 
N SI lil ` NN SS =‘ М АС / 3 ўў M COMIS . waren] 52352 а а Cee X Б 7 й " 
QE jj N Ms on > 
x WY QS HESTON к ISLEWORT WN) , x: — 9 — 7 7 E 
WSN PANES п J NE 2 i S S 2=. ? - \ BEXLEY 7 e << — a 
SS NV * SV NS SN “ í i E 3 к ^ A LTH j Ф Д; 4 - 77 i. 1 : | 
3 N MN NS MN NN MC У SAN EYG | t me 9 7 74 4 DARTFORD ES AVE! о 
"e \ DONS YS WON 0 aill . f ' e d 
SN SD FELTHAM NOON 11! ouis Roe os NOR |! | S X M 
N he al NES ms SIR : ; 
NY S NO Sl MONT 3 А SI с =, | ТТ its pa M ; MELLEL 4 
RES S L $ 4 Su e ^ 385 И Ш | \ || — ; : i 5 
| MT EE 1 4 MITCHAM SS R I vt, BECKENHAM 4 THT h Ф — 
SUNE ay Ў / чя Кү, H " 7 JI» ^ A Y. 2 e e 
EN Wi N > Б yy A CROYOON L wee { 
(e » 790, T ee? а | | 11) \ f PPA A e LI 
4 2 | МІ | А ^ 7 Wy 
993 All | yer P ly ++, | | А 
— — i з ў ^e | CN ry A | 
ка те езт | у? e. $ < | 
211 ЕГ # EN * ofl | 
ә © 7 4 Scale of Mues I 
— TE — | | Е Е — , - и 2 » — mp. | 


Mar SHOWING AREAS GRANTED BY METROPOLITAN ELxCTRIC SuPPLYv Co.'s Аст, 1905, AND AREA SCHEDULED BY THE ADMINISTRATIVE COUNTY OF 
Lonvpon AND District ELECTRIC Power Co.’s BILL. 


County of London & District Electric Power Co., whose bill, after | of a municipal exchange in Glasgow became an assured fact, 
being passed by Committees in both Houses, first by the House of | the National Telephone Co. introduced toll rates and party- 
Lords and afterwards by the House of Commons, was not proceeded | Jing rates all over the kingdom, hoping thereby to soothe 
with owing to want of time. The area of the Metropolitan Electric the prevailing discontent and, by yielding a good part of 


Supply Co. is that shown on the left hand of the map, north of the : . S. 
PI THAME., all the remaining area being that in the Administra. | What the voice popular demanded, to diminish the tendency 


tive County of London Co.'s bill as it finally passed Committee. | towards competition. By this move they qualified to some 
Originally the Administrative Company scheduled the whole of the | extent their former prohibitive flat-rate charges, which 
area shown on the map, but Lord Camperdown's Committee of the | excluded small users from participating in the benefits of 
House of Lords decided to grant the top left-hand portion to | the telephone. These lower charges and the consequent 
the Metropolitan Company, which also asked for it. At the last spread of telephones are boons which the whole country 


during th ideration of the Administrative C 5 ; ; 
PE AB House oF ошоп dt dd greed do 5 St. вреди owes to the few courageous municipalities which decided to 


from ће industrial to the “non-industrial” area. The City or | defy the Jabberwock. At the same time the Company made 


London is also included in the non-industrial area. Full particulars | gigantic efforts to improve its service, most markedly in Glas- 
of both bills have been given in recent issues of The Electrician. | gow and in other towns where competition was either assured 
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or threatened, and for the first time in its history began to 
condescend to take some note of the wishes of its subscribers. 
Had it not been for the municipal action the prohibitive flat 
rate, without toll rates and without party-line rates, would 
certainly have been insisted upon for years yet to come. 
Much has been made of the fact that but few of the muni- 
cipalities took advantage of the Act of 1899. But it must not 
be forgotten that several of the provisions of that act bore 
heavily against the corporations, for by it they, as competitors, 
were saddled with terminal fees, compelled to continue way- 
leaves in perpetuity, and forced to consent to an extension of 
the Company’s existence for a period equal to their own licence. 
These disabilities were serious enough to render municipalities 
cautious, and on the top of them came the campaign inaugu- 
rated by the Company at the very birth of the first municipal 
exchange, in which was employed every means, fair and 
unfair, to ridicule, disparage and misrepresent the municipal 
undertakings. The people of Tunbridge Wells were engi- 
neered into a panic and foolishly sold their infant exchange 
when success had been already assured. This extraordinary 
event naturally had the effect of keeping other munici- 
palities back, but it could not succeed perpetually. "When 
the various corporation undertakings were quite new and 
could only publish accounts covering a broken year or a first 
complete year, these tactics were successful, but when several 
years had elapsed and the municipal undertakings, instead of 
collapsing as predicted, continued to progress and to show favour- 
able financial results, it became necessary for the Company to 
adopt some other means, for if the municipalities were given 
further rope it was known that they would demonstrate with- 
out any question whatever that low telephone rates were 
compatible, not only with efficiency, but with every financial 
requirement ; and that the result which was staved off in the 
first instance by misrepresentations was bound sooner or later 
to emerge—that is, that the corporations generally would 
take up the telephone just as they did the electric light, 
after several years’ inaction owing to dubiety as to whether 
electric-light undertakings could be made to pay. In such 
an event the Company could not have survived, as every- 
thing has shown that it is not able to compete successfully 
with the municipalities. To maintain its! position or increase 
the number of its subscribers in the competipig areas the Company 
has had to give preferences and to charge only a few shillings a 
year, and frequently nothing at all, for its telephones, with the 
result that it is working at a loss wherever it has to compete 
with a municipality. Under these circumstances the policy was 
changed and the Company threw up the sponge. Knowing it 
could not compete, it decided to sell its undertaking to the 
Post. Office, and has, unfortunately for the country, suc- 
ceeded. Rightly read, the sale is an admission of defeat 
and a resort to a forlorn hope, for by no other means 
could the dreaded municipal competition be averted. The 
Company has run away and sheltered behind the Post Office. 
Some day, probably, these facts will be recognised, and then 
the debt which the country owes. to the few courageous cor- 
porations will be estimated at its proper value. By the sale 
which has been approved by Parliament monopoly has been re- 
established, and with it the country will have to suffer all 
the usual consequences, including inefficiency and high rates. 
Already, in order to make the Company’s plant admissible for 
purchase, a much lower standard of efficiency than has pre- 
vailed with the corporations has been set up by means of a 
specification permitting of cheap and nasty work. The in- 
efficient system which the Post Office has set up in London 
will probably be extended all over the country ; invention will 
be discouraged and progress disowned. Once the Post Office 
has spent its money in putting in apparatus, whether it is good 
or bad, nothing will be put out of use, because the Post Office 
will never scrap old apparatus if it can help it. One of its 
most cherished prejudices against the telephone in the early 
days was that its extension would cause the scrapping of the 
many thousands oi A.B.C. telegraph instruments which the 
Post Office was then possessed of. | 

The municipalities before the Select Committee made a 
gallant effort to prevent the country from falling into these 
various errors, and succeeded so far that the Committee, ap- 
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pointed by the Government itself, and consisting chiefly of 
Conservative members, were convinced and recommended that 
the beneficent municipal control should continue and be ex- 
tended. It is remarkable that these two separate Committees, 
investigating at an interval of seven years, agreed practically 
on the course they considered the best to adopt. But the 
Government set aside its own Select Committee when it found 
that it did not report in accordance with its wishes, and by a 
party vote following on a feeble discussion in a half-empty 
House, before the evidence presented to the Select Committee 
had been circulated, committed the country to an expenditure 
unknown in amount, and to a perpetual monopoly. 

The inconsequence of the debate may be exemplified by the 
fact that when the Postmaster-General said that the Company 
had definitely decided not to accept the Agreement if new 
municipal licences were granted, no member reminded him 
that by Clause 14 of the Agreement the Post Office had 
specially reserved the right to grant such licences, and that, 
consequently, the refusal of the Company really meant a 
demand for the suppression of a part of the Agreement—viz., 
Clause 14, which it had already signed. 

There are grounds for thinking that the six local authorities 
owning telephones have reason to fear that it is not the inten- 
tion of the Government to treat them fairly, but that, in return 
for the loyal assistance they rendered in aid of the Govern- 
ment's declared telephone policy of 1898, they are to be treated 
shabbily, and, if possible, caused to lose at least a portion of 
the capital they have invested on the faith of Government 
pledges and guarantees. — Yours, &c., A. R. BENNETT. 


Queen Anne's Chambers, Westminster, S.W., Aug. 15. 


A NEW INSTRUMENT FOR THE MEASUREMENT OF 
ALTERNATING CURRENTS.* 


BY E. P. NORTHRUP. 


This instrument has been successful because the following impor- 
tant features have been realised: (a) It is used as a zero tnstru- 
ment, and does not depend upon any calibration or determination 
of any constant of the instrument ; (5) it operates with extreme sen- 
sitiveness, and, being perfectly “ dead beat," is adapted to work with 
fluctuating currents; (c) it may be used with or without low-resis- 
tance shunts; when used with them it has an unlimited upward 
range of current measurement, and when used without them its 
lower range is down to from 2 to 5 milliamperes ; (d) as the opera- 
tion of the instrument depends upon the heating effect of currents, 
it is wholly independent of wave form and frequency. 

Referring to Fig. 1, two small wires, A B, of No. 33 hard-drawn 
silver wire when shunts are used, lie parallel to each other at a dis- 
tance of 0:158 in., being held near their extremities by ivory clamps, 
CC. Each of the ends of the two wires are connected to binding 
posts through the medium of heavy leads and soldered joints. One 
face of a small circular dise of ivory, D, rests against the two wires 
at their middle point, а 0:5-in. circular mirror being fastened to the 
other face. Fastened at the centre of the ivory disc, and half-way 
between the wires, when the disc is in position on the wires, is a 
small hook. To this, through the medium of a thread, is fastened a 
small adjustable spiral spring. The small ivory disc maintains its 
pod y friction and the tension of the spring. The wires bend 

ack under the tension of the spring about 0:875 in. from the ver- 
tical. The ivory disc does not rest directly upon the wires, but 
bears upon each wire through the medium of a small agate stud 
shaped like the head of a screw, each wire being in the slot of the 
agate stud which rests upon it. The two ivory clamps holding the 
wires near their upper extremity are made separately adjustable in 
a vertical direction by means of thumb-screws which pass through 
the hard rubber top of the instrument. Springs ss prevent lost 
motion when the ivory clamps are screwed up or down. The 
arrangement of parts above described is supported by a brass frame 
and a circular hard-rubber top. This frame drops into a circular 
nickel-plated brass case. The case has a window in it directly in 
front of the mirror on the small ivory disc. | 

By means of the adjusting screws the tension of the two wires 
may be so adjusted that the plane of the mirror will be vertical to a 
line drawn in the direction of the spring which holds the mirror 
against the wires. Now, if any elongation occurs in the wire on 
the right, that side of the mirror will be drawn down or back by 
the spring, or a deflection to the right is obtained. Likewise, if an 


* Abstract of a Paper recently read before the Annual Convention of 
the American Institute of Electrical Engineers at Asheville. 


Se 
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elongation takes place in the wire on the left, the mirror will deflect 
to the left. If, however, an exactly equal elongation occurs in 
both wires at the same time, the plane of the mirror will not 
tilt, but simply move back keeping parallel to itself. If the mirror 
is observed with a telescope and scale, say at a distance of one 
metre, very minute angular deflections of the mirror will be easily 
observed, while a sinking back of the plane of the mirror away from 
the scale will not be observable. ; | 

Now, if an alternating current of unknown strength be sent 
through the wire A, the wire will elongate, deflecting the mirror 
toward the left. Pass an adjustable direct current, which can be 
measured, through the wire B, until the deflection is reversed and 
brought back to zero on the scale. If when the deflection is zero, 


T 1o. 1. 


and certain precautions to be stated later have been observed, the 
strength of the direct current is known, the strength of the alter- 
nating current will also be known; for it is exactly equal to the 
direct current. This, however, is on the assumption that equal 
currents through the wires A and B produce equal elongations of 
the wires. Previously to comparing the currents, connect the wires 
A and B in series, and send a current through the circuit; if under 
these conditions the mirror be not deflected at all, or only slightly, 
it proves that the two wires are practically equally elongated by the 
same current strength. The limit of this possible small deflection 
may be taken as the true zero of the instrument. If this zero is 


FIG. 2. 


maintained under working conditions, it means that the strength of 
the alternating-current in the wire A, is equal to the strength of the 
adjustable and measured direct-current in the wire B. 

The arrangement of the complete circuits for measuring a large 
alternating current for the purpose of calibrating an alternating- 
current ammeter A is shown diagrammatically in Fig. 2. An 
important accessory to the instrument is a quick-acting double- 
throw switch, marked S in the diagram. Wa and Wa represent the 
two wires of the instrument and m tho mirror. R is a low-resis- 
tance shunt, preferably of manganin, having a vig e tempera- 
ture coefficient, furnished with tap-off points c and d, between which 
the resistance R bas previously been determined. The ammeter 
indicated in the діаргаш will measure from опе to two amperes of 


direct current; r, is а slide-wire resistance along which a slider p 
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may be moved, thereby varying the pressure difference at a-b from 
zero to the value of the E. M. F. of the storage battery. 

The points a, b, on the direct- current side of the circuits have 
leads attached to them which go either to an accurately-calibrated 
direct- current laboratory - standard voltmeter, or to a potentiometer. 
Except for the highest poseible precision it is more convenient to 
employ the standard voltmeter, but assume for the present that a 
potentiometer is employed to give the P. D. between a and b. 

When the instrument is installed, a permanent adjustment of the 
resistances, at any convenient temperature of the wires and leads, 
must be made as follows (Fig. 2) :— 

The resistances 9 to 10 7 to 8, 


10 to 1+9 to 5x8 to 477 to 2 and 
2 to c+4 to d=8 to a+6 to b. 

Thus, while this gives the over-all resistance from a through the 
wire Wa to b equal to the over-all resistance from d through the 
wire Wa to c, the different portions of the circuit must be matched 
in resistance as stated above. . 

It will be observed that if the switch S is closed on the alternating- 
current side the two wires Wa and W. are thrown in parallel, that 
the two parallel-connected circuits have the same resistance, by 
construction, and that to these parallel circuita at the points 2 and 
4 is applied the same P.D., this P.D. being the drop on the low 
resistance R carrying the alternating current. The drop over R, 
inasmuch as it is a low resistance, is only slightly lowered by being 
shunted by the two wires of the instrument and their leads, and 
this lowering of the potential is not appreciably greater when the 


two wires in parallel shunt the resistance R than when only one 


wire with its leads shunts this resistance. Disregarding the slight 
lowering of the potential, which is of no consequence, we observe 
that both wires will now have passing through them equal currents, 
each current being nearly the same as would pass through the one 
wire W. if the switch S were open, and only this wire would receive 
current. 

With the resistances of the parallel circuits correetly adjusted to 
equality, both wires will get equal currents, both will elongate 
equally or very nearly so, and the mirror m, instead of rotating will 
move back, maintaining its plane parallel to the position which it 
has with no current passing. When the switch S is thrown to the 
direct-current side, the potential drop over the resistance R is now 
applied to the wire W, only ; and the direct P.D. between the points 
a and b is applied to the wire Wa. This drop between а and b can 
be varied by the slider p and measured by a voltmeter or potentio- 
meter applied at a, b. The ammeter gives the current taken by the 
wire W,. 

The resistance R, or a combination of resistances, may be designed 
with several tap-off or potential points, so that the instrument may 
always have approximately the same potential applied to its alter- 
nating-current side, whatever the strength of the current to be 
measured. This, potential drop is best made between 0°25 and 0:5 
volt, The necessary drop of potential being so low, the energy dis- 
sipated in the shühts is small, and therefore they may be of very 
moderate size. It is also easy to make them practically non-inductive. 

It may be remarked that this instrument has the following useful 
features. It is inexpensive as compared with a Kelvin balance or 
with the Siemens electro-dynamometer, which, when constructed 
for measuring large currents, is very costly to make and to cali- 
brate. It is simple and easy to understand and manipulate. It is 
not delicate, and is uninfluenced by the proximity of iron or other 
ordinarily disturbing influences. ‘Unless very accurate results are 
required it is easy to substitute a pointer for the mirror, and thus 
ike the instrument portable. It is not affected by ordinary mecha- 
nical vibrations. If any injury happens to the working wires they 
can be quickly replaced. 


Electrical Power in Ontario.— It is stated that the Electrical 
Power Commission, recently created by the Ontario Govern- 
ment, proposes to divide the province into four electrical dis- 
tricts, the idea being to select a water power in each district 
where electrical power may be generated and transmitted to 
all other points in the distiict. The four great water powers 
destined to supply the respective districts are Niagara Falls, 
the Chaudiére Falle at Ottawa, St. Mary's Rapids at the Son, 


and Kababeka Falls, near Fort William. It is estimated that 


power from these centres can be transmitted for 200 miles and 


still be more economical than steam power. The Commission 
proposes to secure the fullest information with regard to the 
cost of development, cost of transmission and price that would 
have to be charged consumers in order that a proper return 
may be made on the money invested. It is said that the 
Government does not propose to go in for power development 
itself except as a last resort, but will endeavour to govern and 
restrict the operations of private corporations, particularly in 
the matter of rates. 
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PARLIAMENTARY INTELLIGENCE. 
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On Thursday last week the following bills were read a third time and 
passed in the House of Commons: Newry, Keady & Tynan Light Rail- 
way, and the North-East London Railway. 


ROYAL ASSENT. 


The following bills received Royal Assent on Thursday last week :— 

Expiring Laws Continuance Act, Trade Marks Act, Electric Lighting 
Provisional Orders Confirmation Act (No. 9), Tramways Provisional 
Orders Confirmation Acts (Nos. 1 and 2), Oldham and Saddleworth Dis- 
trict Tramways Act, Metropolitan Electric Supply (Various Powers) Act, 
Halifax Corporation Act, Newry, Keady and Tynan Light Railway Act, 
North East London Railway Act, Heckmondwike Improvement Act. 


TTT 
LEGAL INTELLIGENCE. 


Attorney-General v. Pontypridd Urban District Council. 


Mr. Justice Farwell in the High Court on Friday concluded the hear- 
ing of an action brought by the Attorney-General at the relation of the 
trustees of Augusta Baroness Llanover, deceased, to restrain defendants 
from erecting or permitting.to remain upon any portion of certain land 
at Gwern-y-gerwn, Treforest, near Pontypridd, any building or works not 
required or intended for defendants’ electric lighting undertaking, and 
from permanently using the land or any part of it for any other purpose 
than that for which it was acquired—namely, the production and supply 
of electricity. The trustees claimed an injunction. 

It appeared that after the purchase of the land in 1902 defendants, in 
April, 1903, applied to the L.G. Board for permission to use a part for a 
refuse destructor, but were told that the Board had no power to sanction 
the use of the land for any other purpose than that for which it had been 
acquired. In the following August the trustees were applied to to accept 
& reconveyance of part of the land on which it was proposed to erect the 
destructor and then to convey it back to defendants, they paying the 
costs, but the trustees declined to entertain the application. Failing in 
both quarters defendants went through the form of conveying this part of 
the land to a Mr. Davis and taking a reconveyance from him, the under- 
taking to recovery being a condition of the conveyance to Davis, and 
although informed by the trustees that they objected to the refuse de- 
structor being built there, defendants had commenced the construction of 
the destructor. The trustees considered there was danger of a serious 
nuisance, and that the value of the trust property would be jeopardised. 

The defence was that the scheme of the defendant Council for estab- 
lishing their works for generating electrical energy included a scheme, 
which was not uncommon in practice, for utilising the heat derived from 
a refuse destructor for working the electric-generating machinery. This 
plan they had, for reasons of economy, adopted in 1901 on the advice of 
their electrical engineer. 

His LORDSHIP, in giving judgment, said that the proposition put 
forward that the defendants had powers of user of the land as they pro- 
posed was of a wide-reaching nature and entirely contrary to the powers 
given to the Corporation in regard to the supply of electricity. He could 
not apply that principle to the present case. Defendants acquired powers 
to take land for supplying electricity, and under their provisional order 
their powers were for the supply of electricity and nothing else. Subse- 
quently defendants had powers under the Public Health Act, and they 
now sought to set up a dust destructor on the land. The first question 
he had to decide was whether the land was acquired under the Electric 
Lighting Act or under the Public Health Act. In his opinion it was 
under the Electric Lighting Act, and for the purpose of electric lighting 
only. Defendants had powers under the Public Health Act to erect a 
dust destructor. Could the dust destructor be erected on the land in 
question? To his mind, it would be a dangerous precedent to create if 
he gave the defendants the powers they asked for, and it would be con- 
trary to all the decisions on record. The powers obtained by the defen- 
dants must be treated as given separately. He was therefore constrained 
to say that the action of defendants was ultra vires. An injunction would 
be granted, with costs. 
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APPOINTMENTS VACANT AND FILLED. 


Handsworth (Staffs.) District Council also require a station superin- 
tendent and an assistant engineer for their electricity works. 
Salaries £190 and £100 per annum respectively. Applications by 
noon 30th inst. 


A chief clerk is required for Handsworth (Staffs.) District Council's 
electric supply department. Salary 45s. per week. Applications to 
the clerk to the Council (Mr. H. Ward), Council Offices, Hands- 
worth, Staffs., by 29th inst. See an advertisement. 


An assistant clerk of works, with experience in large installation 
work, is required in connection with the electric lighting of Whit- 
church Asylum, Cardiff. Salary £3 per week. Particulars from 
Mr. Arthur Ellis, Central Offices, The Hayes, Cardiff. Applications 
by 31st inst. 


An assistant manager is required by a firm of scientific instru- 
ment manufacturers. See an advertisement. 


A London firm of motor engineers advertise that they have a 
vacancy for a premium pupil. 

A teacher of mechanical engineering is required at the Crawford 
Municipal Technical Institute, Cork (salary £200 per annum) ; also 
an assistant for evening classes (salary £100 per annum). Further 
particulars from the principal, Mr. E. A. O'Keefe, B.E., M. I. E. E., 
with whom applications must be lodged by Aug. 81. 


The governing body of the Northampton Institute, St. John- 
street-road, Clerkenwell, London, E. C., invite applications for the 
appointment of chief instructor in mathematics, day and evening, 
part time only. Salary £150 per session. Particulars and forms of 
application (which should be returned by Aug. 80) from the prin- 
cipal, Dr. R. Mullineux Walmsley. See also an advertisement. 


The Governing Body of Battersea (London) Polytechnic invite 
applications from electrical engineers with teaching experience for 
evening lectureship in electrical engineering (lectures and practical 
classes three evenings a week) for the session September to May. 
Salary £150 per annum. Particulars from the secretary (Mr. 
Joseph Harwood). 


The Governing Body of Battersea Polytechnic also require a 
working engineer to take charge of electrical installation, heating, 
and gas and water arrangements of the Polytechnic. Commencing 
45s. weekly. Applications to the Secretary by Sept. 6th. See also 
advertisements on another page. 


Belfast Library and Technical Instruction committee invite appli- 
cations for the position of assistant lecturer in electrical engineering 
at the Municipal Technicai Institute. Particulars from the director 
of technical instruction (Mr. Fras, C. Forth), to whom applications 
by noon Aug. 29. See also an advertisement. 


A lecturer in telegraphy and telephony (one evening per week) and 
an instructor in electric wiring are required for next session at West 
Ham Municipal Technical Institute. Particulars from Principal, 
Romford-road, West Ham, London, E. See an advertisement. 

An assistant lecturer and demonstrator in engineering is required 
at the Merchant Venturers’ Technical College, Bristol. Salary £170. 
Particulars from Registrar. Applications by Sept. 18. 

A lecturer in electrical engineering is required at Heriot Watt 
College, Edinburgh. Salary £150. Applications to Principal by Sept. 3. 

The governors of the Glasgow and West of Scotland Technical 
College require a professor of engineering in succession to Prof. 
Watkinson. Salary £500. Applications to Secretary by 21st inst. 

Croydon Education committee require a principal for their poly- 
technies. Salary £350. Applications to Clerk by Sept. 11. 

A teacher of electric lighting and power transmission is wanted 
for Bury Municipal Technical School. Applications by 21st inst. 

Bolton Education committee require a lecturer in electrical engi- 
neering. Salary £160. Applications by 80th inst. 


Dr. J. B. Henderson has been appointed professor of applied 
mechanics in the Royal Naval College, Greenwich. Dr. Henderson 
is at present lecturer in electrical engineering and senior demon- 
strator inthe James Watt laboratories, Glasgow University. 


Mr. J. Mordey Lambe, of Kimberley, has been appointed borough 
electrical engineer by the East London (South Africa) Town Council. 

Johannesburg Municipal Council have apppointed Mr. J. A. 
MeMullen station engineer. 

Mr. F. J. Bakewell has resigned the position of electrical engincer 
to Kettering Council, and the chief assistant, Mr. W. A. Walker, 
has been appointed to succeed him. 
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EDUCATIONAL NOTICES. 


University of Birmingham.—The 1905-6 session commences 
on Oct. 2. The full courses in the department of engineering ex- 
tend over four years, and students who enter after matriculation 
and who pass successfully the examinations at the end of each year 
will be entitled to the degree of B.Sc. 1n the branch of engineering 
to which they devote themselves. The technical engineering classes 
include lectures on the strength of materials, theory of steam, gas 
and other heat engines, hydraulies, machine design, strength of 
structures and distribution of power. In drawing the instruction 
comprises the design of tools, prime motors, dynamos and other 
forms of machinery. In the engineering laboratory the work in- 
eludes the determination of the strength of materials, experimental 
study of the steam engine and boiler, frictional efficiency tests, &c. 
There are lectures and demonstrations in all branches of electrical 
engineering, and in the electrical laboratory the work includes test- 
ing of continuous and alternate-current machinery, electrical instru- 
ments, meters, lamps and batteries, insulation and magnetic testing 
work. Detailed syllabus, with particulars of regulations, fees, &c., 
may be obtained from the Secretary. 


Victoria University of Manchester.— Complete theoretical and 
practical training is given in this University to students preparing 
for responsible positions in electrical works, and a certificate is 
granted on the successful completion of the course, which extends 
over three years. Suitably-prepared students are admitted for 
shorter courses. The John Hopkinson Electrotechnical Laboratory 
is fitted up with powerful modern machinery, and the course 
includes the standardising and testing of instruments. The session 
commences on Oct. 4. Prospectuses may be obtained from the 
Registrar. See also an advertisement. 


King’s College (London).—The session 1905-6 commences on. 


Wednesday, Oct. 4. There are also evening classes for students in 
electrical and mechanical engineering, drawing, mathematics, 
physics and all science subjects. 
King’s College, Strand, London, W.C. Some further particulars are 
given in an advertisement. 


Glasgow and West of Scotland Technical College. —'l'he ses- 
sion begins on Sept 26 in the new buildings recently erected. The 
diploma of the college is granted in electrical, mechanical and civil 
engineering, mathematics and physics, chemistry, metallurgy, 
mining and naval architecture. The courses of study extend over 
three sessions, and special courses for individual students are ar- 
ranged as required. There are new and well-equipped laboratories 
in the departments of electrical and mechanical engineering, tech- 
nical chemistry, physics, metallurgy, &c. The preliminary examina- 
tion begins on Sept. 18. Calendars and prospectuses may be ob- 
tained from the Secretary. 


Electrical and Mechanical Engineering Correspondence 
Classes.—Prof. A. Jamieson, 16, Rosslyn-terrace, Kelvinside, 
Glasgow, in a circular states that he has had over 5,600 engineer- 
ing students and correspondents on his register during the past 25 
years, and that a large nuinber of these have obtained good appoint- 


ments. Prof. Jamieson’s announcement will be found in our adver- 
tisement pages. | 


Motor Driving Iustruction.— Bradford Technical College sub- 
committee are organising evening classes for instruction in motor 
construetion and motor driving at the technical college, and .£100 
has bcen voted to cover the cost of providing equipment. 


Annfleld Plain.~-The Council have rejected an offer of the 
Cleveland & Durham County Electric Power Co. to light Dipton, 
but the question of lighting the whole district electrically and the 
erection of municipal works is under consideration. 


Argentina.—The *' Review of the River Plate" says that the 
Grand National Tramways Co. have applied to Congress for a con- 
cession for underground electric tramways to connect up with their 
present surface system. The municipality are offered 6 per cent. of 
the net receipts. 

It is announced that large credits have recently been voted by the 
Argentine Legislature for the Navy. Included in the stores, &c., 
which are to be purchased are dynamos, electric machinery, wire- 


less telegraphy outfits, and other electrical plant, apparatus and 
accessories. 


Australasia.—The Victorian Premier (Mr. T. Bent) laid the first 
rails of the Essendon and Flemington electric tramway in June. 

Alternative routes between the two towns are to be constructed and it 
is believed that the line to Fiemington racecourse will be working by 
November. Mr. Bent announced that he had submitted a proposition to 
the Railways Standing committee for converting the suburban service to 
electric traction. 

Sydney City Council have been recommended to adopt the pro- 
posal of the city electrical engineer (Mr. T. Rooke) to use 80 flame 
arc lamps for lighting the streets in the vicinity of the new railway. 


Prospectuses from the Secretary, 


Mr. J. A. Dawson, M.I.E.E., has prepared a scheme for supplying 
electric current for working a number of dredgers of from 600 н.р. to 
1,000 н.р. in the Hard Hills mining district at the southern end of 
Snake Valley, Victoria. A London syndicate has secured an option 


to acquire the scheme. 


Barcelona.—In Barcelona there is a considerable market for 


electrical machinery and apparatus, and a number of foreign houses 
have offices and warehouses in this city and carry on a large trade. 


Motor car works were established in this city in 1904, the enterprise 


being in the hands of Frenchmen, who have invested about £1,500 іп 
the undertaking. British, German and Belgian tramway companies 
control the entire tramway system of the city, by far the most 
important concern being a British company. 
electrification of the Barcelona-Sirria Railway was carried out, This 
line is owned by a Belgian syndicate and is only 6km. in length, 
but connects the city with the important suburb of Sirria. This line 
is to be extended by means of a funicular railway to the neighbour- 
ing mountainous village of Vallvidrera. 


During 1904 the 


Blaydon.—The agreement with the County of Durham Electrical 
Power Distribution Co. for the supply of electricity in the district 


has been approved by the Council who have asked the Board of 
Trado to allow the company to carry their high-tension and distri- 
buting mains overhead, the Council reserving the right to approve 
the design and position of the poles. 


Bourne.—The Council, who have been requested by the Trades- 


men’s Association to establish electricity supply works (owing to the 


high price of gas, 4s. 8d. per 1,000), have referred the matter. to a 
committee. 


Oardiff —On Tuesday the Electrical committee had under con- 


sideration an application by the G.W.R. Co. for terms for the supply 
of electrical energy for power and lighting at Cardiff district stations, 
sheds and sidings. 
and use about 500,000 units per annum, but they are extending their 
premises and will require a considerably greater supply, as they in- 
tend to work cranes, capstans, &c., electrically. 


endorsed the estimate given by the borough electrical engineer, Mr. 
Arthur Ellis. 


The company now generate their own current 


The committee 


Carlisle.—The revenue of the electricity department for the year 


ended March was £8,108 (compared with £7,626 in the previous 
year), and included £6,906 for current supplied to private consumers 
(against £6,824) and £1,080 for public lighting. Working expenses 
were £5,664 (against £4,831). After payment of interest and sinking 
fund charges there was a deficit of £1,571 (against £182). 


Child Labour in Italy.— Modifications of the law governing the 


employment of children in factories and mines in Italy have recently 
been made, and amongst these is a provision which shows the value 
of the introduction of electric working into mines, &c. 
male child can obtain permission to work in mines, tunnels and 
similar places, he must have attained the age of 18 years where - 
electric traction is used, but 14 ycars is the minimum age where 


Before a 


there is no electric traction. . 


Ohile.— The newly-constructed electric tramway lines at the port 


of Junin were completed in 1904 and began working. 


The scheme for lighting the town of Pisagua by electricity has 
been indefinitely postponed, and the city labours under the disad- 
vantage of being ‘‘illuminated " by oil. 

In the province of Atacama development work at the mines has 


been pushed forward of late, the labour difficulty being the only 


drawback. This has been compensated for in some measure by a 
large import of electrical machinery, which is being employed at the 
mines to a larger extent every year. 

At Chanaral the Electric Light & Traction Co. has under con- 
struction а 5,000-н.р. water-power plant. The water is brought by 
& series of tunnels about 17,000 yds. in length from a high-lying 
valley. Across this valley a masonry dam has been constructed, 
forming a large reservoir, enabling the flow of water through the 
tunnels to be regulated and power to be continuously generated. 
Three Pelton water wheels, each of 1,200 H. P., are being erected, 
room being provided for a fourth. Three-phase generators are to 
be employed. Two separate and distinct sets of overhead cables 
will bring the electric current to a transforming station near 
Valparaiso, whence it will be distributed to consumers in that 
city and district. It is anticipated that the completion of this 
enterprise will occupy two years, and in the meantime steam 
plant has been put down, comprising two 400-H.P. engines and 
dynamos. Two sets of storage cells have also been erected, one for 
lighting and the second for traction. All the electric lighting cables 
from the transforming station and throughout the city are under- 
ground, lead.covered and steel-armoured cables being employed. 
Provision 1s being made at present for about 80,000 16-c.p. lamps. 
The street lighting of Valparaiso is to consist at first of 200 2,000-c.p. 
ares for the main thoroughfares and about 700 250-c.p. and 125-c.p. 
Nernst lamps for the side streets. The hills and outlying districts 
will be lighted by about 1,000 25-c.p. incandescents. There are about 
25 miles of electric tramways to be laid down, of which 10 miles will 
be in the inner part of the town and the remainder in the suburbs. 
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75 cars (60 double-deckers carrying 40 passengers and 15 single- 
deckers with trailers) have been constructed for this service. 15 of 
the old horse cars are being transformed into trailers. The traffic 
on the tramways in Valparaiso has always been exceedingly heavy, 
owing to the cheap fares. The horse cars in 1904 carried 25,000,000 
passengers, the population of the city being only 175,000. 


Cleckheaton (Yorks.) —An unopposed inquiry was held last week 
into the application of the Council to borrow £4,000 for extensions 
of the electricity undertaking. | 

Companies Struck Off Register.—In the London Gazette 
for Aug. 11 it is announced that the following have been removed 
from the register of joint stock companies :— 

Edison Telephone Co. of London. | New British Incandescent Electric 
Electrica] Wonder Co. Limp Co. 

Electric & Magnetic Co. Reno Electric Stairways & Con- 
Electric Ттатсаг Synd. veyors (1902). 

Devonport.— At the Council meeting on Thursday last Mr. Bishop 
moved that a recommendation to instal the electric light at the 
technical schools be referred back to give the gas engineer an oppor- 
tunity of quoting for incandescent gas lighting. Mr. Banbury said 
the electric light had been recommended because it had many advan- 
tages over gas, and the heat of the gas light in the spring and 
summer was unbearable. The Government inspector had recom- 
mended electric lighting. The report recommending electric Jighting 
was adopted. 

Electiic Caba in London. Statements have been published this 
week as to the possibility of 2,000 electric cabs being placed upon 
the London streets by the end of October. We have made certain 
inquiries without being able to ascertain any particulars of so con- 
siderable a venture. The police authorities know nothing concern- 
ing the application for 2,000 licences, and have heard nothing con- 
cerning the enterprise. 


Blectro-Peat Coal.—It is stated that the first plant for the 
manufacture of electro-peat coal has been erected at Kiberry Bog, 
near Athy, co. Kildare, on the estate of the Duke of Leinster, and 
will be in operation before the end of August. 


Exhibitions.—The Lord Mayor of Manchester (Sir T. S. Shann) 
on Monday opened an electrical exhibition at the Drill Hall, Wilms- 
low, organised by the Alderley & Wilmslow Electric Supply (Ltd.). 

The time allowed to intending exhibitors to forward applications 
for space at the Milan Exhibition, 1906, has been extended from 
July 81 to Set. 15. 

Felixstowe.—The three electric cars to be used on the Coast 
Development Corporation’s pier tramway made satisfactory trial trips 
on Monday, and the carriage of passengers will commence shortly. 


Glasgow.—The accounts of the tramways department were pre- 
sented to and approved by the Corporation last week. 

The chairman of the Tramways committee (Mr. Нсон ALEXANDER) in 
. Submitting the accounts said the revenue had risen by about £40,000, and 
out of that they had £10,000 clear surplus. The earning capacity per car- 
mile was, however, steadily falling, and during the past five years had 
fallen 14d. This was due not to their cars being run too far into the 
county, but because they had placed upon the streets something like 186 
cars more than they had five years ago, and were travelling fome- 
thing like 88 miles more, Those two figures showed an increase out 
of all proportion to the natural increase in the population. Depreciation 
had been weil looked after. They had set aside £81,000, or 3 per cent. 
on their entire capital used since the tramways were inaugorated. In 
addition they had set aside £72,176 (24 per cent.) for renewal of per- 
manent way. Notwithstanding that they had hitherto laid aside £450 
per car-mile to renew the track, on the present occasion they laid aside 
£500 per mile. After all that had been done and £25,000 had been 
handed over to the Common Good, they bad still a surplus of £93,000. 
Out of that they proposed to set aside £68,000 (24 per cent.) for special 
depreciation. When they took the normal depreciation, the fund for 
renewal and the special depreciatiou, they had out of their working for 
the year laid aside no less than 8 per cent. of the total capital employed. 


Gravesend.— The Council have authorised extensions of the elec- 


tric lighting mains at an estimated cost of £1,585, and arrangments 
have been made with the Postmaster-General that the trenches 
which are to be opened through Northfleet and Gravesend for tele- 
phone cables shall also be used for the Council's mains in Northfleet. 
There are ‘at present 214 consumers connected to the mains, an 
increase of 16 for the past quarter. 


Greenock —It was reported at the Corporation meeting on Tues- 
day that there was a net surplus of £1,593. 15s. on the past year's 
working of the electricity department. 

On the recommendation of the burgh electrical engineer (Mr. J. A. 
RonERTSON) it was decided to write £200 off capital expended on free 
wiring and motors let on hire. £1,000 has been placed to credit of local 
rates, and the balance (£393. 15s.) is to form the nucleus of a reserve 
fund. In his report, Mr. Robertson states that while he does not antici- 
pate that the abnormal rate of increase during the last year (60 per cent.) 
in the current sold for private lighting and power will be maintained, there 
is no doubt that a large expansion in the demand will again be recorded. 
During the past year the cost of production had been got down to 1d. per 
nnit, including all charges, except interest and redemption of capital. 
Making full allowance for increased interest and sinking-fund charges, 


and writing off £400 as depreciation on free-wired installations and 
motors on hire, he estimated the financial results for the current year 
would show a net balance of £1,300. 


Guatemala —In the imports into Guatemala during 1904 elec- 
trical apparatus and material stand for £7,416, United States and 
Germany dividing the trade between them. No British firm is 
locally interested in the various electrical companies operating in 
this country. There is one tramway company in the city of Guate- 
mala owning & poor horse-drawn service. This company has been 
granted a concession for working the line electrically, and the water 
power of the river Las Vacas is to be utilised in the generation of 
electrical energy. The date for the commencement of operations 
is, however, not yet fixed, and there is no sign of the requisite 
capital being forthcoming. 

Harwich.— Messrs. Foote & Milne have giver. notice of intention 
to apply for a provisional electric lighting order. 


Hey wood.—Sanction has been received to a loan of £27,000 for 
the conversion of the local tramways to electric traction. 

The chairman of the Tramways committee (Mr. THos. РорргЕ) stated at 
the Council meeting last week that the electricity works were being ex- 
tended in view of the electrification of the tramways, and work in connec- 
tion with the relaying of the track would be commenced next week. Terms 
for the running of tram cars between Bury, Rochdale and Heywood had 
not yet been completely settled. 


Hong Kong.— Among the public works completed during the past 
year has been the laying of a heavy-type telephone cable across the 
harbour to meet the increased demand for telephonic communication. 


Hospital Lighting.—The Board of Management of the Here- 
fordshire Joint Hospital have decided to adopt electric lighting 
throughout the hospital. 


Information Wanted.—A correspondent wishes to obtain in. 
formation as to the use and working of petrol motors on rails either 
in this country or abroad. 


Inquest.—Mr. Luxmore Drew held an inquest on Tuesday on 
the body of William Horsley, ticket collector on the Metropolitan 
District Railway at Acton Green, who died as the result of coming 
in contact with the conductor rail near that station. 

THE рох said deceased was healthy until 2 p.m. July 27. Afterwards 
he was brought home from the hospital with his head stitched up. He 
said he had had a fall on the railway at Acton Green station. He said 
the signals went wrong and he was told off to go down the line and instruct 
drivers to come on, and that, although he was sure the train did not 
touch him, he could not say what caused him to fall. 

James Brock, porter at Acton Green, said he found deceased, cut and 
bleeding, lying in the 6ft. way some distance from the live rail. He had 
полар, although he had gone there to pilot the engine, as the signals had 
ailed. 

THomas Мтснетл,, travelling inspector, said deceased told him he was 
not knocked down and did not feel anything, but must have stumbled. He 
said nothing about a live rail. If anything went wrong with the signals, 
deceased would go down and pilot the train in. He should have taken a 
lamp. Deceased when found was 8 ft. from a live rail. 

Dr. WHITELAM said deceased had an injury to the head, and there was a 
burn like а scorch on the leg 9 in. from the heel. The temperature of 
deceased was always sub-normal, which was an indication of electric 
shock. A post mortem showed a lacerated wound on the top of the head, 
and cellulitis had commenced. There were indications in the fluid blood 
and empty heart that there was shock from electric current. He had no 
doubt that death was due to shock from contact with a live electric rail. 

The jury returned a verdict of accidentil death. 

Itchen.—The Council will oppose the application of Ashley, 
Lumby & Co., for a provisional order. 


Japan.—An electric railway has been recently opened between 
Kobe and Osaka. ‘The length of line is 19 miles and there are 85 
stations on the route. The Japanese Government has a steam rail- 
way with which the electric system is in direct competition. The 
low fares on the electric service makes the competition a serious one. 

Nagasaki in 1904 imported electric motors to the value of £7,050. 
At the same port submarine and underground telegraph cables 
showed a large increase over 1903 (£46,759 against £22,257). The 
greater portion of this import came from the United Kingdom. 


Johustone.—The Council decided on Tuesday to ask the directors 
of the Paisley & District Tramways Co. for an undertaking to pro- 
ceed with the completion of the tramway system for which powers 
had been granted. 


Leeds. —The Tramways committee are considering a proposal to 
take over the provisional tramways order of Calverley Council and 
to extend the Leeds municipal tramway service from Rodley to 
Calverley. 

Leith.—The Leith Walk electric tramway route was officially 
inspected on Saturday and permission to commence running has 
been given. 

Light Railways.—The Board of Trade have confirmed the 
Holmfield and Sonthowram Light Railway (Amendment and Ex- 
tension of Time) Order, 1905; the Bath Electric Tramways (Light 
Railway Extensions) Order, 1905; and the County of Middlesex 
Light Railways (Extension of Time) Order, 1905. 
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Llandudno.—A special meeting of the Council will be held next 
month to consider a motion to apply for powers to construct muni- 
cipal electric tramways. 


Loughborough.—The Corporation will let out electric fans and 
small radiators at 7s. 6d. each per quarter, with free current for 
the fans. 


Lombardy. In an instructive report upon the trade of Lombardy 
(Italy) for 1904, Mr. Consul Towsey gives the following account of 
the development of electrical enterprise in this part of Ha pre- 
facing his remarks with the statement that it was not until 1895 
that any active movement was begun in connection with the elec- 
trical industry :— | 

In 1898 the Edison Co. of Milan succeeded in bringing 18,000 H.P. of 
electric energy from their power station at Paderno d'Adda to Milan over 
a distance of 36 km. by transmitting three-phase current at 13,000 volts. 
Its success led to the establishment of other large power stations 
at Vizzola, Turin, Brescia, on the rivers Cellina and Brembo, in Val 
Ossolana, besides a vast number of smaller ones at other places. It 
was at first intended that the energy from Paderno d'Adda should 
be reserved for Milan, but it was subsequently extended to Monza, 
an industrial town 14 km. distant, and to the Brianza district; hence it 
became necessary to procure more energy, and this was derived from 
the power station at Zogno, on the river Brembo, the property of 
the Società Conti per Impresa Elettriche. The station at Zogno 
was opened in 1894, and supplies Monza and the densely-populated 
Brianza district. This proving still insufficient, two other s:ations 
&re in course of construction—one on the Ticino at Vigevano, which 
will utilise a fall of 18 metres and a flow of 30 cubic metres, current 
being transmitted at 25,000 volts, the other at Trezzo, on the 
Adda. The waterfall here is the lowest known, bat the windings of 
the river will be used for making a fall. The turbines here will be of 
the axial flow class, and current will be transmitted at 12,000 volts. Milan 
and Monza and their neighbourhood will still be insufficiently supplied 
by all these stations, as Milan requires more than 20,000 kw. during the 
winter, while Monza and its neighbourhood require 5,000 kw., and the 
demand increases. The Società Lombarda per la Distribuzione di Energia 
Elettrica supplies a district of 200 sq. km. between Milan, Varese and 
the river Ticino. With the development of local industries the small 
power; derived from the, river Olona was not enough, and as mills and 
factories sprang up on all sides, the river Ticino was utilised and the 
Vizzola power station came into existence. This same company has re- 
cently established another water-power station at Turbigo, on the Navig- 
lio Grande, which has a flow of 60 cubic metres, is navigable throughout 
its length and irrigates 50,000 hectares of soil. Both this canal and the 
Muzzo canal have for centuries held a prominent place in hydraulic 
undertakings in this part of Italy, and it is due to them that the plains 
of Lombardy owe the gradual transformation which has made them into 
fertile lands and to which they owe their present prosperity. The Turbigo 
station bas five (horizontal-shaft) turbines, each built for a flow of 
16,000 litres. Three-phase alternating current at 11,000 volts will be 
transmitted at 50 periods. The total capacity of the station is to be 
3,150kw. The power stations at Vizzola and Turbigo, with a reserve 
station at Oastellanza, supply a vast network of lines at 11,000 volts, 
which distribite 25,000 H. P. over an area of 2,000 sq. km. The length of 
there lines is 172 km., and other lines joined to them bring up the total 
length to 370 km. The users of energy for factories and works number 
162, while 188 sell the current to others again. These factories and 
works give employment to 30,000 workmen. m 

The Società Lombarda is now constructing a station for transmission 
of energy from the river Poschiavino, which rises on Mount Bernina 
(Alps) and forms the Jake of Poschiavo. This will be an interesting 
enterprise, and, as we have already stated in The Electrician, current 
will actually be generated on Swiss territory, but the power station will be 
at Brusio on the Italian side. The hydraulic part of the work will consist 
simply of a dam and a tunnel, and the energy generated will be about 
20,000 н.р, The transmission of the current will constitute the boldest 
part of the scheme, as the distance to be covered is 160 km. The com- 
pany will dispose of 45,000 н.р. of energy. 

Nearly all the small towns in the Lombardy district and a great number 
of villages have electric light and power. Como and some of the villages 
on the lake take current from a power station near Porlezza, about 40 km. 
distant. Here current is transmitted at 20,000 volts. The line follows 
the Lanzo valley and descends to the Lake of Como. It has a channel 
3,600 metres in length with tunnels and a fall of 250 metres has been 
utilised. The station is equipped with five generator sels of 650 н.р. 
Lecco takes its electrical energy fiom a station 21 km. distant, where a 
fall of 55 metres is utilised. At the generating station there are three 
generator sets of 350 H. P.; three-phase current is transmitted at 3,300 volts, 
which can be raised to 15,000 volts. This installation supplies a district 
within а 10-km. radius of Lecco. Brescia (67,000 inhabitants) is served 
by two hydro-electric stations and a third one will soon be in operation. 
The first was established in 1893 at Cavalgere, and generates about 
1,000 m.r. The second is at Barghe, and generates about 1,200 н.р, Cur- 
rent (three-phase) is transmitted at 3,600 volts, which сап b» raised to 
20,000 volts. The third station is still under construction at Ponte 
Caffaro in the Giudicaria Valley, and utilises a fall of 250 metres, capable 
of supplying about 10,000 н.р. The supply from this statioa will be 
almost entirely used by a caustic soda factory near Brescia, Bergamo 
(46,000 inhabitants) and its neighbourhood are supplied from a 2,000. E. p. 
station at Clenezzo, on the Brembo, 7km. from Bergamo, a 1,400-n.». 
station on the river Adda, and two other small sources. 

In addition to the above stations for small towns there are others for 
groups of towns. There arealso private power stations for mills, factories, 


бе., the most interesting being the one at Gromo, where а fall of 
318 metres is utilised. It is the first instillation in Italy where the 
primary voltage is 40,000. Current is transmitted a distance of 30 km. 
to the Crespi Cotton Mills. The cotton mills at Val Seriana have two 
installations, one at the mills and the other 4 km. distant. They drive 
57,000 spindles and 1,150 looms. The Crespi Mills use 2,000 н.р. At 
Vigevano a company of silk spinners takes 800 н.р. from the Sella Canal, 
two small stations 11 km. distant from the factory transmitting power at 
7,000 volts. Dozens of others might be mentioned. : 

Finally there are a number of small water-powers baing utilised 
varying from 10 н.р. to 100 B. p., indicating the development of the 
country and the capacity of its inhabitants to utilise the forces of 
Nature for this enterprise. 

It is difficult to give details of the prices at which energy is sold, 
but at Milan the price per kilowatt-hour varies from 30c. (say, 
8d., to a minimum of 9c. (less than 1d.) It is said that in the 
district worked by the Società Lombarda nearly 12,000 n.r: of steam 
plant out of 20,000 н.р. has ceased working. At one place where 
500 H.P. of steam was used 1,000 н.р. of electric p is now 
employed. Additional industries have sprung up during the last decade. 
There is more spinning and weaving of silk, cotton, linen and wool, more 
mechanical industries of all kinds, furniture making, chemical works, 
&c., and there is a prospect of much further development, considering 
the available sources of water power, for the utilisation of which conces- 
sions continue to be applied for and granted. It should also be mentioned 
that the turbines, alternators, electrical plant, and in fact all connected 
therewith, are made and manufactured chiefly at Milan. mE 

Madeira.—In reference to a statement recently made that it 
was proposed to construct a line of railway along the coast of 
Madeira, it is now announced that this statement is inaccurate, and 
pros had its foundation in a project before the Municipality of 

unchal, Madeira, for the construction of tramway lines in that city. 


Maidstone.—The Board of Trade have cut out some of the routes 
of the Conncil's Light Railways extension order. 


Mexican Customs.—New tariffs will come into operation in 
Mexico on Sept. 1, and some changes that have been made affect 
the electrical and allied industries. The former duty of 10 cents 
per gross kilo on electric incandescent lamps, commutators, switches 
and other extinguish ing devices, circuit closers with handles, fuses, 
cutouts, rosettes and safety devices has been increased to 11 cents. 
Five cents on electric arc lamps per gross kilo has been increased 
to 6 cents. Copper, brass, bronze or white metal wire lined with 
any substance will now bear a duty of 10 cents per gross kilo, com- 
pared with 5 cents formerly. Bare copper, brass, bronze or white 
metal wire not exceeding 2 mm. in diameter is increased from 8 cents 
to 10 cents per gross kilo; exceeding 2 mm., 6 cents, compared with 
5 cents. Iron or steel wire of more than 1mm. diameter beare a 
duty of 5 cents per kilo; 1 mm. or less in diameter, 9 cents, com- 
pared with 8 cents. Scientific instruments and apparatus for the 
extinction of fires are admitted free. There is also a custom house 
tax of 14 to 2 per centi;collected on behalf of the municipalities. | 

Ob tuary.—The death'is announced of Major S. W. G..Tamplin, 
a member of the firm of Tamplin & Makovski (Ltd.), electrical 
engineers and contractors. Major Tamplin qualified as electrical 
engineer at King's College, and served as assistant engineer with 
Wandsworth Corporation.. He became a director of the above firm 
in 1897. He was a keen volunteer, and went out to South Africa in 
1900 as lieutenant in charge ofa detachment of the 1st V.B. Royal 
Sussex Regiment. After taking part in several engagements he was 
invalided home at the end of 1900, and resumed his work as an 
engineer until the autumn of last year, when his health failed. His 
death took place last week at Southampton, after a very short illness, 
from pneumonia. Major Tamplin was only 34 years of age. 

Paraguay.—An electric light and power supply undertaking is 
being established at Asuncion, a local company having obtained a 
concession. : ö 

Personal.— Mr. D. P. Thomson has resigned his position as chief 
designer of the continuous. current section of the British Thomson- 
Houston Co., Rugby, in order take up а post with the General Elec- 
tric Co., of Schenectady, N.Y. The office staff of the British Thom- 
son-Houston Co. presented Mr. Thomson with a complete set of 
Dickens’ works and a cheque, and the works offices a set of cutlery, 
extending to him their best wishes for his future prospects. 

Rochdale.—The Board of Trade inspection of the summit section 
of the Corporation’s electric tramways took place on Saturday. This 
completes the Council’s original scheme, which has cost £300,000, 
including £70,000 paid to the old tramways company. 

Provisional Order Revocation.—The Board of Trade have 
revoked the Ludlow Electric Supply Order, 1899. 

Pudsey.—The Council have acquiesced in an arrangement by 
which the Yorkshire Electric Power Co. supply W. Lupton & Co.'s 
factory direct with electricity for power, the company paying the 
Council 5 per cent. commission on the total account for current. 


Saffron Walden.—The Local Government Board have declined 
to sanction the Council's application for permission to borrow £9,950 
for electric lighting, and suggest that the Council should transfer its 
provisional order to a company. The Electric Lighting committee 
is considering the situation created by the Board's reply. 
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86. Anne's-on-the-Bea.— The accounts of the electricity depart- 
ment for the year ended March show capital expenditure 
£38,005. 14s. 1d., an increase of £6,033. 5s. during the year. 

The total income was £7,322. 5s. 11d. Working expenses were 
£3,806. 5s. 8d. Interest required £1,186. 12s. 1d., and sinking fund 
instalment £1,166, 18s. 5d. £187. 4s. 114. was applied to depreciation 
and £1,000 to relief of local rate. 668,990 units were generated, 78,359 
supplied to public lamps and 137, 295 to private consumers by meter and 
373,846 by contract. There are now 321 private consumers. The maxi- 
mum demands were 400 kw. for traction and 179 kw. for lighting. 


Salford.— The report of the Tramways department for the year 
ended March states that 39,213,560 passengers were carried com- 
pared with 36,956,405 in the previous year. 

The receipts were £209,438, compared with £198,422. The gross profit 
was £74,780, in addition to £1,428 interest on investments. The total 
available balance (£76,208. 17s. 3d.) has been dealt with as follows :— 
Payment to local authorities for running powers £16,168. 5s. 11d., interest 
and sinking fund charges £38,105. 15s. 11d., contribution in relief of 
rates £13,000, depreciation and renewals fund 8,934. 15s. 5d. The 
amount now standing to credit of the latter fund is £21,137. 5s. 9d. The 
total borrowing powers of the Tramways committee is £1,172,642. 9s. 3d., 
of which £633,583. 9s. 3d. has been borrowed. Capital expenditure to 
March 31 was £638,332. 9s. 9d. During the year five new tramway routes 
were opened. There are 702 miles of tramway, of which 364 miles are 
owned by the Corporation, who have running powers by agreement with 
Manchester over 94 miles of the city's track, in addition to leasing the 
other sections, 243 miles in length. Thecost of the running facilities for 
the 12 months was £16,168. 5s. 11d. There are 150 cara in stock and 20 
more are on order. 6,927,805 units of electrical energy were used during 
the year for haulage, lighting, cars, &c., of which 5,925,128 units were 
supplied by Salford electricity undertaking at 14d. per unit, and 1,002,077 
units by Manchester at 1:44, per unit. 

Smelting by Blectricity.— The U.S. Consul at Montreal recently 
reported that the Dominion Government has appropriated $15,000 
for making experiments with the electric process of smelting ores 
and manufacturing steel at Sault Ste. Marie. The Consolidated 
Lake Superior Power Co. is to provide a building and electric plant 
of an output of 400 к.н.ь. for four months free of charge. All kinds 
of ores are to be experimented with. 


Southend-on-Sea.— On Tuesday the Council decided to extend the 
municipal tramways along the beach to Shoeburyness, and to build 
a sea wall and promenade, involving a total expenditure of over 
£60,000. 

The gross profit on the past year's working of the electricity supply 
undertaking was £4,189. 10s., but after paying interest and sinking fund 
instelments (£4,848. 15s. 5d.) and writing off £73 for bad debts, the net 
loss was £732. 6s. 3d., compared with a profit of £358. 14s. 2d. ia 1904. 

The tramway receipts were £17,119. 4s., and the working expenses 
£15,098. 16s. 4d., a gross profit of £2,785. 12s. 8d. After meeting interest 
and sinking fund the net deficit was £1,031. 18s. 10d. 

Spain.--The electricity works at Chorro, Malaga, the construction 
of which was commenced in 1908, is now in full working, and is 
supplying electric current in Malaga on a considerable scale. A 
manufactory of carbide of caleium has been established at Chorro 
by La Sociedad Hidro-Electrica del Chorro. The necessary capital 
has been subscribed for the electrification of the tramways of 
Malaga, which are owned by a Belgian company, who state that 
they will commence the process of converting the lines at once. 

At Almeria, in this district, the Alquife Mining Co. have com- 
menced operations, and are erecting furnaces and plant for the 
manufacture of briquettes. Electric energy is employed by the 
company, the plant including а 300-н.р. turbine installed on the 
left bank of the River Alcazar, about 53 miles distant from the mines, 
the upper and lower workings of which will be lighted electrically. 

Almeria is being supplied with electric light by the Mengemor 
Co., of Madrid, whose works were completed in May last. The 
towns of Ohanes and Alhama are also being lighted by this com- 
pany. At the former of these towns (distant 23 miles from Almeria) 
а 300-H. P. turbine installation has been put down, and the company 
has obtained rights to a waterfall of about 500 ft. £27,000 is being 
expended on these works. It is stated that none of the plant for 
these works has been supplied from the United Kingdom, although 

the whole of it is supplied from countries outside Spain. 

At Granada, also in this district, the electric tramways were in- 
augurated a few months ago. These lines will probably be ex- 
tended to Alhandin and Santa Fé, whilst a scheme for constructing 
& line to the Alhambra is still under consideration. 

At Mazarron a new company has been formed for working the 
lead mines at the Coto Fortuna, which were originally worked on an 
extensive scale by the Romans. Some years ago a company 
attempted to work these mines, and spent a very large sum of money 
in the enterprise, but failed to overcome the water difficulty. The 
new Cia. Anonima Fortuna has put down a powerful electric pump- 
ing plant at a cost of over £15,000, and expects to overcome all 
water difliculties by this means. 

Bpen Valley Tramways.---The British Electric Traction Co. 
propose to abandon the completion of the Spen Valley tramway 
scheme by the construction of a loop line to Hartshead Moor and 
Hightown Heights. The reasons submitted by the company to the 


Board of Trade for this proposal are that the lines already con- 
structed are not yielding satisfactory results, that there is very little 
population on the greater part of the route of the proposed loop, and 
that the line does not appear to be required by the public. 


_ Stalybridge, Hyde, Mossley & Dukinfield Tramways.—An 
inquiry will shortly be held into the application of the Joint Elec- 
tricity and Tramways Board for sanction to borrow a further £25,000. 


Stoke Newington (Gondon).—The conditions under which elec- 
tricity supply will be given by Stoke Newington Borough electricity 
department have just been published. The main residential 
thoroughfares of the district are being mained for supply. Current 
will be taken in bulk from the North Metropolitan Electric Power 
Supply Co. 


Thefc of Electricity. At Manchester Police Court on Tuesday, 
Fred Stewart, electrician, was fined £5 and costs for stealing electric 
current the property of the Trafford Power & Light Supply (1902) (Ltd.) 
It was stated that defendant had tapped the mains and had thus 
obtained light free of cost. He denied absolutely having tampered 
with the wires, but the stipendiary (Mr, Yates) said the magistrates 
were satisfied that an ingenious fraud had been committed and they 
had hesitated asto whether they ought not to send defendant to prison. 


Tokyo.—The * Financial News" announces that it is proposed to 
construct a four-track elevated railway in this city. 


Tramway Ticket Lottery.—The “ Birmingham Daily Post” says: 

An ingenious device has been adopted by the City of Mexico Electric 
Tramways Co., who for some time past have been defrauded by their 
employés to a considerable extent, despite the vigilance of various plain- 
clothes inspectors and detectives. A monthly lottery has been instituted 
with numerous valuable prizes, all presented by the company, and every 
tram ticket sold is likewise & lottery ticket. Passengers are now very 
careful to insist on having a ticket, and to preserve it sedulously, instead 
of dropping it in the car, to be collected and used again by a dishonest 
conductor. Although the lottery will cost several thousand dollars every 
month, the directors reckon to do more than recoup themselves by the 
additional takings and the savings in inspectors’ wages. Asa solatium 
for the loss of their ill-gotten gains, the conductors are to be allowed a 
bonus of 1 per cent. on the value of the tickets sold. 


Tunstall.—The Board of Trade have intimated to the Council 
that they propose to appoint an arbitrator to determine the differ- 
ence which has arisen between the Potteries Electric Traction Co. 
and the Council regarding the proposed junction between the com- 
pany’s lines and the Chatterley- Whitfield Co.’s sidings. The Council 
consented to the company making the junction to enable them to 
convey coal over their lines to their generating stations, but refused 
to sanction their conveying coal for other consumers. 


Wakefield.—The accounts of the electricity department for the 
year ended March show capital expenditure £66,670. 7s. 5d., an 
increase of £7,947. 8s, 5d. for the year. 

Revenue was £8,747. 3s. 10d. Working expenses were £4,128. 13s, 3d., 
gross profit being £4,618, 10s, 7d. Interest absorbed £1,726. 9s. 24. 
and sinking fund instalment £1,603. 15s. 7d., leaving £1,288. 5s. 10d., of 
which £895. 13s. 10d. has been applied to redemption of a loan obtained in 
1898, and the remaining £392. 12s. 10d., with £3,374. Os. 6d from pre- 
vious year, goes to contingencies and reserve. 817,422 units were gene- 
rated, 130,580 supplied to public lamps and 634,611 to private consumera. 
The total maximum demand was 768 kw. There are 478 private con- 
sumers (increase 43), with the equivalent of 36,713 8.c.p. lamps (increase 
4,474) connected. 14 motors (= 70 н.р.) were connected during the year. 
The charge for current has been reduced and meter rents abolished. A 
new 700-n.r. engine and a two-phase generator with pipe work and air 
ошо as well as a Ferranti switchboard, have been added during 
the year. 


Worthing.—An unopposed inquiry was held on Friday into the 
application of the Council for sanction to borrow £3,300 for electric 
lighting extensions, 


TRADE NOTES AND NOTICES. 


—— —ſ 


TENDERS INVITED. 


The Postmaster-General will receive tenders until noon, Sept. 25, 
for the supply of Swedish, Norwegian, Finland or Russian red fir 
telegraph poles, to be delivered at one or more of the ports set out in 
an advertisement in another column. Forms of tender from the 
controller of stores (Mr. S. C. Hooley), Stores Department, 17-19, 
Bedford-street, London, W.C. 


London County Council require tenders by 10 a.m. Sept. 5 for 
laying stoneware ducts for clectric cables in connection with South 


London electric tramways. Forms of tender, &c., from the County 
Hall. 


Dublin Lighting committee want tenders by noon 21st inst. for 


supply and erection of quick-steaming water-tube boiler at the 
Pigeon House station. : 


THE ELECTRICIAN, 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is ready, price 15s., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than ín previous issues. All mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&rc., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry. 


Pontypridd Urban District Council invite tenders for the con- 
struction of tramway permanent way. Tenders, to the clerk (Mr. J. 
Colenso Jones), Council Offices, Pontypridd, by noon Sept. 2. 

Chelmsford Town Council invite tenders for lighting the public 
streets and public clock within the borough with electricity or other 
illuminating power for three or five years from March 25, 1906. 
Tenders to the town clerk (Mr. Thomas Dixon) by Sept. 8. 

Acton Urban District Council invite tenders from manufacturers 
for the supply of arc lamp carbons and house fuse boxes for 12 months. 
Tenders to Chairman of Electricity committee by Aug. 21. 

Edinburgh Corporation invite tenders by Sept. 11 for wiring the 
mortuary buildings. 

South Shields Corporation require tenders by noon 26th inst. for 
erection of tramway car-sheds. 

Salford Electricity committee invite tenders by Sept. 2 for water- 
softening and purifying plant. | 

Glasgow Corporation require tenders by Sept. 4 for electric goods 
elevator for Waterloo-street sub-station. 


TENDERS RECEIVED AND ACCEPTED. 


Messrs. Johnson & Phillips, Old Charlton, have secured the com- 
plete contract for the power-generating plant and high-tension over- 
head transmission line for transmitting the energy generated over 
& distance of 4 miles, for Port Louis, Mauritius, which includes the 
following plant :— 

2,700-ft. run of 34in. diameter steel water pipes and fittings; 75-kw. 
single-phase alternator with exciter, direct coupled to Pelton wheel of 
163 B. H. p.; main and distributing switchboards ; high-tension iransmis- 
sion-line material, consisting of steel poles, overhead.line wire, porcelain 


insulators for carrying line wire, lightning arresters, &c.; two 40-kw. . 


single-phase transformers for transforming down to low tension ; low- 
tension network of mains for street lighting, consisting of: bare overhead- 
line wire, insulators for carrying same, insulated cable for connecting to 
street lights ; and 1,000 street incandescent lamp brackets, complete with 
necessary fittings and lamps for fixing on posts. 

The following orders have recently been secured by the A.B.P. 
Accumulator Co. :— | 

27 cells, 82 type, 7 plates, 210 ampere-hour battery (for Rishton, 
T.ancs.); 55 cells, 83 type, 9 plates, 280 ampere-hour battery (for S. 
Wales); 58 cells, S9 type, 21 plates, 700 ampere-hour battery (for 
Pudsey) ; 230 cells, S6 type, 15 plates, 490 ampere-hour and 2/4 cells, 
S6 type, 15 plates, 490 ampere-hour batteries (for India). Barnstaple 
Council have also entered into a maintenance contract with the company 
for maintaining the batteries for five years at £120 per year. 


Grimsby Council received the following tenders for an electric 
pump for subway pumping. 


A. C. Dickins & Co. (accepted) £59 Gwynne & Co. .............. £95 
W. H. Allen, Son & Co....... 121 Mather & Plate 90 
Ellis & Мага................ 100 Crompton & Co. ........... . 88 
Indiarubber Company........ 98 -D.J. Dolby ß 82 
Pulsometer Co......... Mene 96 Northern Electrical Co. ...... 72 


Grimsby Council have accepted the tender of A. C. Dickins & Co. 


for wiring the new highways yard. The Electrical committee 
offered to supply two motors required for the blacksmith’s and 
joiner's shops, at £72. 2s. each, but consideration of the offer has 
been deferred for a month in order to ascertain the respective cost of 
purchase and hiring the motors. 

Brighton Lighting committee have accepted the tender of the 
Transporter Co. for the supply and maintenance for a year of coal 
handling plant at Southwick power station at £2,821, 
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Suffolk Standing Joint committee have accepted the tender of 
Tamplin & Makovski for wiring the County buildings, Ipswich, at 
£152. Mann, Egerton & Co. tendered at £166. 15s. 2d. and W. J. 
Barclay & Co. at £155. 5s. | 

The tender of Rowland Carr & Co. for arc lamp columns and 
carriers has been accepted by the Huzur Public Works Department 
tor Baroda State (India). 

Middlesex County Asylum authorities have placed an order with 
the Hart Accumulator Co. for renewing the battery at Wandsworth 
Asylum with 112 standard lighting type cells. 

Manchester Corporation have accepted the tender of Veritys 
Limited for Aston " motors of 2-H.P., 8-н.р. and 44-H.P. sizes. 

Gravesend Council has accepted the tender of Fabius Hennion for 
carbons. 

Poole Guardians have accepted the tender of Bayley & Son for a 
telephone and electric bell installation. 

St. Anne’s-on-the-Sea Council received 16 tenders for a balancer, 
and that of the Electric Construction Co. has been accepted. 


Aldershot Council have accepted the tender of Bradbury, Son & Co. 
for about 800 tons of Bradbury Merthyr coal at £1. 0s. 2d. per ton. 


Darlington Corporation have accepted the tender of W. E. Dove 
& Co. for supply of Aston motors. 


BUSINESS NOTICES. 


Messrs. l'erranti's works at Hollinwood will, owing to the annual 
district holiday, be closed from Friday, Aug. 25, to Monday, Sept. 4. 
A small staff will be in attendance to deal with urgent corres- 
pondence only. 

Messrs. Evershed & Vignoles (Ltd.) notify that the telephone num- 
ber of their city office is now 5430 Central. 

The London Electric Firm, George-street, Croydon, desire it to 
be known that they make a speciality of direct-current dynamo 
repairs and windings. It is pointed out that contractors are 
sometimes in a difficulty on the occasion of breakdowns, &c., and in 
this case may find the services of the London Electric Firm of 
particular value. 

Zschocke's Engineering Co., Kaiserslantern, Palatinate, Germany, 
have appointed T. Sugden (Ltd.), 180, Fleet-street, London, E.C., 
sole agents in Great Britain and lreland for Zschocke's patent water 
coolers, blast furnace, gas purifying and similar plants. Messrs. 
Sugden have a branch office in Cardiff, and are represented in Bir- 
mingham, Lancashire and Yorkshire, Newcastle, Glasgow, Belfast, &c. 

Frederick Wm. Rutton May and Edwin Geo. Kennicott Calder, 
electrical engineers, 4, Newington-causeway, London, S.E., have 
dissolved partnership. Debts by Mr. Calder, who continues. 

Okrassa, Scharoch & Co. is the title of a new firm of machinery 
importers and dealers recently formed at Guatemala. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of creditors of Anthony George New, electrical 
and general engineer, St. Martin’s-lane, London, W.C., was held on 
Monday. The liabilities were returned at £19,740, of which 
£13,140 is expected to rank; available assets £38. 

Debtor stated that he had recently been engaged in endeavouring to 
develop his inventions and patents. He attributed his position chiefly 
to the failure of a limited company, which took over his business, and to 
his having become personally liable as guarantor for the debts of the 
company in respect of moneys used by them in the business. 

Official Receiver acts. 


In the failure of Leopold & Tolch (trading as Tolch & Co.), 
engineer and electric launch builder, &c., the Boatyard, Fulham, 
London, the first meeting of creditors will take place on Aug. 22, 
and the public examination on Oct. 3, at Bankruptcy Buildings, 
London, W.C. 

Claims against the Improved Electric Glow Lamp Co. (Ltd.) by 
September 12 to Mr. S. Wiltshire, 19, St. Dunstan’s-hill, London, Е.С. 

A meeting will be held on Sept. 18 at 15, George-street, London, 
E.C., to receive an account of the winding-up of the Hiram 8. 
Maxim Electric Lighting and Engineering (Pioneer) Synd. (Ltd.) 

At Portsmouth on Monday the examination took place of John 
Weston Martin, electrician, 154, New-road, Buckland, trading as 
Martin & Co. Liabilities £78. 5з. 6d., assets £12. 158. 

Claims against John Morley, electrician, &c., 7, North-street, 
Hull, by Aug. 30, to Mr. C, H. King, Trinity House-lane, Hull. 
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Plant, &c., for Sale.—Carrick, Ltd., 108, Dalry-road, Edinburgh, 
have a three-phase generator for sale. See advertisement. 

South Shields Guardians, having no further use for the Chloride 
storage battery installed at their workhouse, are desirous of receiv- 
ing offers for same, and also for a Laurence-Scott booster. Offers to 
clerk to the guardians (Mr. J. W. Coulson), by Sept. 1. See also 
an advertisement. 
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A dynamo is advertised for sale by Mr. C. Sharp, 54, Doddington- 
grove, Kennington, London, S.E. 


Premises to Let.—S. Walker & Son, 22, Moorgate-street, 
London, E.C., have some business premises, suitable for engineers, 
contractors, &c., to let at Beckenham-road, near Penge stations. 
See advertisement. 


The Eburite Paper Co., Dean-street, London, W.C., have a large 
factory or warehouse (suitable for electrical engineer, &c.) in Red 
Lion-street, W.C., to let. 


Catalogues, &c.—The General Electric Co. have ready a new 
catalogue of wires and cables, insulators, insulating material, lead- 
ing-in tubes, wiremen’s tools, accessories, kc. This is the 12th 
edition of section W. of the company’s main catalogue, and contains 
a mass of information useful to wiring contractors and general in- 
stallers of lighting and power circuits. The tables and illustrations 
are set out in an admirable manner and are very clearly printed, 
giving to those who have to consult the book a minimum of trouble 
and no waste of time. 

Automatic Time Integrating Devices form the subject of an 
illustrated pamphlet issued by the Union Electric Co., 151, Queen 
Victoria-street, London, E.C. The accompanying Fig. 1 shows a 
counting switch for direct or alternating currents, designed to act 
both as a switch and a time meter. It is made in two capacities, for 
either incandescent or for arc and motor circuits. Fig. 2 shows 
an automatic disconnecting switch for direct or alternating current 
motor circuits. The object of this switch is to prevent the use of 
current during certain periods, as, for instance, during time of 
peak load. It can also be used to keep 
the consumption below a certain amount 
during any particular time, as, for in- 
stance, permitting 3 H.P. or 4 H.P. to be 
used instead of 16 H. p. or 20 H. P. during peak 


Fra. 1. 


Fia. 2 Fia 3 

load. Fig. 3 is a maximum switch for direct and alternating cur. 
rents. Where current is supplied at time rates for small motor 
work or incandescent lamp circuits it is desirable to have a switch 
which automatically opens the circuit as the maximum agreed cur- 
rent is exceeded. This is the object of the switch as shown. This 
switch cannot be open-circuited by hand. Excess of current lengthens 
the control wire d, permitting the lever e to move sufficiently to 
release the detent holding the switch. By means of the screw 5 the 
regulation can be altered to about 20 per cent. + ог. For 
greater variation the resistance strip c has to be exchanged. 


A new price list of batteries for phonographs and musical instru- 
ments is issued by Portable Accumulators (Ltd.), 210, Shaftesbury- 
avenue, London, W.C. The accompanying illustrations show two 
types of these batteries. Fig. A is a battery of 4-12 volts supplied 
| in transparent celluloid 
boxes in oak cases for driv- 
ing the new types of piano- 
players, &c.,on the market. 
Two of these batteries of 
equal capacity can be con- 
nected up in series to give 
higher voltages without in- 
creasing the capacity. The 
weight ranges from 93 lb. 
to 174 lb. Fig. B is a 
2-volt battery supplied in 
celluloid box in oak case 
for driving phonographs and other talking machines. The weight 
of this type of battery is, 60 amp. - hour capacity, 27 Ib.; 90 amp. -hour 
capacity, 35 lb. Both batteries are also supplied in ebonite boxes 
if desired. 


Veritys Limited notify that various sections of their 1905 cata- 
logues are now available, including: Plant and alternating- current 
machinery ; continuous-current dynamosand motors; main switches, 
switches and controllers ; arc lamps; accessories; wires, cables and 
supplies; heating appliances; bells and telephones; ornamental 
fittings ; plain fittings ; fittings, accessories. 


Roller Bearings. The Lancashire & Yorkshire Railway Co. have 
decided to make a trial of roller-bearing axle-boxes made by the 


Fic. A. 


Fic. B. 
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| Empire Roller Bearings Co. on their electrical coaches on the 


Southport line. 


Wire Orders.—The Italian “ Official Gazette " of Aug. 5 con. 
tains an order sanctioning the?expenditure by the Italian Ministry 
of Posts and Telegraphs of about £14,000 on the installation of 
telegraph and telephone lines through the Simplon Tunnel, con- 
necting the Brigue telegraph office with the station at Iselle. The 
" Gazette is filed at the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall-street, London, E.C. | 


Hotel Guide.—In these days of motoring and week-ending, 
where to go and the hotel quarters available for yourself and your 
motor is a matter of interest. Consequently, the 11th edition of the 
" Handy " Hotel Guide, which reaches us from the Hotel & General 
Advertising Co., 239-241, Shaftesbury-avenue, London, W., merits 
а welcome. The information given is claimed to be authentic and 
reliable, and the fact that the 11th edition has been reached is proof 
presumptive that the Handy Hotel Guide has a place amongst 
this class of literature. "There are several useful route maps included. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Aug. 5 to 15, with the ports 
of destination :— 


Africa —Alexandria, £452 (including £97 telegraph material); Cape 
Town, £264 (including £150 telegraph material); Delagoa Bay, £631 ; 
Durban, £2,075 (including £123 telegraph material); East London, £322; 
Kynsna, £11 ; Port Elizabeth, £4,162. Argentina - Buenos Ayres, £1,398 
(including £786 telegraph material); Rosario, £503 (including £491 
telegraph material). Australasia— Adelaide, £41; Auckland, £76; Bris- 
bane, £95; Fremantle, £70; Lyttelton, £458; Melbourne, £36; Perth, 
£365; Sydney, £770; Wellington, £735 (including £666 telegraph 
material) Austria—Trieste, £56. Azores, £6 (telegraph material). 
Brazil—Maceio, £14; Pernambuco, £95; Rio Grande, £39; Rio Janeiro, 
£178 (telegraph material) British Guiuna —Demerara, £134. Canada— 
Canso (N.S.), £389,608 (telegraph material); Halifax, £15,000 (telegraph 
cable); Montreal, £252. Ceylon—Colombo, £19 (telegraph material’. 
Chili—Valparaiso, £578. China —Canton, £48; Chefoo, £48 (telegraph 
material. Cyprus, £8 (telegraph material). J/enmark—OCopenhagen, £43. 
France —Boulogne, £148. Germany—Bremen, £220; Hamburg, £77. 
Gibraltar, £705 (including £139 telegraph material). Greece —Ergasteria, 
£63; Pireus, £131. Holland—Amsterdam, £253 (including £33 tele- 
graph material); Flushing, £10; Rotterdam, £52. Hong Kong, £53 
(telegraph material). India—Bombay, £880 (including £20 telegraph 
material); Calcutta, £702; Karachi, £29. Japan—Kobe, £1,123; Yoko- 
hama, £911. Malt», £97 (including £53 telegraph material). Mauritius, 
£20 (telegraph material). Portugal —Beira, £882 (telegraph material) 
Siam—Bangkok, £140. Straits Settlements—Penang, £441; Singapore, 
£334 (including £129 telegraph material). Sweden—Stockholm, £408 
(telegraph material) Turkey—Constantinople, £67; Mersina, £32 (tele. 
graph material) U.S.4.—New Plymouth, £50. West Indies - St. Lucia, 
£16. Total (for 11 days) £428,096, against £16,052 in one week last 
year (Aug. 10 to 16). | 


a 
1 


— — 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications are not open to public inspec- 
tion until after acceptance of Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete 
Specification accompanies application, an asterisk is affixed. 


May 15, 1905. 

10,158 G. H. C. Lumspgen. Electrical apparatus for automatically con- 
trolling speed of vehicles. 

10,146 E. Кооввели. Resistances. 

10,168 R. KELLER. Automa ie ignition device.“ 

10,187 J. E. BovsrigELD. (J. Pintsch, Germany.) Electric couplinga.* 

10,197 Srzmens Bros, & Co. (LTD.) and G. W. Perey. Zinc rods fer gal- 
vanic batteries of the Leclanché type.* 

10,202 M. KALLMAN. Measuring and regulating electric current.“ 

10,210 W. G. Schur. Direct-current dynamos and electro motors. 

10,211 A. Green. Safety devices for bare conductors. 

10,214 B.T.-H. Co. (G.E. Co., U.S.) Electric current rectifiers.” 

10,215 B.T.-H. Co. (G.E Co., U.S.) Vapour electric apparatus. 

19,217 J. J. CONDON and W. J. Resipg. Ropes and means for signalling 
cr transmittng electricily through same. 


May 16, 1995. 
10,221 W. G. Ротткв. Electric grinders for dyoamos. 
10,246 G. F. MANSBRIDGE. Iron-free variable inductan. e coils. 
10,258 A. BRUCE. Service junction and the like boxes for underground 
conductora. 
10,265 F. A. GntrriN. Switehes. 
10,288 L. SUNDERLAND and G. C. PiLLINGER. 


Holders for incandescent 


lamps. 
10,291 T. J. Ножки. and E. J. RtcuaRpsow. Multiplication of electric 
force applicable to machinery of all kinds requiring power. 
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10,296 W. T. HzNLEv's TRLEGRAPH Works Co. and W. H. NicHors. Fuse 


boxes. 
10,298 A. Vera and L. G. Vera. Switches or relays. (Date applied for, 
May 17, 1904, date of- application in U.S.“) 
10,299 La Société Вооснепот & Ств. Dynamo electric machines. (Date 
applied for, May 17, 1904, date of application in France.)* ` 
10,204 ALLMANNA Sv&NKA ELEKTRISKA AKTIEBOLAGET. Sivgle-pbase alter- 
pating-current motors. (Date applied for, Sept. 15, 1904, date of 
application in Sweden. )* 
10,515 Н. Grason, Jon., and W. BicKERTON. Resistances. 
10,520 B.T.-H. Co. (G.E. Co., U.S.) Alternating-current generators. 
10,321 B.T.-H. Co. (G.E. Co., U.S.) Circuit breakers. 
May 17, 1905. 
10,341 G. TRrNDER and T. D. CRAMB. An iron standard fcr fixiog guard 
boards on electric rail ways. 
10,400 J. B. BIiRR BRAUN and F. G. Bett. Application of fire alarm appa- 
ratus in connection with central battery telephone syetems, 
May 18, 1905. 
10,435 H. E. Ѕмітн. Glasgow. Electrical governors for control of gas 
engines used for the generation of electricity. 
10,446 J. S. DRousriELD and C. J. J. Номтікт. Trolley poles. 
May 19, 1905. 
10,495 G. S. ELLIS and А. M. TAYLOR. Charging and discharging accu- 
mulators by automatic control. 
10,509 J. M. TounTEL. Coin-freed electricity meters. 
10,553 W. S. WzzpoN. Arc lamps. (Date applied for, May 20, 1904, date 
of application in U.3.).* ° 
10,554 B.T.-H. Co. (G.E. Co., U.S.) Electric motor-driven pump». 
10,555 B.T.-H. Co. (G.E. Co., U.S.) Alternating-current generators. 
May 20, 1905. 
10,561 W. Јонмѕом, A. Hurton and W. J. BERRY. 
10,575 K. EpGCUMBE, Electric leakage indicators. 
10,581 V. Јоквсн, J. Petrie and R. Burra, Automatic switch for electric 


railway s.* à 
10,584 T. B. Lowrance, J. R. RYDER and W. J. Lowraxncs. Electric bells 
( Date 


10,599 W. Коз. Electromagnetic ignition device. 

10,601 L. ZEHNDER. Wireless telegraphy with earth currents. 
applied f. r, May 20, 1604, date of application in Germany.)* 

10,605 W. W. FoLLeR Fraud detector for electricity meters. (Date 
applied for, May 20, 1904, date of application in U.S.) * 

10,609 and 10,610 L. K. Јов. Electric advertising devices. 


May 22, 1905. 
2,5104 W. FAIRWEATHER (National Electri; Co., U. S.). Switches. (Date 
applied for, Feb. 6, 1905.)* 

10,629 E. DucRETET. Apparatus for automatically relesaiog telegraphs.* 

10,639 E. S. W. Moore and W. G. SrRANc. Regulating load on direct- 
current gent rators. 

10,644 M. Cummins. Improvements in cr coanected with automatic 
electromagnet/c sanding gear, for ute on electric railway and tram- 
way vehicles. 

10,607 P. A. VaILE. Telephones. 

10,653 P. H. Твомлз. Vapour electric apparatus. 
May 25, 1904, date of application in U S.)“ 

10,669 CaLLENDER'S CABLA & CossTRUcTION Co. & J. C. A. Warp. Com- 
bined switches and fuses*. 

10,694, 10,695, and 10,696 W. H. CHAPMAN. 
static electricity.* 

10,697 О. LimpgMAxN (Gebruder Korting Actiengesellachaft, Germany). 
Steam engines operating with injector condensers.* 

10,706 A. FicHgT & R. HZURrET. Gas producer with double combustion.“ 

10,707 1. K. Jon Switching devices for electríc- flash advertising. 

10,708 and 10,709 W. P Тномгзох (Ges. fur drahtloze Telegraphie m. b. H., 
Germany.) Receiver connections for wireless telegraphy.* 

10,710 W. P. Тномрѕом (Ges für drahtlose Telegraphie m.b. H., Germany). 
Transmitters for wireless t*legraphy.* 


May 23, 1905. 

10,728 A. WuxpEBLICH & G. A. Носнез (trading as the London Electric 
Firm). Suspension devices for arc lampe. | 

10,748 W. Wass & W. J. Wess. Stopping or abating the nuitance 
caused by the friction of wheels of vehicles which travel ou lines, 

10,764 Warwick MACHINERY Co. (William Le Roy Emmet, U.S.) Govern- 
ing mechanism for turbines. 

10,769 B. Е. Злсвмлх. Railway signalling systema.” 

10,777 H. LesTz. Fluid-pressure turbines.* 

10,789 E. VocE&L. Explosion motors. (Date applied for, May 2A, 1904, 
date of application ia Germany.)* 

10,793 and 10,794 L. B. WoopwoRTs. Electric sigoalling apparatus. 

10,804 T. McCarter & Т. Cooper. Fluid-preasure motors. 

May 23, 1905. | 

10,812 G. €. Margs. Improvements in steam turbioes for light motor 
engines, motor boats and the like, and & sui'able driving and 
variable speed gear. . 

10,816 Veritys Limitep & F. S. WorsLey. Cluich mechanism for 
detachably connecting an arc lamp or other apparatus to a post, 
pillar or other bigb-up support. 

10,818 W. G. Potter. Self-contained traselling crares. 

10,819 F. H. VanLEY. Apparatus for determiniog tbe presence and nature 
of currente in a circuit and for ascertaining voltage of same. 

10,828 A. C. Peake & J. R. Crostuwairs. Overhead travelling hoist or 
“Jenny” f. r electric or other power. | 

10,830 E. AnNoi D X J. L. La (Сосн. Apparatus for starting and regu- 
lating speed of coraptnsated single-phase motora. (Date applied 
for, May 24, 1904, date of application in Germany.) 


Electric signalling. 


(Date applied for, 


Apperatis for neutralising 


10,860 A. G. MELBUISH. Internal.combustion engines. 

10,864 A. Soames X W. LAwaGDoN-DaviIES. Internal-combustion engines. 

10,878 G. P. Gresnway. Steam boiler and other furnaces. 

10,884 E. Тлгвот. Pumps for supplying oil to bearings. 

10,886 K. Brunner & O. Вонано. Centrifugal oil and liquid separator.“ 

10,887 S. D. HorpzN & Е. V. HUSSELL. agneto-ingnition devices of 
internal.combustion engines. 

10,888 K. C. Wurrz & J. Cowrzy. Primary batteries. 

10,892, 10,893, 10,895 and 10,896 B T.-H. Co. (G.E. Co., U.S.) 

| of electric motor control апа аррагабив therefor. 

10,897 B.T.-H. Co. (G.E. Co., U.S.) Dynamo electric machines. 

May 265, 1905. 

10,905 E. Frrz-GRRAL. D. Rotary engines, pump’, and the like. 

10,910 W. H. IsuEgRwooD. Switches. 

10,928 CROMPTON & Co. & C. Crompron. Fan ventilators. 

10,958 A. Үкү & E. Н. Daviz&, Automatic platform trolley brake. 

10,949 M. Mgrrowsky. Insulation for commutators. 

10,951 W. Н, CLixo. Train-sperated mechanism for preventing collisions 
on railways.“ 

10,958 WesetincHouss Brake С».  Fluid.preswire brake apparatus. 
(Westinghouse Eisenbabn Bremsen Gesellschaft, (iermany.) 


Systems 


SPECIFICATIONS PUBLISHED. 


There may be obtained at the Sales Department of the Patent O ffice, 
Quality -court, Chancery-lane, London, W.C., at a uniform price of 84. 


PUBLISHED JUNE 15, 1905. 
1904 SPECIFICATIONS. 


6,9594 Levis (G.E. Co., U.S.) Carbon for filaments of incandescent lamps. 
(Da'e applied for, March 22, 1904.) 
9,125 ScuTcHERBAKOFr. Utilising both internal combustion and steam 
in prime movere. 
11,522 Моволн CRUCIBLE Co. & Sraias. Commutator brurhes. 
11,766 Secor. Internal-combustion engines. 
11,884 HavwaRD & Fox. Safety device for overhead electric conduc'ors. 
11,887 DvopiLL. Rotary switch. 
12,514 Smita. Ccoling internal-combustion engines. 
12545 AvLasMEINE ErkcrBICITATS Uns. Alternating-current electricity 
meters. (Date applied for, June 2, 1903.) | 
12,751 Sykes. Apparatus for operating railway and other signals, 


13,353 Соіллмв. Electrically-propelled railway and tramway vehicles. 
13,670 B.T.-H. Co. (G.E. Co., U.S.) Controlling switches for electric 
circuite. 


13,736 FLemixo. Apparatus for measuring wave lengths in wireless tele- 
graphy. 
14,111 GorpiNc. Self-locking contact maker for fire alarm and other 


pur poses. 
14,195 Warkins. Electric tramways on the conduit system. 

14,250 Torna. Dynamo-electric machines and the like. 

14,648 ScuwrDLER. Apparatus for applying Röntgen rays to the human 


body. 

14,717 Letcutow & HacEING. Insulatiog electric conductors, especially 
for the firing plugs of internal combustion engines. 

15,070 B.T.-H. Co. (G.E. Co, U.S ) Control of elects ic motors. 

15,505 B.T..H. Co. (G.E. Co., U.S.) Eaclosed fuses. 

15,495 LascasHtRE Drsamo & Мотов Co. & McLzop. Dynam^-electri^ 
machines for regulating the charge and discharge of storage bat- 
teries used in combination with main generators. 

15,648 VERIr TS Liurrgo & Gorr. Reeistances. 

15,879 AtLtcEMEINE ELECTRICITATS Ges. Alternating-electricity current 
meters. (Date applied for, July 17, 1903.) 

16,026 CanoLAN (G.E. Co., U.S.) Vapeur elec‘ ric apparatus. 

16,109 B.T.-H. Co. (G.E. Co, U.S.) Reverse-current switches, 

16,215 CHALLINER. Cooling the cylinders and other working part» of gas- 
driven motors. 

16,222 Евоор. Brakes and brake blocks. 

16,241 Ввгсків. Are lamps. 

16,260 B. T.-H. Co. (G. E. Co., U.S.) 

16,540 Lea. Electric couplings. 

16,590 WzsriwcHorsE Brake Co. ‘Westinghouse Air Brake Co.) Fluid- 
pressure brakes. 

16,409 B.T.-H. Co. (G. E. C», U.S) Electrie me suring instrumenta. 

16,746 Mists (A. Pocheron, F. Cellery & Co.) Eleetric automatic atop 
motion for lace machines. 

17.133 Ковквтв. Electric governor for internal-combustion engines. 

20,157 Voc. Internal-combostion engines. 

2).941 PRokov & KicHTES. Railway signalling sy.tems. 

23,142 кт Distributing the furnace gases in flues and tubes of 

p 
29,125 Јов. Switching devices for electric “ flash” advertising. 
1905 SrecinteaTions. 
592 Hurra. Controlling the lumiposity of electric lamps and their 
con«ump! in of current. 
665 Cir«as. Frames for maohole and like coser». 
1231 Lokkais (Soc. Асот. des Aliumeura-estinetv-ura Automatique». ) 
Apparatus for operating gas taps and electrically igniting the ула, 
2,421 Ховмли. Make and break devices for internal-combustion engines. 
2,632 Јовігзс & Harris. Burni-hing (ола for use in the electro 
depoeition of metals. 
2582 Hanpeces. Line eelectors for teleph ne and like systers. 
5,591 Bocrizz  Sperking plug for internal-cnaubustion engines. (Date 
applied for, Feb. 22, 1904., 
5,8356 S.HoLvIEN. Glow lamps. Date applied for, Sept. 29, 1904.) 
7,295 LAX. Alvernating-current motors. Date aplied for, May 5, 1904.) 


Electric controllers. 
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COMPANIES’ MEETINGS AND REPORTS. 


— — 


CHLORIDE ELECTRICAL STORAGE CO. (LTD.)— The directors’ report 
for the year ended June 30 states that the trading profit was £27, 298. 3s. 3d. 
After deducting interest, depreciation, and interim preference dividend, 
the available balance is £4,965. 6s. 11d., added to £7,013. 13s. 4d. from 
last year, making £11,979. Os. 3d. The directors propose (after payment 
of the balance preference dividend) a dividend of 8 per cent, on the 
ordinary shares, tax free, carrying forward £7,459. Os. 3d. 


FIFE ELECTRIC POWER CO.—At the meeting on Tuesday, Mr. R. E. 
Walker said the company's Parliamentary powers not only gave them the 
right to have generating stations scattered about Fife, but to raise capital 
to the extent of £600,000 to carry out the undertaking. Their prospects 
in connection with the coal development in the district were hopeful, and 
they believed that they might get in touch with the Admiralty authorities 
for a supply of current to the Naval Base. 


GREAT NORTHERN RAILWAY CO.— Lord Allerton at the recent meet- 
ing referred to the effect of tramway competition upon the company's 
traffic receipts. In Yorkshire, owing to further extensions of electric 
tramways, they had carried 350,000 less passengera. The electric trams 
in the London district had largely affected their short-distance traffic 
between Wood Green, Hornsey, Harringay and Finsbury Park, represent- 
ing a falling off of 150,000 passengers. There were indications, especially 
in Lancashire, of great improvement in trade. The iron and steel trade 
was showing some signs of improvement, and the Board of Trade returns 
were encouraging. 


LANARKSHIRE TRAMWAYS CO.—The report for the half-year ended 
June 30 states that the receipts were £17,537, expenses £9,714. А divi- 
dend at the rate of 5 per cent. is recommended. During the half-year a 
parcels service was organised. The working to June 30 resulted in a small 
loss. The construction of the Larkhall extension has been in progress 
during the half-year. The line was completed and opened for traffic in 
July. To meet additional traffic demands five new cars have recently been 
put in service, 


LIVERPOOL OVERHEAD RAILWAY CO.—Sir Wm. B. Forwood at the 
meeting on Tuesday said that this was the first time in the history of the 
railway that they had been unable to recommend the payment of a divi- 
dend on the ordinary shares. After recapitulating the early history of 
the line, he said that in promoting and assisting the trade and cheapen- 
ing the expenses of the port, the railway had done, and was doing, a great 
public service. It would have been of still greater service to the port if 
the Dock Board had permitted it to be constructed for goods as well as for 
passenger traffic. The early career of the railway abundantly justified 
all that the directors had anticipated. The dividends gradually increased 
until 1899, when they paid 5 per cent, The extension to the Dingle and 
the construction of tramways to Waterloo and Crosby both proved valu- 
able feeders, and there was no doubt that had it not been for the in- 
auguration of the electric tramways by the Corporation the prosperity of 
she Overhead Railway would have continued, and it would to-day have 
been one of the most flourishing concerns in the country. Could the 
directors have anticipated the introduction of the electric tramway, the 
railway would not have been built. In erecting the firat electrical rail- 
way of full gauge in this or any other country the directors were compli- 
mented upon their boldness and their enterprise. Little did they think 
that the most up-to-date method of traction would so soon have to give 
place to the electric tramway. He thought that if the electric tramways 
had been in the hands of private capitalists the competition would have 
been less keen, but they had to compete with a tramway system owned 
by a wealthy corporation, built with money borrowed at a very low rate 
of interest, and the undertaking not charged with the heavy cost of street 
widenings, necessary to accommodate the traffic. They had accepted the 
situation, and had done their utmost to remodel their methods to meet it. 
They first spent upwards of £35,000 to accelerate their service, and by 
doing that they undoubtedly prevented much traflic leaving them, and 
they reduced the fares, giving special facilities to workman traffic. During 
the past half-year they further extended their system of 1d. fares in the 
hope that it would increase their traftic and their revenue. They had 
now gone as far in the reduction of fares as was prudent, The average 
amount received from each passenger last half-year was 1:82d., against 
1:904. in the December half-year, and 1:92d. in the corresponding half of 
last year. The highest amount they ever received was 1:09d., in 1897, so 
that they had reduced their fares by 0°17d., or about 8 per cent. They 
were still carrying a heavy traffic. Last half-year they carried 4,423,286 
passengers. The largest number they ever carried in the June half-year 
was in 1900, when they had 4,656,310, so that the reduction was only 
233,000 passengers. The competition of the new electric service on the 
Lancashire & Yorkshire Railway bad been keenly felt by them. Their 
junction with the Lancashire & Yorkshire Railway at Seaforth was opened 
on July 2. So far they bad only been able t» give a provisional service of 
trains with 20 minute intervals. That was nct, of course, sufficient to 
develop the traflic. 


MATHER & PLATT (LTD.).— The net profits for the year ended Jun» 30, 
after charging depreciation and making provision for directors’ remu. 
neration and expenses, are £05,537. 10s. 4d., and with £15,701. 2s. 1d. 
from 1904, the available total is £111,238. 12s. 5d, Preference dividend 
and interim dividend on ordinury shares absorbed £22,000, leaving 
£89,238. 128. 5d. The directors now recommend payment of tlie balance 
preference dividend, a dividend of 7 per cent. on the ordinary shares for 
the year less interim), and a bonus of 3 per cent. on the ordinary shares. 
£30,000 is transferred to reserve, and £21,238. 12s. 5d. carried forward. 


MIDLAND RAILWAY CO —In the directors’ report for the half-year 
ended June it is stated that the construction of the Burton & Ashby 


Light Railways is proceeding satisfactorily, about three-fourths of the 
permanent way having been completed. The contracts for the electrical 
equipment, generating plant, cables, power-station buildings and cars are 
also well in hand. The consulting engineer for the light railways is Mr. 
C. H. Gadsby. 


NERNST ELECTRIC LIGHT (LTD.)—The meeting of shareholders held 
on Monday to confirm the resolutions passed at the recent meeting 
authorising the winding-up of the company and the transfer of its good- 
will and undertaking to the Allgemeine Electricitàts Gesellschaft, was a 
private one, but we are informed that the resolutions were all confirmed. 

NORTH-EASTERN RAILWAY CO.—At the meeting on Friday the cbair- 
man (Sir Edward Grey), speaking of the electric-train service, said that 
compared with the'last year of steam working, the passengers had gone up 
20-9 per cent. and tho receipts 17:6 per cent. That was not a net gain, 
but there had been some increase in net revenue. 

NORTH METROPOLITAN TRAMWAYS CO. (LTD.)—Mr. Geo. Richardson 
Stated at the meeting on Wednesday that for some tíme negotiations had 
been proceeding between the L.C.C. and the company for the immediate 
surrender of the lease granted to the company in October, 1897, which 
does not expire until 1910, This had culminated in an agreement. This 
agreement was subsequently approved by the shareholders. 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES. 


— — 
NEW COMPANIES. 


E. BROOK (LTD.) (85,541.)—Reg. Aug. 10, capital £5,000 in £1 shares 
(2,000 preference), to acquire business of an electrical engineer carried on 
by E. Brook, and to carry on the same and;the business of manufacturing 
electricians, mechanical engineers, &e. First directors, E. Brook, G. V. 
Laycock and E. Brierley. Reg. office, Threadneedle.street, Huddersfield. 


B. N. C. (LTD.) (85,539)—Reg. Aug. 10, capital £1,000 in £1 shares, to 
carry on the business of lamp manufacturers, glass blowers, electric light 
and power engineers, &o. First directors, E. 8. Neave, A. Crerar and 
Capt. A. W. H. Vivian. Reg. office 7, Great St. Helens, London, Е.С. 

CITY or ELY LIGHT & POWER Co. (LTD.) (85,441.) Reg. July 31, 
capital £5,000 in £1 shares, to adopt an agreement with H. Foote, L. 
Milne and E. J. Owen, providing for the trausfer to the company of the 
undertaking and powers granted to them by the Ely Electric Lighting 
Order, 1904, and the Electric Lighting Orders Confirmation (No. 4) Act. 
1904, and for the payment or part payment in shares for the erection and 
equipment of the company’s works if the contract for such works be given 
to Foote & Milne (Ltd.), and to carry on the business of suppliers of elec- 
tricity, &c. 

ILLUMINATED SIGNS (LTD.) (85,543)—Reg. Aug. 10, capital £3,000 in 
£1 shares, to carry on business indicated by the title and that of electri- 
cians, suppliers of electricity, &c. First directors, S. T. Mowbray (per- 
manent manager), C. W. Langford (chairman) and F. H. Mowbray. Rag. 
office, 214, Manor-street, London, S.W. 

MUNICIPAL FOUNDING & ENGINEERING CO. (1905), LTD. (85,530).-— 
Reg. Aug. 8, capital £5,000 in £1 shares, to carry on the business of iron 
and brass founders, engineers, metal workers, boiler makers, &c. First 
directors are H. Gourley, A. Guest and H. Ford. Reg. office, Wombwell, 
near Barnsley. 


NORTH MELBOURNE ELECTRIC TRAMWAYS & LIGHTING CO. iLTD.) 
(85,463.)—Reg. Aug. 1, capital £200,000 in £1 shares (100,000 cumulative 
preference), to acquire an Order in Council of the State of Victoria 
entitled the Town of Essendon and Borough of Flemington and Ken- 
sington Electric Lighting and Power Order No. 21, 1904, and a further 
Order in Council made May 4, 1904, relating to the construction of 
electric tramways in the town of Essendon and the borough of Fleming. 
ton and Kensington, and to carry on the business of engineers, elec. 
trieians, contractors, constructors and owners of tramways, ts. Reg. 
oflice, Worcester House, Walbrook, London, E.C. 


STATUTORY RETURNS. 

BOURNEMOUTH & POOLE ELECTRICITY SUPPLY СО. LTD.) Return to 
April 7 gives capital as £500,000 in 7,500 44 per cent. preference, 7.500 
6 per cent. second preference, 10,000 preference and 25,000 ordinary 
shares of £10 each. 7,500 44 per cent. preference, 7,500 6 per cent. 
second preference and 15,000 ordinary have been taken up. £10 per 
share has been called up on 12,000 ordinary, £4 per share on 3,000 ordi. 
nary and £10 per share on 15,000 preference, and £241,788 has been 
received, leaving £212 in arrears. A further £10 has been paid on 10 
forfeited shares. Mortgages and charges, £150,000. 

D. P. BATTERY CO. (LTD.)—In return to July 28 gives capital as £10,000 
in 4,996 ** A," 4,996 “ B” and eight other shares of £1 each, all of which 
have been taken up and paid for in full. Mortgages and charges, £16,000. 

EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD.)—Return to 
Aug. 10, capital is £600,000 in 60,000 shares of £10 each, all of which 
have been taken up and paid for in full. Mortgages and charges £500,000, 

THOMAS PARKER (LTD.) — According to return to Aug. 7 capital is 
£75,000 in 7,500 shares of £10 eacb, all of which have been taken up. 
£51.500 has been received in respect of 5,750 shares and £17,500 is con- 
sidered as paid on the remaining 1,750. Mortgages and charges, 400.000. 


MORTGAGES AND CHARGES. 
ELECTRIC LIGHT INSURANCE & MAINTENANCE CO. (1904) (LTD.)— A 
charge on 150.000 electric lamps to seoure £500 has been register ed. 
Holders, Wm. Whiteley (Lt J.). 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. — 


| 4 
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(a) These comparisons are with the corresponding period last year. 


t Minus 8 daye, 
1 Plus 2 days. “ Fortnight, Partly elestrical. | 


FERRANTI LIMITED.—<A trust deed dated July 24, to secure £100,000 
first mortgage debenture stock, has been registered. Property charged, 
certain leasehold premises at Failsworth, and the com pany’s undertaking 
and property, present and future, including uncalled capital. Trustees, 
H. R. Boyce, London, and W. Jones, Manchester. A debenture dated 
July 25, to secure £30,000, has also been registered. Property charged, 
company’s undertaking апа property, present and future, including un- 
с capital, subject to above-mentioned trust deed. Holders, Parr’s 
B 


CITY NOTES. 


— ä— 


MEMORANDA (Aug. 17).— Bank rate 24 per cent. (since March 9, 1905). 
Price of silver 273d. per oz. Consols 90: — 903 for money, a жуш 
for account; 24 per cent. annuities 801—893. Consols Pay Day, Sept. 1 
Stocks and Shares Continuation Days, Aug. 29 and Sept. 12; Ticket Days, 
Aug. 30 and Sept. 13; Pay Days, Aug. 31 and Sept. 14; Mining Share 
Carry over Day, Aug. 28. 


CHARING CROSS, WEST EN D & CITY ELECTRICITY SUPPLY CO. (LTD.) 
—The directors have declared an interim dividend on the ordinary shares 
at the rate of 5 per cent. per annum for the half-year ended June 30. 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.) —The 
share transfer register will be clos:d from 18th to 31st inst. inclusive. 
The interim dividend to June 30 upon the 7 per cent, cumulative рге- 
ference shares i8 payable 31st inst. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Aug. 23 & special settling day in 40,000 £5 (£2 paid) ordinary 
shares and 30,000 £5 (fully paid) 5 per cent. preference shares of the 
County of Durham Electrical Power Distribution Co. (Ltd.), and have 
granted quotations to the same, and to £100,000 £100 first mortgage 
sterling 5 per cent. bonds of the Cordoba Light and Power Co., $2,000,000 
$500 5 per cent. consolidated first mortgage bonds of the Shawinigan 
Water & Power Co., and a further issue of 110,500 £1 (fully paid) 
ошау shares of l'ickers, Sons € Mazim ae 


COLONIAL AND FOREIGN INVESTMENTS. - 


i A | 
| 
Ыр. | Prioe EN DIVI- | BUSINESS, 
"BK NAME. Wed. ENA | DEND | WERK TO 
m | | Aug. 16. SOM | DUE. | ATu. 16. 
— S tà * 
. 
a в. d. est. est. 
t| 50 Anglo-Argentine 3 Mares 88-83 612 4 Ар, Oct} 8j? Eyr 
t ?, Do. t7 Cum. Pref. 6 6 66 „ 0 52-Е! 4 9 8 - ti 
st. 6X Do. Permanent 6% Deb. Stoch Ml —14,4 8 8| „ n 
It. 6% Auckland Elec. Trama 5% vee 
(red.) оозофово эе „„ „ „440 eee * 104 —106 4 14 4 em (61 | e 
10 Aat Barcel na Tra Tramways Ord, ..... | 1837-14} 4 4 0| a "ep e 
it 477 Dek ееево» 60000000: ее { —10 b 0 0 a ee ae 
Bt. d | Do; X Deb. Stock (red.) .... 9/7 —102 4 8 8 EFE 
160 Do. 5 per Cent. Debs. ....... —101 | 419 0 a š us 
fl. e Electric Trams. Invest. mis 
b jer Cent. Cum. Pref. .. 4 zi 8 11 3 Em " 4 
Bt. ро, бр t Cent. Db. Prov. Cta. 95—98 412 0 - 96 А 
Bt. * | po poeple Eleo. Віту. rr | 
вооа эе ово ез» ез аз өө ов о * — = 8 ee 
it Cum. P . Pref. Stock. 102 —105 4 15 8 = xs s 
4 47 Do; per Cent. at Mort. 2. 955 0 4 7 9 in v as 
10 49% | Do. Vancouver Power ud 93 —101 | 491 š: a vs 
t é Buenos Ayres and Belgrano Ord 8—31 6 8 1 =“ 3 T 
{| 8,0 Do. 6 т Cent. s A” Cm, Pref Fre- 51 5 5 8 - Б 
t 8/0 Do. 290 *009090909?9900090909»9€0 ual 5 14 4 м 6 ee 
Bt. bX Do. i СЕ Debs 9 „ TITLE 105 —107 4 18 b em ee - 
Bt. 5 Do. 6% Lund Deb. (red.) 101 —104 4 16 2 - és e» 
St. 6% | Buenos Ayres Elec. Trams (1901) m. 
L € 0908000900090 999000090^7*G80*999-*2402€ | —98 5 2 0 
10| 517; | Buenos Ayres Grand National | | 
к 51 Pref. Deba. эзезо ее гзе ое „ t.s 100 = 103 5 6 10 ee ee 
100 € ^ Do. 6; 1st Deb. Bonds.. 101 —1066 5 14 4 Я 10. Е : 
5| bu | Calcutta Tramways (Nos. 1 to 105) 921-93 |4 2 1 = 14 Uy 
5i (;3 Do Nos. 105,001 to 187,610 . &4—83 Wa ` $s 
100 4 o ra 1st Deb. | Зоок к (red.).. 107 —1090 4 2 7 TN 10: А 
10 сарез 19-15 '418 4| .. guit a 
Bt. 5X | Co aus Lee. g. 6 lat M 
Deb. (red). . .. . . . . . ee 103 —1(5 4 15 8 = (44. . 
St. 5% | Madras Elec. Trams 5% Deb. Stk. 102 —1€4 4 16 8 Ja, J M 
100 6% | Montreal 400 By. St'g 6% Mort. 
| Debs, (1908) .................. 102 —105 416 8| a 
100! 44% | Do. Sterling ij Debs. пон). 102 —104 4 6 7 а 
Bt. 5x Ferr Trams, 1st M 
Deb. Stk. J 106 —10 41 4 | ш 
.. „ | Eso Рьшо Tramway, Light ard, 
Power Co. $100 Stock . 141 —14 1 85 78. 
o. 5, 1st Mt. 5.0% Db. .. . 93 10 E 
~ | BLEGTRIGITY SUPPLY. — | | 
E 5/0 | Caloutta Elec. Sup. Ord. (1-30.000) 9 —f} '4 4 2 | 2 | oe oy 
b. 2n Lo. (69,001-S9,0€0) ............ 81-9) 47 4. a 
(C B, City of Wellington Elec. Lt. and ; 
Power 5% Reg. 1st Db». ......| 48—5) 5 0 0! mcs 
2 .. | Elec. Ltg. & Trac. Co. cf Aust. | 
62 EU. Pret, еа: 24-3 ds £51 .. 
Bt. | 6x Do. Debs. e*0690090695vi925992925 85 — 0 | b 11 1 ] = oe ee 
16 Havane сну Co. Shares. 94—10} B = а 
106 15/6| Do. 5% Dbs. Ife. at 95, Scrip, all pd.“ 94 —96 |5 4 2 i: 
. | K orlie Elec. Power & 2-06. | 
|, во? Сою, * %%% %% % %%%. 1- i oe ез ee oe 
1 d Electric ..........-..---- 14 -18 E | = oe ks 
mt dx "Royal Ki Ten Montreal 41K ist 
MEN CINE CE 101 —104|4 6 7 Ар, Осі .. 
: dup e an P Water and Power 5% | ' 
CED cs sire RE ra aee | 98 —100 5 0 о. | O83 9t 


* In calculating the yield, allowance has been made for accrued interest but no’ 
n 
for redemption, 1 Ex Dividend. 
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NOTES. 


— — 


IN his inaugural address, on taking up the duties of Pro- 
fessor at the Utrecht University, Prof. C. H. WIND some- 
what startingly figured the coming struggle between classical 
mechanics and the electron theory. There are really two elec- 
tron theories. One of them postulates electrons and matter, 
the other, more extreme, postulates the exist ence of electrons 
only. If the latter form is accepted, “ matter is not merely 
explained, it is explained away," as Mr. BALFOUR said last 
year at Cambridge. 
tions to the electrou theory, chiefly directed against the 
hypothesis of a change of dimensions in the direction of motion, 
but, strange to say, these objections are much less dangerous 
to the extreme form of the theory than to the more 
moderate form. The menace of the electron theory is 
aimed at the first and third laws of motion. It denies 


POINCARE has raised a number of objec- 


that matter has inertia within itself, and it denies that 
action and reaction are always equal and opposite, or in the 
direction of the straight line joining the bodies. Not that the 
magnificent structure of mechanics is in danger of crumbling 
into dust on the impact of the electron; rather is it to be 
extended, its foundations amplified and made to include 
hitherto unworked territory. But it is within the bounds of 
possibility that electricity rather than matter may be more and 
more recognised as the physical basis of the universe, and that 
the mechanics of the future may be deduced from electro- 
magnetic equations as particular cases. 
— | 

Ir further proof were wanting of the superiority of elec- 
tricity to gas for street lighting, the report recently presented 
by the Croydon Lighting and Electricity Committee would 
supply it. In April last the Council considered that the 
amount expended annually on the lighting of the streets was 
a very large one, and it was resolved that the above-men- - 
tioned Committee be instructed to consider the matter and 
make such suggestions as might lead to considerable reduc- 
tions being made. The result is an admirable document, of 
which an abstract appears elsewhere in this issue of The Elec- 
trician. Both the committee and their officers, under whose 
directions the tests have been carried out, are deserving of 
hearty congratulations for their method of dealing with the 
matter. They have set an example which might well be fol- 
lowed by the Corporation of the greatest city in the world, 
who, in the year of grace, 1905, have made up their minds to 
commence experiments with gas lighting! To the electrical. 
engineer or the councillor, or even the ratepayer, Table II. 
will prove of considerable interest. It shows that the cheapest 
incandescent gas lamp costs more than four times as much, 
light for light, as a flame arc lamp. 


WE publish an abstract of a Paper on “ Electricity on Steam 
Railroads,” read by Mr. CLEMENT F. STREET before the Western 
Railway Club, because it presents a collection of comparative 
costs and other figures as between electric and steam railway 
operation which is very instructive. Allowance has to be made 
for American conditions, but as these apply to both methods of 
operation the comparison holds good. The information which 
is most valuable is that relating to the maintenance of the roll- 
ing stock and electrical equipment. Mr. STREET has evidently 
access to the accounts of a considerable number of lines which 
have been in operation long enough to ascertain maintenance 
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costs, and, as was always believed by electrical engineers, these 
compare very favourably with steam expenses. Mr. STREET'S 
figures are much more detailed than anything we have pre. 
viously seen. The total of 11:7 per cent. of operating expenses 
for maintenance of generating plant, cars, electric equipment 
of cars and shop expenses is certainly very satisfactory, com- 
paring, as it does, with 17:5 per cent. on steam lines. The 
average operating cost of 65:72 per cent. of earnings appears 
high to English ideas, but as it compares with 75:5 per cent. 
on the steam lines the result is highly favourable to electric 
operation. The whole Paper makes out a good economic case 
for changing from steam to electric driving on suburban lines. 
That railway men on both sides of the Atlantic have some 
characteristics in common seems to be shown by their absence 
from the discussion on Mr. STREET'3 Paper, although read at a 
Railway Club. Our New York contemporary, the Street Rall- 
way Journal, augurs from this reticence that the electrification 
of railways will be brought about by tramway men, the steam 
railway men having given the matter little thought. On this 
Bide there are several instances of outside electrical engineers, 
more or less tramway men, acting for railway companies, but 
we believe that many railway engineers and managers, although 
they say little about it, are thinking hard about electrification, 
and not altogether willingly. 


THE Report on the New York Telephone system, which is 
summarised in another column of this issue, constitutes almost 
a categorical answer to the letter from Mr. А. К. BENNETT 
published last week. It will be seen that an influential 
association of New York telephone users has made a thorough 
investigation into the New York telephone service, and that as 
a result it speaks highly of the efficiency of the system adopted 
by the New York Telephone Co. The system is practically 
identical with that employed by the Post Office and the 
National Telephone Co. in London, which Mr. BENNETT 
characterises as inefficient. Moreover, Mr. BENNETT is alone 
in his condemnation of the modern central-battery system 
with automatic calling and clearing, and in view of his prefer- 
ence for the earlier forms of exchange switchboard his expres- 
sions of opinion will not carry much weight. 


i — 


ON another technical point Mr. BENNETT is in error, and 
we are surprised that he should persist in his error in spite 
of the corrections and explanations that were given him 
during the proceedings before the Select Committee. The 
specification attached to the Agreement between the Post- 
master-General and the National Telephone Co. defines the 
engineering points essential to good telephonic practice, 
and had been carefully prepared with that object by Mr. 
GaAvEY and the engineering staff of the Post Office. From 
Mr. BENNETT'S evidence before the Committee it was evident 
that he had misread the specification, and his mistake was 
clearly explained by Mr. GavEYv, who was recalled by the 
Committee for that purpose. Yet Mr. BENNETT still insists 
that the specification is one “permitting of cheap and nasty 
work," whereas the specification is acknowledged by all other 
telephone experta to be an advance on the one attached by the 
Postmaster-General to the licences under which the municipal 


telephone exchanges were constructed a few years ago. With- 
out the energy and persistence of Mr. BENNETT, municipal 
telephony would never have been attempted in this country. 
But, in spite of his calling to his assistance all the experience 
he had gained during his 12 years' association (from 1883 to 
1895) with the National, Mutual, and New Telephone Companies, 
he was unable to make it successful; competitive telephony 
in general, and municipal competitive telephony in particular, 
have failed. | 
— 

TRE unification of the dimensional formulæ for electrostatic 
and electromagnetic quantities is a matter which, however 
desirable, has hitherto been postponed owing to the vagueness 
of our insight into the nature of electricity. Now that we no 
longer dwell upon the parallelism between electric and mag- 
netic quantities, but strongly incline to regard electricity as 
the foundation and magnetism as the superstructure, a renewed 
attempt may be made to get rid of fractional exponents and 
reduce the various formule to rationality. In this respect Dr. 
PAOLO Rossi’s Paper (briefly abstracted in Mr. FOURNIER 
D'ALBE'S notes this week) comes at an opportune moment. He 
assumes quantity of electricity to be a fundamental quantity of 
the same rank as length, time and mass, and possibly more 
fundamental than mass. Electricity thus becomes a quantity 
measured by its own independent unit, which would naturally 
be the electron itself, or perhaps a large number, say a trillion, 
of electrous. On this assumption many of the quantities be- 
come immediately capable of interpretation, and all fractional 
coefficients vanish, 


pec 

ON the new system, electric current becomes ETI, differ- 
ence of potential ML?T-? x E-!, and resistivity MLT-IE-2. 
This last quantity may be analysed as follows : On reversal it 
becomes conductivity M^IL^TE* This may be written 
(EM-!) (EL-5) (T). The first of these quantities is the familiar 
ratio e/m, or the ratio of the charge of the electric carrier to 
its mass. This is also the acceleration in unit field. The 
second quantity is the density of electricity in the material, 
and the third quantity T may be regarded as the time during 
which the electron is, on the average, free to follow the im- 
pulse of the field, in other words, the time of traversing ite 
mean free path. It is obvious that the product of these three 
quantities gives the rate at which electricity is conveyed under 
the impressed E.M.F. This is simply another way of stating 
that the conductivity is measured by the current traversing a 
conductor of unit cubical dimensions when subjected to unit 
E. M. F., and Onw'5 law follows asa consequence of the viscous 
resistanceencountered by the electronsin moving through metals. 

Mn. T. P. E. Burr S adaptation of a 300-H.P. induction motor 
as & synchronous generator is well worth the notice of those 
who may be forced by circumstances to undertake something 
of the kind themselves. Mr. BUTT first used the motor as an 
asynchronous generator, and obtained satisfactory resulta. 
Next, the motor was converted to a synchronous generator by 
connecting two branches of the rotor winding in parallel and 
putting the combination in series with the third, continuous 
current being fed to the rotor by the ordinary slip rings. 
The dynamo appears to have worked very well in this capacity 


THE ELECTRICIAN, AUGUST 25, 1905. 


788 


also. On open-circuit and on non-inductive loads, the converted 
motor required less energy for the excitation than did the 
regular 250-kw. generators; as the power-fictor of the system 
fell, however, a reversal of conditions took place, and it 
required more. This must be put down to the difference in 
air-gap length, which was greater in the case of the regular 
generators than in the case of the converted motor. 

— . ——————————— 


The Late Mr. W. E. Langdon.—At the funeral of Mr. W. E. 
Langdon last Thursday the Council of the Institution of Elec- 
trical Engineers was represented by Mr. W. M. Mordey (vice- 
1 ет. Mr. W. H Patchell (vice-president) and Mr. G. C. 
Lloyd (secretary). Sir William Preece, who is absent in South 
Africa, was represented by his son, Mr. A. H. Preece. An 
obituary notice of Mr. Langdon appeared in our last issue. 


Cable Interruptions and Repairs. 


Date of interruption. Date of Repair. 
Tarifa—Tangier ............ Jan, 18, 1904 .. — 
Jamaica— Colon .......... . Jan. 10, 1905 .. — 
Paramaribo—Cayenne ...... May 25, 1905 Aug. 19, 1905 
Bolama—Bissao ............ June 21,1905 .. — 
Cadiz—Teneriffe............ July 20,1905 .. — 
Iquique— Antofagasta July 21,1905 .. — 
Lagos—Kotonou............ July 29, 1905 Aug. 19, 1905 
Trinidad—Demerara ........ July 29, 1905 Aug. 21, 1905 


The London Electric Power Bills.— With reference to the 
map which appeared on p. 717 of our last issue, we omitted to 
state that the districts now served under provisional orders by 
the St. James's & Pall Mall, the; Westminster, and the Chelsea 
Supply Companies, were excluded from the operation of the 
Metropolitan Electric Supply Co.’s Act by agreement between 
the parties. This fact was clearly stated, however, in our 
report of the proceedings, when the Metropolitan Co.'s bill was 
before Mr. Russell Rea's Committee of the House of Commons. 

The British Association Meeting in South Africa.—On 
Thursday last week, the honorary degree of Doctor of Science 
in the Cape Town University was conferred upon Prof. Darwin, 
F.R.S. (President of the British Association), and Sir William 
Crookes, F.R.S., among othera After the meeting at Cape 
Town the members travelled to Durban, which they reached on 
Tuesday. The Mayor of Durban, Mr. Henwood, received the 
Association in the City Hall, and offered a most hearty wel- 
come. Prof. Darwin, president, returned the thanks of the 
Association. The visitors were then conveyed by electric cars 
to Caister House, the residence of Sir Benjamin Greenacre, 
ex-Mayor of Durban, where they were entertained at a garden 
party. 

A New Meter.—An American patent issued on August lst 
to Mr. C. P. Steinmetz relates to the application of the retard- 
ing-coil principle in the construction of a motor meter. The 
primary member of the motor is wound with two sets of coils, 
in one of which the current is proportional to the E.M.F. of 
the supply mains, and the other of which is connected in series 
with the load circuit and carries the load current. The fluxes 
due to these two currents are displaced in phase on account of 
the difference in the time constants of the two circuits. A 
third flux, displaced in phase from each of the others, is ob- 
tained by the use of a retarding coil on a portion of the core 
material, which is subjected to the M. M. F. of the shunt cur- 
rent. This third flux lends a starting torque sufficient to 
valance friction at no-load, thereby doing the work of a special 
starting coil, and it also 3erves to slow down the meter when 
the lag increases in the circuit, so as to maintain the registration 
proportional to the true energy consumed in the circuit. 


Metropolitan District Railway.— Further progress has been 
made in the substitution of electric for steam-driven trains on 
the Inner Circle and the lines of the Metropolitan District 
Railway Co. generally. On Sunday steam trains were with- 
drawn between East Ham and Whitechapel. From White- 
chapel, which is the termination of the District Company's 
system, the trains run over the lines of the Whitechapel & Bow 

о. (jointly owned by the District Company and the London, 
Tilbury & Southend Co.), and thence over the Tilbury Com- 
pany’s line to Fast Ham. Electric trains already run on the 
Whitechapel-Ealing line, so that a through journey from 


Ealing and Richmond to East Ham is now possible. It is. 
stated by the District Company that the entire electric service 
on the Inner Circle will be put into operation on September 16th. 
The Metropolitan Company is now running some electric trains. 
on its portion of the Inner Circle, and is ready to give the 
full service as soon as the necessary arrangements with the 
District Company are completed. | 

The Cable Steamer Oolonia.”—According to advices from 
Halifax, Nova Scotia, on Friday last the c.s. steamer “ Colonia 
struck on a rock off Fox Island, Canso, and a hole was made in 
the ballast tank. Particulars of the conditions under which the 
accident occurred have not yet been received. The vessel had on 
board cable to the value of about £360,000 and she herself is 
valued at £150,000. Both risks are insured with Lloyd’s and the 
Marine Companies. The portion of the cable—about 200 miles 
—intended to connect Nova Scotia with Newfoundland was at 
once transferred to the c.s. * Mackay Bennett,” which will now 
lay this section instead of the Colonia.“ The weather for- 
tunately remained good, and after temporary repairs to the 
damaged vessel had been effected by divers, she was got off 
with the assistance of tugs and proceeded to Halifax, where 
she will be docked. It is hoped that the injuries can be re- 
paired without much loss of time во as to enable the “ Colonia ” 
to 5 with the submerging of the main portion of a new 
Atlantic cable which she carries for the Commercial Cable Co. 
The “ Colonia ” is a steel twin- screw steamer of about 8,000 tons, 
built on the Tyne some three years ago and belongs to the Tele- 
graph Construction & Maintenance Co. The Colonia 
arrived at Halifax at 3 p.m. yesterday (Thursday). 


Fire at the Frinton-on-Sea Electricity Works.—Early on 
Saturday morning an unfortunate fire occurred at the gene- 
rating station of the Frinton-on-Sea Electric Light & Power 
Co. which had the effect of completely shutting down the 
works. The station consisted of two 40-H.P. gas engines 
working wi:h suction producer gas, each engine driving 
a pair of dynamos, and a 250-cell accumulator of 240 ampere- 
hours capacity, the supply being on the three-wire system at 
a pressure of 460 volts between the outers. The switchboard 
consisted of seven marble panels carried by steel framing. The 
whole of the electrical apparatus was completely destroyed, 
but it is hoped that the main parts of the engines have not 
been seriously damaged, so that they can be repaired and got 
running again within a few days under temporary shelter. 
The reconstruction is well in hand, and it is expected that the 
supply will be restarted in about a week. The plant was 
running until 11:30 on Friday evening, and the building was 
found to be alight shortly before four in the morning. There 
is reason to believe that two tramps sleeping under the shelter 
of the gas producer were the cause of the fire. There was a 
strong breeze on Friday night, so that once started the fire very 
quickly gained a strong hold of the building, which was some- 
what of a temporary structure pending extensions. 


Standards for Telegraph Material and Trolley Groove and 
Wire.—Two interim reports have been issued by the Engi- 
neering Standards Committee, one relating to standard tele- 
graph material and the other to a standard trolley groove and 
wire. The first report contains the physical definitions of 
copper to be adopted in telegraph material, the standard sizes 
of different kinds of copper and iron wire and standard speci- 
fications for various telegraph materials, such as line wire, 
binding wire, stay swivels, rods and tighteners, insulator 
epindles, cup-holders and so on. Standard test pieces are 
also defined, and two tables containing weights and resis- 
tances of annealed copper wire per mile and per 1,000 yds. 
respectively, are included. No specification has been issued 
for copper wire as the committee thought this not desirable 
owing to the costliness of copper on the one hand, and to the 
variation in the requirements of users on theother hand. The 
telegraph materials dealt with do not include insulators. The 
other report recommends a trolley groove of a certain section, | 
but it was not deemed advisable to standardise any particular 
design or shape of trolley wheel. With regard to trolley wire, 
certain figures for the minimum tensile breaking strength for 
the gauges of wire in general use are recommended, but it was 
not thought advisable to go any further in the direction of 
standardisation. 
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MEASUREMENT OF THE SLIP OF INDUCTION 
MOTORS. 


BY C. V. DRYSDALE, D.Sc. 


In the testing of induction motors the slip is a quantity of 
considerable importance which it is somewhat difficult to deter- 
mine with accuracy. Several methods have been devised for 
its measurement, and it is proposed to enumerate them briefly 
here and to point out their advantages and disadvantages. At 
the same time one or two new devices will be described. 
The methods proposed may be enumerated under four heads : 
(a) Speed measurement ; (b) contact methods ; (c) measurement 
of frequency of rotor currents ; (d) stroboscopic methods. 


(a) Speed Measurement.—In this case the slip is obtained by 
deducting the measured speed of rotation from the synchronous 
speed corresponding to the frequency. Unless extraordinary 
precautions are taken, however, such as the measurement of 
both asynchronous and synchronous speeds simultaneously on 
a chronograph, this method cannot be expected to give good 
results, especially for large well-designed machines where the 
slip is small. A fairly accurate and convenient method is that 
advocated by Messrs. Hartmann & Braun with their frequency 
meters, in which case two circuits are provided, one of which 
is connected to the alternating-current mains, the other in series 
with a direct-current supply to a rotating contact on the shaft of 
the motor tested. "Two reeds will then be set in vibration, the 
higher giving the frequency, the lower the speed, and the in- 
terval the slip, which may be estimated in this manner to 
probably about pth of 1 per cent. of the synchronous speed 
if both frequency and speed are steady. 


(b) Contact Methods. — These are of two kinds: In the first, two 
revolving contacts are connected in series with each other and 
with a battery and telephone, bell, or detector." One of these 
contacts is on the generator and the other on the motor shaft, 
The number of contacts or breaks per minute gives the number 
of lost revolutions directly. Where the generator is inacces- 
sible a synchronous motor could be employed in its stead. In 
the second method a single rotating contact only is used on the 
motor shaft, and this is connected in series with a lamp or volt- 
meter across the supply terminals.t The same method has 
just been re-invented in America, t and Mr. Clinton has called 
attention to its use with a chrorographs A still more con- 
venient device would be to use a counter actuated by an elec- 
tromagnet. 

The Westinghouse Company employ a modification of this 
method.| A small reversing commutator is fitted in a handle 
with a rubber point on its shaft so that it may be inserted in 
the end of the motor shaft like an ordinary speed indicator. 
The number of segments in the commutator must be equal to 
the number of poles of the motor. Four brushes press on this 
commutator, two of which are connected to the supply terminals 
through a resistance, while the second pair are joined to a low- 
reading polarised ammeter, the oscillations of which are counted. 
This device is very convenient, but, of course, needs different 
commutators for motors of different numbers of poles. 


(c) Frequency of Rotor Currents.— With rotors provided with 
slip rings the interposition of a polarised ammeter in one of the 
circuit enables the frequency of the rotor currents, which is 
the tame as the slip, to be obtained by counting the oscillations 
of the ammeter. This was done by Dr. M. von Hoor in 1899, 
and independently about the same time by the writer. It has 
the advantage of giving at the same time the amplitude of the 
rotor current, It must not be forgotten, however, that this 
ammeter, unless of very low resistance and inductance, may 
affect both the slip and current, as the resistance of the rotor is 
generally very low. A telephone in the rotor circuit or con- 
nected to a search coil has been used by Dr. von Hoor and by 
* W. H. Browne, jun., Electrical World and Engineer, p. 574, October 13, 
1900. Science Abstracts, No. 255, 1901. 

+ G. Seibt, Flectrotechnische Zeitschrift, p. 194, February 28, 1901. 
^clence Abstracts, No. 1.194. 1901. 

+ B. F. Bailey, The Electrician, p. 340, June 16, 1905. 

$ W. C. Clinton, The Electrician, p. 388, June 23, 1905. 

4 C. R. Dooley, Electric Club Journal, Vol. I., p. 591. 1904. 

% M. von Hoor, Zeitschrift Elektrotechnische Wien, p. 211, 1899, Science 
Abstracts, No. 1,579, 1809. 


Rosenberg.* To avoid the counting of rapid oscillations the 
writer has used an arrangement of three coils at 120 deg., with 
a compass needle in the centre, the coils being connected in 
series with the starting resistance leads to the р rings. The 
needle then rotates with a speed equal to the frequency of the 
rotor currents. 

All rotor-current methods have the disadvantages of being 
only applicable to machines with wound rotors, and of inter- 
fering with normal connections. 


(d) Stroboscopic Methods.—These are the most simple and 
easily applicable. The most convenient device is to simply 
mount on the rotor shaft a disc with alternate black and white 
sectors, the number of each being equal to the number of poles 
of the motor. If this is illuminated by an arc lamp or a thin 
filament glow lamp run from the supply the disc will be seen 
as if slowly rotating, and the slip is immediately given by the 
apparent rate of revolution of the disc. This device, attributed 
to Benischket and to Samojloff, has been used by Dr. von 
Ноог+ and by Schweitzers; the latter also uses a Braun tube 
as illuminant excited by an induction coil with interrupter 
driven by rotor shaft. Meynier' uses a half-blackened disc on 
the motor shaft, and mounts a black semi-circle in front of it 
on the shaft of a synchronous motor. The disc changes from 
black to white in each lost revolution. Of course, the syn- 
chronous motor must have the same number of poles as the 
motor under test. Bellinifi joins a glow lamp to the supply 
and a permanent magnet near it. . The filament then vibrates 
in synchronism with the current and is viewed by a disc with 
racial slits in it mounted on the rotor shaft. 

As far as accuracy is concerned, the stroboscopic method is 
as satisfactory as any of the contact methods before men- 
tioned and is far more easily used. Two difficulties are, how- 
ever, present with all counting methods ; first, that with small 
motors, where the slip is comparatively large, it becomes diffi- 
cult to follow the oscillations or rotations ; secondly, that since 
the counting has to be done over a definite time, the brake or 
load has to be kept perfectly steady during that time, which is 
inconvenient. For slips up to 3 or 4 per cent. nothing is better 
than the simple disc illuminated by the arc, and, if the rota- 
tions аге noted for a time = 1, 000% w seconds, where р is the 
number of pairs of poles in the motor and л the frequency, 
this gives 10 times the slip percent. For a four-pole 50 ~ motor 
the percentage slip is given by one-tenth of the number of 
revolutions of the figure in 40 seconds. 

By employing the device of Meynier with the synchronous 
motor, the reading of greater amounts of slip becomes easier, 
but such a motor is not generally available, and it must have 
the same number of poles as the machine under test. | 

On account of the yreat convenience of the stroboscopic 
method, the writer has been led to devise one or two modifica- 
tions of it to extend its range. Two simple ones may first be 
mentioned. In the first of these a pinion gears into a wheel 
having five times the number of teeth. The shaft of the pinion 
carries the usual disc with black arms equal in number to the 
number of poles of the motor under test, while the wheel shaft 
carries a second disc with five times the number of radial arms. 
The whole arrangement may be very small, and when the 
pinion is run from the motor shaft the slip is counted on the 
first disc in the ordinary manner. When the slip is too great 
to be conveniently followed on the first disc, the number of 
revolutions of the second figure are counted, and this multi- 
plied by 5 gives the slip. It is, however, somewhat fatiguing 
to follow the second figure on account of the large number of 
sectors. 

Another device consists of two wheels neve numbers of 
teeth in the ratio of 9 to 10, each bearing a disc with the 
same figure. With no slip the figure on the first disc would 


* E. Rosenberg, Zeitschrift Elektrotechnische Wien, p. 327, June 14. 
1899. Science Abstracts, No. 1,780, 1599. 

t The Electrician, March 10, 1899, Vol. XLII., p. 676. 

t M. v. Hoor, Zeitschrift Flektrotechnische Wien, 17, p. 211, 1899. 
Science Abstracts, No. 1,579, 1899. | 

$ A. Schweitzer, Elektrotechnische Zeitschrift, p. 947, November 14, 
1901. Science .{bstracts, No. 403, 1902. 

A. Meynier, I. Industrie Electrique, p. 560, December 25, 1902. 
Science Abstracts, No. 549, 1903. 

€ E. Bellini, Elettricista Rome, р. 165, June 1, 1904. Science Abstracts, 
No. 1,978, 1904. The Electrician, July 28, 581. 
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appear stationary, while with 10 per cent. slip the second would 
appear fixed. As the slip gets greater the revolution of one 
figure gets greater and of the other less, and one of them can 
be easily followed. | 

Direct-reading Slip Indicator.—Although either of the above 
devices enables the slip to be observed over a long range, they 
are yet troublesome, in that the number of revolutions have to 
be counted. This may more than double the time required to 
make a brake test of a motor, and the writer was, therefore, 
led to devise a simple arrangement by which the slip at any 
instant could be directly read. As shown in Fig. 1 it consists 
simply of a conical roller of boxwood which rotates with the 
motor, and upon which rests a pivoted dise which rolls upon 
the surface of the roller. The disc can be traversed along the 
whole length of the roller by a screw and guide, while its posi- 
tion is given by a scale. In order to arrange for both positive 
and negative slips to be read, the diameter of the disc is made 
intermediate between the diameters of the two ends of the 
roller. By attaching a disc of paper with black and white 


sectors of numbers equal to the polarity of the motor to be 


tested to the pivoted disc, and illuminating it with arc or glow 
lamp from the source of supply, the disc сап be traversod 
along the roller until the figure appears stationary. To enable 
the readings to be taken with the greatest possible convenience 
the scale may be made direct reading. If b 
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Ес. 1.—DIRECT-READING SLIP 
INDICATOR. 
Scale: 4 Full Size. 
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the disc, d,, and d, the diameters of the small and large ends of 
the roller respectively, Z the length of the roller, N and n the 
synchronous and motor speeds respectively and » the distance 
of the disc from the position corresponding to no slip, we have 
slip per cent. s = 100 (N-) / N, 
DI 

dz - d, 100—5 

from which 2 can be calculated for various positive and nega- 
tive values of the slip and the scale divided off. 

In order to set the zero of the scale accurately and check 
the calibration if desired, the simplest pian is to attach a 
second disc to the end of the roller shaft with radial slits in it. 
If the roller is then run by a motor at any speed, and the roll- 
ing disc is observed through the slits, or by means of a lamp 
behind the slotted disc, the figure on the rolling disc is seen 
and the zero of the scale is set to the position where the figure 
remains stationary. If then a counter is attached to the roller 
shaft and the disc traversed to any reading of the scale, we have 
only to count the number of revolutions of the figure while the 
roller makes, say, 1,000 revolutions to get the actual slip, 

which may be compared with the scale reading. 


SN 
and d 


is the diameter of , 


The only precautions necessary in the construction of this 
device are to see that the roller is turned truly conical, that it 
has no end shake in its bearings, and that the disc rolls freely 
on the roller without shake or slipping. To check the latter 

oint the figure may be made to appear stationary, and the 
ever supporting the disc lightly pressed on with the finger. 
If this makes no difference to the reading, the disc is running 
without slip. The writer has never detected the slightest error 
from this cause. 

In the apparatus as made the disc has a diameter of 5 em. 
and the roller is 15:5 сш. long with diameters of 3:8 cm. and 
6:8 cm. at the ends. This enables slips of from 20 to + 20 per 
cent. to be read conveniently to -th per cent. 

The principal advantages of the device are that it is ap- 
plicable to all motors by simply changing the figure on the 
disc, that no time is lost in counting, that no calculation or 
knowledge of the synchronous speed is necessary, and that on 
an unsteady brake the observer can watch the fluctuations and 
observe the slip at the moment the balance is correct. 

The writer has found it so sensitive as to show quite minute 
fluctuations in the balance which could not be detected in any 
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Fic. 2.—SLIP-TORQUE CURVES FOR 3 B. H. P. THRRE.PHASE MOTOR, 


counting device, and he considers it most accurate to obtain 
the speed of the motor not by a speed indicator but by deduct- 
ing the slip so measured from the synchronous speed as given 
by a Hartmann & Braun frequency meter. 

The arrangement is also of use in connection with a tuning 
fork or other stroboscopic device for finding the variations of 
speed of any machine, such as a direct-current motor, or of 
making acceleration tests or calibrating speed indicators. 

The annexed curve (Fig. 2) shows a slip torque curve for a 
three-phase 3 B.H.P. motor at 1,500 revs. per min. The 
readings were taken in less than an hour and have been 
plotted straight down without any repetitions or omissions of 
any readings. 

The writer wishes to express his indebtedness to Mr. A. C. 
Jollev for assistance in the construction and tests of these devices. 


Electrical Engineers Volunteers.—The announcement of the 
promotion to a majority of Capt. (Hon. Captain in the Army) 
H. M. Leaf, which appeared in the London Gazette of Nov. 4th last, 
is cancelled. 
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GERMAN REPORT ON THE ELECTROLYSIS OF 
UNDERGROUND PIPES. 


Some years ago, the German Society of Gas and Water 
Engineers (Deutscher Verein von Gas and Wasserfachmannern) 


nominated an “electrolysis commission " to investigate the 
question of electrolysis of underground pipes. 


submitted a report which included the results of some experi- 
ments carried out at Elberfeld, a reprint of replies to 130 
inquiry-forms (from 113 towns), and, finally, a set of pre- 
liminary recommendations for reducing electrolysis. Of the 
113 towns from which the inquiry forms were returned, 109 
possessed an electric-traction system. Out of these 61 had no 
return-feeders, 41 used insulated return-feeders, while in 7 of 
the cases bare return-feeders were employed. Troubles due 
to electrolysis were only reported from 14 towns. The main 
points of the recommendations are the following :— 

(1) Insulated feeders to be used for connecting both the positive pole of 
the dynamo with the trolley wire and the negative pole of the dynamo 
with the track. (2) The resistance of the track to be reduced as much as 
possible by suitable copper bonds of at least 8 mm. (0:315 in.) diameter, 
by providing cross bonds of the same section at distances not more than 
50 m. (55 yds.), by connecting parallel tracks at least every 100 m. 
(110 yds.) by bonds of at least double the cross-section of the ordinary 
bonds and by providing bonds liberally at crossings, points, tc. (3) The 
P.D. between any two points of the track not to exceed a certain 
value, this value to depend on the conditions of the particular case. One 
volt is suggested as the maximum P.D. permissible, this maximum 
being taken as the average voltage during 10 minutes at full service. 
This figure is, so far, only provisional. :4) Return-feeders to be in- 
sulated and connected to the rails at points which are as distant as 
possible from pipes. Their cross-sections must at least equal those of 
the corresponding positive feeders and the drop of voltage in them must 
be small. (5) Resistances, which may be regulated, are to be inserted in 
the return-feeders, permitting the potentials at the track ends of all the 
return-feeders to be adjusted, at least approximately, to the same value. 
(6) Boosters to be employed in connection with return-feeders where 
necessary. (7) Pilot wires to be provided from all points of maximum 
and minimum potential. (8) The track to be insulated from the earth 
as far as possible. To this end the rails ought to be laid on a well- 
drained bed of highly-insulating material. Metallic connections between 
the track and earth by means of earth-plates, pipes and other metal 
structures are to beavoided. Similarly, neither the return-feeders nor the 
negative pole of the dynamo are to be in metallic connection with pipes. 
(9) A distance of at least 1m. (3 ft. 34 in.) should be allowed between the 
rails and those parts of the pipe system which are on a level with the 
ground or not much below the surface. Where this distance cannot be 
maintained, the parts alluded to are to be insulated from the pipes by 
suitable non-insulating pieces or structures. (10) Pipes which cross a 
track are to be insulated between points at least 1m. (3 ft. 33 in.) on 
either side of the track, or are to be provided with a metallic protecting 
covering in good electrical connection with the pipe. 


At this year’s annual meeting of the Society at Coblenz, the 
Commission made a further report, which contains the results 
of experiments carried out at Strassburg and Dresden. The 
experiments were commenced in Strassburg at the beginning 
of December, 1904, and lasted about eight weeks; a similar 


period was then spent on tests at Dresden. The following is a 
summary of the results obtained :— 


Strassburg.—A pipe, quite near to the electricity works, was found to 
be positive, the difference in voltage between it and the nearest tramway 
rail being an average of 2:2 volts and a maximum of 2:8. Far away from 
the electricity station a pipe was found to be negative, the P.D. between 
it and the rail being 4 volts (average) and 11:5 volts (maximum). Accord- 
ing to the recommendations, the points at which the return-feeders are 
connected to the system ought ail to be at the same potential, or very 
nearly so; it was found at Strassburg, however, that the diiferenoes 
reached а maximum of 6:5 volts. Currents up to 1 ampere were measured 
in the pipes at various places, and are attributed to the tramway system, 
since they ceased to flow when the tramway service was suspen led. 
The feeders and return-feeders are in pairs; the wires of each pair are of 
the same cross-section and are connected to the system at the same places, 
the return-feeder to the rail and the feeder to the overhead wire. 
All the return-feeders are insulated. In the longest return-feeder the 


current was less than one-third of the current in the corresponding | 


feeder from the station to the overhead wire ; on the other hand, the cur- 
rent in the shortest return.feeder was more than four times that in the 
corresponding feeder to the trolley wire. Many of the rail bonds were un- 
satisfactory from an electrical point of view, and presented considerable 
resistance (compared with the resistance of the rails) to the passage of the 
return current, an exception being the welded joiuts. By inserting a small 
resistance in the shortest return-feeder, matters were greatly improved, 
the maximum differences of potential at the junction points of the return- 
feeders to the rails dropping from 6:5 to 2:8 volts. At the same time, the 
differences in voltage between pipes and rails at all points of the system 
were reduced to about half the former values. 
Dresden.—The tramway system of Dresden is fed from two electric 
stations, and the return.feeders are laid bare in brick ducts, which are 
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meeting of the Society at Hanover, last year, the commission 
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filled with earth. As a rule, the return-feeders lie parallel to the track 
and are connected to it about every 110 yards. It was observed that the 
voltage drop in the rails averaged about 8 volts per mile of track, and, in 
consequence, some pipes carried heavy currents. One main gaspipe, for 
instance, carried no less than 4 amperes. The greatest differences in 
potential between pipes and rails occurred near to the shortest return- 
feeders, the maximum P.D. observed amounting to 3 volts. Lead pipes 
were found to have suffered mostly from electrolysis (especially at places 
where they crossed the track), and they formed more or less of a pro- 
tection for the iron pipes. Corroded lead pipes were discovered near the 
older power station, which was opened in 1893, but none, so far, near the 
other power station, which was inaugurated in 1900. At night, when 
the trains were not running, the P.D.s and currents were insignificant. 
Resistances in the return feeders are of little use in Dresden, because of 
the bare return-feeders. Only insulated return-feeders can mitigate 
matters, and such insulated return-feeders are now being employed. 
Tests have also been (and are still being) carried out at Leipzig, Ham- 

burg, Erfurt and Freiburg i. B., but the results of these are not embodied. 
in the present report. | 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 665.) 


DOUBLE TARIFF METERS. 


The Aron Two-rate Meter.—This instrument consists of an 
ordinary meter of this make coupled with a clock having slight 
additional mechaniso, the whole being contained in one case. 
The meter portion of the combination is provided with two 
distinct sets of dials, one for indicating the number of units 
consumed at one rate of charge and the other for indicating 
those consumed at the second rate. Each set of dials is thrown 
into, and out of, gear with the meter, by means of a simple 
change-over mechanism, to which is attached a pointer, which 
indicates at any time the set of dials on which the consumption 
is being recorded. Fig. 106 illustrates a meter of this make 
with the three doors open. The clock is seen in the right-hand 
compartment of the case and the meter in the left-hand one. 
The meter illustrated is fitted with the springing figure dials, 
but the instrument is also made with pointer tias. The clock 
face, as will be seen from Fig. 107, contains, in addition to the 
ordinary time dial, four others. - The upper one on the right 
is simply a seconds dial and is used in regulating the clock, it 
being very essential that the clock keeps time accurately. 
The upper left-hand dial is divided into 12 spaces, each repre- 
senting two hours. The lower half of this dial is blackened 
and represents night, the upper half representing day. In 
setting the clock hands to the correct time this dial has to be 
consulted in order to asertain that the clock is set correctly 
to time, having regard to day or night. For instance, in 
Fig. 107 the clock is indicating 11:23 a.m., the a.m. being 
ascertained by inspection of the upper lefthand pointer. 
Should the clock be set 12 hours late, the evening-rate dials 
would record the day-rate units. 

The periods of the 24 hours during which the high and low 
rates are in operation is easily altered to suit varying require- 
ments by means of the hands on the two lower dials. These 
hands are turned in a counter-clockwise direction, as shown 
by the arrows, until they point to the beginning and end of 
the evening rate These two dials are also divided into the 
24 hours, and those parts of each between 6 p.m. and 6 a.m. 
are blackened so as to represent night. In the dial illustrated 
the meter is set so that the evening rate commences at 7 p.m. 
and ends at 1] p.m. 

Very often the period during which the high rate is charged 
is altered for diflerent periods of the year, depending on the 
time at which the station-load curve peak takes place. The 
alteration in this meter is extremely simple, all that is required 
| being the resetting of the pointers on these lower dials to the 
altered times. | 

A separate electric winding gear is provided for the ordinary 
clock. The meter pendulums are self-starting when the shunt- 
circuit is made, but the clock pendulum requires to be started 
by hand. The clock is provided with an auxiliary spring, 
wound by the same winding gear, which keeps the clock work- 
ing 40 hours after the stoppage of the supply, or other cause 
preventing the excitation of the shunt-cirentr, It is, therefore. 
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essential either to connect the meter on the station side of any | diagrammatically in Fig. 109. It consists of a pendulum 


main switch liable to be broken or to run a pair of shunt 
leads from the meter to that side of the switch should the 
meter be connected on the house side of it. 

Should the current be off for a longer period than that 
stated above, it becomes necessary to reset the clock to the 
correct time and restart the clock pendulum of every meter 
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Fic. 106.—AnoN DobBkLE-TA MTT METER OPEN. 


on the particular circuit. These meters require to be fixed 
absolutely plumb, as indicated by the point of the clock 
pendulum being exactly over the fixed point just below it. 

To regulate the clock it is necessary to turn a nut below the 
pendulum bob up or down the screw according as to whether 
the clock is required to go faster or slower. About quarter of 
a turn of this nut will make a difference of one minute per 


BEGINNING ,, 


EVENING RATE 


Fic. 107.—CLock Face or Aron DovBLE-TARIFF METER. 


week or 13 minutes per quarter. The nut being purposely 
made to fit tightly on the screw, the pendulum should be held 
firmly with one hand before attempting to turn the nut with 
the other. 

The Electrical Co.'s Double-tarif] Apparatus. — The Electrical Co. 
have introduced a tariff clock which is capable of being 
used with any form of watt-hour-meter, and so forming a double- 
tariff set. This clock is illustrated in Fig. 108, and shown 


clock having its dial divided into 24 hours, the part from 
6 p.m. to 6 a.m. being blackened (Fig. 108). On the hour- 
hand barrel of the clock a smaller disc, similarly divided 
into the 24 hours, is fixed, and two sectors, A, B (Fig. 109), 
are also carried by the hour-hand barrel by which they are 
turned by friction, being loose enough to allow of setting. 


Fic. 108.— ELECTRICAL Co.s DovBLEÉE-TARIFF CLOCK. 


These sectors are provided with a red and a green pointer 
respectively, which indicate the times of switching on and 
switching off of the shunt current of a watt-hour meter. The 
consumption shown by this meter, therefore, indicates the 
number of units taken at the high rate. A second meter, 
whose shunt is not interfered with by the tariff clock, is also 
used and registers the total consumption, so that the difference 


Fic. 109.—Connections or ELECTRICAL Co.’s DouBLE-TARIFF CLOCK, 


between the consumption shown by the two meters gives the 
units consumed at the low rate. 

The sectors, which are one behind the other, as they are 
turned by the clock come up against light springs. These 
springs are fixed at their other ends to brass plates mounted 
on an insulating block. In order to reduce the friction between 
the sectors and the springs, which, if great, might interfere with 
the rate of the clock, the tops of the springs are fitted with 
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very small glass tubes, which act as wheels rolling round when 
they are in contact with the peripheries of the sectors. 

The time during which the shunt-circuit of the high-rate 
meter is made is altered by setting the red and green pointers 
to the hours on the small dial at which it is desired that the 
high rate should start and finish, the red one being set to the 
starting and the green one to the finishing time. It is impor- 
tant first to set the tariff pointers and then set the clock hands 
to the correct time, otherwise it is possible to damage the 
spring contacts. For continuous-current circuits, the Electri- 
cal Co. mount one of their oscilluting type meters, an addi- 
tional relay and dials and a tariff clock on one board, the set 
being very neatly connected up, leaving only the insertion of 
the mains into the meter terminals when erected. In this case 
it is only necessary to have the one meter with two counting 
mechanisms. The additional counting mechanism is in circuit 
with the tariff clock contacts, and duplicates the reading during 
the time when the high tariff is in force. 


Hookham Double-tariff Meter.—This instrument is essentially 
a meter of the 1897 type (which has been previously described, 
The Electrician of March 24, 1905,, p. 915), fitted with two sets 
of d:als and pointers on the same dial plate, the upper set show- 
ing the units consumed daring the low-rate period and the 
lower set those consumed during the high-rate period. The 
meter is intended to be used in conjunction with a time switch 
of any suitable make which is capable of making and breaking 
the circuit of a shunt solenoid contained in the meter. 

The last wheel of the meter train is mounted on a rocking 
arm, and until the circuit of the solenoid is made by the time 
switch, this wheel is held in gear with the first wheel of the 
upper (or low-rate) train by gravity. During the period when 
the solenoid is energised, the wheel on the rocking arm is 
pulled out of gear with the upper dial train and into gear with 
the lower one, the rocking arm being worked by the core of the 
solenoid. 

As the high-rate period is invariably the shorter of the two, 
the solenoid is actuated during this period in preference to the 
other, in order to keep the watt loss in the introduced shunt 
circuit as low as possible. If any break should occur in this 
circuit, therefore, the whole of the units would be recorded on 
the low-rate dials until the defect were found and remedied. 
Should the time-switch clock stop from any cause, the con- 
sumption might he recorded on either set of dials depending 
on the time at which the clock stopped. 


MAXIMUM DEMAND INDICATORS. 


The Atkinson-Schattner Demand Indicator.—This instrument 
works on the electromagnetic principle. It consists of a sole- 
noid (through which the main current is passed) into which 
a core attached to a pivoted frame is sucked against the force 
of gravity. The upper portion of the frame, which is in the 
form of a sector, carries a sealed glass tube, which contains a 
number of balls in a viscous liquid such as oil or glycerine. 
The tube is mounted on an aluminium scale, as seen in Fig. 110. 
The upper part of the glass tube is curved to form an arc, the 
centre of which is the axis of pivoting. The balance of the 
moving part is adjusted by a balance-weight screwed and 
locked to a spindle attached to the lower part of the moving 
frame which carries the core. A pin, forming the index for 
reading, is fixed to the top of the case and stands in front of 
the scale of amperes marked near the rim of the aluminium 
eector above the curved portion of the tube. Before current 
passes the instrument is set so that the pointer is at the zero of 
the scale, and all the balls are in the curved part of the tube. 
As the highest point of the tube is to the right of the first ball 
none fall over into the straight portion. On the passing of a 
current the scale and tube are deflected to the right by the core 
being sucked into the solenoid; thus, according to the strength 
of the current, a certain number of balls are carried over the 
highest point—z.e., the vertical through the centre of pivoting ; 
these balls, therefore, start moving, and slowly fall by gravity 
into the straight radial part of the tube. The damping depends 
on the viscosity of the liquid in the tube. 

The instrument is calibrated in amperes, and a table is 
usually placed on the scale giving the amperes and units to be 
consumed before the reduced rate comes into force per ball 
found in the radial limb. Each tube contains about 20 balls, 
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so that the range of the instrument is split up into the same 
number of steps. As the instrument has, therefore, a broken 
scale, the percentage accuracy depends on the number of steps 
as well as on the calibration. The percentage inaccuracy at 
the low readings may be fairly large ; for example, on a 30- 
ampere indicator the following may be the first jumps :— 


1 ball down ......... 3 amperes. 
2 balls 0 >» 
ANGE EP 8 5 


* 9 А . 
the middle of the scale becoming more open giving a difference 


Fria. 110. —10-AurERE ATKINSON-SCHATTNER DEMAND INpDICATOR. 


of 0:5 ampere per ball, or about 3:2 per cent., and at the end 
of the scale about 2 amperes per ball down, or 6:6 per cent. 
Fig. 111 shows the curve connecting amperes with the num- 
ber of balls down in a 30-ampere instrument. Each instrument 
is usually provided with two scales with tubes attached in order 
that the indicator may be reset without delay. The resetting 
consists in taking the scale (to which the tube is fixed) off the 
frame and inverting it. The balls then slowly return from the 
radial leg to the curved portion, but, owing to the sluggish- 


Number of Balls down, 


Fig. 111.—Cauinration CURVE or ATKINSON-SCBATTNER DEMAND 
INDICATOR, 


ness, this would take some little time. Supports are, therefore, 
provided inside the door which hold the scale inverted. Placed 
on these supports it resets itself and is found ready at the time 
of the next reading, the second scale being attached to the 
frame instead of the one just removed. A very neat arrange- 
ment is provided for fixing the scales to the frame which pre- 
vents any chance of their not being placed in the exact position. 
This demand indicator is suitable for alternating and con- 
tinuous-current circuits, but requires to be calibrated for the 
circuit on which it is to work. The cores must be laminated 
and the bobbins slotted in the case of the alternating instru- 
ments, to avoid the generation of eddy currents. 

The instrument is made in various capacities from 2'5 to 
1,000 amperes, the dimensions up to 50 amperes being 71 in. 
x8 in. x 241n., and in the larger sizes 9} in. x 93 in. x 3§ in. 

(To be continued.) 
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PREVENTION OF SPARKING IN ALTERNATING- 
CURRENT COMMUTATOR MOTORS. 


An English patent (No. 513 of 1905) has been granted to 
Mr. A. P. Zani covering a new method for improving the com- 
mutation of alternating-current motors and for minimising the 
sparking at the commutator and the excessive current which is 
induced in the short-circuit ed armature coils by the main alter- 
nating flux. The following is an abstract of the complete 
specification :— 

It has been proposed to minimise the current in the short-circuited coils 
of & rotor by using high resistances between the commutator segment and 
the rotor winding. This arrangement is effective in diminishing the 
magnitude of the current in the short-circuited coils, but is objectionable 
mechanically and on account of the large space required for the high- 
reaistance leads and also somewhat decreases the efficiency and overload 
capacity of the motor. The present invention consists in providing the 
stator with auxiliary poles, in addition to the main field poles, so disposed 
that when a coil of the rotor is short-circuited it will embrace, in addition 
to the flux due to the main field, a flux due to auxiliary poles of such 
direction and intensity as to counteract the action of the flux due to the 
main field. 

The stator a (Fig. 1) is provided with main poles, b, bi, &c., wound with 
continuous coils, c, so a8 to produce alternate N. and S. main poles. Be- 
tween the main poles b, bi, &c., the stator is provided with auxiliary poles, 
d, e, two poles, d, e, being provided between consecutive main poles; the 
pole d, nearer to the S. pole b, is wound asan N. pole and the pole e as an 
S. pole, the windings c being passed round the auxiliary poles in the right 
direction for this purpose. The rotor is provided with a winding partly 
shown in Fig. 1, the path of current being from the commutator bar f, 
through the conductor g, across the back of the rotor to the conductor Л, 
and through the conductor h to the commutator bar k. 


Fia 1. 


ZANI'S COMPENSATING ARRANGEMENT FOR PREVENTING SPARKING IN 
SINGLE- PHASE Commorator Moros. 


It will be readily seen that the rotor conductors, which are at any time 
short-circuited by the brushes, will, during the time they are short-circuited, 
embrace the flux due to one main pole and two auxiliary poles of opposite 
polarity to said main pole; for instance, in Fig. 1, the conductors short- 
circuited by the brush l embrace the flux due to the pole L and the two 
auxiliary poles d on each side of it, and it will be seen that the flux due to 
the auxilary poles will counteract the flux due to the main pole and pre- 
vent the flow of current in the short-circuited coil. 

In Figs. 1 and 2 is shown diagrammatically an additional short-cirouited 
winding, m, on the main poles as described in Patent No. 135 of 1904, 
for the purpose of keeping uniform the distribution of the flux over 
the main polar surfaces. On the auxiliary poles is also shown a single 
short-circuited winding, n, embracing & pair of poles; this coil is useful 
in preventing leakage of the main flux between the main poles through 
the auxiliary poles. "This short-circuited coil will not affect the flux due 
to the auxiliary pairs of poles d, e. The windings m n may, however, be 
dispensed with if desired. In the case of a two-pole machine there will be 
two sets of two auxiliary poles ; for a four-pole machine there will be four 
sets of two auxiliary poles and so on for multipolar machines of any 
number of poles. The claims are as follow: 


l. In alternating-current commutator motors, the use of auxiliary poles 
во disposed as to counteract the action of the main-field poles in those coils 
of the armature which are at any instant short-circuited by the brushes, 
substantially as described. 


2. In alternating-current commutator motors, the use of pairs of 
auxiliary poles intermediate between the main-field poles, so disposed 
that the short-circuited coils of the rotor embrace the flux due to a main 

le and to two auxiliary poles, substantially as and for the purposes 

escribed. 

3. The means for preventing sparking at the commutator and excessive 
current in the short-circuited rotor conductors, substantially as described. 

4. The improved alternating-current commutator motor described with 
reference to the accompanying drawings. 


STREET LIGHTING IN CROYDON. 


A report has recently been issued by the Lighting and El c- 
tricity Committee at Croydon on the street lighting in that 
borough. The following is an abstract :— 


The Question of Reversion to Gas in other Towns. 


A large number of inquiries have been sent out by the Committee, and 
the inquiries and answers have been tabulated. With the exception of 
one district in London, where high-pressure gas is being used, no town 
appears to be reverting to gas, and, in this cise, gas has not superseded 
electric lighting by arc Jamps. On the other hand, the Committee find 
that lighting by electricity is considerably on the increase, and several 
towns have now no gas lighting in the streets. In reference to Paris the 
Committee find that electric lighting is not making satisfactory progress. 
It has been found that the prices charged ure very high, and as the 
concession for electric lighting expires in two or three yeara, when the 
electricity company have to hand over their entire property to the 
municipality without payment, it can be hardly expected that much 
progreas will be made until a new order of things is established. With 
reference to the City of London, the Committee have made careful 
inquiry on the reported reversion to gas by the City, and find that the 
City Council have decided to light the following streets by gas —viz.: 
Queen Victoria-street, part of Queen-street, and Fleet-street. The chair- 
man of the Committee stated (Journal of Gas Lighting, May 9th) that 
these three schemes were in the nature of an experiment, and nothing 
further would be done until they were thoroughly tested. The Com- 
mittee cannot discover that there has been any attempt to compare the 
proposed gas lighting with the more modern syatems of electric lighting. 
The comparison was made (Journal of Gas Lighting, May 9th) between the 
suggested gas lighting and the existing arclamps. The Committee consider 
this the most unreasonable basis on which to make a comparison. It is 
well-known that the existing arc lamps were some of the earliest erected in 
the country, and the lanterns about as unsuitable as could have been 
chosen. There are now two electric supply companies competing in the City 
of London, and the relations between the original company and the Cor- 
poration have not been altogether of a harmonious nature. The Com. 
mittee, as а result of inquiries, believe that they are correct in stating 
that neither electric supply company were asked to submit a formal ten- 
der for comparison as to the cost of street lighting, and, under the cir- 
cumstances, and apart from the fact that the present installation is an 
experimental one, they do not consider that any importance whatever 
can be attached to the action of the City Corporation. Taking the esti- 
mated cost of the alteration at £2,042. 5s., and the saving anticipated at 
£323. 11s., it will take 64 years to repay the initial cost. ‘The Committee 
suggest that the price of £26 per arc lamp would have been considerably 
reduced on a new tender, and the amoant of light increased several-fold. 


Table I.— Summary of Particulars relating to Street Lighting at 
Croydon in 1904. 


No. of Distance Total Average Cost per A ver- 


Type of lamp. apart с.р. perj c.p. per age 
anpe, (yards). | созы | mile. annum. с.р. 

Incandescent рав ...... 2,137 80 7,062 839 15:862d. 50 
Nernst and incand. elec. 90 66 | 288) 1,373 13-71d. 56 
Electric arcs .......... 428, 65 | 7,212) 10,537 11-3284. 357 


The Croydon Gas Company charges 2s. 8d. per 1,000 cubic ft. and the 
Crystal Palace Company 2s. 5d. The latter company аге now increasing 
their price to 2s. 6d. In the third column of the above table, ** distance 
apart," the figures are misleading. All the electric lamps have been 
added during the last few years, in which time the distance apart of the 
lamps has been reduced. The average distance apart given in the table 
for gas lamps is arrived at by taking the number of milea of streets in the 
borough, after deducting streets lit by electric lamps, and dividing by the 
number of gas lamps. This includes several roads not yet lit or only partly 
lit, and also many outlying roads in which the distance between lamps is 
excessive. Again, the above summary is not a correct comparison, as by 
placing the arc lamps at cross-roads 150 gas lamps are saved, or a sum of 
£513 per annum, which should be subtracted from the cost of arc lighting. 


Comparative Costs of Present Systems. 

The results of the Committee’s investigations show that very exaggerated 
claims appear to be made by various interested parties as to the particulac 
type of lamp which they favour, and they feel, therefore, that consider- 
able discretion is necessary in forming an opiuion as to the relative costs 
of the various systems of lighting. The correct basis on which to compare 
the relative costs of different types of lamps is the average total cost per 
candle - power per annum. 
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Table IL — Croydon and District Street Lighting. Tests on Street Lamps (Gas and Electric), with Statement of Comparative Costs. 


| No. of lamps Aver- Total cost 


Total cost | Av. tot. cost per 


Description and position of lamp. inuseofclass age per lamp per o. p. per c. p. per an., inel. Remarks. 
specified. c.p. per annum. hour. tests up to date. 
Electric ares. D.C. 520 watts. Alabaster globes, centre of town......... 63 494 £18 0 0 000232d. 8:704. 
Electric arc. A.C. 650 watts. Half opal globes, at intervals, London-rd. 80 438 18 0 0 | 0:002839d. 8:964. e 
Electric arcs. A.C. 450 watts. Half opal globes, London-rd., &с. ...... 218 295 18 0 0 0:00389d. 14:59d. sie 
Electric arcs. A.C. 500 watts. Half opal globes, Brighton-road ...... 65 270 18 0 0 0:004254. 15:94d. és 
Electric arcs. D.C. 690 watts. Alabaster globes, at Greyhound & Arcade 2 500 18 0 0 0:00232d. 8: 70d. 
Nernst lamps, 4 ampere. Type A, St. James's-rd., Torridge.rd., &с. 53 56 з 8 6| 000391d 14:66d. | 
Incandescentgaslamps................... PISA а DEA due SE ss ps 2 18 4| 0:00332d 12-454. Pe 
ene, ˙ 0 y E ДАБИ НЕН 1,632 52 з 8 6 C0004 21d 15-79d. Croydon area. 
South Suburban Gas Co ett 505 44 218 4 (00422d 15:82d. Crystal Pal. area. 
Electrical Co.'s A.C. lame arc. 550 watt. Opalescent globe, Brighton.rd... 1 1400 18 0 0 0˙00082d 8:075d. 955 
Santoni lamp, Katharine- street, 430 wat . 1 | 1175 18 0 0 о 1085 Е 25 
i 2 57 зв 6, 0003844. 403d. Croydon area. 
Incandescent lamp with Reason fitting ͥ { | Е 2 18 4| 0:00826d. 19:99884. | Crystal Pal. area. 


* The lamps in South Suburban Co.'s area were all newly cleaned and fresh mantles were put on. 


The tests are, therefore, much better 


than if they had been taken after a few days’ use of the mantles. 


With regard to the Croydon tests every effort has been made to procure 
an accurate result, and the Committee believe that the same as set out in 
the above Table can be taken as such on the working conditions, and 
there is no doubt that the results for comparative purposes are quite 
reliable. The electric Nernst lamp for side-street lighting in the South 
Suburban Co.’s area are charged at the same rate as the gas lamps in 
that area, and in the area of the Croydon Gas Co. at the rate charged by 
that company. With reference to the former company’s area, these prices 
will be increased owing to the fact that notice of an increase in the price 
of gas has been given by them. The present lighting is mainly divisible 
into four sections :—(1) Direct-current electric arcs. (2) Alternating- 
current electric ares. (3) Nernst lighting. (4) Incandescent gas lighting. 

With reference to (1) direct-current electric arcs, it will be noticed that 
this works out at an average total cost per candle-power of 8:7d., which is 
only half the cost of similar lighting by means of Nernst lamps or incan- 
descent gas. It will be seen that the present system of electric lighting 
by means of direct-current arc lamps in the centre of the town is far more 
economical than by means of gas lighting. The Committee feel, there- 
fore, that the lighting by means of these lamps as carried out in the 
centre of the town has proved a satisfactory method to the Corporation. 
(2) It will be noticed in the table of tests that there are three kinds of alter- 
nating-current arc lamps at present in use (Nos. 2, 3and 4). With refer- 
ence to 650-watt lamps (being No. 2 in the table) it will be noticed 
that these lamps are almost as satisfactory as the direct-current lamps 
and the tests came out much cheaper than the gas or Nernst lighting. 
(3) With reference to the 450-watt lamps (No. 3 in the Table) these work 
out at approximately the same cost as the Nernst lighting and are elightly 
cheaper than gas. Although in the case of No. 2 (650-watt lamps), the 
lamps are satisfactory on the question of cost, and (3) (450-watt lamps) 
came out cheaper than gas, still from a lighting point of view, they are 
not so efficient as the direct-current arcs, and the colour of the light is 
not so satisfactory. However, new alternating-current lamps are being 
introduced from which the amount of light obtained from a given amount 
of electrical energy is enormously increased. There is a further objec- 
tion which must be borne in mind in considering any suggestion of using 
incandescent gas lamps in the main thoroughfares, even supposing the 
cost would warrant it, and that is with the present number of tramway 
poles in the streets the addition of a large number of extra poles in these 
streets would be a serious matter. 

The Committee are of opinion that the Corporation will not be disposed 
to reduce the amount of illumination, more especially in the main roads, 
but, on the other hand, would prefer that the amount should be increased. 
The committee feel that in aiming at the best lighting of the streets, it is 
far better that the lamps should be suspended fairly high up so that the light 
will be properly diffused, and that it should be out of the line of vision of 
pedestrians and persons in charge of vehicular traffic, the reason bein 
that a light which is not high up, will obscure the view of persons, an 
with the large volume of traffic in the streets, which in this borough is 
increasing very rapidly, the likelihood of accidents would be considerably 
increased. This statement can be easily proved by anyone who watches the 
traffic passing along the streets lighted by high candle-power lamps sus- 
pended at a height of, say, 25 ft., and along one lighted by lamps where 
they are of the ordinary height. There is the further advantage of the 
light rays from the higher-placed lamp being in a more vertical direction. 

Stde-strect Lighting. 

It will be noticed that the Nernst lighting comes out slightly more 
advantageous than gas lighting, and therefore there is every justification 
for the Council lighting the side streets by means of their own supply in 
those streets where the mains are laid. It will be seen from the table 
that although the charges made by the South Suburban Gas Co. ure less 
that those of the Croydon Company, still the light obtained is not so good, 
and therefore there is not much actual difference. 

Possible Improvement in the Present Street Lighting. 


The Committee have gone into the question of what improved forms of 
lighting there are now on the market. The improvement in gas lighting 
for outdoor open spaces has been effected by the adoption of high-pressure 
lamps. These lamps, of course, take a very much larger amount of gas than 
the ordinary lamp. The number of mantles used is also considerably more 
if a reasonable efliciency is to be obtained. The cost of the mantles 
18 more and the amount of attention is greater. All these points neces- 
sitate a much higher price being charged for such a lamp. There is 


a further serious disadvantage in connectien with the use of these 
lamps, it being necessary to have a gas engine or other form of pumping 
machinery to do the necessary pumping for the same. This also requires 
attention, and in addition there is the cost of upkeep of the plant. 
Several kinds of this type of lamp are at the present time being tried in 
London. The Committee would emphasise the point previously men- 
tioned that the gas lamps were fixed rather low, and although the amount 
of light thereby obtained appears to be greater, the Committee consider 
that it is advisable that lamps of larger candle-power should not be fixed 
low. Making due allowance for the above facts, the Committee find that 
gas lighting has considerably improved by means of high-pressure lamps, 
but although these advances have been made, so long as the price of 
electric arc lamps does not exceed a certain amount, the cost of lighting 
by means of the ordinary direct-current arc lamps should be more econo- 
mical than by the high-pressure gas lamps. The Committee also find that 
considerable improvements have been made with electric arc lighting. 
This has been primarily brought about by the introduction of a new type 
of arc lamp known as the Flame Arc Lamp." They have had some of 
these erected for their inspection and tests made on the same, the results 
obtained being very satisfactory. On the table showing the results of 
the Croydon tests No. 8, reference is made to one of these lamps fixed on 
the alternating supply. If the candle-power of this new type of lamp is 
compared with that obtained from the direct-current lamp, which is the 
most efficient at present in use, it will be seen that in the case of the 
former approximately treble the light is obtained for the same cost of 
electrical energy. If one of the gas lamps being installed in the City 
aud described by their makers as 600 c.p., is compared with the sample 
of the new Flame lamp which has been hung in the Brighton-road 
for the Committee's inspection, the candle-power of which on test is 
actually 1,400, it will фе found that, with the light from the arc 
lamp being two and one-tbird times as much as the light from the 
gas lamp and the price of the electric arc lamp approximately half 
as much again as the gas lamp, the price of the former works out at 
less than half the price of the latter on the basis of light value. The price 
proposed to be charged for the gas lamp installed in the City is, we un- 
derstand, £12s. 10s., and the price charged per arc lamp in Croydon is 
£18. The Committee would also like to point out, for the further infor- 
mation of the Council, that the rays given off by this type of lamp are 
very satisfactory in the penetration of fogs, they being of a reddy-yellow 
tendency. On the other hand, the high-pressure gas lamp's rays are 
somewhat similar to those of the ordinary arc lamps, which are not 80 
satisfactory for lighting purposes during a fog. . pie 

‘The Committee are of opinion that the result of their investigations 
has been to show that taking all things into consideration, the system of 
lighting which has been adopted is most satisfactory, and they wish 
further to point out that even if the balance in its favour had been very 
small indeed, it would yet be in the interests of the Corporation to keep 
the lighting of the Borough as far as possible in its own hands, and so 
retain any advantage which may accrue through a larger output of the 
Corporation electricity works, This should carry due weight with any 
decision that may be arrived at in connection with the matter, as an 
advantage to any Corporation department means, of necessity, an advan- 
tage to the whole of the ratepayers. The amount spent on street lighting 
by the electricity department amounts to £13,552, and the annual charge 
on the amount for interest and sinking fund amounts to £813. The 
Committee have, from time to time, given reductions to all classes of 
consumers, and they now recommend that arc lighting be reduced by £1 
per lamp per annum as from September 29th. 
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AN IMPROVED REVOLVING CHAIN-GRATE STOKER. 


This invention has for its object the improvement in revolving 
grates of the type known as (ће “ chain-grate automatic stoker,” 
specially applicable for furnaces of steam boilers, refuse destructors, 
&c. In these grates the fire bars forming the grate upon which the 
fuel is consumed are movable, and enter the furnace at the front 
end, where the fresh fuel is fed on to them, travel along the whole 
length of the grate, carrying the fuel, during which time the latter 
is consumed, and, turning over at the back end of the grate, dis- 
charge the unconsumed residues into the space provided for this 
purpose. The fire-bars then return towards the front end below the 
furnace grate and pass into the furnace again. This type of revolving 
ка as hitherto constructed, generally consists of a number of short 

re-bars placed side by side and end to end, and threaded on to metal 
rods so as to form a continuous chain like a link belt, the number of 
bars used being adapted to the required length and width of the fur- 
nace. At each end of the grate, and held in bearings on the frame- 
work of the grate, are placed revolving shafts carrying sprocket 
wheels, the teeth of which engage with projections or bosses formed 
on the fire-bars; these latter, or the bosses, also serve to carry or 
support the rods passed through the fire-bars. The front-end shaft 
is provided with a wheel gearing driven by some motive power, 
so that it can be revolved and thus actuate the chain grate by 
means of the sprocket wheels. The back-end shaft and sprocket 
wheels act as a guide to the chain grate, and the chain grate is 
supported at intervals by rollers resting on, or carried by, the 
framework. 

At the back end of the grate, it is usual to provide what are known 
as dumping bars; these consist of a number of iron castings or in 
some cases one continuous bar, resting on the fire-bars, for the pur- 
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pose of preventing partially-consumed fuel from being wasted by 
passing over the end of the grate. The fuel is kept back by means 
of the dumping bars until it is thoroughly burned, and the ashes and 
clinker collecting at this point heap up over the top of the dumping 
bars and are pushed forward by the travelling fuel until they fall 
over into the pit provided to receive them. Considerable difficulty 
is experienced with these dumping bars owing to the heat from the 
furnace and the hot ashes and clinker resting upon them, and on 
account of the air coming through the fire-bars and impinging on 
the hot metal, the latter gets burnt away, and if the Jumping bars 
are made thick to resist the heat, then the clinker continually col- 
lects in front of them and will not pass over them, thereby choking 
back the fire; or, if they are made thin, then they are quickly de- 
stroyed. Moreover, the last part of the grate surface covered by the 
dumping bars cannot be used for the combustion of the fuel, because 
as soon as the fire-bars commence to turn over the end a space is 
left between the ends of the fire-bars following each other, into which 
the clinker would fall, and unless it fell out again during the down- 
ward travel of the fire bars it would be crushed or stop the grate 
when the space between the fire-bars closes up again. The same 
remarks apply to the front end, where the fresh fuel has to be fed 
on to the grate at & point after the fire-bars have closed up and 
reached the horizontul line. The grate has therefore to be made 
longer than is necessary for the fuel-combustion area. 

By the Miller-Bennett patent these drawbacks are obviated. At 
each side of the grate is provided a suitable framework or casting, 
having along its upper edge at each side a series of sockets or bear- 
ings for the purpose of supporting the ends of the rollers, which 
carry the chain grate and prevent any sagging during its passage 
through the furnace. This frame is preferably supported on a floor 
or on rails by means of flanged wheels, so that the entire grate can be 


conveniently withdrawn from the boiler furnace when desirable for 
repairs or otherwise. The construction of the links forming the chain 
grate is particularly worth notice. Each end of each link is cut away 
on one side, and terminates on the other side in a projecting boss. 
These recesses and projections correspond in such a manner that the 
links fit closely together and can revolve around the terminal sup- 
ports without forming any projection or aperture between the ends. 
The upper part of each side of the links is preferably fluted to 
admit air to the fuel, and the link may be thickened to increase 
the bearing surface of the chain grate when on the rollers and the 
terminal supports. The joining of the links to one another is also 
а matter of importance. Hitherto they have been connected by 
means of a single rod traversing the entire series of links and sup- 
ported at each end by a sprocket wheel by means of which the 
grate is revolved. This throws considerable strain upon the rod and 
involves its removal from the entire width of the grate whenever it 
is necessary to uncouple a single link of the chain grate. In the 
new device, however, each link of each chain is provided with a 
separate bolt in the place of the transverse rod. It is then pne 
to remove any link of any of the chains without dismantling the 
other chains of the grate. This improvement is available for use 
by reason of the manner in which motion is communicated to the 
chain grate. 

The effect of the improved construction of the links, as above 
described, is that when they are put together end to end and secured 
in place by pins or bolts the top surface of the bars remains prac- 
tically continuous across the junction of each pair of links, and there 
is no opening into which ashes or clinker can fall, even at the ends 
where the chain grate passes over the revolving mechanism». This 
obviates any danger of clinker or ashes falling down and choking 
any portion of the machinery. Moreover, by this improved arrange- 
ment of the fire-bars the whole of the back end of the furnace grate 
can be used as the cooling place for the clinkers, while the dumping- 
bar can be placed absolutely at the end of the grate, thereby re- 
moving it from the intense heat of the furnace and ensuring extra 
heating space. 

The improved dumping bar is constructed with a solid.or water- 
cooled tubular end, and a comparatively thin plate extension, pro- 
vided with a forked end mounted on an eccentrically-pivoted roller. 
This arrangement renders the dumping bar easily movable, and its 
height can be adjusted to suit the varying quantities of coal used 
on the grate so as to get the best results; moreover, the dumping 
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bars can be turned back out of the way to allow of access to the 

back of the grate. Or, finally, they can be lowered sufficiently 

i enable the clinker to pass freely over them and thus clean the 
re. 

The revolving shafts at the front and back of the grate have 
mounted on them respectively polygonal ro'lers. These rollers have 
a suitable number of facets, the width of esch facet corresponding 
to the length of a single link of the chain grate. It has been 
found in practice that a decagon is a suitable shape for these rollers. 
By their aid the motion of the grate is imparted to each chain 
direct and not through the medium of the transverse rods as here- 
tofore. Each chain of the grate is, therefore, directly.driven and 
receives its impulse immediately from the rotating roller. The 
front end of the polygon is preferably provided with openings 
through the facets to allow air to pass freely into the space be. 
tween the upper end and the lower fire-bars, also to allow oí 
small pieces of coal or clinker which may fall through the air 
openings in the upper fire-bars on the lower ones and be carried 
along by the latter, to escape without being crushed by the pres- 
sure of the bars. The rear end polygon has the facets made 
solid, so as to prevent air from passing up through it between the 
fire-bars for the purpose of keeping the clinker and ash accumulated 
at that point short of air, and thus tending to extinguish them; the 
absence of combustion also saves the dumping bars from being 
burned away. 

It may be pointed out that, if desired, the improved links may 
be fastened together by the usual rods traversing the entire grate, 
but the construction already described is regarded as preferable. 

This new type of chain-grate stoker is manufactured exclusively 
by Messrs. Ed. Bennis & Co., of Little Hulton, Bolton, to whom we 
are indebted for the information contained in this article. 
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PROF. A. R. FORSYTH’S PRESIDENTIAL ADDRESS TO 
SECTION A (MATHEMATICAL AND PHYSICAL) 
OF THE BRITISH ASSOCIATION. 


In the early days of our gatherings, when the set of cognate 
sciences with which we pecially are concerned had not yet diverged 
so widely from one another alike in subject and in method, this 
inaugurating address was characterised by a brevity that a presi- 
dent can envy and by a freedom from formality that even the least 
tolerant audience could find admirable. The lapse of time, perhaps 
assisted by presidential ambitions which have been veiled under an 
almost periodic apology for personal shortcomings, has deprived 
these addresses of their ancient brevity, and has invested them with 
an air of oracular gravity. The topics vary from year to year, but 
this variation is due to the predilection of the individual presidents ; 
the types of address are but few in number. Sometimes, indeed, 
we have had addresses that cannot be ranged under any compre- 
hensive type. Thus one year we had an account of a particular 
school of long-sustained consecutive research; another year the 
President made a constructive (and, perhaps, defiant) defence of the 
merits of a group of subjects that were of special interest to himself. 
But there is one type of address which recurs with iterated fre- 
еу, it is constituted by a general account of recent progress in 

iscovery, or by & survey of modern advances in some one or other 
of the branches of science to which the multiple activities of our 
Section are devoted. No modern president has attempted a general 
survey of recent progress in all the branches of our group of sciences; 
such an attempt will probably be deferred until the Council dis- 
covers a president who, endowed with the omniscience of a Whe- 
well, and graced with a tongue of men and of angels, shall once 
again unify our discussions. 

On the basis of this practice, it would have been not unreasonable 
on my part to have selected some topic from the vast range of pure 
mathematics, and to have expounded some body of recent investi- 
gations. There certainly is no lack of topics; our own day is pecu- 
liarly active in many directions. Thus, even if we leave on one 
side the general progress that has been made in many of the large 
branches of mathematics during recent years, it is easy to hint at 
numerous subjects which could occupy the address of a mathema- 
tical president. He might, for instance, devote his attention to 
modern views of continuity, whether of quantity or of space; he 
might be heterodox or orthodox as to the so-called laws of motion ; 
he might expound his notions as to the nature and properties of 
analytic functionality ; a discussion of the hypotheses upon which 
& consistent system of geometry can be framed could be made as 
monumental as his ambition might choose; he could revel in an 
account of the most recent philosophical analysis of the foundations 
of mathematics, even of logic itself, in which all axioms must either 
be proved or be compounded of notions that defy resolution by the 
human intellect at the present day. Such discussions are bound to 
be excessively technical unless they are expressed in unmathematical 
phraseology; when they are so expressed, and in so far as such 
expression is possible, they become very long and they can be very 
thin. Moreover, had I chosen any topic of this character, it would 
have been the merest natural justice to have given early utterance 
of the sibyllic warning to the uninitiated ; I must also have bidden the 
initiated that, as they come, they should summon all the courage of 
their souls. So I abstain from making such an experiment upon 
an unwarned audience; yet it is with reluctance that I have 
avoided subjects in the range which to me is of peculiar interest. 

On the other hand, [ must ask your indulgence for not comform- 
ing to average practice and expectation. My desire is to mark the 
present occasion by an address of unspecialised type, which, while 
it is bound to be mainly mathematical in tenour, and while it will 
contain no new information, may do little more than recall some 
facts that are known, and will comment briefly upon obvious 
tendencies. Let me beg you to believe that it is no straining after 
novelty which has dictated my choice; such an ambition has a 
hateful facility of being fatal both to the performer and to the 
purpose. It is the strangeness of our circumstances, both in place 
and time, that has suggested my subject. In this section we are in 
the unusual position of being able to observe three scientific cente- 
naries in one and the same year. Accordingly I propose to refer to 
these in turn, and to indicate a few of the events filling the intervals 
between еш; but my outline can be of only the most summary 
character, for the scientific history is a history of three hundred 
years, and, if searching enough, it could include the tale of nearly 
all mathematical and astronomical and physical science. 

It is exactly three hundred years since Bacon published The Ad- 
vancement of Learning." In order to estimate the significance of 
Bacon's range of thought let ine recite а few facts, as an indication of 
the extreme tenuity of progressive science in that year (1605). They 
belong to subsequent ycars, and may serve to show how restricted 


* Read at Cape Town on Wednesday last week. Abstract. 


were the attainments of the period, and how limited were the 
means of advance. The telescope and the microscope had not yet 
been invented. The simple laws of planetary motion were not 
formulated, for Kepler had them only in the making. Logarithms 
were vet to be discovered by Napier and to be calculated by Briggs. 
The Italian mathematicians, of whom Cavalieri is the least for- 
gotten, were developing Greek methods of quadrature by a trans- 
formed principle of indivisibles; but the infinitesimal calculus was 
not really in sight, for Newton and Leibnitz were yet unborn. 
Some mathematics could be had, cumbrous arithmetic and algebra, 
some geometry lumbering after Euclid, and a little trigonometry ; 
but these were mainly the mathematics of the Renaissance, no very 
great advance upon the translated work of the Greeks and the 
transmitted work of the Arabs. Even our old friend the 
binomial theorem, which is now supposed to be the possession of 
nearly every able schoolboy, remained unknown to professional 
mathematicians for more than half a century yet to come. 
When we contemplate the spirit that such a state of knowledge 
might foster towards scientific learning, and when we recall the 
world into which Bacon’s treatise was launched, we can well be 
surprised at his far-reaching views, and we can marvel at his 
isolated wisdom. Let me select a few specimens of his judgments, 
chosen solely in relation to our own subjects. When he says: — 
“ the operation of the relative and adventive characters of essences, as 
quantity, similitude, diversity, possibility, and the rest; with this dis- 
tinction and provision, that they be handled as they have efficacy in 
nature, and not logically "— 


I seem to hear the voice of the applied mathematician warning the 
pure mathematician off the field. When, after having divided 
natural philosophy into physic and metaphysic (using these words 
in particular meanings, and including mathematics in the second of 
the divisions), he declares 
" physic should contemplate that which is inherent in matter, and 
therefore transitory, and metaphysic that which is abstracted and fixed ; 
. . . physic describeth the causes of things, but the variable or respec- 
tive causes; and metaphysic the fixed and constant causes " 


there comes before my mind the army of physicists of the present 
day, who devote themselves unwearyingly to the properties of 
matter and willingly cast aside elaborate arguments and calculations. 
When he argues that 

many parte of Nature can neither be invented with sufficient subtility, 

nor demonstrated with sufficient perspicuity, nor accommodated unto 

use with sufficient dexterity, without the aid and intervening of the 
mathematics— 
he might be describing the activity of subsequent generations of 
philosophers, astronomers and engineers. And in the last place 
when he expresses the opinion 

that men do not sufficiently understand the excellent use of the pure 

mathematics, in that they do remedy and cure many defecta in the wit 

and faculties intellectual. For if the wit be too dull, they sharpen it: 
if too wandering, they fix it; if too inherent in the sense, they abstract 

Iss „ in the mathematics, that which is collateral and inter- 

venient is no less worthy than that which is principal and intended— 

I seem to hear an advocate for the inclusion of elementary mathe- 
matics in any scheme of general education. At the same time, I 
wonder what Bacon, who held such an exalted estimate of pure 
mathematics in its grey dawn, would have said by way of ampler 
praise of the subject in its fuller day. 

It was a splendid vision of inductive science as of other parts of 
learning : it contained a revelation of the course of progress through 
the centuries to come. Yet. the facts of to-day are vaster than the 
vision of that long-ago yesterday, and human activity has far out- 
stripped the dreams of Bacon’s opulent imagination. He was the 
harbinger (premature in many respects it must be confessed, but 
still the harbinger) of a new era. At a time when we are making a 
new departure in the fulfilment of the purpose of our charter, which 
requires us “to promote the intercourse of those who cultivate 
Science in different parts of the British Empire, our Association 
for the Advancement of Science may pause for a moment to gaze 
upon the vision revealed three centuries ago in the ** Advancement 
of Learning” by a philosopher whose influence upon the thought of 
the world is one of the glories of our nation. I have implied that 
Bacon's discourse was in advance of its age, so far as England was 
concerned. Individuals could make their mark in isolated fashion. 
Thus Napier, away on his Scottish estates, invented logarithms. 
But for more than half a century the growth of physical science 
was mainly due to workers on the Continent of Europe. Galileo 
was making discoveries in the mechanies of solids and fluide; and 
Descartes, by his creation of analytical geometry, was yet to effect 
such а constructive revolution in mathematics that he might not 
unfairly be called the founder of modern mathematics. In England 
the times were out of scientific joint: the political distractions of 
the Stuart troubles, and the narrow theological bitterness of the 
Commonwealth, made a poor atmosphere for the progress of 
scientific learning, which was confined almost to a faithful few. 
The fidelity of those few, however, had its reward; it was owing to 


| their steady confidence and to their initiative that the Royal Society 
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of London was founded in 1662 by Charles II. At that epoch, 
science (to quote the words of a picturesque historian) became the 
fashion of the d:y. Great Britain began to contribute at least her 
fitting share to the growing knowledge of Nature; and her scientific 
activity in the closing part of the seventeenth century was a 
realisation, wonderful and practical, of & part of Bacon's Dream. 
Undoubtedly the most striking contribution made in that period is 
Newton's theory of gravitation, as expounded in his Principia," 
published in 1687. 

That century also saw the discovery of the fluxional calculus by 
Newton, and of the differential calculus by Leibnitz. These dis- 
coveries provided the material for one of the longest and most 
deadening controversies as to priority in all the long history of those 
tediously barren occupations; unfortunately they are dear to minds 
which cannot understand that & discovery should be used, deve- 
loped, amplified, but should not be a cause of envy, quarrel or con- 
troversy. Let me say, incidentally, that the controversy had a 
malign influence upon the study of mathematics as pursued in 
England. Also, the undulatory theory of light found its first 
systematic, if incomplete, exposition in the work of Huygens before 
the century was out. But Newton had an emission theory of his 
own, and so the undulatory theory of Huygens found no favour in 
England until rather more than 100 vears later; the researches of 
Thomas Young established it on a firm foundation. 


Having thus noted some part of the stir in scientific life which 
marked th» late years of the seventeenth century, let ine pass tu the 
second of our centenaries: it belongs to the name of Edmond 
Halley. Quite independently of his achievement connected with 
the year 1705, to which I am about to refer, there are special reasons 
for honouring Halley's name in this section at our meeting in South 
Africa. When a young man of 21 he left England for St. Helena, 
and there, in the years 1676-1678, he laid the foundations of stellar 
astronomy for the southern hemisphere; moreover, in the course of 
his work he there succeeded in securing the first complete obser- 
vation of a transit of Mercury. After his return to England the 
next few years of his life were spent in laying science under a 
special debt that can hardly be over-appreciated. He placed him- 
self in personal relation with Newton, propounded to him questions, 
and offered information; and it is now a commonplace statement 
that Halley’s questions and suggestions caused Newton to write the 
** Principia." 

The century that followed shows a world that is steadily engaged 
in the development of the inductive sciences and their applications. 
Iu particular, the infinitesimal calculus in its various branches (in- 
cluding, that is to say, what we call the differential calculus, the 
integral caleulus, and differential equations) received the develop- 
ment that now is familiar to all who have occasion to work in the 
subject. When this calculus was developed, it was applied to a 
variety of subjects; the applications, indeed, not merely influenced, 
but immediately directed, the development of the mathematics. To 
this period is due the construction of analytical mechanics at the 
hands of Euler, d'Alembert, Lagrange, and Poisson; but the most 
significant achievement in this range of thought is the mathe- 
matical development of the Newtonian theory of gravitation 
applied to the whole universe. It was made, in the main, by 
Lagrange, as regards the wider theory, and by Laplace, as regards 
the amplitude of detailed application. But it was & century that 
also saw the obliteration of the ancient doetrines of caloric and 
phlogiston, through the discoveries of Rumford and Davy of the 
nature and relations of heat. The modern science of vibrations had 
its beginnings in the experiments of Chladni, and, as has already 
been stated, the undulatory theory of light was rehabilitated by the 
researches of Thomas Young. Strange views as to the physical 
constitution of the universe then were sent to the limbo of forgotten 
ignorance by the early discoveries of modern chemistry ; and engi- 
neering assumed a systematic and scientific activity, the limits of 
which seem bounded only by the cumulative ingenuity of successive 
generations. But in thus attempting to summarise the progress of 
science in that period, I appear to be trespassing upon the domains 
of other Sections; my steps had better be retraced so as to let us 
return to our own upper air. If I mention one more fact (and it 
will be a small one), it is because of its special connection with the 
work of this Section. As you are aware, the elements of Euclid 
have long been the standard treatise of elementary geometry in 
Great Britain; and the Greek methods, in Robert Simson’s edition, 
have been imposed upon candidates in examination after examina- 
tion. But Euclid is on the verge of being disestablished; my own 
University of cle which has had its full share in maintaining 
the restriction to Euclid's methods, and which was not uninfluenced 
by the report of a Committee of this Association upon the subject, 
will, some six or seven weeks hence, hold its last examination in 
which those methods are prescriptively required. The disestablish- 
ment of Euclid from tyranny over the youthful student on the 
continent of Europe was effected before the end of the eighteenth 
century. 

When we contemplate the activity and the achievements of the 
century tbat has elapsed, the amount, the variety, the progressive 


diligence, are little less than bewildering. It is not merely the vast 
development of all the sciences that calls for remark : no less striking 
is their detailed development. Each branch of science now has an 
enormous array of workers, a development rendered more easily 
possible by the growing increase in the number of professional posts ; 
and through the influence of these workers and their labours there 
is an ever-increasing body of scientific facts. Yet an aggregate of 
facts is not an explanatory theory any more necessarily than a pile 
of carefully-fashioned stones is a cathedral; and the genius of a 
Kepler and a Newton is just as absolutely needed to evolve the com- 
prehending theory as the genius of great architects was needed for 
the Gothic cathedrals of France and of England. Not infrequently 
it is difficult to make out what is the main line of progress in any 
one subject, let alone in a group of subjects ; and though illumination 
comes from striking results that appeal, not merely to the professional 
workers, but also to unprofessional observers, this illumination is 
the exception rather than the rule. We can allow, and we should 
continue to allow, freedom of initiative in all directions. That free- 
dom soinetimes means isolation, and its undue exercise can lead to 
narrowness of view. In spite of the complex ramification of the 
scicnces which it has fostered, it is a safer and a wiser spirit than 
that of uncongenial compulsion, which can be as dogmatic in matters 
scientific as it can be in matters theological. Owing to the varieties 
of mind, whether in individuals or in races, the progress of thought 
and the growth of knowledge are not ultimately governed by the 
wishes of any individual or the prejudices of any section of indi- 
viduals. Here, a school of growing thought may be ignored; there, 
it may be denounced as of no importance; somewhere else, it may 
be politely persecuted out of possible existence. But the here, and 
the there, and the somewhere else do not make up the universe of 
human activity; and that school, like Galileo's earth in defiance of 
all dogmatic authority, still will move. 

This complete freedom in the development of scientific thought. 
when the thought is applied to natural phenomena, is all the more 
necessary because of the ways of Nature. Physical nature cares 
nothing for theories, nothing for calculations, nothing for difficulties, 
whatever their source; she will only give facts in answer to our 
questions, without reasons and without explanations ; we may ex- 
plain as we please and evolve laws as we like, without her help or her 
hindrance. If from our explanations and our laws we proceed to 
prediction, and if the event justifies the prediction through agree- 
ment with recorded fact, well and good: so far we have a working 
hypothesis. The significance of working hypotheses, in respect of 
their validity and their relation to causes, is a well-known battle- 
ground of dispute between different schools of philosophers; it 
need not detain us here and now. On the other hand, when we 
proceed from our explanations and our laws to a prediction, and the 
prediction in the end does not agree with the fact to be recorded, it 
is the prediction that has togive way. But the old facts remain and 
the new fact is added to them ; and so facts grow until some work- 
ing law can be extracted from them. This accumulation of facts is 
only one process in the solution of the universe: when the com- 
pelling genius is not at hand to transform knowledge into wisdom, 
useful work can still be done upon them by the construction of 
organised accounts which shall give a systematic exposition of the 
results, and shall place them as far as may be in relative significance. 
Let me pass from these generalities, which have been suggested to 
my mind by the consideration of some of the scientific changes that 
have taken place during the last hundred years, and let mo refer 
briefly to some of the changes and advances which appear to me to 
be most characteristic of that period. It is not that I am concerned 
with a selection of the most important researches of the period. 
Estimates of relative importance are often little more than half- 
concealed expressions of individual preferences or personal enthu- 
siasms; and though each enthusiastic worker, if quite frank in 
expressing his opinion, would declare his own subject to be of 
supreme importance, he would agree to a compromise that the 
divergence between the difterent subjects is now so wide as to have 
destroyed any common measure of comparison. My concern is 
rather with changes, and with tendencies where these can be dis- 
cerned. The progress of physics, alike on the mathematical side 
and the experimental side, has not been less remarkable nor more 
restricted than that of astronomy. The elaborate and occasionally 
fantastic theories of the eighteenth century, in such subjects as 
light, heat, even as to matter itself, were rejected in favour of 
simpler and more comprehensive theories. There was one stage 
when it seemed as if the mathematical physicists were gradu- 
ally overtaking the experimental physicists; but the discoveries in 
electricity begun by Faraday left the mathematicians far behind. 
Much has been done towards the old duty, ever insistent, of ex- 
plaining new phenomena; and the names of Maxwell, Weber, 
Neumann and Hertz need only to be mentioned in order to suggest 
the progress that has been made in one subject alone. We need not 
hesitate to let our thoughts couple, with the great physicists of the 
century, the leaders of that brilliant band of workers upon the pro- 
perties of matter who carry us on from wonder to wonder with the 
passage of each successive year. 
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Further, it has been an age when technical applications have 
marched at a marvellous pace. So great has been their growth that 
we are apt to forget their comparative youth; yet it was only the 
middle of the century which saw the awakening from what now might 
be regarded as the dark ages. Nor is the field of possible application 
nearing exhaustion; on the contrary, it seems to ba increasing by 
reason of new discoveries in pure science that yet will ind some benefi- 
cent outcome in practice. Invisible rays and wireless telegraphy may 
be cited asinstancesthatare occupying present activities, not to speak 
of radium, the unfolding of whose future is watched by eager minds. 
One gap, indeed, in this subject strikes me. There are great histories 
of mathematics and great histories of astronomy; I can find no 
history of physics on the grand scale. Some serviceable manuals 
there are, as well as monographs on particular topics; what seems 
to me to be lacking is some comprehensive and comparative survey 
of the whole range. The history of any of the natural sciences, like 
the history of human activity, is not merely an encyclopedic record 
of past facts; it reveals both the spirit and the wealth which the 
past has bequeathed to the present, and which, in due course, the 
present will influence before transmission to the future. Perhaps 
all our physicists are too busy to spare the labour needed for the 
production of a comprehensive history; yet I cannot help thinking 
that such a contribution to the subject would be of great value, not 
to physicists alone. 


But, as you hear me thus referring to astronomy and to physics, 
some of you may think of the old Roman proverb, which bade the 
cobbler not to look above his last; so I take the opportunity of 
referring very briefly to my own subject. One of the features of the 
century has been the continued development of mathematics. As 
a means of calculation the subject was developed as widely during 
the earlier portion of the century as during the preceding century ; 
it soon began to show signs of emergence as an independent science, 
and the latér part of the century has witnessed the emancipation 
of pure mathematics. It was pointed out, in connection with the 
growth of theoretical astronomy, that mathematics developed in the 
direction of its application to that subject. When the wonderful 
school of French physicists, composed of Monge, Carnot, Fourier, 
Poisson, Poinsot, Ampère and Fresnel (to mention only some 
names), together with .тљавв, Kirchhoff and von Helmholtz in Ger- 
many, and Ivory, Green, Stokes, Maxwell and others in England, 
applied their mathematics to various branches of physics, for the 
most part its development was that of an ancillary subject. The 
result is the superb body of knowledge that may be summarised 
under the title of mathematical physics; " but the final interest is 
the interest of physics, though the construction has been the service 
of mathematics. Moreover, this tendency was deliberate, and was 
avowed in no uncertain tone. Thus Fourier could praise the utility 
of mathematics by declaring that there was no language more 
universal or simpler, more free from errors or obscurity, more 
worthy of expressing the unchanging relations of natural entities ; ” 
in & burst of enthusiasm he declares that, from the point of view he 
had indicated, mathematical analysis is as wide as Nature her- 
self," and ‘‘ it increases and grows incessantly stronger amid all the 
changes and errors of the human mind." Mathematicians might 
almost blush with conscious pleasure at such a laudation of their 
subject from such a quarter, though it errs both by excess and defect ; 
but the exultation of spirit need not last long. The same authority, 
when officially expounding to the French Academy the work of Jacobi 
and of Abel upon elliptic functions,expressed his chilling opinion (it had 
nothing to do with the case) that the questions of natural philo- 
sophy, which have the mathematical study of all important phe- 
nomena for.their aim, are also a worthy and principal subject for 
the meditations of geometers. It is to be desired that those persons 
who are best fitted to improve the science of calculation should 
direct their labours to these important applications." Abel was soon 
to pass beyond the range of admonition; hut Jacobi, in a private 
letter to Legeadre, protested that the scope of the science was not to 
be limited to the explanation of natural phenomena. I have not 
quoted these extracts by way of even hint of reproach against the 
author of such a wonderful creation as Fourier's analytical theory of 
heat; his estimate could have been justified on a merely historical 
review of the circumstances of his own time and of past times; 
and I am not sure that his estimate has not its exponents at the 
present day. But all history shows that new discoveries and new 
methods can spread to issues wider than those of their origins, 
and that it is almost a duty of human intelligence to recognise 
this possibility in the domain of progressive studies. The fact is 
that mathematical physics and' pure mathematics have given much 
to each other in the past and will give much to each other in the 
future; in doing so they will toke harmonised action in furthering 
the progress of knowledge. But neither science must pretend to 
absorb the activity of the other. It 1s almost an irony of circum- 
stance that a theorein, initiated by Fourier in the treatise just men- 
tioned, has given rise to a vast amount of discussion and attention, 
which, while of supreme value in the development of one branch of 
pure mathematics, have hitherto offered little, if anything, by way 
of added explanation of natural phenomena. The century that has 


gone has witnessed & wonderful development of pure mathematies. 
The bead-roll of names in that science—Gauss; Abel, Jacobi; 
Cauchy, Riemann, Weierstrass, Hermite; Cayley, Sylvester ; 
Lobatchewsky, Lie—will on only the merest recollection of the 
work with which their names are associated show that an age has 
been reached where the development of human thought is deemed 
as worthy a scientific occupation of the human mind as the most 
profound study of the phenomena of the material universe. 


—— — — — —— — — — — ÁÓ——M 


THE MASSIE SYSTEM OF WIRELESS TELEGRAPHY.* 
BY A. FREDERICK COLLINS. 


In the apparatus to be described the chief features relate to the 
receptor and a controlling device for switching in and out simul. 
taneously and with & single movement the bell alarm, the oscillo- 
phone, the transformer and the motor-generator, the connections of 
which are shown in Fig. 1. The transmitting arrangement presents 
no new principles, but follows the specifications of the most recent 
practice. In sets built for 100 miles and under the induction coil is 
utilised, but for transmission over greater distances the initial energy 
with which the transformer is supplied is taken direct from the 
street mains, or a small unit producing 25 amperes at 120 volts is 
employed. In the first case, if the current is direct, it is converted 
by & motor-generator into & single-phase, 60-cycle current. The 
primary of the transformer takes 110 volts, and the secondary 
delivers at its terminals the equivalent of 2:5 kw. at a pressure of 
60,000 volts. With this high tension there is charged a battery of 
adjustable plate-glass condensers, which, disrupting the spark-gap, 
sets up the desired oscillation in the radiating system. 

The oscillophone, as the inventor has named his receptor, employs 
an improved form of microphonie contact and a telephone receiver. 
Its connections with the aerial and ground circuits through the 
medium of the controlling switch are shown in Fig. 1. An end view 
of the oscillophone detector is shown in Fig. 2. This wave respon- 
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Fic. 1.—Diacram oF CIRCUITS ков A 250-MinLE TRANSMISSION. 


sive device is mounted оп a base made of a suitable insulating 
material, which also constitutes a support for the terminals of the 
instruments; on this base is mounted a block of hard rubber or slate, 
the opposite sides having rabbets to receive the carbon terminals of 
the microphonic detector. The carbons are flat and are about 3 cm. 
in length, 1 cm. in width and 3 mm. in thickness; these are held in 
operative relation to each other by bowed springs, which also serve 
as conductors. The lower ends of the springs are attached to the 
binding posts to which the oscillophone is connected into the local 
circuit. The terminals are of a composition of carbon and heavy 
oil, the upper surfaces being ground to knife edges. In preparing 
the edged terminals the carbon is ground up and mixed with heavy 
oil in suitable proportions to make a plastic mass, after which it is 
moulded in the desired form and then baked. A terminal conductor 
thus prepared possesses eminently satisfactory characteristics, in 
that it presents an anti-friction surface to the conducting bridging 
element or needle extending across the gap between them. 

The bridging element for the terminals is made of steel, although 
some of the other metals have been found to work satisfactorily ; 
steel is eminently adapted for use in the oscillophone detector, since 
it is possible to hold the needle against accidental displacement on 
the carbon knife edges by magnetic attraction. A permanent magnet 
of the familar horseshoe type is so placed that its legs may be ad- 
justed perpendicularly to the base, so that the lines of force through 
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the bridging element may be made to act as strongly or weakly as 
desired. Its purpose is to sustain the position of the needle on the 
oatbons magnetically, but absolute contact between the element and 
the magnet is effectually prevented by metallic stops, which project 
above the knife edges. In the ordinary forms of microphonic wave 
detectors the bridging element is subject to vibration, and under the 
action of the local current has a tendency to roll from place to place 
on the carbons, which not only impairs its efficiency, but renders 
the readings of the instrument inaccurate; in fact, these are the 
things that have prevented the extended use of the microphone de. 
tector heretofore. In the Massie oscillophone the needle is drawn 
tly to the pins, and is held firmly against the edges of the car. 
enm and in this way the prior sources of trouble have been eliminated, 
and, at the same time, its sensibility is greatly increased. 
A diagram of the oscillophone circuits is shown in Fig. 8. The 
detector of the oscillophone has & normal resistance of, approxi- 


mately, 40,000 ohms, which, after cohesion is effected, drops to less | 


than 700 ohms. The potentiometer, which is divided into two parts, 
is wound for 10-ohm and 150-ohm steps respectively, and a condenser 


of 0°01 microfarad is connected in series with the earth terminal, | 


and thence through the system to the vertical wire. There is pro- 


Fic. 2.—Enxp VIEW or THE OSCILLOPHONE, 


vided a switch to cut in and out the condenser. The oscillophone 
may be connected either in shunt or for potential, as the smaller 
diagrams in Fig. 8 illustrate. Either of these circuits may be used 
at will by means of the switches, the terminals marked P and 8 in- 
dicating potential and shunt respectively. The former is used for 
long-range and the latter for short-distance work. 

In a separate circuit, cut in and out by the controlling switch, is 
the bell alarm for ringing up the operator. This adjunct comprises 
a modified form of coherer, a tapper, relay and bell. The novel 
feature of this arrangement is the coherer, the object of which is to 
facilitate cohering and thus increase the sensitiveness of the device. 
Ooherers using a magnetised-stee] needle imbedded in the filings have 
been experimented with in the past, but in all devices prior to the 
one here described the oscillations had to cohere the whole mass of 


Fig. 8.—DIAURAM OF OSCILLOPHONE CIRCUITS. 


filings and overcome as well the weight or force of gravity on the 
filings in order to form a conducting bridge; further, in cohcrers of 
this type the tapper must strike blows of considerable force to de- 
cohere the filings, while in practice these requirements decrease to 
no small extent the sensitiveness of the coherer. 

To obviate these tendencies Massie has designed a coherer in 
which the magnetised needle is supported with its end out of or free 
of the non-magnetic filings as distinguished from being engaged 
with a mass of filings. In the cross-section shown in Fig. 4 a strip 
of metal, 1, constitutes one terminal of the coherer and supports a 
сар, 2, also of metal, which serves as a conductor, as well as to 
contain a mass of silver or other non-magnetic filings, 8; the con. 
taining cap is secured within the glass tube, 4. The magnetised 
needle, 5, may be adjusted in the collar, 6, and its position fixed by 
the screw, 7. In the diagram the letter T designates the tapper, 
which is of the usual electromagnetic type. The mass of filings, 8, 
is placed in the cup, 2, and then the magnetic filings are put on top 


or superimposed so that when the needle is adjusted in proper 


proximity thereto the magnetic filings are attracted and held up by 
the needle and just in contact with the mass of filings in the cup. 
The magnetic filings are thus cohered at all times, leaving nothing 
fdr the oscillating current to do but to cohere the magnetic to the 


nen-magnetie filings, the line dividing them constituting a surface 


having a multitude of small faces to facilitate the cohering action. 
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The non-magnetic filings may be of silver, nickel or other metal, 
and the magnetic filings are preferably of soft Norway iron. The 
difference in the structure of these metals gives rise to numerous 
sharp edges and minute faces forming an imperfect electrical contact 
having an infinitely-thin insulating film of air between them. The 
effect of thus superimposing the two different kinds of filings in 
a line at right angles to the surface of the earth is to produce an 


. effect of cohesion by the electric oscillations and forces of gravitation 
in identical direction. For this reason it is obvious that the energy 
necessary to break down the minute air films and weld the edges of 


the filings together is much smaller than in coherers where the con- 
ductor plugs are parallel with the earth's surface. The current in 
this coherer need not be directed through the magnetic filings, the 
surface presented by the top layer of such filings and the sides of 
the cup acting as conductors; further, the mass of non-magnetic 


Fic. 4.—Masste ConknER. 


filings shown in the drawings need not be, and, in fact, is not 
cohered, the cohesion of the magnetic filings to the many-faced 
surfaces being effected by the top layer of the non-magnetic filings, 
80 that the oscillations have N less work to perform than in 
‘other detectors that have sought to aid cohesion by magnetism. 

In his patent, specification No. 787,780, Massie describes a very 
‘ingenious switch-controlling mechanism that is a wonderful improve- 
ment over the plugs formerly used and the multipole, double-throw . 
switches that are now a familiar adjunct of every system. The 
advantages of the controlling switch will be arent by referring 
again to the diagram (Fig. 1). Here it will be readily observed 
that the many different circuits are open and closed in sequence by 
1а single movement of the lever. These circuits include those that 
carry the low-voltage, direct current of the motor and high-tension 
-oscillations of the radiating system, and those operating the bell 
‘alarm, oscillophone and high-frequency currents set up in the 


-| resonator. 


Fig. 5. —Di TALS or CONTROLLING SWITCH. 


The sectional front elevation (Fig. 5) will serve to render its 
construction and operation apparent. The mechanism is mounted 
on & hard rubber block, and on opposite sides there are two rows of 
binding posts. Mounted rigidly on the bed are bearings supporting 
a rock shaft; over the rock shaft and between the bearings is an 
elongated sleeve made of brass; the shaft and sleeve are associated 
so that their turning movements are in unison. А peripherally 
indended disc, 22, is rigidly connected with one of the bearings, 18, 
and to one end of the shaft, the latter being attached to the hub of 
& hand lever, by which the rock shaft can be turned to bring it into 
three different positions. The lever is provided with & spring pawl, 
the effective portion of which is adapted to be thrust into any one 
of the three peripheral indentations in the disc 22 by the action of 
the spring of the pawl in order positively but yieldingly to maintain 
the shaft in its three positions. 

The tension of the spring prevents the hand lever and shaft from 
accidentally shifting, though permiuiag them to be easily mani- 
pulated by the operator. Rigidly fastened to the sleeve are three 
discs made of a non-conducting material; these discs are arranged 
to turn between the contact strips, a view of which may be seen in 
Fig. 1, and which are connected to the binding posts. | 
By turning the lever carrying the rock shaft, 23. different com- 
binations chn be secured by causing the three-circuit closers or 
bridging devices alluded to to extend across and in contact with the 
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upper sides of the several perpendicularly-disposed contact strips. 
Movably connected with the shaft outside of the contact wheel, 28, 
is the hub of a knife; the hub is loosely carried by the shaft to 
secure a relative motion between the knife and shaft, the knife con- 
stituting a circuit controller. It will be apparent that when the 
sending circuit is closed ready for use both receiving circuits are 
open and grounded so that no injury can result to the operator or to 
the receiving instruments. By means of this arrangement tlie en- 
tire system is controlled by a single device and to change from the 
sending to the receiving circuits or vice versa a single movement is 
all that is required; in this way the speed in operating is greatly 
accelerated and its rapidity is comparable with the wire system of 
Morse. 

The sensitiveness of the oscillophone has been frequently tested 
by the operations at the Block Island station, where messages in 
times past were picked up the moment they commenced to signal 
to the Nantucket Shoals Lightship, 90 miles to the east of Block 
Island; then assuming the ure were working at a distance of 
60 miles, the message-bearing electric waves traversed 150 miles, 
to the Rhode Island coast, where they were received and translated 
by the oscillophone and read by the operator in charge. 


———— —ê— 
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NOTES ON THE INDUCTION MOTOR AS GENERATOR. * 
BY T. P. E. BUTT. 


It has been known almost from the initial invention of the asyn- 
chronous alternating motor, generally known as induction motor, 
that, if connected to its supply mains and driven at a slightly higher 
speed than synchronism, it reverses its usual function and becomes 
a generator. There is another point in such machines equally 
interesting, and perhaps more useful, demonstrated by Danielson 
about two years ago. He described a method of converting an 
alternating-current motor from asynchronous to synchronous, by 
suitably exciting the rotor with continuous current. This is a point 
for which much use should be found, for such machines, in addition 
to possessing the inherent qualities of the synchronous motor, are 
self-starting. In order to effect this the motor is started up as an 
induction motor on light load, so that its speed approximates 
_ synchronism. At the right moment the rotor is switched over from 
the resistance to & suitable source of continuous current, which pulls 
it into 5 and maintains it at this speed. Such machines 
should be of use on inductive systems to raise the power factor, 
where such an inflexible arrangement as the ordinary synchronous 
motor may not find favour. Circumstances having placed the writer 
in a position to test the above principle, he assumed that the con- 
verse would hold good; that is, if power were applied to the rotor 
shaft, and its windings supplied with continuous current, the out- 
come would be a successful generator. The résults are given in this 
Paper, and, although not obtained under favourable conditions, are 
of interest , 

About two years ago, when it was decided to augment the lighting 
supply of Johannesburg from the electrical plant of the Robinson 
Deep G. M. Co., it was found necessary to obtain an additional 
generator to provide a reserve for the existing plant, in case of 
accidents and to allow for general repairs. The management did 
not at first agree with this idea and the project temporarily fell 
through. It happened, however, that a 300-H. p. 2,000-volt induc- 
tion motor, originally intended for operating a hoist, had been lying 
dismantled on the property for several years, and tho suggestion of 
the writer to convert this into a generator was entertained and 
adopted. 

It should be explained here that the generating plant consisted of 
tso direct-coupled three-phase 250-kw. machines working at 2,100 
volts 60 cycles, and the power demand was such as to require one 
generator constantly running, the second assisting on the peak of 
the load for several hours during the day, whilst from 4:80 p.m. till 
midnight this second generator was loaded and often overloaded for 
the municipal supply, and although in case of accident to either 
generator the mine requirements would have had first considera- 
tion, the town supply was sufficiently remunerative to warrant the 
installation of another machine. Owing to the difficulty in getting 
an engine suitable for driving this machine at short notice it was 
arranged to operate it from one of the mill engines a 500-н.р. single- 
crank, compound engine, having at that time a surplus of about 
300 н.р. A friction clutch and pulley were attached to an exten- 
sion of the line shafting, and rope drive provided. This necessitated 
the location of the generator in a wing at the extreme end of the 
power house, in a position invisible from the main switchboard 

To use the generator asynchronously involved very little alteration 
to the existing apparatus. The windings, of course, remained the 
same, but it was necessary to make provision for a variable speed 
for this machine, which, unlike the ordinary generator, requires a 
ue ы оки тои 
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speed from the mill engine was out of the question, and recourse 
had to be made to other means—viz., magnetic slip; this demanded 
the installation of the huge rheostat which originally formed the 
controller. This method would not be an efficient one if constantly 
used, but this was not intended, its use being restricted, as a rule, 
to the short period of time required in putting in, or taking out of 
parallel with another generator, to regulate the transfer of load. 
This arrangement demanded & permanent increase of speed above 
that of synchronism, and an increase of 5 per cent. was allowed, 
which was as much as possible, taking independent working into 
account. The controller was located near the generator and operated 
by motor from the switchboard, the position of its axle being indi- 
cated by luminous signals. 

The arrangements for asynchronous running were practically 
complete, but for independent working an exciter was required, 
suited to the rotor winding, and for this purpose a disused plating 
dynamo was found having a capacity of 600 amperes at 30 volts. 
A low-tension panel was installed near the generator, and the rotor 
windings connected to it, provision being made for rapidly connect- 
ing them to either the exciter or controlling rheostat. 

The frequency of the asynchronous generator is determined solely 
by the currents supplied to it by the synchronous machine regard- 
less of its own speed. The speed, however, must not rise above a 
certain critical value, or the power required from the prime mover will 
fall off rapidly, due to magnetic leakage, as in the case of the motor. 
Provision then must be made for this in governing the engine, or 
should this point be exceeded the engine might run away. The 
power-factor will be dependent on the amount of load supplied to 
the system, but independent of the nature of such load, so that any 
currents demanded by apparatus employed on the system not in 
phase with the working current must be supplied by the synchronous 
machine. Paralleling is, of course, a simple matter, there being no 
need for synchronising ; it is always better though, to get the speeds 
ав near ав possible to avoid disturbance to the system if the machine 
is of large relative capacity. 

When the machine is connected up to operate as a synchronous 
generator, the rotor is simply transformed into a field magnet with 
& continuous iron surface, instead of the usual definite polar 
projections. 

The first trial took place under asynchronous conditions; the 
machine, it should be stated, had a distributed winding, three slots 
per phase per pole in stator and four in rotor, the number of poles 

ing 24, so that the permanent speed was 315 revolutions, or 5 per 
cent. above synchronism at 60 cycles. At this speed, or near it, 
and with the rotor resistance all in circuit, the switch was closed 
on the 'bus bars, thus paralleling it with a synchronous generator 
which at the time was delivering 90kw. A current equivalent to 
30 per cent. of the non-inductive full-load current was taken, and 
under these conditions the disc movement of a sensitive watt-hour 
meter in circuit was scarcely perceptible ; the resistance was then 
cut out, until the whole load was taken, and steam was then 
shut off the synchronous machine, which continued running as 
& motor. After this steam was again admitted and the load 
inereased and distributed by means of the rheostat on the two 
machines until a combined load of 869 kw. was carried, out 
of which the induction machine supplied 170 kw.. This was 
the limit attained and was determined by the speed of the mill 
engine, which was not well governed and at this point became 
unstable, thus causing sudden transfers of load between the gene- 
rators and big voltage variations. A higher limit would have been 
obtained with a more favourable load—that is, motors of relatively 
small capacity or lights—but nothing less than 50-H. p. motors were 
available, and the switching on of such at this stage would cause 
a marked fall in speed of the mill engine, upon which heavy surgings 
of current would take place, knocking the voltage beyond control 
and dislocating the service. 

The machine was next tried as an independent generator. More 
interest was attached to this test, as if the operation proved success- 
fu], this method of working would have considerable commercial 
value. Two methods of exciting the rotor were available, either by 
cutting out one branch of the winding altogether, and connecting 
the other two in series to form the path for the current, or by con- 
necting two branches in parallel and putting the combination in 
series with the third. This latter method was found to be more 
economical in exciting current. The trials under these conditions 
and with an induction-motor load resulted in attaining an output ot 
180 kw. before the engine governing gave trouble. The excitation 
at this load was 7 kw. Оп а lighting load the results were extremely 
satisfactory, the output limit being largely increased; in fact, on 
certain occasions of big demand at the municipal lighting station, 
loads up to 815 kw. have been delivered with an excitation of 880 
amperes at 25°5 volts. The engine under this load had got beyond 
governor control and fallen 4 per cent. in speed, but beyond this 
showed no signs of distress. This load, however, was abnormal, the 
maximum seldom exceeding 260kw. The excitation required at no 
load was 188 amperes at 05 volts or 1,811 watts as against 27 
ya at 188 volts (8,591 watts) for the regular generator. At 
loads of 180 kw. on similar power-factors of approximately 0°75, the 
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excitations were 6:4 and 5:2 kw. respectively; here the longer air- 
gap of the regular generator tells to кыре. On similar loads 
(lighting) of 220 kw. the order is reversed, the regular generator 
requiring 5:2 kw. against 4°5 kw. of the converted machine. | 
The excellent results obtainable on non-inductive loads, neglecting 
the part due to less armature reaction, were attributable to the 
gradual assumption of the load, under lighting conditions, as dis- 
tinguished from the sudden changes caused by switching on motors 
of large relative capacity, when on inductive loads. The temporary 
pulling up of the prime mover under the latter conditions was, of 
course, noticeable on lighting loads when heavy banks of lamps 
were thrown on; but this occurred very seldom, and it is obvious 
that, although inconvenient in such cases, it had not the dangerous 
factor which such occurrences might mean to motor loads. This 
machine offers another field of usefulness as a motor, and with its 
present connections can be used in case of emergency to drive half 
the mill (100 stamps), no change at all being necessary beyond dis- 
connecting the mill engine. | 
Independent working was certainly a success, and up to the time 
of the writer leaving the company it was nearly always used as such. 
The ehort air-gap and low flux density in the rotor, although favour- 
able as a motor, allowed a big armature reaction when generating 
on inductive loads, but the effects of this would not have been so 
noticeable with automatic voltage regulation, such as, say, the 
Tirrell system. As to the use of such machines in mining districts, 
. Buch as the Witwatersrand, it depends entirely on circumstances. 
No doubt, in the near future isolated electric generating plants will 
disappear, and be replaced by central supply stations, operating over 
suitable areas. When such a system is actually in sight, any im- 
mediate addition to the generating plants of mines likely to be 
affected by the change could be provided for by a machine such as 
described, which, on conversion of the systems, could at once resume 
its original róle as a motor. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FoURNIER D’ALBE. | 


Vulve Cells—The aluminium cell is by no means the only 
electrochemical valve or rectifier available. A large number 
of other cells show similar properties in the way of allowing a 
current to pass in one direction only. Such cells have been 
studied by W. Holtz, who gives a very large number of roughly 
determined results, using electrodes having a surface ratio of 
1:200, and sending currents alternately in both directions. 
Most cells show some kind of valve action, even tin, zinc, car- 
bon and platinum, in dilute sulphuric acid. But very decided 
valve action is only shown by aluminium, copper, cobalt, anti- 
mony and bismuth. Aluminium immersed in aluminium 
chloride shows currents in the ratio of 88:3, but in this case 
the anode must be smaller for the larger current, instead of the 
cathode, as in sulphuric acid. Copper in chloride of copper 
shows a similar ratio, but in this case the cathode must be 
smaller for the larger current. Cobalt shows the reversed 
aluminium effect in dilute sulphuric acid, whereas antimony 
and bismuth show the normal effect. This is very high in the 
case of antimony, the ratio of the currents in the two directions 
being about 100 : 1, so that an antimony cell may be used as 
an effective rectifier. If some of these effects are due to a 
layer of oxide, the others must be due to a film of hydrogen. 

[W. Horrzz, Physikalische Zeitschrift, August 1, 1906.) 


Dimensions of Electrical Quantilies. —P. Rossi attempts a 
revision of dimensional formule in the light of our modern 
views of electricity. He retains the fundamental quantities of 
length, mass and time, but stipulates that mass is to be regarded 
only provisionally as fundamental. He adds another funda- 
mental quantity in the shape of quantity of electricity E, 
which we must nowadays regard as equally important and 
fundamental with matter itself. On doing this, the electric 
and magnetic dimensional formule acquire rational interpreta- 
tions and integral exponents. Current becomes ET-!, E.M.F. 
becomes ML?T-?E^! (energy acquired by unit quantity of elec- 
tricity in falling through the difference of potential), capacity 
becomes M-!L^?T"E?, and resistivity ML°T-'E-2. This nota- 
tion does not exclude the possibility of reducing the number of 
fundamental quantities by expressing one of them in terms of 
the others. Thus Joubin has tried to express E by the dimen: 
sions L?, and otbers have identified E with M. 

[P. Rossr, Nuovo Cimento, May, 1905.] 


Magnetic Double Refraction.— A. Cotton and H. Mouton 


announce some interesting additional results of their study of 
magnetic double refraction and rotation in liquide. 
active positively-rotating liquids may be obtained by heat- 
ing colloidal solutions. If a colloidal solution of iron hydroxide 
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recently prepared by dialysis, such as Bravais iron, is sealed 
up in a tube and exposed to a temperature of 100 deg. for four 
hours, its double refraction increases to 40 times its original 
value. It varies with the square of the magnetic field, with- 
out inversion. At the same time, the liquid becomes more 
viscous, more opaque and diffuses the light more. A micro- 
scopic examination shows that the thickness of the grains is 
considerably increased by the heating. There is thus a con- 
nection between the size of the grains and the double refrac- 
tion. If Bredig’s method of electrode disintegration is ap- 
plied to iron, a yellow colloidal solution is obtained, show- 
ing ultra-microscopic grains. Such a preparation the authors 
propose to call Bredig iron. The preparation shows a very 
peculiar change of refraction with field strength. The curve 
rises abruptly from the origin, but at a field intensity of 
about 3,000 units it changes into a slightly-rising straight line. 
If the iron is disintegrated in glycerine, a grey liquid is 
obtained which gives rise to Majorana's bimagnetic rotation, 
or rotation independent of the direction of the field. This is 
due to an unequal absorption of the luminous vibrations 
parallel and normal to the field respectively. It is further 
observed that the microscopic particles are oblong, and that 
they arrange their major axes in the direction cf the field. 
But it is possible to obtain liquids free from iron which show 
magnetic double refraction. This may be done by mixing 
solutions of sodium carbonate and calcium nitrate. The 
authors believe that magnetic double refraction is only 
obtained when the size of the particles Jies between certain 
limits. When they are too small the Brownian movements 
stimulated by the field prevent the orientation. 
[Соттон and Mouton, Comptes Rendus, August 7, 1905.] 


Recombination of Ions in Gases.—O. W. Richardson attempts 
to explain the variation of the rate of recombination of ions 
formed in gases with the pressure of the gas by the theoretical 
method devised by Langevin, in which round each negative 
ion a sphere is described whose radius is arbitrary, except that 
it must be large compared with the mean free path of an ion 
and small compared with the average distance between two 
ions, and the probable collisions are calculated. The results 
go to confirm the hypothesis that recombination only takes 
place after the kinetic energy of the ions has been reduced by 
collision with neutral molecules, when the ions are very near 
each other. Practically every ion which makes a collision 
with four molecules becomes fixed. Most of those which make 
only three, and about one-sixth of those which make only two 
collisions, recombine. The terms with fewer collisions become 
more important at low pressures. An ion in carbon dioxide at 
high pressures probably contains the same number of gas 
molecules as an ton in alr. 

LO. W. RicBAnRDsoN, Philosophical Magazine, August, 1905. 


Electrons and Matter.—C. H. Wind discusses the present state 
of the question of mass in connection with matter and with 
electrons respectively. It is now commonly assumed that 
electrons have no inertia or mass in the ordinary sense. When, 
however, they are placed in an electric or magnetic field they 
are capable of acquiring energy, and therefore inertia, as an 
attribute of their motion. This energy is taken up out 
of the field, which is, therefore, a field of energy. The 
magnetic energy of an electron is, like the kinetic energy 
of matter, proportional to the square of its velocity. But 
the first law of motion does not apply to the moving elec- 
tron beyond certain limits. Sommerfeld has shown that 
an electron moving at a greater speed than that of light 
experiences a retardation which is independent of any other 
mass in the universe. The third law also fails in the electron 
theory. For two electrons may, by virtue of their motion, 
influence each other without the force being in the line joining 
them. In the propagation of light a similar failure occurs, 
for a reflecting surface may experience the pressure of incident 
light whose source is extinct for some time. 

C. H. Wix p, Physikalische Zeitschrist, August 1, 1905.] 


r2 


748 


The Electrician. 


The Oldest Electrical Journal (established as a weekly Journal, 1861—1878). 


ublished every Friday, Price Sixpence ; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 


1,2 & 3, SALISBURY COURT, FLEET ST., LONDON. 
Telephone: 949 Holborn. Telegrams: ELECTRICIAN NEWSPAPER LONDON. 


~ = 


All Letters relating to Subscriplions, Advertisements and other business 
matters to be addressed Publisher, “THE ELECTRICIAN," Salisbury- 
court, Fleet-st., London. Cheques and P.O.s to be crossed ** Coutts & Со.” 

Ait Editorial communications to be addressed to THE EDITOR. Letters 
for insertion in ‘Ture ELECTRICIAN,” or containing questions, to be 
accompanied by name and address of the writer as evidence of good faith. 
No notice will be taken of anonymous communications. 

„ THE ELECTRICIAN " offers exceptional advantages lo Advertisers. It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. 745 statement is guaranteed. 

Acvertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Office 
by First Post Thursday. Renewals of expiring advertisements and 
alterations to standing advertisements by Wednesday. Wrapper 
Advertisements by first post Wednesday. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and all kinds of SMALL ADVER- 
TISEMENTS accepted up to 5 Р.М. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 


All Books, New. 5, and other Publications can be ordered direct of 
“Тнк ELECTRICIAN" Printing and Publishing Co.(Lid.) The well-known 
"ELECTRICIAN" SERIES of Standard Electrical Werks at presentconsists of 


"THE ELECTRICIAN” iere ap ques TRADES’ DIBRCTORY ао raped 
BOO Subscri price 7s. 6d. postage extra, before Deoem any 
we fer next edition. Published Abouf 11787 . Price 16а. ; by post 
K. 15e. 9d. ; British Colonies and abroad 178. 1 U States 18s. 6d. Full 
Digest of the Contents of the DIRECTORY AND HANDBOOK post free on application. 
HANDBOOK FOR THE ELECTRICAL LABORATORY & TESTING ROOM. B 
Dr.J. A. FrzmisG. Vol. I., 12s. 64. net, post 188, Vol. II., 14s. net, post 14a. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND PRACTICE, 
By Dr. J. A. Fusume. Vol. L—THE INDUCTION OF NELECTRIO 
New EDITION. 12s, 64., post free. VoL IL—THB UTILISA- 
TION OF INDUCED CURRENTS. 12s. 64., post free. 
ELECTRI Mrs. AYRTON. 122, 6d. 
C R TELEGRAPH ENGINEERS: Бу Ј Erron Tove, 
M. I. E. E, 10s. 6d. free; abroad 118. 


ENT GUIDE ab at GABLE TESTING. By 


Third Edition. 
H. К. C. FISHER and J. C. H. Darst. 14. 02. net, л 8s.. abroad 8s. 8d. 
о 


post 
RADIO-ACTIVITY : An Elementery Treatise fr ы 5 of the Disin- 
. net. 


FRED E. W. Boppy, M.A. 
CULTURE & HORTICULTURE. By Prof. S. LEMSTROM, 
ne 

" THE : E POOKET-BOOK. Жама by F. о, 

RAPHARL. New Edition in ation. 

PRIMARY ВА : Thet? Theory, Construction and Use, By W. R. Coorss. 
10s. 6d. net, post free 118. l 
SECONDARY BATTERIES! Their Theory, Construction and Use. By B. J. WADE, 

10s. 6d. поб, poe free 118. 
BIBLIOGRAP OF K-RAY LITERATURE AND RESEARGH: Жане by 


С. E. S. PEILLIPS, 66. А 
THE POTENTIO ITS ADJUNOTS. By W. О. Fisuzn. 85., postfree. 
TamxLETT CARTER. New Edition in. 


MOTIVE POWER AND GEARING. By Е, 
pr Tatton, 

SUBMARINE CABLE LAYING AND REPAIRING. By H. D. WrLxmssom. New 
Edition in preparation, 

AL LABORATORY NOTES AND FORMS (Klemen | 
Advanced). Br Dr. J. A, FEE e. In two styles. Particulars on a N 
Vol. II rig ely м Y II. in . = 

о 3 . U E 
TRAMWAY TRAGTIVE EFFORT AND POWER DIAGRAM, 
HANSARD, B.A. бв. 6d. post free in tube 5s.; mounted on б 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT AND PO 

By F. C. Rap New Edition, 7s, 6d. 


KLBOTRIO LIGHTING. By Prof. J, A. Рівмтне. 60. 
AND OTHER METALS. By J. A. Итне, 


HABL. 


VE By d., post free. 
THE ART OF ELECTROLYTIO SEPARATION OF METALS (Theoretical and 
Practical. By Dr. G, Gonz, 10s. 6d.; 


post free. 

OR XLEOTRIOAL STUDENTS. В | 

PRACTICAL NOTES POR OAL By A. И. Кани and 
H. D. WiLEiNsoOx. » post 


бв. ба. free. 
ARMATURES AND COMMUTATORS (Theory and Practices). By 
LAMP AN i G. B. Ram, 
OF ELECTRICAL ү 


INEERIN W. @ 
and H.. M. Krreour. New Edition, Price 7s. 6d. net, post free 7s. abroad fs. 
| BIGNALLING BPAOB WITHOUT Winns BE 


RAPHY 
ELECTRIC Wavas. By Bir O. J. Lopen. New Edition. бе. net., post free 58. 8d. 
DIGEST OF THE LAW OF ELEOTRIO LIGHTING, ELEOTRIO TRACTION, 


20 TVAT TELEPH e. 1904 А, С, Cunris-Harwarp. Эв. 64, 
CARBON MAKING FOR ALL OAL PURPOSES. By F. Јви., 10s. 6d, 


MANUPACTURE OF ELECTRIC LIGHT CARBONS. A Practical Guide to the 
Establishment of a Carbon Man „ 1s. 64, post free, 

STEAM ENGINE IBDIOATOR AND INDICATOR DIAGRAMS, Bdited by w. 
THE B H POST OFFICE TELEPHONE SERVICE, 2s. 6d. net, post free 23.94. 
THE RATING OF ELEOTRIO LIGHTING, ELECTRIC TRAMWAY, AND 


SIMILAR UNDERTAKINGS. By W. d. Воир. 2s. 6d. net, - post free 2s. 8d. 
TELEPHONE INQUIRY : Minutes of the Proceedings at the H За. net, post 


Tee 58. 
TELEPHONE INQUIRY Minutes ef the Proceedings at the Portsmouth. 1s. 6d. 
B. . 
'S MANUAL OF SUBMARINE CABLE TESTING AND WORKING. 


By О. M. BAINES, 7s. 6d. net, poss free 8s, 
TURE WINDINGS OF'ELEOTRIO MACHINES. By H.F.PARSHALL 


11 
DU RS. By W.B.BoUuLT. Post free 4s. Е V 08; 


FULL CATALOGUE POST FREE ON APPLICATION 


THE ELECTRICIAN, AUGUST 25, 1905. 
eee 


" THE ELECTRICIAN " ts published every Friday morning. The Journal 
їз on sale at the railway bookstalls on Friday morning, and can be 
obtained of all Newsvendors ; or direct from the Offices as above. 

Subscription Rates.—The Rates for Subscriptions to “THE ELECTRICIAN” 


are as under :— YEAR. HIALF-YEAR. QUARTER.) Post free, 
United Kingdom 26s. 0d. 138. 6d. 78. Od. payable 
Postal Union ... 30s. od. 16s. 0d. 8s. 04. in advance 


This charge includes all Supplements.) 
New Volumes of “THE ELECTRICIAN" commence in April and October. 
Se: TEE алт Ойон! 


SPECIAL NOTICE. 


NOW READY.—Vol. LIV. of “Тнк ELxCTRICIIX (1,076 pages), 
bound in strong cloth. Price 17s. 6d.; post free, 18s. 6d. Also ready, 
Cases for binding. Price 28.; post free, 28. 3d. 

A complete set of Tae ErEcTRICIAN ” (1878-1905) can now be supplied. 
These sets are very scarce, and early application should be made. 
—— —Mh——k—e——..ñ᷑—— — ͥͤ — 


ELECTROLYSIS OF UNDERGROUND PIPES. 


The electrolysis scare, about which so much was heard a few 
years ago, has almost died a natural death, and, except in the 
Parliamentary Committee rooms, it is hardly ever mentioned. 
In the early days of electric traction enterprises, before the 
days of return feeders and negative boosters, there was, perhaps, 
a substantial amount of foundation for the fear that under- 
ground pipes might be endangered by stray electric currents. 
This was at once used as a weapon of offence by the gas com- 
panies which were threatened with competition, and evon when 
this element was absent, they have sought, and sometimes 
obtained, the insertion of protective clauses in tramway bills 
But Parliamentary Committees are now far less willing to 
accede to requests for such clauses than they used to be, and 
the reason is obvious. Provided a system of tramways is con- 
structed in accordance with the Board of Trade regulations and 
is approved by the Board’s inspecting officers and electrical 
adviser, there is nothing to fear from electrolysis. Precautions 
are necessary, of course, especially in a large system composed 
of lengthy ramifications, where the rail resistance is a factor of 
the utmost importance, and where it becomes an exceedingly 
expensive matter to provide adequate return feeders. 

Interest in the subject has been reawakened by the publi- 
cation of a report drawn up by an “electrolysis commission ” 
appointed by the German Society of Gas and Water Engineers. 
An abstract of this report appears in another column, and it 
will be seen that there is small reason to desire any change in 
the existing state of affairs. It is a significant fact that out of 
109 towns possessing tramway systems only 14 reported any 
noticeable effects of electrolysis, and that no fewer than 61 
had no return feeders. So that even where the rails alone 
were relied upon for conveying the current back to the station 
it does not appear that harmful results accrued. Nevertheless, 
the commission made some recommendations, some of which 
will probably not find favour with English tramway engineers. 
The suggestion that one volt shall be the maximum difference 
of potential allowable between any two points ona system, for 
instance, will meet with objection. This figure is undoubtedly 
far too low, and practice has proved conclusively that the Board 
of Trade limit of seven volts provides adequate protection. 
Nothing is said as to the permissible current density in the rails, 
butthe remarks regarding return feeders are worthy of carefulat- 
tention. Apparently, the commission favourthe plan of running 
feeders in pairs: one positive and the other negative. Both 
should have the same cross-section, hut preferably the negative 
should be the larger. In order that the 1-volt standard may 
be maintained it is, of course, essential that the points where 
the negative feeders are connected to the rails should be at the 
same potential under average working conditions. This is not 
an easy matter to arrange, but it can be effected by means of 
resistances or boosters in the negative feeders. Fortunately, 
English engineers are not required to work to such a fine 
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degree of accuracy, and so long as the 7-volt regulation is 
complied with nothing is said. Certainly, the commission’s 
regulations would involve much heavier expenditures on cop- 
per, and the idea of using variable resistances in negative 
feeders is not one that will receive much support. It is almost 
grotesque that these hair-splitting recommendations emanate 
from a country in which there are no statutory tramway regu- 
lations as to the rail return. The suggestion that pipes which 
cross a track should be insulated in the vicinity or provided 
with metallic covering is excellent, theoretically, but it is also 
absolutely impracticable. Presumably, the commission would 
like to mulct the tramway authority in the cost of performing 
this work. The main point of difference between the German 
rules and our own regulations is that our Board of Trade in- 
sist on an earth at one point of the return system, while the 
Germans advocate no connection to earth at all. 

With regard to the tests carried out at Strassburg, it is very 
probable that most of the trouble lay with the bonds, which, it 
is almitted, were in a very bad condition. Even here, how- 
ever, the maximum P.D. observed between the rails and a pipe 
was only 11:5 volts, and it may safely be assumed that if the 
bonds had been in good condition the P.D. would have been so 
small as to be negligible. The report of the Dresden tests is 
incomplete in that it does not specify the maximum differenco 
of potential observed. Obviously, a drop of 8 volts per mile of 
track does not necessarily imply that the maximum drop was 
8 multiplied by the number of miles of track ; indeed, it is 
quite possible that 8 volts was the actual maximum between 
any two points on the whole system. "Throughout tbe entire 
report and recommendations there is no mention whatever of 
the British regulations, and it is surprising that the represen- 
tatives of the German Society appointed to consider the question 
did not attach some importance to such rules, which have 
proved so admirably efficient in practice. That they are 
efficient is manifest from the absence of cases which point to 
their being inadequate. It is true that there was a case of 
electrolytic action at Reading as recently as a few months ago, 
but Mr. E. M. Lacey showed that it was due to a bad arrange- 
ment of feeders. Moreover, he pointed out that one of the 
Board of Trade regulations had not been complied with. It 
seems that the negative feeders were connected to earth 
through a current-indicating device at the station end instead 
of at the point of connection to the rails. "This, however, was 
an extremely rare case and can, in no sense, be attributed to 
any flaw in the statutory regulations. Germany is admittedly 
a “rule and regulation "-loving country, but it will not be a 
good thing for German tramways if the gas and water engi- 
neers’ recommendations are made applicable to new undertak- 
ings. Fortunately, English tramway engineers are only too 
anxious to avoid electrolytic troubles, and vast experience has 
taught them that there is no rule of thumb for the arrangement 
of feeders. Every case requires expert treatment and a pains- 
taking consideration of individual circumstances. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. forabroad or for foreign book.) 
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The Electrical Transmission of Energy. By ArTHUR VAUGHAN 
AnBoTT. 4th edition. (New York: D. van Nostrand Co.) 30s. net. 


There are few, if any, books that treat this subject so ex- 
haustively as the volume under review. The first chapter is 
of an introductory nature, and deals with distribution, parallel, 
series and mixed systems being briefly explained with the aid 
of diagrams. Then follows an excellent treatise on the pro- 
perties of wire. This chapter describes some of the processes 
employed. in the manufacture of wire, and the various wire 


fortunate. 


gauges in use in England and America. Several pages are 
evoted to aluminium wire and specifications for ick wires of 
different conductivities are given in full. The remainder of 
the chapter consists of useful tables giving data concerning 
various makes of wire, and explanations of the methods of 
calculating the tension in aerial wires. 

In certain instances the effect of the author’s American ex- 
perience is plainly visible; for instance, he says that, until 
recently, all electrical circuits were of the aerial type. Little 
points of this kind are, however, quite unimportant, especially 
when they only occur infrequently amongst a mass of most 
valuable information. 

The chapters on construction of aerial circuits are very com- 
plete, although they will probably appeal more to American 
engineers than to their English brethren. Insulators are dealt 
with very fully, but the illustrations leave much to be desired. 
Curves are given in a separate sheet, and it is clear from those 
that the leakage depends more on the shape of the insulator 
than on the material of which it is formed, within, of course, 
certain limits. | 

In the chapter on electric-railway circuits exception will 
probably be taken to the author's statement that the rails 
form a sufficiently good return in the majority of cases. This 
is quite contrary to English experience, and compliance with 
the Board of Trade regulations would probably be impossible, 
in large systems, if return-feeders were not used. Many forms 
of lightning arresters are described, the only notable omission 
being that of the simple “horn” type. A useful appendix to 
Chapter V. consists of a reprint of the insurance regulations 
for the installation of circuits, as set forth in the American 
National Electric Code. 

Chapters VI. and VII. deal with the construction of under- 
around. circuits. A certain amount of revision must have been 
omitted here when the new edition was prepared, for the 
author, in describing the Crompton conduit system, gravely 
states that The hauling cord is introduced by attaching it to 
the collar of a small dog, who is trained to run along the bot- 
tom of the subway from handhole to handhole.” That dog 
certainly deserves perpetual fame, but it is quite time that he 
was spoken and written of in the past tense. The description 
of the Callender system, in which the name Callender is wrongly 
spelled, is not calculated to impress the reader very foul) 
with that system. In view of ће “ melted asphalt or insulat- 
ing compound," otherwise bitumen, which is poured into the 
trough, the author considers that insulation on the cable is 
superfluous, and that bare conductors would answer equally 
well. Another description of the solid system is no less un- 
This is the system employed by the British Insu- 
lated & Helsby Cables and other companies, although the 
author does not say so; what he does say is that it is 
“adopted in the distributing systems of Cologne and in two 
or three other European cities." Moreover, the reader is told 
that the trough is filled with asphalt or concrete, tbat no 
cables laid on this system have been in operation sufficiently 
long to determine their probable life, and that the cables 
employed are covered with two lead sheaths and iron armour- 
ing. It is regrettable that the author did not devote more 
care to the revision of this part of his work. 

One of the best chapters in the book is that on conductors 
for alternating currents, wherein the subject is treated by 
means of vector diagrams, and the accompanying mathematical 
work is not of too abstruse a nature. On p. 628 there appears 
a chart giving the price of certain Fowler-Waring cables; con- 
sidering the cireumstances, this might well have been omitted. 

On the whole, the book may safely be recommended to 
students and to engineers ; but if the author produces a fifth 
edition he would be well advised to re-write some of the matter 
and even delete certain portions entirely. | 
Electricity in the Service of Man. By R. Матлдхкох WALMSLEY, 

D.Sc. New edition. (London: Cassell & Co., 1901). 108. Gd. 

It has taken us so long to read this book that we can under- 
stand how laborious a task its revision for a new edition must 
have been. The character of the work in its previous edition 
was such, moreover, that more than mere revision was required ; 
a large amount has been re-written and much has been added. 
But Dr. Walmsley has found it impossible to complete the 
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programme he had laid down for himself, for he naturally had 
other duties which had a prior call on his time. He has split 
up the book into two parts, bound together in one bulky 
volume. The first part still bears a resemblance to the old 
“ popular " work, about which we had some hard things to 
say 12 years асо. It deals with The History and Principles 
of Electrical Science" ; these are recorded in simple language, 
and will be easily understood by the beginner whether he takes 
up the book as an amateur or as a student. Unfortunately, 
however, the method of exposition customary in the early 
days of electrical science has been adhered to, by which the 
history and principles are too closely intermingled ; and when 
the history has finally reached the stage of the practical 
application of the principle, the author in nearly every care 
refrains from pursuing the subject further until the proper 
time and place is reached in the second part of the book, 
“Technology of Electricity." 

This method has two «disadvantages: First, the reader who 
only desires an easy and popular treatise is landed at the end of 
each section in Part I. at a point in history many years old, 
with a description and illustration of an obsolete machine or 
piece of apparatus. If, then, he turns to continue the subject 
in Part Il., so as to see what is really the present-day outcome 
of the machine, he is at once taken far out of his depth in an 
elementary text-book on the subject. But the second dis- 
advantage is greater. Dr. Walmsley, in a characteristically 
conscientious way, has dealt so fully with the first subject he 
tackled in the second part of the book that time has failed 
for the completion of his self-imposed task. Part II. only 
deals with dynamos, motors and measuring instruments, and 
the author was obliged to abandon all the other subjects for the 
present. The chapters on dynamo and motor construction are 
excellently written and well illustrated, but they only tend to 
emphasise the incompleteness of the whole work, in spite of 
its 1,200 pages. 

It is only possible to realise the extent of these omissions by 
taking one or two examples. In a book on “ Electricity in the 
Service of Man,” the reader would naturally expect to find a 
description and explanation of the incandescent lamp—one of 
the most serviceable agents of electricity. He finds pictures of 
the early Edison and Swan lamps, and of the lampholders used 
in the early eighties; but he can find nothing about the pre- 
sent-day lamp, the effect on it of changes of voltage, nor the 
lampholder, cord-grip, switch and fuse which he uses in con- 
junction withit. All these belong to the unwritten portion of 
Part IL. Under *switch" in the index he will come to a 
reference to no-voltage and overload release switches in one of 
the chapters on motors, but we have been able to find nothing in 
the book at all about an ordinary single-pole switch. Should he 
desire to replace a fuse, he may read the book from cover to 
cover and still be unable to do so, although, in the chapter on 
the thermal effect of the current, he can learn how to calculate 
the number of units of heat that would be generated in a 
Wire ina given time. Formule are given for the calculation 
of the capacity of a cable, but nothing is included in the book 
to give an idea of the methods employed in practice for con- 
veying to the consumer the current generated in the dynamos. 

Many of the chapters taken individually are well-written 
and instructive, but as a whole the production must be classed 
as a failure. This is the more to be regretted for the fact 
that the author has evidently put a great deal of work into 
it, and it might be imagined that the Principal and Head of 
the Engineering Department of the Northampton Institute 
should have been the very person to write a book on Electri- 
city in the Service of Man, and to endow it with the severely 
practical character that such a book should possess. 


“The Transactions of the International Electrical Congress, 
St. Louis, 1901." 

We have received from the organisation of the International 
Electrical Congress, held at St. Louis last year, three thick 
voluines, containing a brief history and the minutes of pro- 
ceedings of the Congress, together with the 158 Papers read 
апа the discussions thereon. Most of the more important 
Papers were published in The Electrician at the time of or 
soon after the Congress, but the volumes under review in- 
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clude a considerable number of contributions which were at the 
time not ripe for publication. The range of the subjects 
dealt with was outlined in one of our leading articles at the 
time (The Electrician, Vol. LIII, p. 1,032), and the ad- 
ditional Papers now brought to our notice do not call for 
comment beyond that expressed in the article quoted. A 
portion only of the Papers read was discussed—owing, no 
doubt, chiefly to lack of time—and the discussions rarely rose 
above the commonplace. The volumes have been carefully 
edited, and the drawings and general appearance leave little to 
be desired. "The work deserves a place on tho shelf of every 
engineer's library, not only in virtue of the series of serviceable 
Papers contained in it, but also on account of its historic value. 

Great credit is due to Dr. A. E. Kennelly, who acted as 
general secretary to the Congress, for the enormous amount 
of work which he must have accomplished, as evidenced by 
the three bulky volumes before us. The transactions have 
been edited and published under the joint direction of Dr. 
Kennelly and Mr. W. D. Weaver, treasurer. 


Gas Engines and Producer Gas Plants. By R. E. Marmor. Trans- 
lated from the original French manuscript by W. B. KAEMPFFERT, 


with preface by DodALD CLERK. (London: Crosby Lockwood & Son.) 


1905. 12s. 

At the present time two comparatively new types of prime 
movers are being developed—namely, steam turbines and in- 
ternal-combustion motors. The steam turbine holds the field 
for large powers, and is almost useless for small powers; the 
gas engine holds the field for small powers, but as yet has not 
obtained a recognised position as a suitable motor for large 
power units. Any good book on gas engines is, therefore, 
welcomed, especially if it gives information which is abreast of 
the developments going on. The book before us contains, in 
addition to the general description of the gas engine, accounts 
of the producer gas engine, with drawings of several kinds of 
producers, both of the suction and pressure type. This cannot 
fail to be of interest to engineers and students generally. The 
book is written by a practical engineer with an intimate know- 
ledge of not only the construction, but also the running of gas 
engines. It will, therefore, be useful to those in charge of gas 
plants. | 


d Spectroscopy.” By E. C. C. Baty. (London: Longmans, Green & Co., 
0s. 6d. 


The need for a comprehensive English treatise on Spectro- 
scopy has long been felt. Mr. Baly's volume, though it leaves 
untouched the great subject of astronomical spectroscopy, and 
is written mainly from the laboratory point of view, is there- 
fore very welcome. A great deal of matter, all thoroughly up- 
to-date, is packed into 500 odd pages; while the close touch 
the author maintains with modern practice and research de- 
serves commendation. The book bears traces of hurried writing, 
and sometimes where excursions are made into optical theory 
explanations are inexactly or obscurely expressed. As instances 
of these latter defects the explanation of the action of a quartz 
prism and the description of Schuster's method of focussing a 
collimator may be mentioned. The book is, however, chiefly 
intended for chemists engaged iu spectroscopic work ; to these 
it will prove valuable. 


The Crystallisation of Iron and Steel. By J. W. MeLLor. (London: 
Longmans Green & Co.) 1905. 6s. 

This small book should be in the hands of every engineering 
apprentice, and should find a place in the library of all those 
interested in engineering subjects. It presents in a compact 
form recent views concerning the constitution of iron and steel 
based on the large amount of experimental work carried out by 
Ewing, Arnold, Austen Roberts and others. The ''eutectic 
alloy " of the late Prof. Guthrie is shown to be a phenomenon 
with regard to solutions, both liquid and solid, generally. 
There are several good plates distributed through the 144 pages 
of the book, and a student with a small knowledge of pues 
and chemistry will be able to read the book through from 
cover to cover without difficulty and with enjoyment. There 
is a useful gloseary in the form of an appendix giving the 
exact meaning of words which have gradually become the 
technical terminology of the subject of metallography. 
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Maver’s Wireless Telegraphy. By W. Maver, Jun. (New York: 
Maver Publishing Co.) $2. 


There is not much in the way of commendation to be said 
about this book. It is but a re-hash, without piquancy or new 
seasoning, of such wireless telegraph ipformation as can easily 
be found elsewhere. In character it is encyclopedic, but is 
leavened by sections on Theory.“ Regarded as an encyclo- 
pædia, it contains a fair amount of information well indexed ; 
but as for its “theory ”—well, it is of uncertain quality. The 
theoretical sections include dissertations on oscillations, on 
electromagnetic-wave propagation, and, forsooth, on the elec. 
tronic hypothesis and on radio-activity. Wave propagation is 
discussed in a very confused manner, and oscillations, for 
example, are illustrated by an atrocious and quite erroneous 
mechanical analogy. Further, the treatment of wireless tele- 
graphy as a whole is very ordinary, the arrangement of the 
matter presents no novelty of merit, and the discussion of 
difficult points is (when not evaded) quite unilluminated by 
any gleam of originality. Seeing that a number of good books 
on wireless telegraphy are already in existence, it is hard to 
find an excuse for the appearance of this, But perhaps the 
writer wanted to write. . 


ELECTRIOITY ON STEAM RAILROADS.* 
BY CLEMENT F. STREET. 


At the present time the demands of heavy suburban service are 
beyond the capacity of the steam locomotives, and the indications 
are that within a few years a large proportion of this service will be 
handled by electric equipment. The next class of service in which 
it will be introduced is for the operation of pushers on heavy grades, 
and from this and suburban service extensions will undoubtedly be 
made to entire divisions and trunk lines. The extensions to trunk 
lines will not be made in the near future, as the heavy expenditures 
and the engineering problems involved will retard this development, 
but when traffic conditions demand the change it will be mado. 

When the steam locomotive is abandoned in a suburban service 
it will be for the reason that it cannot meet the demands of that 
service. The conditions which exist in our large cities are constantly 
increasing these demands, and even the best is never quite good 
enough. It needs no argument to prove that a better suburban ser- 
vice can be given with electric than with steam equipment, and all 
records show that the introduction of electricity is followed by & 
large increase in gross receipts. All suburban traffic is competitive 
in one way or another. If а territory is served by only one road, 
that territory comes into competition with some other territory, and 
the one having the best service will build up more rapioly. The 
road giving the best service will therefore receive not only & greater 
proportion of the existing traffic, but will also secure an increased 
revenue owing to traffic arising from the building up of the territory 
through which it runs. 

À system of traction having power units attached to the trucks 
of the cars is desirable for suburban service for the following rea- 
sons :—(1) A high rate of acceleration can be obtained. (2) A 
change in the weight of a train does not cause a corresponding 
change in the rate of acceleration. (8) The rate of acceleration can 
be changed to suit different conditions. (4) Switch engines are not 
required. (4) Draw-bar strains are distributed. 

These are all important in the operation of suburban service, 
and therefore it is not believed that any system of locomotives or 
other single-power units will ever again be extensively introduced 
into this class of traffic. Fig. 1 illustrates the relative accelerating 
power and flexibility of the two systems. Fig. 1 represents ap- 
proximately the change which was made in the equipment used on 
the Manhattan Elevated when electricity was introduced. The 
steam locomotive formerly used on this road weighed about 24 tons 
and the cars about 20tons. The electric equipment weighs about 
7 tons, the motor cars about 27 tons and the trailers 20 tons. The 
draw-bar pull of each system is computed as 25 per cent. of the 
weight of the locomotive and motor cars. This rating shows a 
draw-bar pull of 12, 000 Ib. for the locomotive, which, of course, 
remains constant regardless of the weight of the train. The draw- 
bar pull of one motor car is 18,5001b., which gives 27, 000 Ib. for а 
three-car train having two motor cars, and 54, 000 Ib. for five-car, 
віх-саг and seven-car trains, each of which is run with four motor cars. 

All records show that a reduction can be made in the cost of 
conducting transportation by the introduction of electricity, but it is 
difficult to secure figures which will enable an exact analysis of each 
of the items which go to make up this saving. The reduction in the 
cost of the train crew, however, can be obtained by making a very 


* Abstract of a Paper read before the Western Railway Club of America. 
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few figures in connection with any specified service. Figures regard- 
ing the cost of caring for equipments at terminals show interesting 
comparisons, and, therefore, some of them will be given. For the 
care of locomotives at terminal points, roundhouses must be installed 
and maintained, and, as these structures must be of a permanent 
character, their first cost is high. There is such a va' iation in the 
first cost of these plants that it is impossible to give even an approxi- 
mate estimate on this subject. The cost of operation, however, is 
easily obtained, but there is a wide variation which is governed by 
the conditions. At one roundhouse where 3, 900 locomotives are 
handled per inonth, the cost is 81.35 per locomotive; at another 
point where 1,184 locomotives are handled per month, the cost is 
$1.97 per locomotive; at another point where 2,750 locomotives are 
handled per month, the cost is $1.88 per locomotive; at another 
point where 8,100 locomotives are handled per month, the cost is 
$1.20 per locomotive; at another point where 1,500 locomotives are 
handled per month, the cost is $1.75 per locomotive. The average 
being 2,476 locomotives per month at $1.58 per locomotive. 

The &bove figures do not in any case include the cost of remov- 
ing ashes from the cinder pits, cost of handling coal, or the cost of 
supplying sand and operation of the sand house, or the cost of steam, 
heat and water. These figures refer in all cases to the cost durin 
comparatively warm weather, and also at points where fairly go 
water is obtainable and only a small number of boilers are washed. 
At points where bad water must be used, and at these same points 
during winter months, when snow and ice must be removed, these 
costs are higher. 

With electric cars the terminal costs are reduced by about 60 per 
cent. and the investment in buildings and equipment reduced by 
80 or 90 per cent. The following table gives a general outline of 
about what is accomplished in this direction: — Roundhouse, elimin- 
ated ; cinder pit, eliminated; Washing boilers, eliminated; cleaning 
flues and grates, eliminated; packing cellars, eliminated; firing up 
engines, eliminated ; turntable expenses, eliminated ; wiping, prac- 
tically eliminated ; sandhouse expenses, about equal; water supply, 
practically eliminated ; coal trestles, eliminated. 
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Fic. 1.—DIAGRAM From MANHATTAN ELevaTgep RAILWAY. 


The arrangements made for handling of coal and ashes are trans- 
ferred to the central power house, but owing to the better facilities 
installed, the cost of doing the work can be reduced. On two 
elevated roads the practice is to make an inspection of each car 
before it enters the service in the murning. After it has run about 
half a mile an inspector boards the car and questions the motorman 
regarding the operation of each portion of its equipment. Motor 
cars in constant service make an average of 220 miles per day, and 
after they have run about 50,000 miles are taken into the shop and 
thoroughly overhauled. ‘The cost of labour for making inspection 
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Table I.—Cost of Repairs and Renewals of Cars and Locomotives on 


Steam Railroads. 
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under each system as above outlined, and also light running repairs, 
is from 20 cents to 25 cents per motor car per day. Assuming 
that six-car trains can be operated by one locomotive or by three 
motor cars, this gives a terminal cost of about 65 cents for electric 
equipment and $1.58 for locomotives. Where heavy service is 
being operated, this difference amounts to from $30,000 to $40,000, 
per year, which is saved by the adoption of electricity. à: 

It is practically impossible to secure any figures which will give 
an absolute comparison between the cost of maintaining a steam 
and electrical equipment, as there is such a wide variation in the 
manner in which records are kept. As a rule, the records of the cost 
of maintenance of electrical equipment are much.more complete 
than those of steam, and as this is à matter in which steam railroad 
men are vitally interested, some figures taken from these records 
will be given. The accompanying diagram (Fig. 2) gives figures 
which have been compiled from the reports of 22 electric roads, 
four of which are elevated and the remainder surface lines. It will 
be noted that the average cost of maintenance for electric equip- 
ment of cars per car-mile is only 0:580 cent, which is only 
4'88 per cent. of the total cost of operation. This cost includes the 
maintenance of electric heaters and electric lights, which are used 
on nearly all the roads from which these records have been taken. 
There is à wide variation in the cost of operation of power plants 
per car-mile, which, it will be seen, varies from 1.173 cents up to 
8.830 cents, with an average of 2.277 cents. This variation is due 
largely to the conditions under which the different power houses are 
operated. The lowest costs are for plants having a number of separate 
units, and when these units are in use they are usually 
worked to their full capacity. One of the roads for 
which this item is high purchases all its power, but 
another one showing a low cost is following the same 
practice. Nearly all the roads purchase a portion of B 
the power used. The costs given for maintenance of c 
equipment include the maintenance of steam plant, D 
electric plant, cars, electric equipment of cars and 
shop expenses. In the majority of cases the two 
largest items which go to make up this cost are the 
maintenance of the cars and the maintenance of the 
electric equipment of cars. The cost of maintenance 
of the steam plant and the electric plant is so low as 
to be of very little importance. The general manager 
of one of the roads states that the total cost of repairs 
to three generators of 1,500-kw. and three of 800-kw. 
capacity during the year 1904 was less than $700. 

All railroad men know there is such a great varia- 
tion in the conditions on different lines that it is 
impossible to draw conclusions from a comparison 
of the records of costs of the same operation on two 
different systems, and this variation extends to 
different points on the same system. The variation 
between the conditions of operation and eharaeter T1. 
and weight of equipment on electric street railways U 
and on steam railroads is greater than between any 
two steam railroads, and there is also a wide varia- 
tion in the systems of keeping accounts. It is 
therefore impossible to find any basis upon which 
to make a comparison between the cost of main- 
taining the two classes of equipment, but merely 
as а matter of general interest Table I. is 
presented. It will be noted that it includes the average cost 
of maintaining 224 sleeping and parlour cars, 40 private and 
hotel cars and 62 dining cars. The cost of maintaining this class 
of equipment is necessarily high, and therefore brings up the average 
to figures considerably above that of maintaining passenger cars 
alone. On the other hand, it includes 2,042 baggage, mail and 
E 1 cars, which would have a tendency to reduce the average 

gure. 

Even after all of the variable features are taken into consideration, 
it is still interesting to note that the average cost of repairs and 
renewals per year for these cars is nearly three times as great per 
car as the average cost for maintaining steam plant, electric plant, 
and cars on electric lines. In considering these figures, it must also 
be borne in mind that in the costs given for repairs and renewals of 
cars and locomotives on steam railroads, a portion of the expen- 
diture is for the building of new equipment, which should not justly 
be charged to repairs. This is owing to the peculiar system of book- 
kéeping which is known to exist on some steam railroads. The 
figures given for the cost of repairs and renewals to locomotives 
per year are belicved to be a fair average. It is generally under- 
stood that the introduction of heavy locomotives which has taken 
place during the past few years has increased this cost to figures 
which are somewhat startling. The records of some roads for the 
year 1904 give the cost of repairs and renewals per locomotive per 
year at from $3,000 to 88,700. e NE 

Anitem of considerable consequenee in connection with the main- 
tenance of steam locomotives is the fact that each one of them must 
receive heavy repairs on an ‘average .about every 19 months, and 
as the making of these repaire requires a period of from 80 to 40 
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Operation of cars 


days’ time, a locomotive is only available for service about nine- 
tenths of the period of its existence. This results in the tying up of 
large sums of money without earning power. Electrically-operated 
cars have a material advantage over the steam locomotive in this 
regard. ‘The records show that only 24 to 8 per cent. of the 
trucks are out of service for heavy repairs, but this is not the con- 
trolling feature of the ‘availability of the equipment for service, as 
from 5 to 6 per cent. of the car bodies are usually out of service for 
painting and varnishing. The practice is, therefore, to have 2 or 3 
per cent. more car bodies than trucks, and when a body is taken to 
the shop for painting and varnishing, the trucks—if they are not in 
need of heavy repairs—are kept in service under another body. The 
trucks are all interchangeable, so that in case one of them needs 
repalrs it can be replaced by another and the car retained in service. 
The time required in well.equipped shops for removing a truck and 
putting another one in its place is from 30 to 45 minutes. This 
makes an extremely flexible system, and one under which a large 
percentage of the equipment can be kept in continual service. The 
parts of electric equipment which wear out and require renewal are 
so few in comparison with those on a locomotive that neglect in 
keeping up repairs does not result in a corresponding deterioration 
in its condition. 

The records of maintenance of line electrical equipment per mile 
per year shows an average of $149.11 for.18 different roads. Some 
of these are operating a portion of their cars through suburban dis- 
‘tricts, and all of them operate through large cities where they must 
contend with a complication of telephone and telegraph wires, also 
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crossings and curves which necessitate a complication of guy wires. 
The cost of maintaining an electric line on a private right of way 
is lower than the average figure here given. For heavy service 
catenary cables are used for suspending the trolley wire, which 
further decreases this cost. А 

The fact that the percentage of earnings required for operating 
electric lines is lower than that required for steam railroads is fre- 
quently commented on, and therefore comparisons shown in 
Tables II. and III. will be of interest. Table II. shows the per- 
centage of earnings required for operation, and the percentage of 
total operating costs required for the maintenance of equipment, 
cost of power plant, cost of cars, maintenance of way and structures, 
general expenses, maintenance of electric equipment and mainte- 
nance of electric line on 22 different street railway lines. Table III. 
үе the percentage of earnings required for operation on 18 of our 
argest steam railroads. This table gives the percentage of operat- 
ing expenses required for maintenance of way and structures, main- 
tenance of equipment, conducting transportation, general expenses, 
repairs and renewals of locomotives, repairs and renewals of cars, 
and fuel for locomotives. On the steam railroads the mainte- 
nance of equipment represents 17:855 per cent. of the total cost of 
operation, while on the electric lines this represents 11:704 per cent. 
On the steam railroads the repairs ard renewals of locomotives 
represent 7:094 per cent. of the total cost of operation, while on 
the electric lines maintenance of electrical equipment of cars repre- 
sents 4.882 per cent. of the cost of operation. "These items are not 
comparable, and are presented only for the purpose of giving a very 
general indication of the comparative cost of maintaining electric 
and steam equipment, | i ZEE 
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The records of a large elevated railway show only one-third as 
many delays to service owing to failure of equipment since elec- 
tricity was adopted as there were when operating with steam. These 
records refer to actual number of delays and do not take into con- 
sideration an increase of more than 20 per cent. in the number of 
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Table Il. - Analysis of Operating Expenses in per Cent.— Electric Railways. 
ug MM 8 


! 


Operat- | Main. | 
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| а id Cost | Opera- |General] ing cost tenance ME 
Road struc- | equip- t tion ex- per cent. electric eave 
tures. | ment, power. cars. | pense. | of те ов. line. 
A.. 709 | 946 7.090 56˙990 18.770 | 58:13 | 3:870 | 2:899 
Bos us . | 15247), .. | 69:07 | 8:427 | 1-920 
Cus. ee . 138.844 .. | 6814 | 4819 | 1-803 
D.. 2:368 | 12-400 | 17:030 | 48-450 19 740 | 7506 | 5730 1249 
Е.. 6:480 | 8-500 | 15'160 | 51-700 | 18:160 | 60-12 | 3:100 | 1:495 
F .. | 6:984 | 10-154 | 23-914 | 39-990 | 18:962 | 6786 4.173 | 1:387 
G ...18:030 , 18-258 | 15:364 | 45:874 | 14:474 68:55 | 5:180 | 8-057 
H..| T871,10159]| 8:805 53-613 | 19:802 | 7194 | 4950 | 1:829 
I . 11.164 9-162 | 19-163 | 40-975 | 19:536 | 86:39 | 8446 | 2564 
J . 10.117 | 12-433 19.301 | 42-071 | 16:078 | 78-79 | 4:887 | 2-715 
K ..| 6:408 | 14-176 | 14-198 | 50-736 | 14-552 | 55°35 | 5:607 | 2-012 
L .. | 6:907 | 8-393 | 15-966 | 52-299 | 16-875 | 61:08 | 3:116 | 1-584 
M. . 10.207 | 12-996 | 18-782 | 47-278 | 10-787 | 76:99 | 8585 2.374 
N. . 10 146 | 12-655 | 19-218 | 47-457 | 10-514 | 78:00 | 4:593 | 2-168 
0. (10127 14:117 13.284 | 47:587 14 895 68 70 | 4528 | 2:311 
Р.. 5674 18:447 | 18-251 43-380 | 14-284 | 58-90 | 5:573 | 2-451 
Q..! 5805 11-245 18-783 | 42:523 | 21-554 | 65-07 | 2745 | 2280 
R.. 7:500 14651. 12-310 32.906 | 32:633 | 55 20 а 
S .. | 5720 | 11-418 | 22-632 | 40-705 | 19-525 | 0918 3.521 | 2201 
T . | 4382 1441615441 45-8451 19-916 | 5980 | 4950 1570 
0... 4:869 |12967 |... „%% 
V. . 6146 | 8067 | 34'836 | 48.320 3 125 | 55:80 
SUE Е 355 „VVV 
Av. 7457 1170417314 45 879 17-298 | 65°72 | 4:832 | 2093 


Col. 1 includes : Maintenance of track and roadway, electric line, and 
buildings and fixtures, 

Col. 2 includes: Maintenance of steam plant, electric plant, cars, elec. 
tric equipment of cars, miscellaneous equipment and shop expenses. 

Col. 3 includes: Power plant wages, fuel for power, water for power, 
lubricants and waste, miscellaneous supplies snd: hired power. 

Col. 4 includes: Superintendence of transportaticn, wages of con- 
ductors and motormen, wages miscellaneous car service employés, wages 
of car house employés, car service supplies and miscellaneous expenses, 
0 equipment, cleaning and sanding of track, and removal of snow 
and ice. 

Col. 5 includes: Salaries of general officers and clerks, printing and 


advertising, damages, legal expenger, rent, insurance and miscellaneous 
expenses, | 


Table III.— Analysis of Operating Expensesin per Cent.— Steam Railroads. 


Main- ; Con- Operat- Repairs ; 
ferrea 2 duoting General ing cost ind re- ерен Fuel for 
Road way and equip. trans- ex- per cent. newing and Te- looomo- 
| struc- a sut porta- | penses. of earn- | loco- | ing tives, 

tures tion. ings. motiv's. Ars. 
1 | 19:636 | 20°350 | 56-755 | 8-259 75°84 | 6:821 | 3-121 | 9:529 
2 | 17-870 | 11-980 | 67-470 | 2:680 18:90 | 4:310 | 2-657 | 16-690 
8 15133 | 18:109 | 68-431 | 3-827 76:48 | 47750 | 8-292 | 19-558 
4 : 12-876 19-488 | 64-259 | 3-427 | *136-00 | 9-804 2-698 | 10:898 
5 29:582 | 17:775 | 50-883 | 1-810 77-006) 8:354 | 1-964 | 9-553 
6 | 21-627 | 24-713 | 50-405 | 3-255 | 73:38 10.775 | 2-020 | 11-820 
7 :15:869 | 12:377 | 68-788 | 3:516 18:88 | 5:228 | 3:809 | 13:729 
8 .21:000| 18:868 | 56:566 | 8:566 | 73-78 | 6:476 | 2-186 | 192-595 
9 25:611 | 20-375 | 50:783 | 3:231 58°21 | 5:897 | 2-176 | 11:467 
10 | 28:224 | 23:685 | 46-065 | 2026 | 101:27 | 8'389 , 1-881 | 9-948 
11 | 19:722 | 15:886 | 62:553 | 1:839 80°46 | 7:450 | 9751 | 13-180 
12 : 15:680 | 14:220 | 64-743 | 5:357 65 66 | 9:065 | 4-326 | 10:287 
13 12-704 | 23-573 | 60:075 | 3:648 59:33 | 9-861 1:161 | 7:608 
14 | 29:850 | 11:790 | 50-720 | 7-640 65°67 | 3:747 | 1:666 | 10-986 
15 | 19:230 | 16-980 | 55-940 | 7-850 85-08 | 7-267 | 2-817 | 9395 
16 | 24:200 | 16:890 | 54-100 | 6:310 81:22 | 6:215 | 1:277 | 10-251 
17 | 19710 18-850 | 58:180 | 8-260 74°93 | 5:864 | 2:112 10 630 
18 , 21-780 18:120 | 53:600 | 6:550 71:46 | 7-484 | 1-889 | 8-118 
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Ay. ! 20:589 | 17:355 |57: 791 | 4-808 
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75°50 | 7-094 | 2-991 . 11-457 


* Not included in average. 

Col. 1 inoludes: Maintenance of roadway, rails, ties, bridges, fences, 
buildings, docks and telegraph lines, 

Col. 2 includes: Bepairs and renewals 
equipment, shop machinery and tools, 

Col. 3 includes : Superintendence, engine and round-house men, fuel, 
water, oil and waste, train service and supplies, switchmen, flagmen and 
watchmen, telegraph and telephone, station service and supplies, car mile- 
age, damages, wrecks, operating marine equipment, advertising, agencies, 
elevators and stockyards, rents and stationery. 

Col. 4 includes: Salaries of general officers and clerks, general office 
expenses, insurance and law expenses. 


of locomotives, cars, marine 


trains operated. Some of the officials of this road state that this is 
the most important benefit which that company has derived from 
the adoption of electricity. This reliability of service is of even more 
importance to steam railroads than to the elevated, where suburban 
service is operated on the same tracks as through trunk-line trains, 
as any delay to the suburban service is not only a cause of annoy- 
ance and expense in itself, but is also the cause of annoyance and 
expense in connection with the through service. It has been said as 
an argument against electric equipment that a failure at the power 
house will tie up the entire service, while if a locomotive fails it does 
not have any effect on other locomotives operating on other sections 
of the line. This is true, but the above record is conclusive evidence 
of the fact that a central power house gives a more reliable service 
than can be obtained by the use of steam locomotives. In consider- 
ing this feature of the question it should be borne in mind that the 
conditions under which steam locomotives were operated on the 
elevated railways were unusually favourable, and the punishment to 
which they were subjected was not as great as that which loco- 
motives receive in a heavy suburban service on surface lines. One 
of the causes for this reduction in the number of failures of equip- 
ment is undoubted] owing to the even distribution of draw-bar 
strains. With electrical equipment these are distributed throughout 
the train in a manner which compels each car to do its share of the 
work, and it is only reasonable to expect that with such a distribution 
there will be fewer failures. 

L. B. Stillwell, in a discussion before the International Engineering 
Congress at the World’s Fair in St. Louis, made the following 
statement :— 

„The saving in coal with a central station electric power plant 
over steam locomotives is greater than is often assumed. The plant 
of the Manhattan Elevated « delivers power to the switchboard at the 
rate of 2:6 Ib. of coal per kilowatt-hour under conditions of full-load, 
and the power is delivered to the motors through the third rail with 
about 60 per cent. efficiency, giving a consumption of 4'3 lb. per 
kilowatt, or 8lb. per horse-power at the draw-bar. А road with 
heavy tratfic and а large and efficient central power station should 
use only about half as much coal as when using steam locomotives, 
and this may even be reduced under favourable conditions to one- 
third." 

The cost of electric power per kilowatt-hour is well established by 
records from large numbers of power stations which have been in 
operation for many years. This figure, of course, varies with the 
price of coal. On a basis of coal at $2.75 to $8 per ton, $0.0050 per 
kilowatt-hour at the switchboard is a very fair figure, but tests have 
been made which were as low as $0.0086. All records which have 
been made show vegy clearly that with a heavy traffic the cost of 
coal is very much less with electric than with steam equipment. 
This is a very important item in the question of the cost of opera- 
tion, but is insignificant in comparison with the large question of 
furnishing & railroad service which will meet demands and develop 
the earning capacity of a road to its fullest extent. 

The cost of lighting cars by electricity on the elevated railways is 
only about 12 per cent. of the cost of doing this work under the 
systems which were in use before the introduction of electricity. 
This is, however, one of the smallest features for consideration, as 
there is no other one thing which adds more to the attractiveness of 
any service than well-lighted cars. The fact that this is recognised 
by railway officials is borne out by the large expenditures which are 
being made for the purpose of equipping cars with electric light, as 
this is recognised to be the ideal light for all purposes. Where cars 
are propelled by electricity it is a matter of very small expense to in- 
troduce a complete system of electric lights: the cost of power for 
furnishing them and the cost of their maintenance are insignificant. 
The ideal method of heating cars, from an operating standpoint, is 
by electricity, but the cost of fuel with this system is much higher 
than by the use of steam. The existing systems can be used for 
heating at terminals and electric heaters used where the cars are in 
service. Under either this plan, or electric heaters alone, the cost is - 
а very small item in relation to the total cost of operation. 


The following report of the discussion was published in the Street 
Railway Journal :— я | 


A discussion which followed the reading of the Paper oa “ Electricity 
on Steam Railroads " by Clenient F. Street at the Western Railroad Club, 
was mainly participated in by electric railway engineers, who had been 
especially invited to attend the meeting. The steam railroad men who 
compose this organisation did not take much part. 

Prof. GOSS, of Purdue University, referred to the author's statement 
that with electric traction it was possible to deliver 1 н p.-hour at the car 
axle for 31b. of coal. He presumed this figure represented the most 
favourable performance of electric traction that could be expected. In 
this connection it is interesting to note that tests which he had looked 
over, and which would be published in time, showed that the modern 
simple steam locomotive, under favourable conditions on the road, would 
at all times deliver a horse-power-hour at the axle for less than 4 Ib. of 
coal, A modern compound locomotive would deliver a horse-power-hour 
at the axle for less than 8 Ib. of coal, and sometimes as low ав 2°21b. The 
coal in both cases would be of good quality. While thia was only one of 
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the points to be considered in a discussion of this kind, the comparison 
was interesting. | 

Mr. GEORGE A. DAMON, when called upon by the chairman, referred 
briefly to a number of computations on the electrical super of steam 
roads which the Arnold Company had made. He also briefly reviewed 
the progress in electric railway engineering, and told what the electrical 
engineer has to offer to the steam railroad man to-day. One of the 
reports referred to was on the electrical equipment of 180 miles of a 
Western railroad which it was proposed to supply from a water-power 
plant. In this case the electrical equipment would have cost $15,000 
per mile, and the possibility of making the increased earnings resulting 
from the change pay the interest of the investment was doubtful. 
Recently his company had figured on the electrical equipment of 100 
miles of steam road in Canada. With the improvements in the art, due 
to the introduction of single-phase motors, they were now able to 
figure that the cost on this Canadian road would be $10,000 per mile 
for electrical equipment, which showed that electrical engineers were 
getting nearer to a solation of the question. In figuring on such an 
electrical equipment, a curve was plotted, showing the interest on invest- 
ment, plus operating expenses per ton-mile with various total ton-mileages. 
This was done both for steam and electric operation. With electrical 
equipment, the curve of cost per ton-mile started at a high point and 
declined very rapidly because of the large investment per ton-mile carried 
when the ton-mileage was small. The curve for steam haulage is much 
nearer straight. At the point where steam and electric ourves crossed, 
it would pay to begin the electrification of the road. He also referred to 
the electrical equipment of the Grand Trunk Railway tunnel between 
Port Huron and Sarnia, under the St. Clair River. In this case, one of 
the first objects was to do away with the gases from the steam locomotive, 
which had proved fatal in several cases. Incidentally, the company 
would gain other advantages, one of which was that the capacity of the 
tunnel would be increased from three trains per hour to four trains. 
There would also be a better load-factor on the locomotives in operation, 
as pushing locomotives were obliged to lie idle a large amount of time 
each day. In connection with this plant, they were figuring on thermal 
storage in the boiler room, so as to provide the steam for periods of heavy 
load when trains are going through the tunnel. 

Mr. Fred L. LUCAS, manager of the Bloomington, Pontiac & Joliet 
Electric Railway, was then called upon and reported a very satisfactory 
experience with the General Electric single-phase railway motor in opera- 
tion on his road. One car was.in operation which had run about 9,000 miles. 
He was pleased to report that there was no trouble whatever with the 
commutation. The car consumption, as closely as they could arrive at 
it, was about 2 kw.-hours per car-mile, which, with this equipment, was 
about 53 watts per ton-mile. Some had objected to the single-phase 
motor because of its slow acceleration. He found that passengers on his 
road remarked favourably on this point, and commented on the absence 
of jerking in starting, which occurs on many direct-current roads. 

Mr. H. M. BRINCKERHOFF illustrated the advance in heavy electric 
. railroad work, by speaking of the time when on the Intramural Railway 
at the World’s Columbian Exposition. He said that he and other em- 
ployés of the road would station themselves at certain points to the lee- 
ward of the track on days of heavy traffic and judge by the sense of smell 
whether any given motor car was able to make another round trip without 
burning out. Heavy electric railroad work had got beyond that stage long 
ago. One point he wished to bring out in connection with suburban 
service was that in these days people follow transportation facilities 
instead of transportation facilities following the people, as in former 
years. The steam road that would put on frequent electric service would 
find suburban traffic coming its way. About 10 years ago the Garfield 
Park line of the Metropolitan Elevated ran for long distances through 
territory where there was scarcely a house within two blocks of the line. 
To-day this was the best line his company had. He asked why it was 
not possible for steam railroads to inaugurate electric service on their 
present rights of way, and so prevent the building of parallel inter- urban 
lines. Ifa parallel inter-urban line could be made to pay, why could not 
such electric service on the steam road right of way? 

Mr. J. В. CRAVATH, being called upon, spoke especially on the limita- 
tions of the locomotive in maintaining a fast schedule during the rush 
hours. He believed that the multiple-unit. system with electric motors 
under a large number of cars on a train was the only solution for present 
loss of time during the rush-hour period. The сое at such times 
finds itself loaded heaviest of any. period of the day, when, in order to 
make up for other delays, it should really be loaded ihe lightest. 


SSS 


Electric Lifts at Ohicago.— According to the Western Flec- 
tricitn of Chicago, there are in process of installation, in the 
new Majestic Theatre building, four electric lifts of con- 
siderable interest. The building is 20 stories high and has 
the appearance of a lofty tower, the exterior walls being 
of white glazed brick and enamelled terra cotta. The lifts are 
exclusively electric, and have a travel of 249 ft., the highest 
rise of any electric lifts in Chicago. The mechanisms are in- 
stalled on the roof, above the shaft. Each one is equipped 
with а 35-ir.P. direct-current electric motor, having an arma- 
ture speed of only 62 revs. per min. The diameter of the 
armature is 27 in. Each mechanism weighs 7} tons, and is 
very substantial. The cars, which are operated by a sheave, 
and not by a drum, have a speed of 415 ft. per minute. 
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THE GROWTH OF LARGE GAS ENGINES ON THE 
CONTINENT.* 


BY M. RODOLPHE E. MATHOT. 
(Concluded from page 684.) 


Cockerill Engines.—In 1898 this firm constructed from the details 
furnished by the late scientist Delamare-Deboutteville the 200 н.р. 
engine which at the present time is still driving an alternating-cur- 
rent dynamo for the production of motive power. Then came the 
famous engine of 600 н.р. single acting, which drives a blowing 
apparatus for the blast furnaces delivering 500 cubic metres of air 
at a pressure of 40cm. mercury (152 in.). In order to increase the 
power of the engines without adding to the dimensions already 
involved by a piston of 1:800 m. (51 in.) diameter x 1:400 m. (551 in.) 
stroke, the technical department of the Cockerill Co. then designed 
an engine with tandem cylinders which enabled the power to be 
doubled whilst increasing the regularity. 

One of their latest types of single-cylinder double-acting engines 
has the following chief dimensions :— 


Diameter of the engine piston.......... 1:300 m. (4 ft. 355 in.) 
Diameter of the blower piston.......... 2:250 m. (7 ft. 44 in.) 
Stroke of the piston 2 1:400 m. (4 ft. 75 in.) 


It drives a blowing engine furnishing air at a pressure of 0:6 m. 
(28°6 in.) mercury, and developing at 80 revs. per min. 1, 200 H. p. 
The frame consists of two strong cast-iron girders which extend the 
whole length of the engine, between which the cylinders are placed, 
and which are terminated by the cross-head guides and the bearings 
of the crank-shaft. The cylinders, by reason of their being fixed 
by bolts and keys, are independent of the frame. They are cast 
with their jacket and connections for the inlet valves at the top and 
exhaust valves at the bottom. The piston consists of two parts 
bolted and secured to the rod by collars, thus dispensing with screw- 
ing, which is unsuitable for transmitting great strains. As in the 
case of all double-acting engines, the piston is cooled by a circula- 
tion of water under pressure passing through the rods. Apart from 
the cylinder jacket, the ends are provided with a water circulation, as 
also are the valve chests (boxes), as well as the brasses of the crank- 
shaft and the cross-head guides. The regulation is effected in two 
ways, according to the type and the application of the engine. For 
high-speed engines, where the masses in movement are consider- 
able, and for which great regularity is required, a high compression 
is necessary to assist in giving uniformity. In this case the regula- 


tion is effected by varying the composition of the mixture and in 


keeping the air supply constant. The total volume being invariable 
the compression likewise remains constant. 

In the case of engines working with less speed and whose variable 
revolutions, as in the case of those driving blowing engines, which 
contribute to the balancing of the working parts of the engine, regu- 
lation by variable admission of variable quantity of charges of 
uniform composition is used. In both cases the valves are operated 
by cams and springs. The inlet valves are returned to their seat 
by a ratchet movement with air-puinp. 

The total number of engines constructed up to the present by the 
Cockerill Co. and their concessionnaires has reached 148, represent- 
ing in all 102,925 H.P., ог an average power per engine of about 
695 H. p. The purposes for which they are employed are approxi- 
mately the following :— | | 

Electrical purposes. 45 per cent.; blast-furnace blowers, 52 per cent. ; 
rolling mill, 2 per cent.; various purposes, 1 per cent. 

Otto- Deutz Engines,—In 1902 this company started its first double- 
acting engine of 200 H. p. at its own electricstation, where it first did duty 
as an experimental engine and afterwards in the works. In the latest 
types, the cylinder is constructed so as to allow for the independent 
expansion of the jacket and the liner. The latter is cast in one piece 
with the ends of the jacket, whilst the annular middle portion is con- 
nected and made tight by a flexible juint. The ease with which this 
part can be dismantled facilitates the thorough cleaning of the 
jacket. In the case of engines of the largest sizes, the cylinder is 
even made in three parts, the two ends of which carry the valve 
boxes. The latter are in each case fitted in the same vertical axis, 
the inlet valve at the top and the exhaust valve at the bottom, and 
in such a way that the surplus oil or moisture is driven out. The 
lower part is provided with water circulation, and fixed by bolts, 
with springs which enable them to move slightly on expansion. 
The piston is supported by the piston rods, without its weight rest- 
ing on the bottom of the cylinder. The cooling-water inlet and 
outlet is effected through the rods being connected to a pump by 
articulated pipes. The channel made in the piston rods contains, 
throughout its length, a tube having an inside partition opposite the 
piston block (head). The water is supplied to the piston along the 
passage concentric to the tube and leaves by the tube itself. The 
stuffing box, being one of the delicate parts of the double-acting 


* Abstract of а Paper read before the Liége meeting of the Institution 
of Mechanical Engineers. 
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engines, has been the subject of special care. It consists (Fig. 5) of 
a movable casing fixed to the cylinder by an external flange. This 
casing is provided with a longitudinal oil way. At its extremity, 
near the cylinder, is a chamber containing a series of collars carefull 
adjusted in the recesses of which the rings, of a special metal, whic 
bear on the rod are placed. In a second chamber there is a series 
of babbit metal collars of triangular section, forming a wedge when 
tightened up, an operation which is effected by means of the outer 
Pange sleeve forming a gland. The regulation is effected by acting 
on the quantity of charge admitted to the cylinder, as in the case of 
the single-acting engines, but with the difference that the charge is 
regulated by an auxiliary double-seat valve whose lift is determined 
by the governor. The ignition of the charge is effected by magneto- 
electric apparatus, the starting is by means of compressed air and 
the lubrication is under pressure, as is also the water circulation for 
the piston, the stuffing boxes, &c. 


Fic. 5.—Piston-Rop Srurrina Box (NÜRNBERG). 


Nürnberg Engines.—Guided by experience, the Nürnberg Com- 
pany advises the valves and cylinders to be dismantled and examined 


monthly, because, despite the perfection which the processes of 


washing and purifying producer or blast-furnace gas have attained, 


accumulations of impurities are still to be feared. This company | 


has, therefore, endeavoured to arrange the parts, so that they lend 


Fic. 7.—700-H. P. TANDEM ENGINE. 


themselves to the easy dismantling of the heaviest pieces.“ Fig. 6 
represents the kind of piston rod stuffing box used. 

Amongst the largest engines built by the firm may be mentioned 
those of 8,600 н.р. twin-tandem, forming part of a group of 9,100 n.r. 
of the Schalker-Gruben und Hiittenverein’’ of Gelsenkirchen. 


(* An illustrated description of the Nürnberg type of large gas engines 
was published in T'he Electrician, Vol. LIV., p. 870:—-Ev. F.] ut 


LONGITUDINAL AND CROSS SECTIONS THROUGH INLET VALVE. 


Mention may also be made of the installation of 12,000 н.р. in six 
units executed for the electric station of the Sociedad de Gasifi- 
cacion Industrial of Madrid," which is driven, as also a 850-H.P. 
engine, by fuel gas generated by Duff producers. | 


Ehrhardt and Sehmer Engine.—Fig. 7 shows in a longitudinal 
and cross-section through the inlet valve, a cylinder of the 700-н.р. 
tandem engine. The valve-gear is arranged in order to obtain а 
mixture of constant composition, admitted in a variable quantity 
under the action of the governor. For this purpose there is one 


mixture inlet valve of variable lift and a lantern-shaped valve, the 


j 


Wild Cast | 
‘Tron Rings 


Water Circulation == — ——— 


Scale of Inches 
2 4 6 


0 
Rop Srurrinu Box. 800-н.р. DovBnE-ACrING ENGINE, 
(Orto-Devtz.) 


Fra. 6. — PISTON 


variable stroke of which determines the quantity of mixture admitted. 
The cylinder is cast in one piece with its jacket but the latter, owing 
to the large amount of space, can expand freely, having regard to the 
elasticity of the casting at the places where these two parts join. 
The makers have also endeavoured to obtain symmetrical forms, in 
order to secure equality of tension in all the parts. It will be 


(EHRHARDT AND SEHMER.) 


. noticed that large manholes are provided everywhero, to give easy 
access to the jacket. | L 
: independent contact breakers for the electro-magnetie ignition. 


At each end of the cylinder there are two 


Dingler Engine. — Тһе Dingler engine, made by the Dingler Engi- 
neering Works of Zweibriicken (Alsace) differs materially from the 
point of view of the system, from the devices employed by other 
makers of large engines. Instead of obtaining the double action in 
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a closed cylinder by exploding the mixture alternately on each face 
of the piston, in the Dingler engine two cylinders, open at one ond, 
are united at their explosion chambers. Each of these cylinders 
contains a piston, the two pistons being connected to ether by an 
internal rod. The explosion is, therefore, produced alternately on 
each inside face of these pistons. The rod common to the piston 1s 
provided with rings and works in a casing passing through the 
division common to the two parts of the cylinder. This division, as 
also the jacket of the double cylinder, is provided with a water circu- 
lation. The valves are arranged in the division piece, as in the 
single-acting engines. The system avoids the use of piston-rod 
stuffing boxes. It lends itself to the free expansion of the jacket 
and inside cylinders, which are only solid at the one end. As the 
cylinders are open their supervision and upkeep are as easy ae in 
the case of an ordinary single-acting engine. The governor acts on 
the admission. The valve, with a constant stroke, always opens at 
the same place, but closes later or sooner so as to effect the admis- 
sion of variable charges with constant composition of mixture. 

The mean piston speed of large gas engines has been increased of 
late, and has now reached without difficulty 800 ft. to 850 ft. per 
minute, whilst it was a few years ago 650 ft. to 700 ft. 

The following table contains the results of a test made on a fas 
plant of a four-cycle double-acting engine of 200 н.р. and a suction 
producer in the works of the Gasmotoren Fabrik, Deutz-Cologne on 
March 14 and 15, 1904, by Messrs. A. Witz, R. Mathot and 
de Herbais de Thun. Piston diameter: 214 in. х stroke 27 in. 
Diameter of piston rods: Front, 44 in.; rear, 4% in. 

FuLu-Loap Tests, —Engine. 
Mar. 14. Mar. 15. 


Average number of revolutions per minute........ 151-29 .. 150-20 


Corresponding effective load, в.н.р. .............. 214-22 .. 222-83 
Duration of the tests, houra ............ „ 3 10 
Av temp. of water after cooling the piston, deg. F. 1175. — 
Av. temperature of water after cooling the cylinder 

and valve seats, deg. F. ........ — ere 135 .. — 
Water consumption for cooling piston per hour, gals. 89 .. - 

Producer. 

Nature and origin of fuel, anthracite ooal, Bonne 

Espérance et Batterie," Herstal-Belgium ...... — . — 
Heating value of fuel, B. Th.U......... e...» 14,650 .. — 
Consumption of fuel per hour (plus 531b. during the 

night of 14th inst. for keeping the generator fired 

during 14 hours, the engine being stopped, lb. .. 199 160 
Water consumption per hour in the vaporiser, gals.  — .. 142 
Water consumption per hour in the scrubbers, gals. — — 318 
Average temperature of gas at the outlet of the 

generator, deg. F....... o „„ 388 
Average temperature of gas at the outlet of th 

scrubbers, deg. P.............. apes P eV RD P e ee 625 

Efficiencies. 

Gross consumption of coal per B.. p. and per hour, lb. 0927 .. 0:720 
Consumption of coal per B.H.P. after deducting mois- 

A ins $ed КОКС serrare tesisse ООО se 0704 
Thermal efficiency relating to the effective н.р, and 

to the dry soal consumed in the generator, per cent, 19 .. 244 
Water consumption per B.H.P.-hour :— 
For cylinder, stuffing boxes, valve-seats and jackets, 

Salons d Eq T 4:65 . 
For the piston and piston rods, gallons ......... : 11715... s 
For the vaporiser, gallons ........ es Eds РГ . 00655 .. ‘ 
For washing the gas in the scrubbers, gallons...... 1:42 . 
Water converted in steam per lb. of fuel consumed | | 

in thegenerator ........ ee ГҮ а e. 0193... 


THE TELEPHONE SERVICE IN NEW YORK CITY.* 


In April, 1904, the Merchants’ Association of New York City with the 
object of bringing about, if possible, a reduction in the rates of service, 
took up the question with the New York Telephone Co. and appointed 
special committees to carry on an investigation as to the different branches 
of the subject. Mr. U. N. Bethell, general manager of the company, 
placed the records and system of the company at the disposal of those 
committees for their investigation, either personally or through experts, 
and after a series of conferences the work of inquiry was taken up upon 
the understanding that the telephone company would agree to a readjust- 
ment of rates upon an agrced equitable basis if it should appear that such 
an adjustment was warranted by the facts disclosed. 

The association has now issued a voluminous report to its members and 
to the public, giving in great detail information and data as to the scope, 
nature and results of ita investigation. It was found by the examination of 
the Audit Co. of New York that the average percentage of net earnings 
to investment for the 15 years to December 31, 1903, was 10:89 cent., 
and for the 16 years to December 31, 1904, 11:12 per cent. ; while for the 
year 1904 the figure reached 14 64 per cent. The period of 16 years was 
chosen because it witnessed the complete conversion of the plant from 
an overhead single-wire system to an underground metallic.circuit system, 
JJV ee Oe .“ ee т у 8 


* From the Electrical World ot New York. 


and from the magneto call local-battery system to the automatic common. 
battery system. In that period also the system had grown from some 
12,000 to over 150,000 subscribers! stations. Upon the basis of this show- 
ing, which tended to prove that the percentage of net earnings was rising, 
the committee concluded that the time had arrived when the public should 
be given the benefit of a further reduction in telephone rates, and it 
proposed that the reduction should be on such a scale as to bring the 
present rate of earning to about & 10 per cent. basis. The New York 
Telephone Co. acceded to this proposal, and the readjustment of rates to 
reduce the net revenue to such a basis was at once begun by the com- 
pany and carried into effect expeditiously. All subscribers were given 
the benefit of the new rates regardless of their existing contracts at higher 
rates. Asa matter of fact, the report of the Audit Co. shows that while 
the agreement with the Merchants’ Association would carry with it reduc- 
tion in income of not more than $1,075,000, the reductions actually 
put into effect for 1905 reach a total of $1,525,000. 

The report enters into a very interesting discussion as to the methods 
upon which a fair charge for telephone service may be based, and takes 
up various questions connected with telephonic financing, engineering 
and economics in general. As to the New York telephone system and its 
relatively high charges as compared with other parts of the country, the 
report states that improvements aud changes have succeeded each other 
at remarkably short intervals, so that during the 16 years covered by the 
investigation the whole plant had practically been rebuilt three times, 
involving necessarily a high ratio of capitalisation, as well as а concur- 
rently high rate of depreciation. Some of the central exchanges had, in 
fact, been rebuilt three times within a period of little more than 10 years. 
Having in view these facts, as well as the constant expansion of the ser- 
vice and the necessity of offering an attractive investment to new capital, 
it was the opinion of the committee that to allow a fair return on capital 
actually and necessarily invested, as well as a proper allowance for con- 
tingencies, a 10 per cent. margin above operating outlays was only a 
reasonable and proper one in the telephone industry. 

In the 80 American cities having a population of over 50,000 the ratio 
of residence telephones to the total number of telephones varies from 
15 to 71 per cent.; of party-line telephones to total telephones from 4 to 
84 per cent.; of private-branch exchange telephones to total telephones 
from 1 to 41 cent.; and of extension telephones to total telephones from 
4 to 13 per cent. 

In the Borough of Manhattan 17 central stations are required. Each 
of these must not only provide for interoommunication between the indi- 
vidual stations directly attached to it (the average number being over 
8,000), as in the case of the single central station in a small city, but 
must also provide for prompt inter communication with 16 other central 
offices and over 140,000 individual stations outside its district. 

The report is very strong in its condemnation of the flat rate as a basis. 
The committee considered that in large cities the flat rate with unlimited 
service is based upon a fallacy, is extremely unjust to small users, 
favours large users unduly, impedes expansion, tends to inefficient service, 
and is unsound as a financial proposition. At the same time it is admitted 
that in small places the flat-rate system might prove fairly equal to all 
subscribers, as the conditions would not permit any very extreme varia- 
tions in any of the contracts. The measured-service basis is approved 
of by the report, beginning with a relatively high maximum rate for small 
users and declining to a relatively low minimum rate for large users. It 
is pointed out that in a large area, such as New York City, the public 
interest is best served by the application of various rates to the different 
localities so as to meet the peculiar requirements of each section. The 
method of treatment followed in Greater New York bas been upon this 
plan, and the general rates for local service in all of the outlying sections 
are much less than those in the great Borough of Manhattan, rates in 
some sections being as low as $24 a year for unlimited local service. In 
addition to the rates for local service an extra or toll rate is charged for 
connection with other districts, so that the extra rate is imposed only 
upon those who make use of the extra service. The report shows that in 
May, 1905, with 148,595 telephones in use, the rates for business tele- 
phones were $135 for 2,400 messages; $87 for 1,200, and $60 minimum. 
In 1894 the corresponding rates were $210, $166 and $150. Equivalent 
and even greater reductions have been made in the rates for residence 
telephones. a 

Some sections of the report are devoted to the consideration of the 
telephone service given in New York City, and various disinterested 
authorities are cited who describe the service as unequalled in the world 
for general efficiency and effectiveness. A report in detail is also pre- 
sented from Westinghouse, Church, Kerr & Co. on the method employed 
by the New York Telephone Co. in recording local calls, and the technical 
details show that there have been questionable cases of counter registra- 
tion in six months of about one-tenth of 1 per cent. of all the counters in 
service, while the cases it was necessary to adjust were less than one- 
fiftieth of 1 per cent. In fact, it is said: The probability of error appears 
to be reduced to a minimum, and such as may occur seem even more likely 
to count against the telephone company and in favour of the subscriber.” 

One section of the report deals with the question of regulating rates by 
competition and upon the results of competitive service in any given com- 
munity. The views of the committee would seem to be that rival systems 
involve an economic waste and the general conclusions may be quoted as 
follows: It is obvious that two systems involve extensive duplication of 
plant and organisation, which entails a heavy additional burden of fixed 
charges and operating expenses, much of which would be unnecessary if 
the service were performed by a single system. This duplicated outlay, 
being in exoess of the amount really necessary to perform the service, is 
an economic waste. In telephone operation no compensatory benefits to 
users in the form of lesser cost of service or inor efficienoy have yet 
developed to justify this waste. The dangers coming from it are easily 
een. Unless it is provided for in the charges exacted from consumers, 
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the capital investment will be gradually eaten up. In the meantime, as 
abundant experience in railroad competition has shown, equipment 
will be permitted to deteriorate, operating expenses will be reduced below 
the proper limit, and the efficiency of service will be lowered, 

In the opinion of this committee, competition in telephone service is 
not a public benefit and not a useful means of regulating charges. As 
shown above, little or no benefit accrues to any part of the public in the 
way of reduced rates, many consumers are compelled to increase their 
aggregate outlay, the utility of the service is cut in half, expansion made 
difficult, the efficiency of the service threatened and the capital invest- 
ment endangered. Competition in telephone service does not offer a 
choice of benefits, but compels a choice of evils—either a half-service or a 
double price." 
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THE MURNAU-OBERAMMERGAU SINGLE-PHASE 
RAILWAY. 


Oberammergau is well-known for its Passion plays, and it was 
chiefly owing to the number of visitors attracted by them that a 
large German electric firm planned, and partly carried out, & three- 
phase railway between Murnau and Oberammergau some six years 
ago. But the firm in question went into liquidation before the pro- 
ү had been completely carried out, and the line was bought up, 
ast year, by a Munich railway company, who had it converted to 
single-phase traction by the Siemens-Schuckert Co, The line is 
14'7 miles long, and runs through picturesque and hilly country. 
Including all stoppages at the eight. intermediate stations, 72 
minutes are occupied bya train in covering the up-hill journey from 
Murnau to Oberammergau, and 65 minutes for the return journey. 
This corresponds to an average speed of 12:2 and 13:5 miles per 
hour respectively. On down-gradients, and on the level, speeds up 
to 25 miles an hour are attained. The number of double journeys 
per diem varies according to the season, 12 double journeys of 
combined passenger and goods trains being made in winter against 
16 in summer. 
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Towards the autumn of 1904, the conversion of the line to the 
single-phase system had made such progress that experimental 
irains could be run, and the regular service was inagurated at the 
beginning of this year. | | | 

The generators in the power. station (see map) are driven by water 
turbines, there being two of 500 H. p. and two of 30 f.. They are 
all of the Voith type, and the two large ones run at 240 revs. per 
min., each being directly coupled to an eight-pole 280-kw. single- 
phase traction generator and to a 20-pole 150-kw. three-phase 
lighting dynamo by means of a Zodel-Voith flexible coupling. 
Current is obtained from the traction generator at 5,500 volts 
and 16 ~ per second. The lighting dynamo generates at 5,000 volts 
and 40~ per second. Current for the excitation and for lighting 
the power house is obtained from two 20-kw. 150-volt generators, 
each of which is driven at 500 revs. per min by the 80-н.р. water tur- 
bines. These sets, too, are provided with flywheels, and the couplings 
are also of the Zodel-Voith flexible type. The three-phase lighting 
current is conveyed to a number of sub-stations, stepped-down and 
converted by rotaries to continuous current. Altogether, the equi- 
valent of 3,800 16.c.p. incandescent lamps and eight 10-ampere arc 
lamps and 17 motors aggregating 110 H.P. are connected to the 
lighting system. Different types of motor cars are used in winter 
and summer. The winter cars have a third-class compartment 
for 20 passengers, a second-class compartment for eight passengers 
and a compartment for mails and baggage. In order to meet the 
occasional rushes during the summer months, the regular motor cars 
used in this season have no mail and baggage compartment, the 
entire space available being given up to the passengers (30 third- | 


class and 16 second-class). As occasion demands, one or more 
trailers and a baggage car or a goods waggon are coupled оп to the 
motor car. Motor ears and trailers are not only electrically lighted 
but also electrically heated. Bow collectors are used for collecting 
the current from the overhead trolley, which is suspended from a 
cateaary. The current returns through the rails. | 

The motors are of the single-phase series type, with “ forced ” 
compensation. Their normal voltage is 270 volts, and after being 
tested at 100 н.р. for one hour the windings reach a temperature of 
about 65° C. (150° F.). The gear ratio is as 1 to 5. 


SUGGESTIONS FOR STEAM ECONOMY.* 


BY WILLIAM MCKay, 


Almost every engineer and electrician is familiar with the fact 
that the majority of steam-power plants are not operating under 
the most economical conditions. In some cases this is due to the 
plant having been built up piecemeal as the requirements developed, 
and in other cases it has been found difficult to determine the 
amount of power that would actually be required until after the 
plant was completed. It may be laid down as a good rule that it 
1s more economical to use boilers of reasonably large size than to 
subdivide into & larger number of small units. The length and area 
of grate that can be conveniently fired or kept evenly covered with 
oat, perhaps, the limiting feature, if hand-firing is to be used. 
Working from this rule, a grate should not be over 7 ft. long or 
more than 5 ft. wide, which would give 85 sq. ft. of grate surface. 
The quantity of coal that may be burned on such a grate varies 
widely with the kind of fuel and strength of draught. Using bitu- 
minous slack coal of fair quality, with good natural draught or 
moderate induced draught, it should be possible to burn 25 Ib. of 
coal per square foot of grate per hour, or 875 Ib. of coal per hour, 
and if this coal will evaporate, say, 8 lb. of water per pound of coal, 
the boiler, if constructed with heating surface in (proper propor- 
tion, would evaporate 7,0001b. of water per hour, which would 

be equal to a little over 200 standard boiler-horse-power. 
In order to give good economy, the boiler should have 
go Depit from 2,000 to 2,400 sq. ft. of heating surface to evaporate 
this quantity of steam economically. The return tubular 
Tine boiler, on account of the amount of tube surface in propor- 
substation tion to the direct surface exposed to the fire, should have 
| not less than 12sq. ft. per horse-power; the water-tube 
type from 10 ft. to 11 ft., and the internally-fired type, 
which has a larger amount of direct-heating surface in the 
furnace and babes than either of the others, should have 
9 ft. to 10 ft. If the grate surface is larger than that des- 
cribed, probably the grate will not be evenly covered with 
coal, or the fire will be dead in spots, so that too much 
cold air will pass through. | 
The economy in burning fuel is a matter requiring great 
skill and experience, and depends entirely upon the even- 
ness, thickness and condition of the fire, which controls 
entirely the air supply and, therefore, the perfection or im- 


Scale ef Miles perfection of the combustion, and there is very little use in 
„у MEM e зш Че UEM PONE, “ splitting hairs ” over a quarter of a pound of steam con- 


sumption of the engine, while the fireman may be losing 

10 times this quantity of fuel from inefficient boilers or poor 
firing. I fear it is too often the case that the demands for increased 
horse-power are met by grate surface too large in proportion to the 
heating surface of the boiler or forced draught, and too little attention 
is given to careful firing, with heating and grate surfaces in proper 
proportion to give best economy, and frequently a great deal of 
money is spent in obtaining high-class engines and condensers, 
whereas the principal loss is in the boiler and fire room. The ques- 
tion is often asked whether in case of installing & certain horse- 
power of boilers, say, 800 E. p., it would be more economical to have 
three boilers of 100 н.р. each or two boilers of 150 H. P. each. I would 
say by all means have the two larger units, as it will always be 
found that the larger boilers have less radiation, less air leakage 
and better combustion than a corresponding horse-power in small 
units. If it is necessary to have a spare unit for cleaning, let there 
be another one provided of the same size. ko 
In regard to the pressure to be carried. It is well known that a 
high pressure gives a greater amount of expansion and better 
economy in proportion to the fuel burned. Even with simple engines 
in which it is not possible to obtain the full advantage of expansion, 
the high pressure of steam, which is drier and contains a larger 
number of heat units in proportion to the volume, gives the best 
results. I think every boiler should be designed for not less than 
159 Ib. pressure per square inch. Even if it is not possible to utilise 
the full pressure, the boiler will be stronger, last longer and a better 
investment in the long run. In this respect, the water-tube or 
some form of internally-fired boiler in which the shell-plates are 
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not exposed to the high temperature of the furnace, is certainly 
safer than the horizontal return-tubular boiler, because for large 
units intended to carry high pressure, the shell-plates and seams 
must be of considerable thickness, and being directly exposed to the 
hottest part of the fire, are almost sure to give trouble, especially if 
there be any scale or sediment in the water which is liable to settle 
‘on the bottom directly over the fire. 

As to the economy of various types of boilers, experience shows 
that any of the standard types, horizontal return.tubular, water- 
tube, or internally fired, if they are designed with proper propor- 
tions of heating and grate surface, give about the same evapora- 
tion per pound of coal, provided they are in good condition and 
clean beth on the fire and water surfaces. While the externally- 
fired boilers, either of the return-tubular or water-tube type, 
are said to have some advantage in combustion, on account of 
the heat of the brick furnace, they are subject to losses which are 
more serious, in the way of air leakage and radiation. Tests made 
a& the Ohio State University by Prof. Hitchcock show that the 
brick-setting of boilers continues to absorb heat up to 72 hours after 
being started, and that the average waste of heat in brick furnaces 
is about 84 per cent. The repairs and cost of keeping up brick fur- 
naces is considerable, and as a result of deterioration there is more 
or less air leakage through the brickwork going on constantly. In 
this respect the internally-fired boiler has a great advantage over 
return-tubular or water-tube boilers with brick furnaces, as it will 
be just as efficient after continued use as when first started. In any 
type of boiler it is of great importance to keep the tubes and other 
surfaces free of soot and scale. I think it is & mistake to depend 
entirely on the steam blower or tube cleaner, which only removes 
the loose soot, à scraper being necessary for occasional use to free 
. the hard scale, which will in time accumulate on the fire surfaces. 
In regard to the type of engine used for the plants: If the size of 
the plant is sufficient, and the work comparatively steady, the highest 
possible results may be obtained from compound-condensing engines 
using the highest-possible pressure of steam, but under other con- 
ditions, such as variable load, low pressure of steam, it may be 
quite possible that the simple engine will give better results and 
cost less for repairs. With low steam pressure, non-condensing, 
_ there is certainly nothing better or more economical than a single- 
ris Corliss engine where it can be installed to advantage. In 
the case of direct-driven electric units of small size, it is necessary 
to use high or medium-speed engines, both on account of the loss 
ih friction that would come in if countershaft and belting have 
to be used and because the higher-speed machines will give the 
best regulation. For small units up to, say, 75 н.р. or even 100 n.r. 
there is nothing better than the modern high-speed automatic 
engine, provided it is of good design, not overloaded and not over- 
speeded. A well-designed engine with 12 in. cylinder and 12 in. 
stroke, which is usually run at 275 to 300 revs. per min., and made 


to develop from 75 н.р. to 80 H. p., if arranged to run at, say, 225 to 


250 revs. per min., and to carry 50 n.r. or 60 H. p., will be as sorvice- 
able and give as good results as any type of engine of the same 
horse-power under ordinary conditions non-condensing ; and if the 
Work is variable, requiring quick, close regulation, such as driving 
electric generators, where the load is irregular, say, for supplying 
current to electric lights and electric elevators, the short-stroke, 
single-valve type of engine has great advantages. As illustrating 
the small wear of high-speed engines under favourable conditions, a 
Robb- Armstrong engine of 12 in. stroke, which has been running at 
275 revs. per min. for electric lighting for 12 or 14 years, shows onl 
about тб in. wear of the journals, and , 4,5 in. wear in the shaft 
bearings. | 

Unfortunately this class of engine is so frequently overloaded and 
overspeeded that it gives poor results and gets a bad name, whereas 
the Corliss slow-speed type of engine is limited, both in the matter 
of speed and horse-power, because the cut-off of the single eccentric 
type will not fo much p ena half stroke, and in that way the 
engine is saved from overloading and abuse, and this is, perhaps, 
one of its many advantages. A compound engine is not suited to 
low pressure or irregular loads, and the extra cylinder and com- 
plication of parts is a great objection under such conditions. When 
a condenser is used, even with low pressure and somewhat irregular 
loads, it may be employed to advantage, and with high pressure, 
say from 125 Ib. to 150 Ib. or over, the non-condensing compound 
will give the best results, unless the load is very irregular and run- 
ar e light loads & large part of the time. 

The question is sometimes asked whether it pays to reduce the 
pressure when the load islight. From my experience I do not believe 
it pays to reduce the pressure on the boiler, excepting in very ex- 
treme cases, but if it can be done by throttling before the steam 
reached the cylinder of the engine it would be an advantage, because 
this retains the heat units due to the higher pressure in the steam and 
the throttling has a slight superheating effect. As a matter of fact, 
tests made by Messrs. Villans & Robinson go to show that for light 
loads and high pressure a throttling engine may do even better than 
automatic cut-off. The ideal arrangement is to throttle the steam 
for light loads up to, say, near quarter cut-off, and after that, for 
heavier loads, allow the variable cut-off to come into play. This 


practice has been earried into effect by the design of Mr. E. J. Arm- 
strong, in which he arranges the shaft governor so that there is 
negative lead up to nearly one-quarter cut-off, after which the lead 
becomes positive, and this has the effect of throttling the steam for 
the earlier loads, and undoubtedly gives better economy, in addition 
to making the engine run more quietly. 

Another source of considerable loss in the operation of steam 
plants, particularly large ones, is the insufficient size of piping, 
causing the pressure to be reduced between the boiler and engine, 
and imperfect drainage, which is an enemy both to economy and 
the life of the engine. In many of the newer plants it has been 
found a great advantage to instal large receivers to equalise the 
pressure and to collect the water before it reaches the engine. 


HAMBURG SINGLE-PHASE RAILWAY. 


Herr Gustav Schimpff recently read a Paper before the 
German Society of Electrical Engineers on the “electrification ” 
of the railway from Ohlsdorf and through the cities of Hamburg 
and Altona to Blankenese, a total distance of 164 miles. That 
part of the line which passes through Hamburg and Altona is 
many years old, and the larger part of the suburban extensions 
at either end of the system is also not new. A certain portion, 
however, had to be constructed at the time “ electrification ” 
was decided on. The line in question forms a part of the 
Russian State railway system. In view of the success of 
single-phase traction on the Niederschóneweide-Spindlersfeld 
railway, it was decided to carry out the conversion of the 
Hamburg railway along these lines. The power house, which 
is being built, is situated near the Altona station of the line, about 
six miles from the Blankenese terminus. Its boiler house will be 
equipped with 12 water-tube boilers with mechanical stokers 
and superheaters built in. Steam, at 215 Ib. per square inch and 
660? F.,will be supplied to five 1,250 kw. (1,700 kw. maximum) 
turbo-generator sets, each consisting of a Brown-Boveri- 
Parsons steam turbine, coupled to a Siemens-Schuckert two- 
pole 6,600-volt 25 — single-phase alternator. Two 600-kw. 
6,600-volt, 60 — turbo-generators will supply current for 
lighting purposes, the generators for these sets being by the 
Lahmeyer Co. Each generating set will have its own surface 
condenser. The make-up feed water will be obtained from the 
regular water supply, and, before entering the boilers, will be 
heated in two economisers of 1,920 tubes each. The line—for 
about 6 miles on either side of the power station—will be fed 
directly with current at 6,600 volts, there being four feeding 
points. Current will be conveyed to each of these by one, two 
or three single overhead wires of sections ranging from 0-186 
to 0-232 sq. in. A few miles at the furthest end of the system 
towards Ohlsdorf will be fed, through step-up transformers, 
at 20,000 volts, the current being transmitted by means of two 
double overhead wires to a transformer sub-station in the 
centre of the section referred to. There it will be reduced to 
the working pressure of 6,600 volts, The trolley wire Is 
to be suspended from a catenary every 10 yds., and held 
ata height of 17 ft. above the rails, the catenary itself being 
supported by bracket poles every 44 to 55 yds, As to the 
nature of the line, it is stated that it' comprises a large 
number of gradients up to 1 in 100 and that the average 
distance between stations is a little over a mile. On week 
days, the maximum number of passengers to be conveyed 
in one direction amounts to 1,000 per hour. In the slack 
hours of the day, this figure drops to 100, Оп fine Sundays 
the traffic may reach 3,500 passengers per hour. These fluc- 
tuations are to be dealt with by varyiug both the composition 
of the trains and the time interval between succeeding trains. 
A train is to be made up of double cars, such a double car con- 
sisting of two three-axle cars coupled together. Each half has 
a driver's cab at one end, and the double car comprises 14 com- 

yartments, with room for 118 second and third-class passengers. 
Each half. car rests on a t wo- axle bogie and a fixed axle, so that 
a double car has two bogies and two fixed axles. One of the 
bogies carries two 1 25-H. P. Winter-Eichberg single-phase motors, 
the other bogie being equipped with one such motor only. The 
total weight of a double car, including passengers, will come to 
about 80 tons. The current is returned through the rails. Herr 
Schimpff states that the estimated capital expenditure for the 
transmission lines and transformers (or converters) is £63,200 
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in the case of single-phase operation, compared with about 
£145,750 in the-case of continuous-current working. On the 
other hand, the car equipment will weigh about three tons 
(71 per cent. of the total car-weight) more in the case of single- 
phase traction. Nevertheless, the saving accruing from single- 
phase working is considerable, and the author computes, ы 
capital charges and running costs into account, that the annua 
balance in favour of single-phase operation will amount to, 
roughly, £800 per annum. 


CORRESPONDENCE. 


NOTES AND RECORDS. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: As the keeping of notes and records takes up a large 
amount of the engineer's available time, it is essential that 
the method employed should be as efficient as possible, 
and a description of that which I have employed for several 
years, and found most successful, may be of interest. In 
student days the importance of taking copious notes of lectures 
and experimental work is continuously urged, and without 
doubt the result of collecting all kinds of information on 
the subject of one's studies leads to an orderly habit of mind, 
and imprints the subject of the notes upon the memory. So 
effective, in fact, is the act of writing down newly-acquired 
information that the notes may be seldom referred to again, 
and as a tool for future use the average collections of records 
of experience, press cuttings, &c., accumulated by most pro- 
fessional men in their early days, possess little value other 
than a sentimental one. Every year sees greater facilities 
provided by the enterprise of the technical press for kecping 
records of current practice and invention in an easily accessible 
form, and the progress of engineering is so rapid, even at its 
present advanced stage, that very few past experiences have 
more than a general bearing on present work and new problems 
are resolved rather by unconscious reference to the whole of 
one's past experience than by gindarce of any particular record 
of former work. | 

To those who have the time and energy neceasary for the 
task, a continuous perusal of the current literature of any par 
ticular subject is the most effective way of keepmg in touch 
with the work of others, but a large majority have to content 
themselves with the various text-books, which, appearing at 
intervals, crystallise the records of many workers and present 
a more or less complete epitome, which, always behind pro- 
gress, is in most cases scarcely abreast of practice. 


There remain always a number of subjects of special interest 
on which the busy practical engineer or man of affairs wishes 
to keep accessible every observation by himself or others, and 
in order that this may be successfully done witha minimum of 
personal labour and a certain accessibility at any future time, 
it is necessary to have some more systematic arrangement than 
an indexed scrap-book of hastily-written notes and press cut- 
tings, and to this work the system of making records on loose 
sheets and indexing by means of a card cabinet adapts itself 
particularly well, making it possible to have notes, copies or 
abstracts made by a clerk or assistant. 

Cuttings from papers, photographs, complete pamphlets or 
catalogues, drawings, curves, &c., can be cut to a size or 
mounted on standard.size sheete of paper and placed in the 
box or drawer which serves for the tile, being numbered pro- 
gressively and indexed under as many headings as is deemed 
requisite in the card index. 

Although’ seldom desirable, it is sometimes convenient to 
hand some notes or record to a third person. This can bedone 
without in any way disturbing the remainder of the sheets, 
and a plain piece of paper inserted in place of the absent note 
on which can be written a reminder of its destination, will 
facilitate its collection again if not returned. It is always pos- 
sible to re-index and re-group the notes if desired, a convenience 
which is greatly appreciated as the collection grows in bulk. 

In the card case these numbered note sheets may be indexed 
alphabetically ; in the first case by the full title of the subject 
of the record, using the principal substantive of the title for 


index word, and in another alphabetically.divided group of 
cards the notes may be indexed under group headings in as 
much detail as is considered desirable, it always being possible 
to subdivide and rearrange the groupings by a little re-writing 
of cards. A further instalment of cards may be employed to 
index articles in the technical journals in which the collector 
is interested, as these would possibly be referred to so in- 
frequently that it would not be worth while to cut them out 
of the books, which are probably accessible in bound volumes, 
in the office or at an adjacent library. 

Duplicate indexes of journals may with advantage be obtained 
and bound up separately or kept amongst the note files in an 
accessible position ; these will save much unnecessary handling 
of heavy and dusty books, and in some cases it will repay the 
trouble to excerpt from them the location of articles on special 
subjects and enter it on the group card dealing with this sub- 
ject. It will also be found an advantage to add to one's library 
of notes one of the several universal indexes now published, 
which give the title of articles and Papers in the principal 
English and Continental technical magazines and journals. 

Some periodicals are now inserting in each copy a loose leaf 
index of the current issue in the form of a card for filing. 
These alone are of very little use, but an extension of the idea 
might be made in the form of a printed sheet to be issued as a 
supplement to each complete volume, this sheet to be printed 
so that it could be readily cut up into a number of pieces of 
the standard-card size, and each one of these would contain 
reference to the information in the volume on a certain leading 
subject which would be printed at the top of the card. These 
slips when placed behind the correct guide cards in the “group " 
card index would be of very great value in looking up any 
particular subject. 

With the exception of personal work which can be recorded 
as elaborately as may be desired, the art of note-taking lies 
rather in providing oneself with an efficient index or guide 
to the records of contemporary work and research which reach 
us every day, and of which the man who is actively engaged 
can hope to read but a small portion and retain still less.— 
Yours, &c., J. W. BEAUCHAMP. 

Sheffield, Aug. 18. 


The Post-Office Telephone Agreement —The Agreement 
between the Postmaster-General and the National Telephone 
Co. for the acquisition of the company’s business in 1912, and 
for early inter-communication between the two systems, which 
was concluded ш February last and sanctioned by Parliament 
early this month, becomes binding on the 31st inst. As a 
consequence, it is officially announced that the following 
arrangements come into operation on September 1st :— 


1. Terminal Fees. —AÀ terminal fee will not be chargeable except where 
the eonversatión is between a subscriber to a corporation system and a 
subscriber to the National Telephone Co.'s system in another area. The 
existing artangement under which calls to and from the Tunbridge Wells 
area and to or from the system of the corporation of Hull are exempt 
from terminal fees will, of courze, continue. In the case of trunk calls 
from Post-Office tall offices in the provinces, the usual call-office fee for 
local calls or, if there is no such fee, the sum of 1d., will in future be 
charged in addition to the trunk fee. This applies to all trunk calls, and 
not only to those on which terminal fees will no longer be charged. 

2. Inter-Communicution.-—Facilities will be afforded for local inter- 
communication between persons using a Post-Offica exchange system 
and persons using the National Telephone Co.’s system in the same town 
or area. Further instructions will be issued in due course. If any 
special difficulties or questions are likely to arise at any office, an early 
report should be made to the secretary. In some places the engineering 
arrangements for inter-communication cannot be completed by the 1st 

roximo. ч 

E 8. Telegram, Express Letter and Letter Services. —The National Tele- 
phone Co.’s subscribers will be entitled to all.Post-Office facilities on the 
same conditions as Post-Office subscribers. In the case of telegrams de- 
livered by telephone, applications from subscribers on the National Tele. 
phone Co.'s system should continue to be made through the company on 
form 142 by each subscriber wishing to avail himself of the facility ; but 
these applications need not be submitted to headquarters, as required by 
rule 10, sec. 3, of the Book of Telephone Instructions, where the ordinary 
telegraphic circulation of the messages will not be altered and the mes- 
sages will continue to be delivered from the same Post Office, or where an 
abbreviated address is already registered at the office from which the 
messages are delivered by telephone. In the London exchange area and 
the other large towns where a registered telegraphic address is necessary 
in every case of telephonic delivery, the existing practice will remain unal- 
tered, except that the secretary's authority will not be necessary in any 
but exceptional cases, 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Governing Body of the Northampton Institute, St. John- 
street-road, Clerkenwell, London, E.C., invite applications for the 
appointment of chief instructor in mathematics, day and evening, 
part time only. Salary £150 per session. Particulars and forms of 
application (which should be returned by Aug. 80) from the prin- 
cipal, Dr. R. Mullineux Walmsley.. See also an advertisement. 


The Governing Body of Battersea (London) Polytechnic invite 
applications from electrical engineers with teaching experience for 
evening lectureship in electrical engineering (lectures and practical 
classes three evenings & week) for the session September to May. 
Salary £150 per annum. Particulars from the secretary (Mr. 
Joseph Harwood). | Ў 


The Governing Body of Battersea Polytechnic also require a 
working engineer to take charge of electrical installation, heating, 
and gas and water arrangements of the Polytechnic. Commencing 
45s. weekly. Applications to the Secretary by Sept. 6. See also 
advertisements. . | | 


, Portsmouth Education committee invite applications for the posi- 
tion of head of the department of physics and electrical engineering 
at the municipal technical institute. Salary £175 per annum. Ap- 
plication forms, &c., from the Principal, to whom applications by 
Sept. 4. See an advertisement. 


A chief clerk is required for Handsworth (Staffs.) District Council's 
electric supply department. Salary 45s. per week. Applic ations to 
the clerk (Mr. H. Ward) by 29th inst. 7 


Handsworth (Staffs.) District Council also require a station superin- 
tendent and an assistant engineer for their electricity works. 
Salaries £120 and £100 
noon 80th inst. 


Àn assistant clerk of works is required in connection with the 
electric lighting. of Whitchurch Asylum, Cardiff. Salary £3 per 
week. Applications by 81st inst. 


À teacher of mechanical engineering is required at the Crawford 
Municipal Technical Institute, Cork (salary £200 per annum) ; also 
an assistant for evening classes (salary £100 per annum). Applica- 
tions by Aug. 81. | 

Belfast Library and. Technical Instruction committee want an 
assistant lecturer in electrical engineering. Particulars from the 
director of technical instruction (Mr. Fras, C. Forth), to whom 
applications by noon Aug. 29. | 


An assistant lecturer and demonstrator in engineering is required 
at the Merchant Venturers' Technical College, Bristol. Salary £170. 
Particulars from Registrar. Applications by Sept. 18. 


_A lecturer in electrical engineering and: physics (salary £200 
rising to £250) and a lecturer in chemistry (£150- £160 rising to £200) 
are required at Wigan Mining and Technical Collega. 


À demonstrator in chemistry is wanted for West Ham Municipal 
Technical Institute. Salary £120 per annum. Applications by 
noon Sept. 5. 

Portsmouth Education committee invite applications (by Sept. 4) 
for the position of head of the department of physics and electrical 
engineering at the Municipal Technical Institute. Salary £175. 
Particulars from?the Principal. | 


À junior demonstrator in physics and electrical engineering is 
required at London County Council's School of Marine Engineering, 
Poplar; three evenings per week at 10s. 6d. per evening. Applica- 
cations to the Education Offices, Victoria Embankment, W.C., by 
10 a.m. Sept. 8. | ME: 


Mr. J. C. Couper, tramway traffic superintendent at Neweastle- 
on-Tyne, has been appointed (out of over 100 applicants) traffic 
superintendent of Halifax Corporation tramways. ; 

Mr. C. S. Taylor, of Erith, has been appointed engineer- in-charge 
at the Watford Council's electricity works, vice Mr. H. E. Osborne, 
who was recently appointed shift engineer at Dover. 


Mr. W. Mayall Milnes, of Blackburn, has been appointed junior 
assistant engineer at Burnley Corporation electricity works out of 
811 applicants. 

Mr. Cecil H. Lander, B. Sc. (Vict.), of Stockport, has been appointed 
assistant lecturer in mechanical engineering at Salford Royal 
Technical Institute. 

Wednesbury Corporation have appointed their resident electrical 
engineer (Mr. W. Fennell) manager of the electricity supply under- 
taking at £180 per annum. 

Acton District Council have appointed Mr. Harry A. Harding, of 
Leatherhead, assistant electrical engineer at £180 per annum. 


per annum respectively. Applications by 


EDUCATIONAL NOTICES. 


King’s College (London).—The session 1905-6 commences on 
Wednesday, Ost. 4. There are also evening classes for students in 
electrical and mechanical engineering, drawing, mathematics, 

hysics and all science subjects. Prospectuses from the Secretary, 
ing’s College, Strand, London, W.C. Some further particulars are 
given in an advertisement. 


Glasgow and West of Scotland Technical Oollege.— The ses- 
sion begins on Sept. 26 in the new buildings recently erected. The 
diploma of the college is granted in electrical, mechanical and civil 
engineering, mathematics and physics, chemistry, metallurgy, 
mining and naval architecture. The courses of study extend over 
three sessions, and special courses for individual students are ar- 
ranged as required. There are new and well-equipped laboratories 
in the departments of electrical and mechanical engineering, tech- 
nical chemistry, physics, metallurgy, &c. The preliminary examina. 
tion begins on Sept. 18. Calendars and prospectuses may be ob- 
tained from the Secretary. See also an advertisement. 

The calendar of the Glasgow and West of Scotland Technical Col- 
lege for the session 1905-6 is just issued, and contains a mass of 
information concerning the course of studies at the college during 
the session now on the point of opening. This famous college was 
founded in November, 1886, and was the outcome of an amalgama- 
tion of a number of educational establishments of old standing in 
Glasgow and district. Until 1905 the work of the college was 
carried on in the building formerly occupied by Anderson's College 
and the College of Science and Arts, both of which institutions were 
absorbed in the amalgamation referred to. It will be remembered 
that in December, 1900, a meeting of citizens was held in Glasgow to 
consider an extensive scheme for building new college buildings. 
These were approved, the designs of Mr. David Barclay were 
adopted, and building operations were commenced in July, 1902. 
In September proximo, when the new session opens, the course of 
study. will be conducted in the first section of the new buildings, 
which has now been completed. This section comprises more than 
5 acres of floor space, and consists of five large wings. The plan of 
confining each department to one floor has been followed throughout 
with every promise of success. The buildings when completed will 
be the largest of the kind in Great Britain, and will have cost about 
£800,000. The price of the calendar is 1s., and copies can be ob- 
tained from the College. 


: University of Liverpool.— Particulars of the courses of study in 
the Faculty of Engineering are given in an advertisement on another 
page. The session commences Oct. 2. The courses leading to the 
ordinary degree of Bachelor of Engineering or the certificate in 
шше afford a general scientific training for those intending 
to become engineers or to enter any allied profession. Prospectus 
of the Faculty may be obtained from the Registrar. 


South- Western Polytechnic.—Particulars are given elsewhere in 
this issue of the day and evening courses in electrical engineering 
at this Polytechnic. The subjects include electrical design, instru- 
ments and lamps, alternating and polyphase currents, electrical 
wiring and fitting and the calculus for engineers. Further informa- 
tion may be obtained from the Secretary, Manresa-road, Chelsea, 
London, S.W. 


Acton.—The Council last week decided to apply for sanction to 
a loan of £25,000 for electric lighting. 


Aldershot.—The accounts of the electricity departinent for the 
year ended March show a loss of £62. 11s. 8d. 

Mr. Ѕмоаав, in moving the adoption of the accounts at last week's 
Council meeting, said the deficit was due to damage to the batteries which 
cost £16. 8s. for expert examination and £50 for coal for running the 
plant for 1,900 hoars without the batteries while the latter were out of 
order. A new battery had been put down at a cost of £327. 193. 3d. 
The revenue was £3,526, 1s. 4d. (increase £605. 28. 2d.), working expenses 
£1,976. 5s. 2d., sinking fund £754, 8s. 6d. and interest £858. 43. 4d. 
186,196 units were sold (inorease 31,955). 


Argentina.— Mr. A. C. Ross, C.B., the British Consul at Buenos 
Ayres, reports that there appears to be no limit to the amount of 
electrical work being carried out in the Argentine Republic. In a 
short time there will be no horse-drawn tramcars in Buenos Ayres, 
and & commencement has already been made in the construction 
and equipment of electric lines to the more distant suburbs. Elec- 
tric lighting also is being installed even in the small towns and vil- 
lages. Mr. Ross reports that British manufacturing firms appear to 
be competing for this business, and are getting some share of it. 


Australian Oustoms Decisions.—The Customs authorities of 
the Australian Commonwealth have recently decided that accu- 
mulators, when an integral part of a motor engine for cycles, are to 
be classed as “ electrical machinery and appliances," and bear a 124 
per cent. ad val. duty. Telephone cords, with metal switch plugs 
attached, are to be similarly classified and bear similar duty. 
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: D.ver.—Electric lighting is being adopted on the platforms of the 
Admiralty Pier in place of gas. | 


Bast Ham.—The accounts of the electricity department for the 
year ended March show capital expenditure £117,286, increase 
£20,182 on the year. ; 

The receipts were £19,891. 12s. 2d. Working expenses were £9,919, 
and gross profit £9,972. 12s. 2d. After payment of capital cha-ges and 
taking into account balance brought forward (£877. 4s. 7d.) there is a nét 
surplus of £2,830. 17s. 8d., the net profit for the year being £1,954. Cost 
of fuel was 0:504. per unit sold, compared with 0:594. in previous year, 
works cost 0:934. (against 1:024.) and total working expenses 1:204. 
(L:38d.). 1,973,395 units were sold (1,774,163), 562,777 to private con- 
sumers (against 457,210), 440,875 for public lighting (against 396, 257), 
951,548 for traction (against 920,696) and 18,200 for tramway lighting 
(nil. Lamps and motors connected are equivalent to 42,680 8 c.p. lamps 
(against 33,847). The maximum load was 1,020 kw. (against 880 kw.) and 
the load factor 24-63 per cent. (against 25:78 per cent.). AE 

The accounts of the tramways department show capital expenditure 
£152,277 (increase £16,686), traffic revenue £36,652 (against £31,312 in 
preceding year), and total revenue £37,754 (against £35,298). Operating 
costs were £26,360 (against £2 1,497), gross profit £11,394 (against £10,801). 
Iuterest, &., absorbed £4,891. 128. 1d., sinking fund and capital redemp- 
tion £8,890. 7s. 8d. and £2,611. 19s. 2d. was placed to depreciation and 
renewals, leaving net profit £2,612 (against £1,843). 13,689,658 pas- 
sengers were carried (against 12,950,269) and 863,816 car-miles run 
pean 807,002). Revenue per car-mile remained at 10:49d., the average 
are being 0:644. (against 0-63d.). 951,543 units were consumed (against 
920,696), or 1:10 units per car-mile (against 1:14d.). 


 Basthampstead (Berks).—The Council will only “formally " 
oppose the applications for provisional orders by the Mutual Elec. 
tricity Supply Co. and the Camberley Electric Supply Co. 


Blectric Bell Ringing.— The 19 bells, varying in weight from 
8001b. to 6,000 lb., in the spire of St. Patrick's Cathedral, New York, 
are now rung by means of a keyboard in the sacristy, which controls 
electrically the supply of compressed air which works the bell clappers. 


Electric Light for Naval Manouvres.—The Mediterranean 
Fleet is to be provided with a target consisting of a frame, on 
which electric lamps will be mounted, representing a destroyer, 
and which can be towed at great speed by a tow-line 600 fathoms in 
length, the electric current for the lamps being led along this line. 
The ези will be switched off and on, so as to represent as nearly as 
possible torpedo craft suddenly revealed by searchlight. 


Electric Works Driving.—A. Rodger & Co., Govan, are supply- 
ing power and lighting plant to Argyll Motore (Ltd.) Alexandria, 
Dumbartonshire. The plant includes 10 Rodger-Rowden engines, 
three driving direct and seven direct-coupled to dynamos for electric ` 
lighting and electric power. Producer-gas plant capable of giving 
1,500 B. H. P. is also installed. es MES 


Blectricity in Slate Quarries.— Experiments are to be made in 
the use of electric power in the Rhiwbach and Oakeley Quarries, 
power being taken f the station near Liyn Llydaw, in the 
Snowdon district, which is nearing completion. | 


Ferryhill.—-Mesars. Bolckow, Vaughan & Co. offer to supply 
current for public lighting at 30s. per lamp per annum. A meeting 
of the ratepayers is to consider the subject. 


Glasgow.—The Corporation recently fixed their charges for elec- 
trical energy as follows: For lighting shops, offices and places of 
entertainment, 780 hours’ maximum demand per annum at 384d. per 
unit and 1d. after; domestic consumers, a flat rate of 84d. ; churches, . 
а flat rate of 8d. ; stair lighting, 5-c.p lamp from sunset to sunrise, ` 
158. per annum; motive power, 1,000 hours’ maximum demand at 
134. per unit and 1d. after, or a flat rate of 1d. to power consumers 
taking no current between 3:30 p.m. and 6 p.m. The maximum 
price under the old scale was 6d. per unit (for the first hour's maxi- 
mum demand). t B | 

Great Grimsby. The Electric Lighting committee decided on. 
Monday to expend £18,000 on additional engines, dynamosand mains. 


Hayward's Heath.—A scheme, for electricity supply will be sub- 
mitted to the Council by the Hayward’s Heath Electric Supply Co. 


Helsingfors (Finland).—The local electric tramway company 
have now constricted and equipped their new lines of route and 
are extending out to the fashionable part of the town, known as 
Skatudden or Magpie Head E 


Higham Ferrers.—Provisional orders. for electric lighting are 
being applied for by Mr. E. P. Harvey and the County of Northamp- 
ton Electric Power and Traction Co. 


Inquests.—Án inquest was held on Saturday last at Paddington 
London) into the circumstances attending the death of Geoffrey 
endell, who died from the effeets of the fall of a stcel telegraph 
pole at Kilburn last week. | l 
Deceased and another Post Office wireman were tied to the pole by life 
lines at the time of the accident. The accident was due to the breaking 
of the ornamental cast-iron base of the pole owing to a flaw in the cast- 
ing. Steel poles are used, it was stated, in deference to the wishes of local 


Ayrshire Tramways.—The County Road Board on Tuesday 
appointed a committee to consider proposals by the Scottish Elec- 
trical Traction Co. for the construction of a tramway between 
Stevenston and Seamill, West Kilbride, via Saltcoats and Ardrossan. 


Bangor.—The L.G. Board has sanctioned the borrowing of £458 
for cable extensions. | 


Belfast.—The Td committee have decided to oppose the 
application of the Cavehill & Whitewell Tramway Co. for extension 
of time to complete the works authorised by their 1902 Act. i 
The construction of the Corporation tramways in Royal-avenue 
was commenced on Monday. i | 


Bingley.—The Council have decided to oppose the application of 
the Mid- Yorkshire Tramways Co. for a year's extension of the time 
for the construction of tramways at Bingley, unless the company 
comply with certain of the Council’s requirements. | 

The Council are asking the Board of Trade to terminate the powers 
of the Yorkshire Electric Power Co. within the Council's area. 


Blackpool —We have received an abstract of the borough 
treasurer’s accounts for the year ended March (u volume of about 
850 pages), which includes the accounts of the electric light and the 
tramways funds. 

The electric light fund shows capital expenditure £187,533. 17s. 11d., 
increase £4,554. 78. 1d. . The income was £32,857. 2s. 5d., including 
£17,749. Зв. 6d. for private lighting, 28,354. 15s. 3d. for current supplied 
(at 2d. per unit up to 250,000 units and 1}d. after) to the Corporation 
tramways and £904. 13s. 10d. (at same prices) from the Blao l, St. 
Annes & Lytham Tramway Co.; £5,438. 17s. 3d. for public lighting. 
The gross profit was £17,403. 14s, 3d. After payment of working expenses 
(£15,458. 88. 2d.), interest and sinking fund (£11,503. 4s. 2d.) and the 
gecond instalment of one-third cost of coal elevator (£380) £4,000 has been |. 
placed to general district fund and £1,520. 10s. to reserve. | 

The tramway accounts show capital outlay £274,228, 8s. 2d., increase 
£7,050. 18s. 4d. on the year. The income was £48,661. 4s. 1d. Working 
expenses were £29,058. 12s. 8d., leaving £19,592. 11s, 5d. gross profit. 
Interest and sinking fund absorbed £14,889. 4s., and £958 was paid as 
final instalment of converting the Lytham-road system from centre 
pole to span wire and £899. 15s. 6d. for rail welding. The net profit 
( £3,398. 10s. 2d.) has been appropriated to relief of rates, £2,000, and 

reserve fund, £1,398. 10s. 2d. 7,247,379 passengers were carried (against 
(5,357,218 in previous year) and 835,424 car-miles run (against 735,103). 
1-33 units were used percar-mile, the total revenue per car-mile being 13:97d. 


Brighton.—The Council are applying for sanction to borrow 
£38,500 for electricity supply purposes. | 


Buxton.—The Council are applying for a loan of £4,000 for the 
urchase of engine, dynamos, cables, meters, demand indicators, 
Faso and service boxes, &c. | 


Cardiff.—The directors of Ely Paper Works have applied for an 
increased supply of current for power and lighting from the Corpo- 
ration electricity department, as it is proposed to entirely discon- 
tinue the use of the steam plant at the mill. A sliding scale of 
charges, varying from 144. to 3d. per unit, has been quoted for power 
and 2d. per unit for lighting, as supply will be taken throughout the 
night. The campany’s probable demand is estimated at from 500 kw. 
to 600 kw. during five days and five nights per week. The Corpo- 
ration already supply current to these works amounting to between 
£500 or £600 per annum. 

The same rates of charge have been submitted to the Great Wes- 
tern Railway Co., who, as stated in our last issue, have asked for 
terms. The railway company have electrical plant of their own, and’ 
are consumers to the extent of about 250,000 units per annum, but. 
their use of electric motive power is to be greatly extended for work- 
ing capstans, cranes, «c , and electric lighting is to be adopted in the 
extensions of the goods department and new offices. The railway 
company’s consumption is expected ultimately to require plant 
approximating 1,600 н.р. Bk du 


Congo Free State —U.S. Consul-General Howe, of Antwerp, has 
recently presented a report on the Congo Free State. It is impor- 
tant to remember that the Congo Free State covers an area of 
800,000 sq. miles, or nearly four times the area of France. Tele- 

phic communication was first established between Boma and 
atadi in July, 1895, and in September, 1898, both telegraphic and 
telephonic communication was set up between Matadi and Leopold- 
ville. In 1899 there were 800 miles of telegraph and telephone 
lines in operation. Experiments are being made in this territory 
with wireless telegraphy. 


Devonport.— On Friday last the formal starting of a new Willans- 
E.C.C. 500-kw. steam dynamo took place at the Corporation elec- 
tricity works. 

Mr. BAN BU RT (chairman of the Electrical committe) said the plant at 
the works at their inception was of 750-kw. capacity and was now 1,800 kw. 
In 1903 they sold 1,612,246 units of electrical energy, an increase of 49 
per cent. on the previous year's output, the increase in receipts in the 
same period being 61 per cent. The engineer (Mr. J. W. Spark) had in- 
formed him that the new engine had exceeded his expectations. 
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authorities although the Post Office prefers timber poles. The ends of 
the poles were 2 ft. from the ground inside the bases. 

The jury returned a verdict of accidental death, and suggested that the 
steel poles should extend through the bases into the ground. 

Mr. Baxter held an inquest at the London Hospital on Saturday 
last into the circumstances attending the death of John Thomas 
Evans, killed on Aug. 11 at the Metropolitan District Railway Co.’s 
electricity sub-station at Whitechapel. 

Harry CLARR, an electrician in the company’s service, said he was going 
off duty when he heard an explosion. He immediately shut the machine 
down and went into the transformer chamber, where he found three men 
including Evans, with their clothes on fire and a cast-iron й зог-ріаќе across 
their legs. They had been sent in to take away the floor-plates. When 
deceased and a man named Clements, who was in the chamber at the 
time of the accident, took the plates away on a previous ocoasion, witness 
pointed out what part of the chamber was alive. He thought the men 
must have raised the plate and then given it a twist and caught it on the 
feeder switch completing the circuit. 

Hernert C. Shaw, chief assistant at the Whitechapel sub-station, said 
that the men ought to have come to him and obtained his permission 
before going into the chamber. 

Dr. Davipson, house surgeon at the hospital, said the deceased was 
‘terribly burnt over the whole of the body and died from shock. 

It was stated that the foreman was still in a critical condition, but was 
expected to recover. 

The inquiry was adjourned. 

Light Bailways.—An extension of time, to Aug. 23, 1907, for 
carrying out the Spen Valley and Morley Light Railway Order, 1902, 
‘has been applied for by the British Electric Traction Co. 

The Board of Trade have confirmed the East Sussex Light Rail- 
way (Amendment) Order, 1905. 


Macclesfield.—The Council are recommended by the Electricity 
committee to apply for a loan of £16,000 for electricity supply. The 
engineer has been instructed to advertise for tenders for the erection 
of the station. The architects have been asked to obtain terms for 
the erection of à chimney 140 ft. in height with a diameter of 5 ft. 
at top. 


Motor Vehicle Maintenance.—At the meeting of the London 
‘General Omnibus Company yesterday, Sir John Pound, who pre- 
sided, said the company had expected to have had a large number 
of motor omnibuses at work. Those delivered had ail been behind 
time, and some were found unsatisfactory, but they preferred to 
wait for reliable vehicles. He believed the motor omnibus had 
come to stay, but he was equally convinced that some of those 
working in the streets would cause their proprietors to wish they 
had not embarked on so speculative a business, owing to the main- 
tenance costs which would come after the first few months. For 
some years to come he believed horse traction would be the back- 
bone of the company. 


Newport (Mon,)—Mr. M. K. North, M. Inst. C. E., held an inquiry 
last week into the application of the Corporation for permission to 
borrow £10,000 for electricity supply —£6,400 for mains and services 
and £3,600 for meters. 

. Mr. F. E. Аввот (for the town clerk) said the proposed loan would 
probably meet expenditure on the items mentioned for two years. The 
capital expenditure of the undertaking was £221,107. Last year'srevenue 
was £24,149 and the net profit £394. 

The Insrrcror said the authorised borrowing powers provided a good 
margin, and the loan would probably be sanctioned. 


‚ Osgett.— The Council on Friday last rejected by eight votes to 
six в motion by Mr. Taylor that the electric lighting scheme be 
. dropped. 


. Paignton.— The District Council will receive at their next meet- 
ing a report on the relative cost and advantages of electric versus 
gas lighting. 

Pontardawe.—In a report to the District Council, Mr. John 

Morgan, electrical engineer, Cardiff, expresses his faith in the suc- 
cess of a proposed scheme for electricity supply for the district. 

Mr. Morgan proposes overhead transmission except in the main streets 
‘and the use of 16 c.p. lamps for public lighting (two on each pole at intervals 
-of from 60 yds. to 100 yds.), requiring 164 lamps. The total initial cost is 

put at £32,440, the annual standing charges at £4,050, working expenses 
at £1,829. 4s., and the estimated annual net profit at £609. 15s. 6d. 


Printing Works Installation.— Plymouth Corporation have 
arranged to supply current to the Western Newspaper Co., printers 
of the Western Mercury," for motive power. 


Provisional Order Revocation.— The Board of Trade have 
revoked the Nantwich Electric Lighting Order, 1900. 


Pudsey.—The Council's electricity supply, for which current is 
taken from the Yorkshire Electric Power Co., has come into opera- 
tion this week. 


Ramsgate Tramway Inquiry.—The Board of Trade inquiry 
into the accident which occurred at Ramsgate on Aug. 3 to a tram- 
car on the Broadstairs-Ramsgate Harbour service, belonging to the 
Isle of Thanet Electric Tramways and Lighting Co., was opened at 
Ramsgate, on Tuesday, before Col. von Donop, who previously 


visited the scene of the accident, the zig-zag descent from the East 
Cliff down to King.street, and known as Madeira Walk. 

STANLEY F. Jones, conductor on the car at the time of the accident, 
said the motorman, Lloyd, was driving. They both took the car over at 
Broadstairs terminus. All went well until they reached the gardens at 
the spot called the Plains of Waterloo at Ramegate. At the corner of 
Waterloo-creecent, just before commencing the descent, seven passengers 
alighted and none were taken up. The witness then signalled to go 
on. As soon as they got on to the slant the car gradually got up speed. 
As it appeared to'be going faster than it should do, witness [applied 
the slipper brake. He remembered nothing further until the car and 
its freight passed over the cliff, a fall of over 30 feet. The car dashed 
rapidly past the usual stopping place. He had been employed as con- 
ductor for about six weeks before the accident, but had had no previous 
experience of tramway work. He had five or six days’ training before 
he took charge of a car. On the Broadstairs loop line it was the duty 
of the conductor to put the slipper brake on before the car was restarted 
to go down the hill, and afterwards to ring to the driver to proceed. 
On this occasion he applied £he slipper brake before reaching the stopping 
place. The oar appeared to be under proper control previously, and 
had been successfully brought down Bellevue-road, a steep incline and 
sharp turn, before reaching the spot where the seven passengers got 
down. There were six persons on the car at the time of the accident. 
He had no idea what was the cause of the accident. He was always careful 
to apply the slipper brake before the car started descending the hill. 

Epwarp P. Jones, a motorman in the employ of the company, said he 
had been driving the car from 8:20 on the morning of the accident, and 
had made three journeys, the machinery being in good order. If they 
had any difficulty with a car they took it back to the shed at the power- 
house and took out another car, reporting the occurence to the motor 
inspector on duty in the shed. 

Ernst F. WooDwARD, conductor, said he was ascending Madeira 
Walk in another car when his driver called to him that a loop line car 
was dashing down the hill. He got hold of the sand bucket in order to 
sand the line, but the runaway car rushed past him, proceeded about 
6 yards further down, jumped the rails towards the left of the track, 
darted across the road, mounted the kerb, crashed through the 
light protecting railings, and went over the cliff, first striking an abut- 
ment. As it rushed past him he saw that the motorman (Lloyd) had one 
hand on the controller and the other on the hand brake, and that he was 
working the sand gear with his foot. The car was certainly slackening 
speed when it left the rail, and I think the motorman was regaining 
control. The wheels on the right-hand side of the car were skidding. 

HERBERT Lepper, a visitor to Ramsgate, said he was a few yards behind 
the previous witness. He noticed that the trolley arm of the descending 
car was swaying. The driver appeared to be in difficulties, and seemed 
to be pulling at a cirzu'ar wheel. The car appeared to be going more 
alowly when it left the rails, to be getting more under control. 

JoHN Coon, a pointsman and sander in the employ of the tramway 
company, said he sanded the line five minutes before the accident. It 
had been raining heavily all the morning. 

Mr. Кіснлвр Humpuruss, local manager of the company said the tram- 
ways were carrying 4,500,000 people on the line annually, and there had 
been close upon 340,000 journeys upon the Madeira Walk hill. The 
driver, Lloyd, entered the service of the company as a conductor in April, 
1905, was passed as a motorman on June 16, and was regularly employed 
on the loop line from July 29. He had made about 70 journeys down the 
hill in charge of a car before the accident. He believed the accident 
arose through Lloyd's failing to make sufficient allowance for the condi- 
tion of the rails, which were very slippery owing to the rain. As he 
approached the Board of Trade stop at the top of the hill he tried t» 
brake-up, but applied his brakes too rapidly. He had spoken with Lloyd 
on the subject and this was the conclusion he had arrived at. He 
appeared to have applied his brake so rapidly as tolock the wheels. There 
had been several other accidents on the tramways of the company, bot 
most of these were accounted for by their having a different class of roll. 
ing stock, with eight wheels instead of four. In these cars the bogie 
wheels were leading instead of trailing, as was generally done. The small 
wheels used to mount the rails, and the Board of Trade recommended, 
owing to the number of curves on the route, that the old cars should be 
taken off. That change was made early in 1904. They had arranged on 
the Broadstairs loop line that the slipper brake should be worked by the 
conductor, so as to give the driver greater freedom to manage the other 
brakes, but the iriver also was able to work the slipper. This gave them, 
they considered, a double security. As regarded the track, he thought 
the super-elevation was wrong at the point where the car left the rail. 
This matter could be set right. The position of the lines had been ap- 
proved by both the Board of Trade and Ramsgate Corporation. The man 
Lloyd had been driving six days regularly and for three and a-half 
daya intermittently before the accident. Both the driver and the con- 
ductor had control of the slipper brake, and the driver would know when 
the brake had been operated by the conductor. The car (No. 41) was pur- 
chased new 34 years previously, quite new from the Chatham & District 
Light Railways Co., and in December, 1904, was thoroughly overhauled 
and re-wheeled. In March, 1905, its travelling motors were overhauled 
and a set of new armature bearings supplied. The flanges of the wheels 
were from in. to 4 in. in depth. One of these had been chipped. The 
car had never been derailed before. The wheels had only , been in use 
seven months, and only part of that period, as the cars worked alter- 
nately, They had 60 cars, and only 15 worked in the winter. Steel 
wheels had been tried, but on the curves at Ramsgate they found the 
flanges on the steel wheels only lasted a month. The curves were sbarp 
and numerous. | : 

M:onaEL Dow ina, опе of the company’s inspectors, said it was his 
duty to examine men desirous of becoming motormen. An applicant 
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for a driver's situation was placed with a motorman for four or five 
weeks to practice driving. At the end of that time if the motor. 
man with whom he had been on trial considered the man competent 
to take charge of a car he (witness) took him over the line to see whether 
he knew his duties. If witness was satisfied he passed him on to Mr. 
Bousfield, the assistant engineer to the Company. 


perfectly competent. 


Mr. A. J. Bousrie.p, assistant engineer to the Company, said he had 
occupied the position two and a-half years. After receiving Mr. Dowling’s 


report of Lloyd’s competency he (witness) speni an hour or two with him, 
examined him as to his knowledge as to a car being out of order and as 
to what he would do in cases of emergency. 
satisfied himself of his proficiency, and signed a certificate to that effect. 
He still coneidered Lloyd perfectly qualified to act as a driver. 

Mr. A. E. Lx HossreNoL, consulting engineer, said he had been 


general manager and engineer ої Newcastle Corporation tramway 


undertaking, and electrical engineer to Glasgow Corporation tramways. 
He had examined the car and the scene of the 
days after. In his opinion Madeira Walk was a dangerous road 
for tramway traffic, on account of the steep gradient and 
numerous curves, and it would be difficult to prevent accidents 
from happening there, Just above where this accident occurred 
the gradient was one in 13, and was one in 16 where the car went off. 
He took exception to the arrangement for dividing responsibility by giving 
control of the slipper brake to the conductor. He considered the slipper 
brake should be applied before the present Board of Tradestop was reached, 
and be kept on. All brakes should be applied at least wherever the 
gradient was one in 27.. The slipper brake should be altered so that it 
could be regulated. The super-elevation needed correction, and the Board 
of Trade stops should be indicated by a special sign, so that there should be 
no slackness. There should be more than one pressure appliable to the 
slipper brake. The flanges of the wheels ought to have been renewed 
earlier. He had found the use of steel wheels with properly adjusted 
brakes a great preventative of derailment. He recommended that a special 
inspector should be appointed, and be told off to supervise the tramway 
operatives at all dangerous points. He admitted that there were many 
more dangerous gradients in England than those at Ramsgate. 

Mr. Номрннтев (recalled) said he differed entirely from Mr. Le Rossignol 
as to the efficient fitting of the slipper brake. The brake was fitted to 
their cars at the request of the Board of Trade. Mr. Le Rossignol was in 
error in stating that it was not possible to adjust the lever of the slipper 
brake. The motorman could adjust the pressure of this brake by means 
of a screw which was only finger tight. They had found the lever brake 
work better than the wheel. There was a difference in the slipper brakes 
cn their loop line cars as compared with the main linecars. On the loop 
cars they could put the slipper brake full on or off. 

In reply to the Inspector, Dr. Moraan said Lloyd would not be in a fit 
condition to give evidence for a fortnight or three weeks. 

The proceedings were consequently adjourned. 

Riga (Russia).—New electricity works have been established 
here for the lighting of the town and also for private supply. 

Seaton (Devon).— Messrs. J. & W. Purves have asked the Council 
to reconsider their decision to oppose the firm's intention to form 
a company to undertake the electric lighting of the district. 

Bhildon.—4A year's extension of time for constructing the electric 
tramways has been granted by the Board of Trade. | 

The Council have decided to erect 25 electric lamps for street 
lighting. . 

Smyrna (Turkey).—Dy command of the Turkish authorities the 
import of electrical instruments and appliances of every kind and 
description into Smyrna is practically prohibited. The most recent 
orders, however, permit electric door bells and electric pocket lamps 
to enter without being first sont to Constantinople for critical exam- 
ination, so there is still hope for some electrical advance in the 
Sultan’s dominions. 

Straits Bettlements.—In 1904 telegraph and telephone material 
imported into the Straits Settlements were valued at $178,000, com- 
pared with $027,000 in 1903. In 1904 the United Kingdom sup- 
plied $125,000 of this amount, and in 1903 $867,000. Tramway 


. . and railway materials were imported in 1904 to the value of 


$1,460,000 and in 1903 $226,000. Of the 1904 imports the United 
Kingdom supplied $918,000 and in 1903 $39,000. | 

Sunderland & District Tramways.—It is anticipated that the 
electric tramcars between Houghton-le-Spring and Helton-le-Hole 
will be running by Oct. 9. 

Sunninghill (Berks.).— Messrs. Foote & Milne have submitted to 
the Council a proposal for the electric lighting of the district. 

Swansea.—The Board of Trade inspection of the St. Thomas and 
Port Tennant section of the tramways took place on Thursday last. 

Swinton and Pendlebury.—The Board of Trade having declined 
to approve the proposed transfer of the Council's electric lighting 
powers to the Lancashire Electric Power Co., the Council are con- 
sidering an agreement with the company for the management of 
the works. 

Tonbridge.—The accounts of the electricity department for the 
year to March show capital expenditure £21,866. 1s, increase 
£2,252, бв. 11d. on the year. 

Revenue was £1,922. 3s, 11d., operating expenses were £1,316. 1s, 5d., 
leaving £603, 118. 9d. gross profit to meet interest on mortgage debt 


If witness did not 
consider the man competent he did not pass him. He considered Lloyd 


In the case of Lloyd he 


accident two 


(£718. 17s. 7d.) and instalment of capital (£561. 98. 9d.) or a deficit of 
£676. 15s. 7d. 156,582 units were generated, 47,525 supplied to public 
lamps and 60,476 to private consumers. The equivalent of 4,557 8-c.p, 
lamps is connected for private lighting (against 3,062 in previous year), 
motors equal to 900 8-c.p. lamps (against 800) and public lamps 525 
8-c.p. (against 896). The plant capacity is 120 kw. (against 100 kw.). 
The maximum load on feeders during the year was 69 kw. (against 57 kw.) 
and the load-factor 17°75 per cent. (against 16:82 per cent.). 


Tynemouth.—The Council last week authorised the laying of 
cable, at a cost of £1,050, for supplying current to Smith’s Dock Co. 
for five motors (= 125 н.р.) and 875 8-c.p. lamps, with a prospect 
of a further addition of 200 lamps. 

Wednesbury.—The Council have decided to supply electric 
current through slot meters at 4d. per unit. 

Wilmslow.— The electric lighting of the district was commenced 
last week, current being taken from Alderley & Wilmslow Electric 
Supply (Ltd.). About 15 miles of distributing cables have been laid 
and 230 lamps erected, ranging from 40 c.p. to 140 c.p. 


Wisbech.—The Board of Trade having notified their non-consent 
to a proposed agreement between the Council and the National Elec- 
tric Construction Co., the L.G. Board has withheld its consent to 
an application, in its present form, for power to borrow £25,000 for 
electric lighting. The Board of Trade are willing to consider an 
application from the Council for further powers to transfer their 
undertaking to the company. The matter has been referred back to 
the Electric Lighting committee. 


Oricket.— At Clapham Common (London) on Wednesday, a Com- 
mercial Cable Co. team beat Reuter's Agency by 122 runs, the scores 
being: Commercial Cable, 175; Reuter’s Agency, 53. 


Marriage.— Mr. W. H. Grimsdale, of Portsmouth, late electrical 
engineer and tramways manager at Warrington, was married at 
P te on Aug. 15 to Miss Ethel Birtlis, daughter of Mr. T. Birtlis, 
of Warrington. 


.... 


TRADE NOTES AND NOTICES. 


— tacto 


TENDERS INVITED. 


Pembroke (Ireland) Urban District Council invite tenders for 
(section M) electricity supply mains, (N) arc lamps and pillars, (O) 
house meters, and (P) switehboard panels. Conditions, &c., may be 
inspected at the office of the clerk (Mr. J. C. Manly), Town Hall, 
Pembroke, co. Dublin, and at the offices of the consulting engineers 
(Messrs. Robert Hammond & Son), 64, Victoria-street, Westminster, 
S.W.; and may be obtained from the latter on and after (to-morrow) 
26th inst. Tenders to the Clerk by 10:30 a.m. Sept. 22. See also 
an advertisement. 


Ipswich Guardian invite tenders for supply and erection of 
Crompton dynamo and motor and battery booster, and for altera- 
tions of and additions tó the main switchboard at the workhouse. 
Specification, &c., from the clerk to the Guardians (Mr. Richard J. 
Kent), Guardians' Offices, 19, Tower-street, Ipswich, to whom ten- 
ders by 10 a.m. Sept. 14. See also an advertisement. 

The Postmaster-General wil receive tenders until Sept. 25 for 
Swedish, Norwegian, Finland or Russian red fir telegraph poles. 
Forms of tender from the controller of stores (Mr. S. C. Hooley), 
17-19, Bedford-street, London, W.C. 

London County Council require tenders by 10 a.m. Sept. 5 for 
laying stoneware ducts for electric cables in connection with South 
г electric tramways. Forms of tender, &c., from the County 


The Metropolitan Asylums Board require tenders by 10 a.m. 
Sept. 5 for dismantling and re-erecting boiler, feed pumps, &c., used 
in connection with the electric lighting at Tooting Bec Asylum. 

Ashton-under-Lyne Electrioity committee want tenders by noon 
Sept. 2 for 500-kw. d.-c. generator, water-tube boiler, with super- 


. heater and two superheaters for Lancashire boilers. 


Swansea Corporation require tenders by noon of 26th inst. for 
supply and erection of switchboard, transformer pillars, transformers, 
switchgear, &c. di | | 

Colchester Corporation want tenders by noon 80th inst. for 8,000 
tons of steam coal for Osborne-street generating station. 

Glasgow Corporation require tenders by 8 p.m. 28th inst. for 
construction of tramways. 

Taunton Corporation want tenders by noon Sept. 2 for water- 


tube boiler, with superheater and economiser, pipe extensions, &c. 


Pontypridd Urban District Council invite tenders for construction 
of tramway permanent way. Tenders to clerk by Sept. 2. 

Chelmsford Town Council want tenders by Sept. 8 for lighting 
the public streets and the publie clock. 

Bradford Corporation want tenders by noon Sept. 4 for altera- 
tions and additions at their car depots. | 
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TENDERS RECEIVED AND AOOEPTED. 


Messrs. Ed. Bennis & Co., Little Hulton, Lancs., have obtained 
contracts for three sets of Bennis stokers and compressed-air fur- 
naces, with shafting brackets and motor of the Witting-Eborall 
type for Wimbledon Corporation; four sets of Bennis stokers with 
natural-draught self-cleaning furnaces for Stockport Corporation, 
and 10 sets of self-cleaning compressed-air furnaces for the Pigeon 
House Fort generating station of Dublin Corporation. 

The Stirling Boiler Co. have received a repeat order for a marine- 
type boiler to evaporate 10,0001b. of water per hour, with chain- 
grate stokers, motor, fan, chimney, pumps, piping, &c., for the 
Indian State Railways and also orders for three marine-type boilers, 
each to evaporate 6,500 lb. of water per hour, with superheater and 
chain-grate stoker, for Cawnpore tramways, and a boiler, toevaporate 
13,600 lb. of water per hour, fitted with superheater and Hodgkinson 
stokers, for Leigh Corporation electricity works. 


Brighton Fighting committee recommend the acc eptance of the 
tender of the Transporter Co. for supply and 12 months’ mainten- 
ance of coal-handling plant at Southwick power station at £2,821, the 
tender of Babcock & Wilcox at £1,966, previously accepted by the 
Council, having been withdrawn. | 


Lowestoft Corporation have accepted the tender of W. & T. Avery 
for a weighing machine for the electricity department at £46, and 
that of Bradbury, Son & Co. for 2,000 tons of Welsh coal at 12s. 2d. 
per ton f.o.b. 


Barnstaple Town Council have contracted with the A.B.P. Accu- 
mulator Co. to maintain the accumulators at the electricity works 
for five years at £120 per annum. 


Swansea Telephone committee have accepted the tender of the 
vU vs Bell Telephone Co. for an intercommunication switchboard 
at 4840. 10s. 


Watford District Council have accepted the tenders of the Brush 
Co. for 12 months’ supply of transformers, and of Wm. Boby (at 
£68. 108.) for hand railing and ladders for condenser pit. 


Huddersfield Council have accepted the tender of the British 
Westinghouse Co. for tramway motor equipments. 


91 Council have accepted the tender of Callender's Co. for 
cables. E a 


Tynemouth Council have accepted the tender of J. W. Braith- 
waite & Co. for extensions of the electricity works at £1,967. 15s. 


BUSINESS NOTIOES. 
John Joseph Jubb and Geo. Kaye Spivey, electrical engineers, 
Batley Carr, have dissolved partnership. Debts by Mr. Jubb, who 
continues. | 


The Sloan Electrical Co. have opened a new branch at Prince's. 
chambers, 16, John Dalton-street, Manchester. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


A report has been issued by Mr. H. E. Burgess, senior assistant 
official receiver in the matter of the compulsory winding-up order 
against the Sir Hiram Maxim Electrical & Engineering Co. (Ltd.) 

The report reviews the early history of the company, which was in- 
corporated May 6, 1899 (as the Maxim Electrical & Engineering Export 
Co., Ltd.), capital £100,000 in £1 shares, Mr. Jules de Meray being 
the vendor. The change of name took place in Feb., 1901, when the 
nominal capital was increased to £175,000. A further increase of 
capital was made in Sept., 1908, to £190,000, of which the present issued 
capital is £170,399. The directors’ remuneration was to be 10 per cent. upon 
the net profits of the undertaking, but no payments were ever made to 
them. The company started trading operations with an available work- 
ing capital of £20,000, the amount of shares taken up for cash. Later 
other properties were acquired. On June 15, 1901, a former employé of 
the company promoted the Hiram S. Maxim Lamp Co. (Ltd.), which, under 
an agreement, obtained the exclusive sale of the Maxim lamp, depositing 
ae security £5,000 and allotting 15,000 fully-paid £1 shares of its capital to 
the Sir Hiram Maxim Electrical & Engineering Co. (Ltd.). Litigation, how- 
ever, followed, and, ultimately, in Aug., 1903, the Lamp Co. was acquired, 
lock, stock and barrel, for £1,390. Other rearrangements of the company’s 
business were taking place during this time, and in Nov., 1902, an 
issue of £20,000 was made to secure working capital. In March, 1904, 
the patent rights of Sir Hiram S. Maxim were acquired for captive flying 
machines, and a company was promoted (the Hiram S. Maxim Captive 
Flying Machine Co., Ltd.), which took over a flying machine already built, 
and other appurtenances. A little later the Electric Light Insurance & 
Maintenance Co., 1904 (Ltd.) was promoted to take over the business and 
assets of a company of the same name then in liquidation, the purchase 
price being £2,000. Excepting for a small sum of profit made in the early 
days of trading, there was a continuous loss up to Dec., 1902, after which 
time a profit of nearly £2,500 was made up to June, 1904. 

The insolvency of the oed is attributed to the failure of the 
arrangements with the Lamp Co., shortness of working capital and adverse 
litigation. The statement of affairs shows total assets £49,009. 4s. 5d., 
preferential claims £1,057. 118. 114. and £20,809. 118. 8d., leaving 
£27,642. Os. 10d. to meet unsecured liabilities (£19,192. 19s. 6d.), or an 
estimated surplus of assets of £8,449. 1s. 4d. The contributories' de- 
ficiency is £161,949. 18s. 8d. 


A receiving order has been made against Albert John Harris, 
electrical engineer, Borough Mills, Bower-street, Bradford. The 


first meeting of creditors will take place on Sept. 5 at the O.R.’s, 
29, Tyrrel-street, Bradford, and the public examination on Oct. 4 at 
the County Court, Manor-row, Bradford. 


Alfred John Earp, electrical and general engineer, 12, Palmerston. 
road, Boscombe, Bournemouth, has been adjudicated bankrupt. The 
first meeting of creditors will take place on Aug. 30 at Midland 
Bank-chambers. High-street, Southampton, and the public examina- 


tion on Oct. 4, at the Town Hall, Poole. 


The estates of Robert Sykes (trading as Robt. Sykes & Co.), elec- 
trical engineer, 8, Dixon-street, Glasgow, have been sequestrated. 


Meeting to elect trustee and commissioners, 29th inst., at Faculty 


Hall, St. George's-place, Glasgow. 


The Light Railways Development Co. (Ltd.) is to be wound up 
voluntarily. Claims to Mr. D. Williams, 181, Queen Victoria-street, 
London, E.C., by Oct. 3. | | 


Plant Wanted.—Carrick, Ltd., 108, Dalry-road, Edinburgh, re- 
quire a three-phase generator. See advertisement. 


Premises to Let.—S. Walker & Son, 22, Moorgate-street, 
London, E.C., have some business premises, suitable for engineers, 
contractors, &c., to let at Beckenham-road, near Penge stations. 
See an advertisement. 


Chartered Institute of Patent Agents.—The qualifying ex- 
amination for admission as registered patent agents will be held in 
November. Particulars appear in the Illustrated Official Journal 
(Patents) for July 5, and can also be obtained from the Secretary of 
the Institute, Staple Inn-buildings, London, W.C. See an advertise- 
ment. 


Electrical Exhibition at Olympia, London.—The arrangements 
in connection with the approaching Exhibition at Olympia (from 
Sept. 25 to Oct. 21) are nearing completion, and the prospects of a 
highly successful show are, we understand, most promising. Already 
over 140 firms have taken space, and we believe we are correct in 
announcing that the financial success of the show is assured. At 
their last meeting the Executive Committee decided, with a view to 
encouraging the use of electrical energy for cooking purposes, to offer 
substantial prizes for the best and most efficient electric cooking 
apparatus. These prizes will be awarded for (1) the best completely- 
fitted kitchen, and (2) for the best single 
apparatus. Manufacturers of cooking 
apparatus will be given the opportunity 
of making suitable preparation for this 
competition, as the Committee will 
accept exhibits for the prize cookery 
section up to and including Saturday, 
Oct. 14. The judging for this competi- 
tion will take place during the last 
week of the Exhibition. It is the view 
of many engaged in the electrical in- 
dustry that the advance in the adop- 
tion of electricity for cooking and 
heating has not made that progress 
which its sup2riority, in many respects, 
over all other methods would seem to 
promise, and the action taken by the 
— renis Unda ExecutiveCommittee of the forthcoming 
. Exhibition will doubtless receive every 
support from those firms who make a 
speciality of the apparatus required in these operations. Certainly 
the public, who will visit the Exhibition in large numbers, will be 
greatly interested in this section. 

The Committee have selected a design for their posters and other 
printed matter in connection with the Exhibition which we repro- 
duce. This is taken from the front of the complimentary ticket. 
The nymphs who make such a lively display on the design have 
evidently no fear of the “live wire." If the lines are intended to 
represent lighting or power conductors, then their condition demands 
the attention of the Board of Trade. | : 


Catalogues, £c. Measuring instruments for continuous current 
(small round dial type and automobile type) manufactured by 
Ernest F. Moy (Ltd.), Camden Town, 
London, N.W., are listed in a pam- 
phlet just issued. A combined volt- 
meter and ammeter for electric auto- 
mobiles, launches, &., of this firm's 
manufacture is shown in the accom- 
panyingillustration. Voltmeterreading 
0-100; ammeter reading 30 0 80. Size 
of case, 11] in. by 6j in. by 34 in. This 
consists of two standard.type moving- 
coil actions mounted quite indepen- 
dently of each other in a watertight 
aluminium case, both movements being 
efficiently shielded so as to prevent them from being unduly affected 
from external ironwork. The movements are specially constructed 
to withstand continuous vibration without injury. The ammeter 


— 
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shunt is separate from the instrument and two Beparate pairs of 
SHE are brought out from the bottom of the case through watertight 
glands. 

Mr. F. G. Tiffin, of 8, Great Winchester-street, London, E. C., is 
introducing the ''Everbrite " silvered-glass shell reflector with 
| bracket carrier for incandescent lamps. 
The carrier enables the lamp to be used 
in any position or at any angle. The 
accompanying illustration shows the 
general design of the fitting. The reflector 
is сше to resist the action of the 
atmosphere and cannot rust. Other shapes 
chan that shown in the figure are made. 


A new house fuse-box is illustrated and 
described in а card issued by the Universal 
Electrica] Mfg. Co., 14, Station-parade, 
Peckham, London, S.E. 


Exports of Electrical Apparatus and 
Material.—The following list gives official 
particulars of the exports of British manu- 
factured electrical apparatus and material 

(including telegraph and telephone wire 
and materials, but not including electrical 
machinery, which is not separately speci- 
fied) from Aug. 16 to 22, with the ports of 
destination :— 
Africa —Alexandria, £76 ; Cape Town, £74 р 
Delagoa Bay, £372; Durban, £1,315 (including 
£96 telegraph material); East London, £518 
(including £137 telegraph material); Mombasa, £274 (including £73 tele- 
graph material); Port Elizabeth, £324. Argentina—Buenos Ayres, £130. 
Australasia— Adelaide, £93; Fremantle, £308; Lyttleton, £47; Mel. 
bourne, £70; Otago, £96; Perth, £371 ; Rockhampton, £165 ; Sydney, 
£632 (including £19 telegraph material) ; Timaru, £10; Wellington, 
£414. Belgium—Ostend, £19. Brazil—Bahia, £6,886 (telegraph material); 
Rio Janeiro, £4,458 (including £4,440 telegraph material) ; Santos, £992. 
China — Amoy, £21 (telegraph material); Chefoo, £58 (telegraph material); 
Shanghai, £158. Cochin China—Saigon, £66. Germany—Bremen, £241 ; 
Hamburg, £250. Gibraltar, £360. Holland—Amsterdam, £279 (inolud- 
ing £157 telegraph material); Flushing, £146 (telegraph material), 
Hong Kong, £2,995 (including £2,974 telegraph material). India—Bom- 
bay, £610; Calcutta, £1,503 (including £57 telegraph material). Japan— 
Nagasaki, £53; Yokohama, £115. Malt 7, £50. Mauritius, £14. Portugal 
— Beira, £214 (including £129 telegraph material). Russia—St. Peters- 
burg, £218. Straits Settlements —Penang, £215; Singapore, £128. United 
States—New York, £163 (telegraph material). Total £25,491, against 
£16,169 in the corresponding week last year (Aug. 17 to 23). 


-—————Á— PR 
^" PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norz.— Thie undermentioned Applications are not open to public inspec- 
tion until after acceptance of Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete 
Specification accompanies application, an asterisk is affixed, 

May 25, 1905. 
10,959 Н. Hesrzpgec, W. P. SNYDER, J. Н. GRIFFIN, X Н. I. BERNHARD 
Improvements relating to electrical measuring instruments. 
10,960 Н. Воотн. Drill cramps for drilling tramway rails in situ. 
10,970 W. Оѕмомр. Insulated electric wires. 
10,975 H. W. Ѕмітн. Terminals for electrical apparatus. 
10,977 R. ALMOND. Steam generators. | 
10,978 I.. J. BREUER & G. Isaac. Telautograph apparatus. (Date applied 
for, May 25, 1904, date of application in France).* 
10,988 E. A. Caronan (G.E. Co., U.S.) Elastic-fluid turb:ne;. 
May 26, 1905. 
Apparatus for operating railway switch points 
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11,005 A. H. Jounsoy. 
and signals. 

11,010 С. G. Norris & Q. Н. BzNTLSY. Gas cleaning plant. 

11,011 C. G. Norais & G. H. BsvrLgv. Gas producer plant. 

11,012 M. А. Сорр. Terminal clips for cables. 

11,020 W. J. Baker. Hot-well and filter combined for use with con- 
densing engines. 

11,022 F. F. Кер. Sparking plug: for internal-combustion engines. 

11,025 G. A. Nussnaux. Microphones. 

11,036 F. Conran & W. M. BRADSHAW. Alternating.current measuring 
instruments. (Date applied for, May 27, 1904, date of application 
in U.S.)* 

11,037 J. W. TALLMANN. Steam boilers. 

11,040 D. Futter. Batteries. 

11,045 G. K. B. ELPHINSTONE. Recording devices. 

11,056 H. FAIRBROTHER. Accumulator plates. 

11,007 J. G. BaLsitire. Wireless telegraphy. 

11,061 C. W. Spaias & J. Freira. Brush holders. 

11,065 M. R. Jewett & The Execrrosian Co. Luminous signi. 

11,067 W. H. MARTIN. Estimating quantity of oil contained in feed water.* 

11,068 J. Нлігвтт. Improvements in water-tube boilers. 

11,069 J. E. Gig:ckE & С. S. A. APPaLQvIST. Shaft couplings. (Date 
applied for, June 2, 1904, date of application in Sweden.)* 


11,255 F. E. Berry, 
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11,074 B.T..H. Co, (G.E. Co., U.S.) Regulation of the voltage of alter- ` 
nating-current systems. 

11,075 B.T.-H. Co. (G.E. Co., U.S.) Improvements in heaters. 

11,076 H. F, Jost. Brush holders for dynamos and motors. | 

11,078 Уквагитотк DAMPFrURBINEN-Gus, Nozzles for elastic. fluid turbines. 
(Date applied for, May 27, 1904, date of application in Germany.) 

May 27, 1905. | 

11,082 W. A. Stevens. Speed control and voltage regulat on for electric 
motora and dynamos. | 

11,097 J. C. & J. W. Сгосон. Packing rings for stuffing boxes. 

11,120 H. J. Reap. Wiring for electric lighting aud power installations. 

11,122 R. J. Hopc xs. Steam turbines. | 

11,125 R. J. Норокв. Combined centrifugal fan and steam turbine. 

11,126 J. CAMPBELL. Apparatus for eiguellivg upon rail ways. - 

11,135 F. R. Sımus. Ignition devices for intern vi-com)istion engines. 

11,146 ELECTRIC Equipment & Seconrtries & C. Rozicka. — Electrical 


resistancea, | 
. May £9, 1606. 
11,164 H. O'Connor. Prepayment meters. 
11,169 Sremens Bros. & Co. (SiemensSchuckertwerke, G.m.b.H., Germany.) 
Carbon holdera for arc lamps.“ | E 
11,179 F. E. KINSMAN. Controlling movements ofa vehi ꝛle on a line of way. 
11,215 K. G. HILDEBRANDT, Utilising the heat of internal-combustion 
engines. | 
11,225 Сохв^ілрлтер ExarsEERING Co. & T. R. Евкемлх. Interpal-con- 
bustion engines. 
Dynamo-electric machines. 


May 30, 1906. 


11,243 B.T.-H. Co. (G.E. Co., U.S.) Are lamps. 


11,260 A. WHatury & E. A. Bayes. Cables. 

11,268 S. N. BraysHaw. Process of hardeniog high-speed steel, 

11,275 A. TavLoR. Automatic бге alarm.“ 

11,285 W. Frrrscue. Vanes for turbine wheels. “ 

11,290 F. W. DUNBAR. Telephone exchange systems.* 

11,500 and 11,301 COMPAGNIE THERMO-ELECIRIQUE (SYSTEME HERMITE) 
Soc. ANON. Sulphide of copper thermo-electric generators. (Date 
applied for, May 3, 1905, date of application in rance.)* 

11.311 T. BLACKMORE. Apparatus for coiling wire, 

11,519 F. W.Gorpon. Fluid-actuated turbipes. - 

11,320 F. W. Gorpon, Turbines, pumps and blowers.” 

11,329 J. A. Kipp. Trolley wheels for electric traction. 

11,536 and 1,337 J. E. KINGSBURY (The Western Electric Co., U.S.) 
Telephones. * - к 

11,544 К. N. Вермлтми. Insulators for electric conductors. 

11,548 W. Le Roy Еммит. Governing mechanism for turbines. 

11,353 C. Luckow. Regenerating accumulatore,* 

May 31, 1905. | 

11,582 M. A. Weir. New ar improved internal-combustion engine. 

11,585 P. RUDOLPH & E. WANDERSLER. Improvements in tele-photographic 
objectives. sae 2а | 

11,588 /.Епи.ргно&};боною!1кгр. Devices for oontrolling trolley · pole ropes. 

11,391 K. Koch. Collector brushes. 

11,407 G. Tuner. Electric beating apparatus.“ 

11,415 Еуввзнкр & VIGNoLEs (LTD.) E S. EVERSHED. 
measuring electrical resistances. | 

11,425 F. H. Urry. Illuminated signs. 

11,424 A. N. Евізвү. Apparatus for controlling electric currents. 

11,430 J. H. O. Bones. Turbine engines. 

11,456 T. A. HzaBsoN (Phönix E'ektrotechnische G.m.b.H., Germany). 
Automatic falling target.* | | Е 

11,410 ErzkTRIziTATS AkT..GES voRMALS W. LAHMEYER & Co. Single- 

hase alternate-current motors with commutators, (Date applied 
for, July 11, 1904, date of application in Germany.)* | К 

W. LaBMETER & Co. 

Limiting the speed of compensated single-pbase alternate-curreat 

raotors, (Date applied for, July 30, 1904, date of application in 


Apparatus for 


Germany. 
11,442 Hartmann & BRAUN Akt.-Gss. Coils of wire for use in electrical 
measuring instruments. (Date applied for, June 16, 1904, date of 
application in Germany.)? | | B 
11,454 HELIOS ELEKTBRICITÁTS- AKTIENGESELLSCHAFT (in liquidation). Auto- 
| matically regulating load on engines driving current generators. 
(Date applied for, June 1, 1901, date of application in Germany.)* 
11,460 B.T.-H. Co. & E. B. Wepmors. Fusible electric cutouts. | 9 
11,461 E. PeckHam. Suspension of railway and tramway vebicle trucks. 
11,462 W. E.Borwanp. Electrical connections. 


SPECIFICATIONS PUBLISHED. 


These may be obtained at the Sales Department of the Patent Office, 
Quality-court, Chancery-lane, London, W.C., at a uniform price of 8d. 
PUBLISHED JUNE 22, 1905. 
1904 SPRCIFICATIONS. 

9,558 NgwMAN.. Turbines. 

9,608 WHrrriEgLD. Gas-producer plant. 

12,178 JErrzRsON. Treating mica or analogous materials. 

12,202 Hapwicer. Internal-combustion motore. - 

12,372 ARMSTRONG & ORLING. Tranemitting and receiving telegrapbic 
signals, 

12,375 Bow LL. Electric clocks and like mechanism. 

12,625 B.T.-H. Co. (G.E. Co., U.S.) Electric controllers. 

12,801 Sayers. Dgnamo.electric machines. 

12,861 В.Т.-Н. Co. (G.E. Co, U.S.) Contact devices or collectors for 
electric traction. 

15,560 R.T..H. Co. (G. E. Co., U. S.) Electrical measuring apparatus. 
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13,902 AlTKEN: Electric insulators. 
14,058 Роттноғғ. Solutions for the electro-deposition of metals. 
14,276 Ponca. Single- phase electric motors. 
15,632 B.T.-H. Co. (G.E. Co., U.S.) Protection for parallel electric feeders. 
15,646 Уввіттз LIMITED & Gorr. Fuse, distribution, and like boxes. 
16,108 B.T..H. Co. (G. E. Co., U.S.) Alternating-current motors. 
16,111 CaROLAN (G.E. Co., U.S.) Variable stroke mechanism. 
16,586 LawRENCE. Point mechanism for electric tramwaye. 
16,595 LzgaAcH & BERGTHEIL. Supporting devices for electric fans. 
16,601 LaMnaznT. Telephone central station systems. 
16,665 B.T.-H. Co. (G.E. Co., U.S.) Electricity meters. 
16,729 B.T.-H. Co. (G.E. Co., U.S.) Contact shoes for electric vehicles. 
16,857 JonNsoN (Hartmann & Braun Akt.-Ges.) Electric conductors for 
use with “earthed pipes. 
18,020 HL. Electrical driving mechanism for machinery. 
21,227 Woops & GILBERT. Portable apparatus for dressing surfaces of 
rails in eitu. 
26,791 HEYLAND. Transformers and the like for use with compounded 
dynamo.electric machines. (Date applied for, Dec. 8, 1903.) 
28,166 EICHHORN. Connections for the generation of electric oscillations. 
(Date applied for, Dec. 20, 1903.) 
28,454 BILLWILLER X KABREB. Electric insulating material. 
1905. 
626 WINDHAUSEN. Elastic fluid turbines. 
1904.) 
956 8 Vapour electric apparatus. (Date applied for, Jan. 18, 
1904. 


(Date applied for, Jan. 13, 


.) | 

1,384 WILSON. Electric apparatus for felling trees or sawing wood. (Date 
applied for, Jan. 30, 1904.) | 

1,513 MauNsELL, Burr & Н. W. Cox. Binding screws and terminals for 
electric conductors. 

2,9954 BrisTOL. Temperature compensating devices for therm o-electric 
temperature measuring instrumenta. 

4,859 ELEKTRIZITATS AÁcCT.-GES. VORMALS W. LAHMEYER & Co. 
maguet arrangements of alternate-current machines. 
applied for, April 30, 1904.) 

5,854 Sremens Bros. & Со. (Siemens-Schuckertwerke G. m. b. H.) Wind- 
ings of field magnets of dynamo-electric machines. 

7,403 STOLL. Signalling apparatus. (Date applied for, April 9, 1904.) 


PUBLISHED JUNE 29, 1905. 
1904 SPECIFICATIONS, 
10,385 Crcss. Oil engines. 
10,558 Sykes. Railway signalling. 
10,578 Еммет & JuNGGREN. Governors for turbines. 
May 8, 1903.) 
12,835 Wricut & MeNEILLI. Regulating mechanism for thermostats. 
12,880 MxTRUIsn. Interaal- combustion engines. 
13,015 Brown, · Telegraphy. ^ 
15,051 WaLkER. Dynamo-electric machines. 
15,084 BurLER-BuBkE. Electric incandescence vapour lamps. 
13,189 1 Fluid pressure turbines. (Date applied for, June 24, 
1903.) 
13,274 piis Means for controlling the trolleys of electrically-propelled 
: vebicles. : 
15,276 B.T.-H. Co. (G.E. Co., U.S.) Protective devices for generating and 
distribution systems and apparatus. 
15,570 SiEMENS Bros. & Co. & KzRs8. Casing for electric leads. 
15,709 BIN rox & Brousson. Automatic electrical signalling apparatus for 
(^ 7 7 railways.’ 2 
15,7564 FCEMINO. Apparatus for detecting electrical oscillations. 
| applied for, June 17, 1904.) 
15,984 PrNxERTON. Electric fuses. 
14,197 B.T..H. Co. (G.E. Co, U.S.) Methods of making electric armature 
` ` coils and other hollow articles. 
14,792 RoTHWELL. Electric railways on the surface-contact system. 
15,069 B.T.-H. Co. (G.E. Co., U.S.) Switches for fluid pressure governors. 
15,504 B.T.-H. Co. (G.E. Co., U.S.) Electric controllers. 
15,626 Sayers & Mavor & Coutson. Dynamo-electric machines. 
15,895 WiLkiwsSON. Brakes for railway or tramway vehicles. 
16,662 B.T..H. Co. (G.E. Co., U.S.) Electric motor control systems. 
16,764 Јонмзок (Voigt & Haeffner Akt.-Ges.) Switches, 
17,047 LANCHESTEB. Governing arrangements of internal-combustion engines 
17,020 and 17,101 B.T..H. Co. (G.E. Co., U.S.) Emergency brake control 
systems. | 
17,176 Psritz.. Electric vapour arc lamps. 
17,207 WetsH. Trolley pulleys for electric railways, tramways, &c. 
17,375 Sarpy. Terminal for electric cables. 
19,134 Bout (Fabrique de Moteurs et de Machines (Aucienne Maison 
Zurcher, Luthi et Cie.) Internal-combustion engines. 


1905 SPECIFICATIONS. 
700 HziNICRE. Electric transformers. 

1,589 Union ELEKTRICTrATS-GRS. Electric train lighting systems. (Date 
applied for, Jan. 27, 1904.) 

2,187 AuDinERT. Safety lock with an electric warning device and detonator. 

2,515 BoswonTH. Electric furnaces. 

2,556 FLINT & GaTEs. Steam turbines or rotary engines. 

5,246 WINDHAVSEN. Variable speed multiple stage turbines. (Date ap- 
plied for, Feb. 18, 1904.) . 

4,716 Lonpquist. Telephone exchanges. 

4,786 Hearson (Phonix Elektrotechnische G. m. b. H.). 

6,838 Jongs. Suspension of overhead conductors. 
April 2, 1904.) | 

8,711 E Distribution of electric energy. (Date applied for, Ma y 3, 
1904.) 


Field 
(Date 


(Date applied for, 


(Date 


Arc lamp. 
Date applied for, 


| 


| 
| 


COMPANIES’ MEETINGS AND REPORTS. 


D — 


ABERDEEN SUBURBAN TRAMWAYS CO.— The report for the half-year 
ended July states that the sum standing at credit of profit and loss 
is £2,166. 15. 9d. Itis proposed to pay out of this amount a dividend of 
24 per cent. for the Iu year, to put £1,000 to renewal and depreciation 
and to carry forward £343. 2s. 94. 


CHLORIDE ELECTRICAL STORAGE CO. (LTD.)—At the meeting on Wed- 
nesday Mr. W. Bannister moved the adoption of the report, abstracted 
in our last issue. The resolution was carried, and the dividends approved. 

An extraordinary meeting was subsequently held for the purpose of 
making alterations ia the articles of association, fixing the capital at 
62,000 fully paid-up preference and 33,250 fully paid-up ordinary shares 
of £1 each, the preference shares to carry a fixed cumulative preferential 
dividend of 6 per cent. per annum, and to rank as regards dividend and 
capital in priority to all other shares, but without any right to participate 
any further in profits or assets. These proposals were approved. 


DUBLIN & LUCAN ELECTRIC RAILWAY CO.—At the half-yearly meet- 
ing last week Mr. W. Mooney, J.P., said a suggestion made by him at the 
last meeting that, with a view to expediting the payment of a dividend on 
the ordinary shares, the shareholders should take up sufficient of the 
unissued 5 per cent. cumulative preference shares to clear off the balance: 
of the electrical-equipment debt had not been responded to and the 
the demand would be cleared off out of revenue, which would be accom- 
plished in 18 months, unless in the meantime a considerable portion of 
their revenue had to be spent on new motor cars. When the electrical 
debt was cleared off theywould commence to build up a substantial reserve. 


LANARKSHIRE TRAMWAYS CO.—The eighth ordinary general meeting 
was held on Wednesday, Mr. A. R. Monks (chairman), presiding. The 
directors’ report (abstracted in our last issue) was adopted and the pro- 
posed dividend approved. 


LONDON & NORTH-WESTERN RAILWAY CO.—At the half-yearly meet- 
ing Lord Stalbridge said that although there was a slight increase in the 
total revenue, there was a decrease in the number of passengers carried. 


The bulk of the decrease in passengers was in suburban traffic drawn from 


the railway by the electric tramways, and, as evidence of the hardship of 
such competition, he reminded the shareholders that many of these tram- 
ways were municipal undertakings, constructed with money raised on the 
security of the rates, to which, in many instances, as the largest rate- 


payers, the railway was called upon to make the heaviest contribution. 


MATHER & PLATT (LTD.)—At the meeting on Saturday Dr. E. Hop- 
kinson, who presided, said the profits of the company showed a consider- 
able advance. Though somewhat lower than last year they exceeded 
those of any hr previous to 1904, and they carried forward a larger 
volume of work than was the case a year ago. Referring to the science 
school at the works, Dr. IIopkinson said the directors had recently come 
to the conclusion that the Salford Ironworks School, founded by Sir 
William Mather 32 years ago, had done its work, and their apprentices 


gould now with greater advantage avail themselves of the much larger 


resources and complete equipment of the municipal schools. Accord- 
ingly the works school would not be reopened. 


NORTH LONDON RAILWAY CO. At the meeting on Thursday last the 
chairman (Lord Rathmore) said the decrease in the receipts was the re- 
sult of the continuedand strenuous competition of electric traction. For 


the present, at all events, they could not attempt to meet this competition 


by electrifying their own lines, as until electrification was instituted on 
the London & North-Western Railway, over whose lines a large number 
of the North London Company's trains run, it would be impossible for them 
to employ electric traction. 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES. 


— ceed 


NEW OOMPANIES. 


R. W. VICAREY (LTD.) (85,584.)—Reg. Aug. 18 with capital of £1,500 
in £1 shares, to acquire the business of R. W. Vicarey & Co., at Stafford, 
and to carry on the business of consulting, experimental and analytical 
experts in electric storage batteries, preparers and publishers of standard 
specifications of acids and waters for use as electrolytes, electricians, engi- 
neers, manufacturers and workers of and dealers in electricity, motive 
power and light, &c. The subscribers are R. W. Vicarey (electrical ex. 
pert), Mrs. D. Vicarey, C. A. Farley, E. B. Vaughan (electrical engineer), 
Mra. S. D. Vaughan, A. F. J. Bolders (electrical engineer) and J. Ford. 
Reg. oftice, 15, Queen-street, London, E.C. 


STATUTORY RETURNS. 


PULFORD BROS. (LTD.)—Return to June 14 gives capital as £3,000 in 
£1 shares, of which 1,617 have been taken up. £1 per share has been 
called up and paid on 1,167. 450 shares are consid as fully paid. Mort- 
gages and charges £500. 


— — — 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


— — —9— 


Inc. AGGREGATE, 
Line. Мерс E pe Das, - 138 
a No. or 
— en Amount: | Deo. (a) 
| Aug. 19 1626 + £ в 12 18,608 948 
Aberdeen Corporation ......| Aug. E 
PET зи + 18 | e 6,58 |- 82 
Ayr Corporation € : 19 461 2 6 м 5,847 pd 98 
Barnsley 060000900000000000009 00. 11 174 = 11 '83 5,111 = 193 
ы | ———.—.—.—. . и 11 B6 4 182| 33 | 76020 |+ 1,799 
Bath E » 16 880| + 81| 88 | 31,998 |+ 1,867 
PTY Irie LILL LLLE 99 20 3,086 + 52 #66 eee es 
„„ 2l $28 | - 19| 90 7,185 |+ 985 
„Birmingham & Mid.......... „ 11 1.718 + 900 | 32 | 68,906 |+ 1,865 
Blackpool eec o» 17! 3.410 + 910] 20 | 26,673 + 1,185 
1 eetwood... ++ 19 2,3842 + 786 7 ,08 |- 861 
ion Con .. „ 20 Sine] ij 3i | 41192 |+ 494 
Bournemouth tion. „ 16 2, 161 + 721 {19 | 97,478 |+ 8,877 
Bradford кой „ 19 4988|- 18| 90 ў - 4,268 
Brighton aie „ 20 140,- 28 31 | 98,188 |+ 773 
Brisbane Tram еоев July 5 i 2,804 + 96 58, 574 t 587 
4 je ч Belgrano Bá i0 1700 H 28 83 111,06 H 1052 
uenos oo , 
Buenos A в Elec. Trams н £0 | 1,204 eee see a еее 
Burnley ess] „„ 19 1,190 + 62 90 | 82,788 |+ 1,671 
рео Чоп 600%. ээ 20 387 + 18 $20 6,840 = 
ury TTYTIIIT "T [II] ee ote еве eee . 
Calcutta ways O0. . .. „ 19 248,686 | --R6,660 | 7 |8297,708 |+ RA9,661 
Cam dn eve 6 2,994 2, 5679 eee оге ace 
come: eat Sia) a 
барара тут s Hm M ner rm 
ys-| , 780 ; 
ie imei н m| МЫ f | | e E CE 
Colchester 3 2 wis 876 — 895 
Cork Оо... » 17 5723 | + 81, 83 16,159 | + 768 
Devonport & Dist, Trams.. a 10 618 aru и bes - E 
over ооо ооо е » › ЕЕ 
Dabiin Bou — GE AELIAN od LS. 
Dublin United... 18 4270 i 5 K 99515 |+ 314 
Daa 8 агыаве....... 11 | 1,404| + 452 82 | 28,817 | 1,198 
andee Corporation ...... „ 16 898 . 51 710 | 10,004 |+ — 195 
Bast Ham uncll........| „ 19 9|+ 149 90 | 17,608 |+ 1,974 
Gateshead & Dist. e » 11 1,079 | + 151 88 29,192 |+ 590 
Giusi Garaion и вит нш. 
dr Northern & City Bly...| „ 19] 1,8691 + ses 7 | 10006 [+ 8162 
„Greenock & Port Glasgow.“ „ 11 710 | + 29 | 82 90,254 + 2,281 
Hartlepool ways S 4 11 н H 716 — 8.400 T 1014 
Hastings Elec. Trams Co.“ „ 17, 888 1 1.784 "m 
Hori „„ 9? 15 ; 22215 H = 2 Hie н 815 
Ilford District Council.... L. — ane | 5 ) 
Ipswich Corporation........| „ 19 £561| - 48, 30 | 9,761 |- 1,039 
Isle of Thanet Co. — у 19 : 1,846 = 183 47 35,120 —  $,05 
Kidderminster Өн ; E 
Eitmarn T Corporation .. s xt Es is ш " 
exi 16 338| + 74 94 804 » 
Lanarkshire Ca. .. „ 17 501 + 288 s8 | 22969 + 32,076 
Leamington . .. » ll 846 | + 205 4 1009 + 410 
Leeds hs о n 19 5,964; — 19 al 197,984 |+ 8,519 
Liverpool Seat D „ 12 | 19,926 | + 1,819 8% | 888,570 |+ 7,617 
3 ro » 20, 1.705 - 64 7 | 19,316 |- 355 
Penton County 10 5 17,287 + si | 18 NT + 50,467 
Maidstone —— ae 17 157 2А 10 a 2.718 
ester Corporation .. „ 19 18,217 f 810 20 684 T 11,854 
Morsay і Railway ....... Кране 5 11 E t lie 7 10,726 + 997 
erthyr 00090900»009000900029 А 8: ‚1 = 
i Kies. Trams „ 11 | 4496 + 2,508 82 81,692 |+ 88,082 
Baan ban „ — » n | 375 + 80 92 p + 500 
Nelson Corporation ......... „, 19 158 -- 18 2 | е + 
Lieber IyneCotp..| „, 19 8,704 | + 15 £0 78,688 |+ 32,740 
Newport (Мов) ыыт * 8 88 та so 1248 + e40 
[] x э 84 
бима e de e, Ю MEI „ | Mie Do gan 
6000 н 21 , ; 4 А 
гиа Wak A.) Elec, Trams s 18 1,936 + 182: 83 ` 45,728 + ASIE 
Pontypridd Dist, Council. „ H| 1858  96| m | 4452 - 403 
о зан ери . „ 600% %%% ae eee es Ta s ° 
ortamou - „ 19 8,160] + 644) 90 ' 46,829 |+ 1,849 
Pottares «cs ка га „ 1| 90421 + 98 8 ‚067 4 970 
Rochdale Corporation wwe). , „| „рм oz 
otherham poration 17 467 | - 6! 90 9,118 '- 748 
Rothesay . 3535 „ n 656 + 314 32 6,88 + 1.527 
rporation ... „ 21| 4419|-- 493. 90 9241 + 6,68 
rrr em "—— » 9 190 | 4- 20 B9 2,244 Н 278 
a oi 1555 20 4,848 | + 208 21 105,817 ＋ 4,769 
Шав ena Coren dd ti on. „„ 16 1,161! + 74 20 90,898 |- 270 
Southport Tramways ...... „ 11 6518 + 70 39 9:81 |- 534 
1 5 5 MEET 993| + 860! 82 22,806 |+ 80 
cic Torpo ration .. , 18 1129 | + 482! 20 14,855 |+ 2,968 
B T BTE . eas ese eee | oce eee 
Swindon Corporation ....| "' 15 Bo т 618 28 | Т бй 
Taunton энене MET 88| - 4 82 | 1,526 |- 190 
сост КЕНЧЕ: 
% % 9 А + ; 
J 
%% eee А 4 + 
Warrington Corporation „ 17| 387 + 44 20 | 6592 |+ 815 
ү Чып 8 „ 17] 2, 250 + 1,098 | 20 88,428 ＋ 18,222 
WORD Com s. m 9 567 + 188 82 4162 |+ 295 
,Wolverbam pton | „ 11 620 | + 227 82 | 19,454 + ` 1 
Wen Ud 0 70 11 508 + 118 83 9,759 T 61 
Se A e . | ři 11 764 + 18 82 3,288 - 819 
Yorkshire Woollen District) „ 11 764 | + 120 82 i 30582 | 1 
t Minus 8 days. 


(a) These крш are with the corresponding period last year. 


lus2 days. 9" Fortnight. — * Partly electrical. 


MORTGAGES AND CHARGES. 


SOUTH AFRICAN LIGHTING ASSOCIATION (LTD.)—Reissue on Aug. 1 of 
£1,000 debentures, part of series created Aug. 12, 1890, to secure £20,000, 
charged on the company’s 3 and property. Holders, the execu- 
tors of the late S. R. Clarke, 4 unstan’s-alley, E.C. No trustees. 
Previously issued of same series, £20, 000. 


— — - ———— — 


CITY NOTES. 


— — 


MEMORANDA (Aug. 24).— Bank rate 23 per cent. (since Marchi 9, 1905). 
Price of silver 28,,d. рег oz. Consols 908—901 for money, 902 —90] 
for account ; 24 per cent. annuities 894—893. Consols Pay Day, Sept. 1; 
Stocks and Shares Continuation Days, Aug. 29 and Sept. 12; Ticket Days, 
Aug. 80 and Sept. 13; Pay Days, Aug. 31 and Sept. 14; Mining Bhare 
Carry-over Day, Aug. 28. 


BRITISH INSULATED & HELSBY CABLES (LTD.)—The directors have 
declared an interim dividend at the rate of 8 cent. per annum (the same 
as last year) on the ordinary shares for the half-year to June 30, payable 
(less tax) on Sept. 14. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
granted a quotation to $6,957,000 $1,000 consolidated mortgage 5 per cent. 
50-year coupon bonds of 1952 of the Havana Electric Railway Co. The 
committee have been asked to appoint a special settling day in and grant 
a quotation to £150,000 44 per cent. mortgage debenture stock of the 
Newcastle & District Electric Lighting Co. (Ltd.), and to allow a further 
issue of £25,000 44 per cent. first debenture stock of the F'olkestone Eleo. 
tricity Supply Co. (Ltd.) to be quoted, 


— — áÀÀ— M - — — —: 2k ͤk(kñł⁸ SS — 
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COLONIAL AND FOREIGN INYESTMENTS. 


к gE | Price | FE DIVI- | BUSINESS, 
4 3 NAME. 1r DEND | WEEK TO 
@ ane 23. Ee DUE. | AUG. £3. 
| шта BALWAM | A High ler. 
9 N es est. 
"m Hab are... его (Б llApOw Mi M 
6} $9 Do. 647 Cum. freak. . ..... 04-61 4 % 8 — ! б, BH 
* ШКА, Deb Bod 101—414 4 8 3| - E E 
St. Auckland Elec. Trams 6 ; 
/ A ота tag E 0$ —106 4 14 4| — 1106 105 
1C, 12/0 | Baroelcna Tramways Ord, ........, 183—143 4 4 0 = 3 i 
1¢ Б Do. Cum. Pret. 600 % 9 —10 5 0 0 = ee 
Bt. | Do. Deb. Btook (red. 0000 97 —102 4 8 8 - e. 
100 5 | Do, 6 per t. De isäs: —101 419 0 æ |e à 
b| .. | Bris i 
Ord... 6626 „ „„ 6 „6 о | 1 —1 | ee ee [ 
6 6 Do. 6 e 6000 4 —4 5 1 2 4) 
Bt. Do. 4 pe Cent. Db. Prov. Ota. 412 о i а 
Bt. British um Rivy. 
Def. Ord. .................... 100 —112 5 7 2 = Suc. ai 
St. 5 Do. ‚ Ord. 99 —102 4 18 1 — {101} 100 
10| 5 Do. 6X Oum.P Pref. Stock. 102 —105 4 15 8 = 10 112] 
40 Do. per Oent. ist а е. 1060—106У 4 7 9 - 55 а 
100 Do. Vancouver Power Debs. ... 03 —101 | 4 9 1 — 100} 
b Buenos A Belgrano 8—81 |6 8 1 = 1301 854 
b 29. " Me eee 090099500009000000 4 —5} 5 14 4 - b, 0 
St. 5 t. Debs. ............ 105 —107 | 418 5 - 105} - 
88. Б Do. De. 62 aad D Deb. (red.) 101 —104 4 16 1 — 10833 
St. 6% Panos Ayres Elec. Trams (1901) EN 
100 547, Paano. Ате Grand National 
537% Pr f. Debs. **.09209009*8795 100 2103 6 6 10 ee ењ ee 
160; €7 Do. 07; ^nt Deb. Bonds. v ...| 101 —106 | 5 14 4 ss 82 S 
6! 5/0 | Caloutta Tramways (Nos. 10105) 04—10 4 0 0 - 91 91 
5 0/ | Do. Nos. 103,00! to 187,610. 81—97 id ч ПО м 
100 Do. 44% lat ‘Ist Deb. Stock (red.). 107 —109 4 3 7| ш | . 
1/0 19—12 418 4| .. lio X. 
St. 5X | Colombo Trams & ања 6x ist Mt. | 
Deb. (red зе = 29009560-2009004999*9 9995 eve 03 —1(5 | 4 15 8 =s | ee 
" . | Havaua Elec. Ry. Con. Mt. 5; | 
21000 50 усве о ор. Eds. 94 —96 wi - | 
St. 5% | Madras Elec. Trams 67 AP Stk. 102 —1C4 | 416 8 Ja, Jul А ee 
100' 6% | Montreal 55 Ry. Stg 6% М 
Debs. (1908 ...| 108 —106 | 4 15 8, „ 
100 4 | Do. Sterling i Debs. des. 102 —104 4 0 7 oo 
Bt. 5 Perth (W Trams. lst 
| Deb. Stk. 108 4144. .. 1084 - 
. .. | Bao Paulo Tramway, Light an di | 
сока Co. $1C0 Stock. 144 —147 | 5 jun | 
. Do. Ist. Mt. $. 00 Dbe. . [ZZ i 9) —101 oe i ee | 
ELECTRICITY SUPPLY. | | 
b 6/0 Ево. Sup. Ord. (1-30,000) 0о— 442 a 98 f 
5.9/3 (80. 001-80, G00 ............ | -9 14174} .. ө, t4 
t. by, city of Wellington. Elec. Lt. and | 
Power 5% кес 8—5) 5 00 "TT 
Cordoba Lt. and Power Ce lt Mt. | 
Stk. 2100 000 5% Bd 9€ —98 ET 
t Elec. Ltg. & Trac. Co. of Aust. 
6x Cum. Pref. ................ 1—3 in , T 
st. x Do. 5% De е 85 —90 |511 1. Е ae 
10 .. | Havana Electricity 9—10 г NE E pe 
100| 15/6 | Do. 5% в. Hr. at 05 5 Gcrip.all | 4-96 |5 4 2) .. |y .. 
1 * ie Elec. Power & L | 
Саш. 000000 500 2000000 +20000 00е | 


| Ich a: 
101 —104 4 6 7, Аһ Oct 


aes 
eesessoeoseeveseteees -- es аә 


Electric 
воты Ni pen " Montreal A lst 
ЫТА Water and Power 6% 


. oe 


СТ 


0060. 


* In calculating the yield, allowance has been made for accrued interest but not 
for redemption, ¢ Ex Dividend. 
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a 2 8 ae 8 
"- Price & a BUSINE . Price FA- BUSINES: 
: 33 NAME. ^ | Wed... "HE Drymen WEEK E ЕЕ МАМЕ. Wed., Big DIVIDEBD | WEEE 7 
B JE | | Aug. 23.| БОМ Асо. 23. zi AE Aug. 9З.| 28 Ats. 28 
a а= | | үз. Иа © жм 
ELESTRIS nals TRAMWATS A д в. à. ЕКИ | | | ** ELECTRICITY SOPPLY. FPE из 
++ | Bath Elec. Trams Pref. Od... ‚эө 5—10 КТ T - | 101% | Bournemouth & Poole Elec. Sup. Ord.| 113-193 | 5 14 8 ө» ев 
0/6 Do: 6% Cum. Prei —lyy | 414.9 > oe 10; 4/6 |t Do. per Cent. Cum. Pref ............ 943—101. 4 710 ès 10 
St. de / Do. 4 let Mort. Deb. Btock (md) 1 —104 467 eo of 10 0 t Do. 6% Cum. Second Pref. ............ —13 | 5 0 0 oe ec; 
St.| 44% | B'ham Midland Trams 4j 1st b. Б. 100 — 1024 8 8 155 10 10} t. Do. er Cent. Deb. Stock (red.) .. 106 —107 | 4 4 1 s 16} 1:4 
9 Bristol Tramways and Carriage Ord. 17 —373 | 56 211 | Feb, Aug sl өз LJ Bromley Kent EL Lt. & Power Shares 61-63 6 10 5 Ж Xe 
4 Do. Cum. е Мацур psid) 00000. 000000 10 —10 8 18 0 A ee ee ee 8t. ^ Do. t к Do. " lst Debe 1¢4 —107 4 4 1 as ea 
EA. 4 Do. 4 bessere eee eee, 100 —107 | 8 14 10 | Feb, Aug è 6: b| 4,6 Brompton & Kensington Elec.Sop.Ord.| 10 —1 415 8 En 
British Bouie. Traction Ord.........0.| 22—50 |619 0 o a} & 6| 5/6 |t Do. 7 Cent. Pref. ..... ..... | 6—1 8 9 0 Mar, Sept 
9/0 || Do. 6 pez Cent. Cum. Pref. . .. .. 104—141, 5 6 8 | Feb, Aug |10}:) .. St. 4X | Central Elec. Sup. Co. ( Guar. Db. Stoch 108 —106 | 8 16 6 EN 
Be) 5 Do. 6 per Cent. Perpetual Debs. ess] 1S2 —154 4 0 8 e 1284 |124 &| $6 |tC ey .EndáCity)ELBup.Co.| (3-73 | 410 0 Feb, Ang ef: 
Bt. 44% | Do. 4j per Cent. 2nd Deb. Stock....| 97 —93 | 411 0 .. [eH | e Б 2/8 |t Do. henne. 1—63 | 18 8 Feb, Aug . 
Bt.) $% Central London Ordinary Bock . .. 88 —i0 | 4 811 June, Deo | 893 | 8 St. 4 Do. Dep. Stock (red. . eee esses 108 —105 | 8 16 2 ae 
Bt.| 4% |t Do. 4 per Cent. Pref. . ...] 101 —1€8 | 8 17 8 M 1 10) 5 2 Do. Chr Undertaking 4 X Om. Pref. (| —57. |4 4 8 = 6 
Bt. 4 no: Deferred Btock .. 9% %%% %%% %%% 99000* 77 —£0 5 0 0 oe ee 6 2/8 Do. 955 3)........ -b 4 7 10 ee 
100 4 е 4 r Cent. Debs.. €9990090000090002007 110 — 112 Ü 11 b D 1*4 6 8/0 Chelsea Electric 8uj ply rd... . eee eee ces € — {| 4 10 7 arch ee 
3/ Gerber gef., t Cm. Prf. 4j—6 418 6 ae sx .. 11186, ч d per Cent. Deb. Stock (red.) ...| 10€ —110 | 4 110 | Jn, Dec ..|1C9 
100| 4X Do. r Cent. 1st Mort. Debs, ...... 99 —1 819 3 vis sili эз 10| 6 City of Lcndon Electiic Lighting 1093-11 | 5 9 1 Feb, Arg 2; lj 
St.] 5% |t Do, 5 per Cont. Perp. Pret. (1891) ..| 118 —121 | 4 2 8 Feb, Aug | .. | .. |8. Э Do. b per Cent. Deb. Stock (red.)..... | 158 —127 | 8 18 8 In, val" uu 
Bt. b 1 Do. 1896) €09009600*00»000900*00»00000090€ GEESE 117 —120 4 8 4 ee ee Ы Bt. Do. 47 Sod Deb. Stock (red.) .. * 9000€ 108 —1( 4 5 9 eo 
Bt.) 5% |t Do. ee — — — и 118 —116 4 6 8 dd T a 5 county Durham Elec.P.D.Ord. Zipd. 1225, se Ar ril. oct. 
Bt.) 4 Do. Cent. Perpetual Debs .. | 107 —110 | 8 12 9 Мау Nor 5 Do. "Do. 5% ron. cum. pref......... 511—654 T Ah il, Oct | .. | 
Dubin nited Trams. (1896) Ltd., 184—164 | 4 2 8 x z sá 10 4'0 tCounty of 3 Elec. Bupply Ord. .. jur 500 es E 
60 | Do. г Cent. Pref. ..................... 16—16 |8 5 0 it oe m 10} 6/0 |t Do. брег Cent. Cum. Pref............ 19 —123 | 4 16 0 | Mar, Sept T | 
4,0 tat Nor & City RI 20-7 Ord. (4%) 5-54 | 7 & 5 ; St. 44% | Do. 4% Deb. Btook (all paid) (red.) J11 —114 | 8 18 11 КЕ ии: 
4/0 и. Norbert, Piccadi „бе Brompton St. 447 | Do. Second Deb. Stock Prov. Сегів.. 108 —105 4 5 9 | ^ 11004 1: 
Ord., Spe yer Bros. Ecrin Certe ..... 8-9 4 811 2 е ou 5) 8/6 Тыкыр iia Впору Со. Ord. 64—6 415 8 А s 
St. 20/9 Hastings & Dist. Elec. Trams, Co. 41 | b| ..| Do. врет Cent. Cum. Ртеќ. ..... . 6 5 411 9 А 51 | 155 
PB!!! ĩ ees ĩ nen ses 96 — 10 T i .. Ist.] 43% Ро. Pist 91 heron 755 80 22. 99 —102 | 4 8 8 ws De has 
9% |; Imperial Tramways Ота . 17 —)8 | 5 0 O маг Sept 5 6| 6/0 | Hove Electric Lighting Ord....... 15 74—82} |5 4 6 ү Oe en 
6% |} Do. 6 per Cent. Pref. ...................| 183—141 4 4 2 | Mar, eo Шве. 43% Fot W ‘Bec Lt. Lt АЁ онер. ) 100 —108 4 7 Б E + 
Bt. t Do. 44 per Cent. Debs. .......... 108 —110 4 110 Jan, July | - as 6| 5/0 | Kensington. & Kngtsbdg. Ord ........ 111—121 | 4 18 0 > - 
Isle of net Elec. Trams & Lt. 5 KR 9?41—8 8 6 8 re „Ш 6| 6% | Do. 6 per Cent. a Pest, —— — 66 9 Jan, July exul Ses 
Bt.) 4 Lo. ( per Cent. Deb. Stock 88 —ss |4 1011 = vi St | 4 Do. 4 per Cent. Ter. Stock (red. 17 —100|4 0 0 КИ els 
13% | Liverpool Overhead Railway Ord ...... 811—812 | 8 18 0 | Feb, Aug | -. | et | 4% | Kensingtn.& Kngtbg. Co. & Not! 
Б Do. : per Cent. Pref [ID 99*990000009000909 | cid 4 15 8 Feb, Aug ee e Co. Joint Station) 4% Deb. Stck.(red.) 102 —104 8 16 11 аа ee | EA 
Bt.| 4 Do. er Cent. Deb. оер? 99 —102 | 8 19 8 | Jan July | -- 8| 1/03 | London Electric Supp y 010. esses] 2—9} |312 0 2 E л, 
|& ionis nited Trams. rg 93—10 417 6| на 101 6| 8/0 Do. {и Cent. Pref. .....-coccccccsooscee| 6 =н 6 9 1 ne ke 
Bt.| 4x Do. 4% 1st Mort. Deb. esee]  @@—1 818 6 uH 101$ 106 St. 4X Do. т per Gont. lst Mort. Deb. . . 99 —102 | 8 18 6 Mr, In, 8, op .. | 
Bt.) .. | Mersey Con. Ord. Stock... .. . 4 ( 4 —7 as = we 5| 10% |tMetropolitanElectricBup.Ord. ....—..| 23—104 | 416 5 Oct | 1С] ‚10у, 
Bt; .. | Do. 8 per Cent. Perp. Pref. ........| 8 —11 — = ; Е 5| 25 | Do. 4} per Cent. Cum. Pref... tj—ti1 |318 8 Jan. July | 51: 
-- | Metropo Elec. Trams Def. .. ......... 1-5 es is Bt. Do. 4j per Cent. Deb. Stock 1st Mort.“ 10 —113 | 8 19 7 In, Deo ..|:11 ` 
0/6 |} Do. 6% Cum. Prei... soen coor . 1—154/|414 1 En р Bt. 5 ро. sap Mrt. Db. Stock (тей.) $8 —100 | 810 0 » 
St. 4$ | Do. 4 Deb. Stock ..... о өөвө» c» | 105 —167 4 4 1 100| 447 | Midlan for E. D. Ist Mort. Db. 99 —1012| 4 9 1 ЕЧ 1j 100 
.. | New Gen. Tract. 6 per Gent. Cum. Pref. —1i E May se рУ 10| 74% Newcastle & Dist? ec.Ltg.Ord. 9089 11 111 | 522 6 | Feb, Aug | " 
10|10/0 | Potteries Electric n Огӣ,....... #99-91 |Б 5 8 o f e | a асо! .. Do. 447 Deb. £50 psid . e| 102]- 1004 СЯ Јар, July | . m 
5/0 rne: 5 per Cent. Cum. Pref. ese4| 9-9 |6 5 3|FebAug | ~ | - b| £% | Newcastle Elec. Supply Ord. ...... ~| &—th 4 10 5 Feb, Avg! --| .. 
St. 43% 4} per Cent. Deb. Stock ........| 101 —1 467 , edo. . Ы 52 Do. Б per Серт. Nor. Cum. Pref. . €f-t¢ ,818 2 Feb, Augi . = 
2. Bouib Lanes. Elec. TS & Power Ord, T бА = oe | e ICO! 4% Ic. 4% Mort. Leb. тед. 19077 99 — 100 4 0 о Jin, July| -.| .. 
m Do. 6% Pref. (21р e ar 2 A 1, Oct Р үй 1| &% тиин Counties Elec. Sup. 17/- paio $£i—i 215 7| Mar, Avg] -. |. 
Bt.) ..| Do. éb% Deb. Steak (1 (100% pai paid)... m vs Jan, July | — | 100 Io. 43% Deb. £5 pi io | dicin m JanJul | ..| . 
160] .. | Sunderland Dist. Elec. Trams. 57 lat 10| 6/0 | Notting Hil] Electric Ord..................| 14—15 | 4 0 0 | Mach. . 14 | | 
Moi t. Debs.. (6 100 25 £63 | .. |[[160| 4% Do. 4 per Cent. lst Mt. Debs. . ..| 100 —10218 13 6 vs ee | e 
..| 6% | Underground Elec. "Вуз. ©о. of London 98 -t9 |6 1 0 s Жл os 5| 4,6 | Oxford Electric Ord. .................—5—| 4—7 6 0 O0 March . we ross 
B. d t Waterloo and City Ord. ове ооо 9000900 CES оос 906 89 —9i 8 6 8 June, Dec 80} ag 8%. 4 Do. 4% Deb. Stock O04 002000 000 099 000 909090 98 —100 4 0 0 oe | er 
TELEGRAPHS Б 5,0 St. James & Pall Mall Elec. Ord,...... 13j—143 | 5 0 о | Feb, “Avg 14} l. 
100| у |* Atri б: Deb. (red.) l 5| 3€ | Do. siper Cent. Deb. Biock (red. 915 7 во 1 10 8 . 
can е . — 8 13 5 P > є ° төй, — 8 10 8 oo ы ee 
5 Ашенов Telegraph .. . . . . 0e eee Wr m z ed t4? ё | a ur Smitbflel aet Bera Tb: Оза. 11-73 | 617 6 сез: 
100 Do. 5% Debe. (red.) siding! Re Suec seven iue 75—80 6 5 0 ` uo MS St. 4 Do. 4 per Cent. Deb. Stock ............| 76 — 5 0 0 € we 
St. |140 | Anglo-American ............ | 59 —861 | 414 8 I. My, Ag, N 5 4/0 | South London Ek otrio Вар y Ord . 1-4 5 0 0 EE 
8: 18/0 Do. Preferred eoceccveccccecsecesocoocecoess| JOG — 107 6 7 6 Z. My, Ag. N 2013 366 1 e Bouth Metrop'n Elec. Lt. & ower Ord. 3à- |2 Ды. Кр. = 
B. 2/0 Do. Deferred .. $00» 090000 000080000 1 158 ‘es i yA l 141 1 0/83 Do. 7 Cum. Pref. ee 000000 cee ee 1&— з 417 2 d | E 
Bi 4x  OommercislCabieé per Cent. Deb. Sth| de-de, | 4 1 3 Jn 4p 70, tas es Sd. 4% Ро. 41 Db. Stk. Hei. . . . . 108-109 (426) — Sue ee 
10 6 Ouba Submarine е 00000: 000004 000000000006 5 } 6 8 1 Feb, Aug 95 94 b Urban ect ic B ly Ord. . I H 6 2 6 ms "A as 
10 0/0 Do. Preference 10 per Cent. , eee 17 —1 5 11 1 Feb. A 121 171 | 9/6 Do. 6 ‚ Cum. Prei. €6900000«000000 000000004 eq—65 418 0 os By. 4 
5| 2/0 | Direct Spanish Ord . . . . 0. 6e. 34 5 11 9 April, Oct | Шве. 44%] Do. 6341 Mort. Deb. ............| 15 —107 ( 4 1 o. (i 
К, Do. 10 Len cont pem] Pref. ......... 2 6 : 6 | April, Oct 15 5| 67/6 Te F ly Ord. . 1 cut с! d Mar, Sept 13 | 341, 
Do. %%% өөө 000000) 160 Y—] b Jan, J m (4— - ee 
90| 4 Diet died States Cable. . ccccce 154111 5 2 2 a, A 7770 11111 d 2/6 EU mig MAVITAE STORIE, Là 
100 Direct West India Cable ity Eg Db (nd) 100 —1 4 8 8|Jn, ү 1| еа. tå s eds 1 & 6 6 2; VE 
Bt. Eastern Ordinary ... ......... . 148 —145 | 415 8 Ja, Ap. 47,0144 143 1| ed, | Aron Elec. Meter 64 Cum. Pref, . .. 1—3, id Я 8 
Bt. 17 Do. 8} per Cent. Pret. Stcok............ 903—094 | 8 15 8 Ja Ap,Jy,O 91$ 91 || Б 4/0 | British Insulated & elsby Cables Ord. -M [ei July, Ted 
St. 4 Do. 4 per Cont. Mort. Deb, Bik. . (rd.) 10711 n $1 1 | May, Nov Ice? .. b| 8/0 Do, 6 perCent.Pref............ «|. 851—6 5 0 0 Jan, Јају | - a 
10| 2 Eastern Extension esoe e| 1834—14} | 418 8 |Ја,Ар,Ју,О 152 | 18] St. Do. 1st Mort. Deb. (red.) „өөө 169 —105 | 4 5 9 is А si 
86. | 4 Do. 4 per Cent. Deb. Stock ............| 105 —107 | 3 16 9 | Feb, Avg 1 St. 4 British 1homs' зоа. 100 —108 4 8 8 і ed. 
100| 47 |" Eastern & B. African4Y Mrt. Deb,1909 99 —101 | 8 19 2 | Feb, Aug А 5 British Weatinghouse 6% 8 isis 4 —% 111 4 6 e $0 | .. 
26| 4v Do. 4% Mauritius mae Debr. (ted.) 101%—108Y| 8 17 8 | May, Nov |101 Bt.| 4X Dc. 4 Cent. Mort. Pad. | 865 39 | 9 11 Е "E У 
5 Ө. N. (of Copenhagen) .. 85 —56 |618 < |Jan,July| ..| .. 9| .. | Brush E cal Engineering... — 3 ` .. | March SPEC 
100| 6% | Halifax 4 Bermuda] isthe Db. төй.) 99 —101 4 9 1 June, Do 9194 Do. 6 per Cent. Pref. Non-Cum, ...... 14—13 |617 2 | Маг, Вер! --| - 
36 162/6 | Indo-European ................ .. 614-58) |6 7 5 | Мау, Nov| .. | . Bt. t Do. 2 per Cent. Perp. lat Deb. Stock! 62 —96 |414 9 | Mar, — 
100| $1 [ Mackay Companies Common 4] 4 35 10 | Jan, Joly | .. Bt. di Do. Perpetusl$nd Deb. Stock . . . . 78 —81 |612 6 | Jan, ss 
100 6% Do. Preference ͥ 754 6 6 0 J, Ap. Jy, 0 0% Б Callender’s Cable Con. Ord. . .. 10—21 | 6 10 10 | Jan, July | 102 
190| 4 PM Euro 'nTel. fn Tel a% Guar. Db (rd) св —101 | 819 2 5 ро dy. "eni et Mort Baba | E1—6 4 7 0, Jon, July ic 
5 African — йб» — 9 5 5 EA Do. 4j per Cen Or 8. rd. 07 —1 427 M 1 
0 m Went Сом! of Amarica —— : 08 2x : 15 ale d p Veliner Alkali > osasin : : 8—4; |4 6 8 Кет, АВ E - 
1 4X Do. т Cent. Debs. 90*0900000009900900€ 100 —102 8 18 6 Jan, July Bt. X 186 Mort. Deb. red. j 9 900 06 —101 é 9 2 £8 9. 
* Wesi tad Rand Бшш. МОСТИКЕ {ies ii May, Nov| 32 1 101 cee e (ship) T Telegraph Отӣ.....| 14 —11 | 8 : 0 : -|- 
; 0 ee —— өе GS -- 9 18 4 Nov 1 : um ref e оо ооо 1 ,—1 6 7 » ee . 
Рақ Do. 6 per Cent. ind Frei. ,99«99990000000* | Жи өө May. Nov G m : Ид созы end Co. (Nos. 1 to 54,000) ... TI yoy 8 14 7 Jas, July ` 
100 5% |° Do. b per Cont. Бөһэ....................| 101 —104 | 416 2 July | .. | .. | 100| ву ^ Do. 6 per Cent. 1st Meo e 4—99 |5 1 0 Jan, Јау | ·- 
8/0 | Western Telegraph ............... N. 183—141 | 4 18 0 Mr, In, & 14% 14: || 510/0 | Dick, Kerr & Co. Ord....... eesem| 1-8 | 6 1 Sept 71. 
100| Б Do. 5% Debs. (ind Series, 1906 100—103 | 4 18 0|June,Deo| .. ~ || 6] 80 | Lo 6% Com. Pref. ...... . .. 6 —6 | 416 0 Sept. 
8. 4 Do. 4% Deb.8 (red.) .. ... ... .] 102 —104 | 16 11 : 1094 St. 44У | ро. Deb. n 105—1 441 - aa 
TELEPHONES. | 5 .. a rear hot} ipit Bella X48 pd.) ис, - Feb, Aug - 
5! .. 0 e % =, е Feb, es 
5| 5/0 | Chili T (fully paid) .............-- = b 8 Б | August ..| ; я ро, 4 Cent. Mort. Beb. Stock rd.) 88 —t 4 10 11 June, Doe 
1| 0/7} Monte Vi 55 МИА i 8 8 7 ds s ive Bt í Do. б per Cent. and Deb. Stock ie 8 —94 | 5 6 5 bs 
Bt. National Co. Pref. Stock ..................| 109 —ibez 58 7 > 110 [109 b Eémundeon's Elec, Corp. Ord. .....| 652—6 | 612 0 Hu. [HER 
St. 6 Def. Stock . . 2 r. . e 107 109411 9 = |1084 107 & 8/0 | Do. брег Cent. Cum. Cy,—6," | 416 0 e 6. 6 
10 Do. 6 per Cent. Cum. Ist Pref......... 18—14 | 4 5 8 | Feb, Aug | 1:4 | .. St. 4 Do. 4% per Cent. 1st Mort. Deb, (red.) 106 —108 4 B 8 1074 191i 
10| 6/0 Do. 6 per Cent. Cum. 2nd Pref. ......| 12 —18 | 412 4 | feb, Aug H e 21 FT e 2 9 6 8 July 
6 Do. & per Cent. Non-Cum. 8rd Pref... [ 4 5 2 | Тер, Aug 545 M 22 Do. 7 per Cent Cum. Pref .. M78 6 4 6 July. Jai, .. 
Bt. Žž Do. Deb. Stock 8j per Cent. (red.) . 9¢;—1014| 8 811 | June, 100 .. St.“ 4 Do. A per Cent. lst Mort. Deb. (1 rei. 92 — 44 2/|Jan,Jaly | . К 
1 [4 Do. iH per Cent. De Btock (red.).... 104 —106 ы : 18 10f 1 {104} 10| 5/0 oer Ed Dent e Met be Cum. ate 4M : Р . : 
"Orien oo „. 1 —1 | 1% 3 6 5 4 о. % = 101 ° ee ee 
10/7} | Do. 6 per Gent. Cum. Prei. . ee 416 0 = P as gir M Henleys Telep sph Works Ord. œ...) 114—191 | 6 0 0 | Fob, Avg |127, .. 
Bt. | 44% | Telephone Co. of Egypt 2 bp. Stk. Rd. 100 — 163 4 7 Б s Kn b 8/8 Pre. . seen ee 4 0 0 | Feb, Aug - 
Б 6/0 | United River » . 61-71 | 610 8 July Bt. 4 per Cent. Mort. ) 109 —111|4 1 1 Feb, Aug = 
5| 2/6 . $ per Cent. Саш. Pref. ......... | М-н 418 0 | June, Dec 10 {% India Ru ber, Gutta Percha, &o.,Wrks,| 15—16 |8 2 6 Гер, Доб 111 | 15 
Bt.| Бу |" Do. B per Cent. Deb. Stock (red.) . ..| 109 2211 | 4 10 1 June, Deo 100 Do J 4: Cent. 1st Mort. Deb (red.) 100 —108 | 3 17 8 Маг, Sept 109; | .. 
FIMANGIAL, INVESTMENT, де. 10 Mather & Platt 5 per Pref.) 11j—12 |6 8 4 Mar, Sopi sv cos 
i , 1771/0 | Telegraph Construction & Mainten'ce. 83 —84 | 5 5 10 j Маг, 3 — 2 
M 8/9 | Bleo. eie a — 5- 5 9 1 1((| 6% | Do. 6 per Cent. Deb. Bonds, 1909 .. | 102 —1(« | 10 11 Jan, July 
10 2/0 one соора ph and 1 A 419 9 12 1527.9 и 1% ' [| - | Willans and Robinson Ord. ........... 1 icr = | ape, 
| ex ave arine es Trus (Сет ыша 187—1 4 12 1 ААР. Oct! el wl 47 | Do. érer Cent. Ist Mort. Debs. . 75 i 6 2 Т May Nov| .. - 


" Tn calculating the yield, allcwercc has been mode for accnucd ге ва but not for redemption + Ex Divicend. t The Londen Stock Exchange Ccmmittee have dee to quote these. 
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NOTES. 
— — 
CORRUGATION is giving considerable trouble to tramway 


engineers, and the cause and cure of the complaint are not 
clearly known, The illustrated description published in another 
column emphasises one fact that seems to have been generally 
ignored, although it suggests a possible cause or aggravating 
This is the lateral spreading of the rail table 
The con- 


circumstance. 
at the high parts until met by the wheel flanges. 
sequent burnishing furnishes the quickest method of pick- 
ing out corrugated rails by sight, with a good side light. 
The distribution of the trouble is quite erratic. It never 
seems to have occurred upon either steam or horse tramways. 
But on cable tramways it has been known for some time. In 
Edinburgh, for example, it is shown strongly in South 
Frederick-street, one of the old Edinburgh Northern lines, 
whilst the newer lines in Princes-street and elsewhere show no 
The rolling stock of the Northern lines is distinct from 
The Brixton cable line also 


signs. 
that on the general system. 
developed corrugated rails. | 
e.q., the South Staffordshire lines—have never suffered from 
corrugation, and many of the modern lines have so far escaped. 
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Steam rallwhys get them occasionally, but such “ roaring 
rails,” as they are called, are thrown out on sight. 


— re m. 


No current theory seems to fit all the facts. The opinion 


has recently been put forward with all the surety of ascer- 


tained fact, that vertical springing of the rails starts the corru- 
gations, and that it can be prevented and cured by “anchor 
plates.” This explanation does not fit, because it 1s certain 
that some of the syste ms which are free from the trouble use 
no anchor plates, even at the rail joints, whilst cable and con- 
duit lines, both of which have suffered, have a certain amount 
of anchoring from the yokes. It further seems intrinsically 
unlikely that so stiff a section as a 6 in. or 7 in. tramway rail 
can be thrown into vertical vibrations of the frequency cor- 
responding to a pitch of from 2 in. to 6 in. by the passage of a 
loaded car. Some relation between wheel gauge and rail 
gauge seems a more likely cause, and the lateral spread noticed 
lends force to this suggestion. The subject needs skilled in- 
vestigation, and its iníportance seems to justify concerted 
action by tramway undertakers to that end. 
| — À— 

THE bactericidal action of radium emanation isstill surrounded 
with some mystery. It is pretty certain that the emanation 
itself is not the immediate germ destroyer, since it behaves in 
all its reactions like an inert gas. But RUTHERFORD has traced 
the life history of the emanation through six further stages, 
and since various kinds of radium rays are emitted by several 
of the decomposition products, it is natural to suppose that 
the а or G. rays are the really active agents. Of these, again, 
the a-rays are the most easily absorbed, and whatever action 
they exert would probably be confined to the surface of the 
culture or the diseased part. The y-rays, on the other hand, 
are absorbed too little to produce any perceptible effect. It 
is, therefore, to the /rays, or pure electrons in motion, that 
we must look for curative action. That they are good disin- 
fectants is proved by one of Mr. E. E. FOURNIER D'ALBE'S 
Contemporary Electrical Science Notes, which describes 
the experiments recently made by DoRN, BAUMANN and 
VALENTINER, who killed bacilli of typhus, cholera and 
diphtheria in two or three days by the action of radium 
emanation pumped through the air above the cultures, or by 
the direct rays from radium preparations. The breathing of 


The oldest electric tramways— | radium emanation into the lungs, which is fatal to small animals, 


seems to be actually beneficial to larger ones, but further ex- 
periments will have to teach us the precautions to be observed. 
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ALTHOUGH it is notorious that electricity is fast displacing 
compressed air for colliery working, yet the Paper on *A 
. High-speed Electrically-driven Compressor for Colliery Work 
read by Mr. W. REAVELL before the South Walea Institute of 
Engineers, is not without interest. Many colliery engineers 
object to the practice of driving a coal cutter directly by an elec- 
tric motor and there isa desire in some quarters to retain com- 
pressed air for cutting coal. On the other hand the objectionable 
inefficiency of compressed-air transmission isa weighty argument 
in favour of economical electrical transmission. A compressor 
which can be electrically driven at or near the working facethere- 
fore provides a partial solution to the problem. Electrical energy 
is generated on the pit bank and conveyed to the compressor 
motor, the coal cutter being driven by compressed air. This is 
perhaps a more flexible arrangement than direct driving by an 
electric motor, but it is not without disadvantages. The most 
serious drawback is perhaps the enhanced capital expenditure 
required, for it is obvious that all machinery between the 
compressor motor and the cutter is eliminated with the 
electric drive. Then there is the loss of efficiency in com- 
pression, but this is not really a serious matter. The very 
principle destroys, however, one of the best arguments in 
favour of compressed air. It has long been maintained that 
the exhaust from air-driven ccal cutters constitutes an excel- 
lent source of ventilation at the working face, and that electric 
driving does not possess this advantage. With a compressor 
within a short distance of the coal face this advantage vanishes. 
The machine simply sucks in the impure and dusty air only to 
discharge it again at practically the same place, Perhaps with 
the increasing use of three-phase motors for cutting purposes 
the remaining prejudice against electricity will be swept away, 
for there will then be no fear of sparks as with the continuous- 
current machine. 


strongly indicative of the fact that the manufacture of high- 
voltage lamps in France is very much behind the times, It is 
indisputable that 110-volt lamps have a longer useful life than 
220-volt lamps and that their efficiency is superior under 
similar conditions, but in this country, at any rate, the loss in 
the lamps themselves is far outweighed by the economies 
derived in other directions by а 200 volt supply. A feature of 
the French tests is the fact that they only lasted for 200 hours, 
and it is significant that during this short time some of the fila- 
ments became greatly distorted. Perhaps the distortion may 
be partly accounted for by the facts that the highest price paid 
for a 220-volt lamp was only 1 franc, and that the lamps were 
burnt in a horizontal position. Whatever the cause may be, 
the tests do not disclose a state of affairs for which the French 
lamp industry has any reason to be proud. 


— — 


ON another page appears a brief statement by Lieut. EVANs 
of the results of some simple experiments he has been making 
with wireless telegraph radiators and receivers. Both radiators 
and receivers were of a kind designed to be kept completely 
insulated, being, in fact, very similar in general construction 
to the air-wire of the Lodge-Muirhead station at Heysham, 
recently described in these columns. Lieut. EvANS finds that 
the introduction of any bottom earth connection, however slight, 
reduces the strength of the signals received by a receiver 
tuned to the radiator in its original state. This is, of course, 
exactly what might be expected of a radiator deliberately 
designed to operate only while insulated ; and, therefore, the 
conclusion darkly inferred by the author from these few ex- 
periments—-that no radiator with its lower end earthed can be 
designed to be as efficient as an insulated radiator—is quite 
inadmissible. Perhaps, when the experiments mentioned in 
the article are described, it may be possible to point out pre- 
cisely in what respects the measurements taken fail to afford 
a valid basis of comparison of the respective efficiencies of the 
earthed and the insulated radiators. 


. THE “life” of radium has been re-determined by Prof. 
RUTHERFORD, of Montreal, on the basis of the number of 
charged particles expelled per second. He finds that 1 gramme of 
radium at its minimum activity expels 6:2 x 10” a-particles per 
second. Since probably only one a-particle is expelled during 
the disintegration of the radium atom the above number repre- 
sents the number of radium atoms broken up per second per 
gramme. Now this gramme of radium contains about 3:6 x 10? 
atoms of radium, so that half a milligramme would disintegrate 
per year. This rate is, however, probably not permanent, but 


— — . ————— — 


Wireless Telegraph Notes. — Reporting on the trade of 
Loanda (Portuguese W. Africa) Mr. Consul Brock states that 
the installation of wireless telegraphy between Ambrizette and 
the Congo has proved a failure. 

Wireless telegraphy apparatus has been fitted to the East 
Indies squadron cruisers. 


decreases with the amount of radium present. In any case it ешн А 8 РИ Бае ТУШ 
would be half transformed in about 1,280 years, and the average Jamaica—Colon ...................... .. .. Jan. 10, 1905 
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life of the radium atom would be 1,850 years. In that period, Сайїз—'Төпегїйе............................ July 20, 1905 
therefore, the radium at present existing will become a vanish- Iquique—Antofagast& ...................... July 21, 1905 


Profits of the New York Subway.— According to the Elce- 
trical World of New York, the subway division of the inter- 
borough transit system of New York earned, for the June 
quarter, $1,349,871, and from October 27th to June 30th, no 
less than $3,638,987, with expenses of $1,850,358. This is a 
striking demonstration of the ability of electricity to reclaim 
lost travel and develop new, for under the steam régime the 
Mauhattan Elevated was actually losing money. 


Electrical Engineers (R.E.) Volunteers.—In our last issue 
we announced that, according to the London Gazette, the pro- 
motion to a majority of Capt. (Hon. Captain in the Army) H. M. 
Leaf was cancelled. Since the publication of this notice our 
attention has been called to a further announcement in the 


ing quantity unless it is replaced by the disintegration of 
uranium, as is now most probable. Another interesting result 
obtained by Prof. RUTHERFORD, and also recorded in the 
August number of the Philosophical Magazine, is that the 
a-particle, or atom of helium as we may now suppose it to be, is 
capable of ionising two molecules where the B- particle or free 
electron can only ionise one. 


——— 


THE tests on the efficiency of incandescent electric lamps 
carried out by MM. LAURIOL and P. JANET at Paris are 
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Gazette as follows :—“ Supernumerary Capt. (Hon. Major in the 
Army) A. Bain to be Major, and to remain seconded,— Dated 
November 4, 1904 ; Capt. (Hon. Captain in the Army) H. M. 
Leaf to be Major, dated November 4, 1904." 


Electric Temperature Regulation in Incubators.—An electric 
regulator for incubators, devised by a Mr Law, is being used 
in Victoria, Australia, and consists principally of a thermo- 
meter and an electrically-operated relay. As long as the tem- 
perature in the incubator remains below 103°F.—which is the 
proper temperature of incubation—the gas or other lamps 
supplying the heat are full on. When 103°F. is reached, the 
mercury in the thermometer completes an electric circuit, the 
relay is actuated, and either turns down the flame or deflects the 
heat supply. As soon as the temperature falls below 103*F. 
the circuit is broken, and the full heat is again supplied to the 
incubator. Current is obtained from one Leclanché cell. 


Electrically-driven Fire Engines.—It is announced in the 
Zeitschrift für Elektrotechnik that two fire engines and a car for 
carrying accessory appliances, all electrically-driven, h«ve 
recently been put into service by the Vienna fire brigade. The 
accumulators, which, it is said, are sufficient to propel the car 
for some 28 miles at a speed of 125 miles per hour, are placed 
in a compartment in front of the driver's seat over the front 
wheels. Indiarubber tyres, 125 mm. (4:9 in.) thick, are fitted 
to the wheels, which are 850 mm. (2 ft. 93 in.) in diameter. 
Each of the front wheels is provided with a 35-H. P. Lohner- 
Porsche hub motor (described in The Electrician for May 26, 
p. 284). The controller provides for the following speeds: 
5:6, 6:8, 12:5, 17:4 and 22:4 miles per hour. 


Report on the “Electrification " of New Zealand Railways. — 
It is stated in the engineering supplement of The Times for 
August 30th, that a Swiss expert, Mr. Edmund Allo, has pre- 
sented to the Parliament of New Zealand a report dealing with 
the “electrification " of railways in that colony. It would seem 
that this engineer proposes two alternatives—viz , continuous- 
current traction with high-tension three-phase distribution and 
rotary converter sub-stations on the one hand, and three-phase 
traction with transformers along the line, on the other kand. 
The railways in question have, it appears, a gauge of 3 ft. 6 in. 
and the cost of providing the overhead equipment and bonding 
the rails is estimated at £300 per mile. Locomotives are sug- 
gested with two 128-H.P. motors, and a high-tension distribution 
voltage of 50,000 volts is mentioned. The generating sets are 
to be driven by water power. 


Electrical Fires.—The Electrical Bureau of the United 
States National Board of Fire Underwriters in its report 
No. 48 gives a summary of the record of electrical fires which 
have been brought to its attention between April 10, 1905, 
and July 10, 1905. Twelve fires were caused by the earthing 
of circuits, of which four were on gas pipes, the resulting arcs 
burning holes through the pipes and igniting the escaping gas. 
Twelve cases are recorded of fires caused by short-circuits in 
service wires. Seven contacts of high and low-potential circuits 
have been reported. Seven fires were caused by uncovered 
fuses throwing molten metal into inflammable material. Six 
fires are attributed to electric heaters aud flat-irons. Seven 
fires were due to lightning. Five pole and tree fires were re- 
ported. Reports of 35 other fires, attributed mainly to defec- 
tive electrical fittings, have been received, making a total of 91 
known to have been due to electricity during the last quarter. 
The losses aggrezate over $593,800. "These reports have been 
compiled so as to demonstrate, by actual illustration, specific 
dangers that lie in a lax enforcement of the National Electrical 
Code of Rules, and to bring about a greater unanimity of opinion 
regarding the problems presented by electricity considered asa 
fire hazard. 


Board of Trade Form of Accounts for Electric Power Com- 
panies.—A standard form of accounts, applicable to electric 
power supply companies, has now been issued by the Board of 
Trade. It is issued under the Electric Lighting Acts of 1882 
and 1888, which are incorporated in all electric power acts, and 
resembles in many respects the standard form of accounts 
already in existence for electric lighting companies. The 
Statements of share and loan capital and the capital account 


т _ 
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are identical, with the exception that on the credit side of the 
latter the items by mortgage and bonds," by sale of patents 
or patent rights, &c.," and “ by other receipts (to be specified), 
to be found in the existing supply companies standard form 
of accounts, are omitted. On the debit side of the revenue 
account the items referring to public lamps are omitted. The 
credit side of the revenue account consists of seven items 
instead of nine in thè existing companies form, the two items 
omitted being “ by public lighting” and “ by eale and repairs 
of lamps, arc «r incandescent; by sale and repairs of other 
apparatus.” The net revenue account has the addition on the 
credit side of an item for an amount written off preliminary 
expenses; otherwise it remains the same as in the lighting 
compan es standard form. The reserve and depreciation fun 
accounts are, unaltered. On the debit side of the general balance 
sheet tho two following items are added: To debenture 
capital received as per account No. III. (capital account): To 
loans on bonds and mortgages, other than debentures; ” 
whilst on the credit side appears the extra item “by cost of 
special act.” In the statement of electricity on the last sheet 
of the standard form the items “Quantity sold for public 
lamps and Number of public lamps are omitted. 


Losses in Electric Transmission.—The calculation of losses 
in power transmission is always an important part of distribu- 
tion work, and the results of actual tests on transmission lines 
are interesting. An example drawn from practice on a New 
England (U.S.A.) street railway operating through several 
adjoining towns may be cited as pertinent. The apparatus 
tested consisted of a300-kw. alternator directly connected to a 
450-H. P. engine. The alternator supplied three-phase current at 
380 volts to three 90-kw. transformers, which raised the potential 
to 13,000 volts for a 13-mile three-phase transmission over three 
No. 2 aluminium wires to the sub station, where the voltage was 
stepped down to 380 by three 90-kw. transformers and converted 
in a rotary to600 voltsdirectcurrent The frequency of the system 
was 25 cycles. With 530 1. H. P. (395 kw.) at the engine the direct- 
current output at the sub- station was 268 kw., corresponding to 
about 32:1 per cent. loss, or 67:9 per cent. efficiency. The losses 
between the engine cylinders and the high - potential bus bars 
in the generating station came to 12:9 per cent.; the line loss 
was 5°5 per cent., and the sub- station losses 13:7 per cent. 
The striking point in the figures is the loss incurred in the 
transformers and rotary converter in comparison with the 
transmission line. It would seem to have been better practice 
to have omitted the step-up transformers in the power station 
and to have purchased an alternator wound directly for the 
line potential. The belief is increasingly held that the elimina- 
tion of step-up transformers is desirable for moderate tran:- 
missions. The danger of a shut-down on account of lightning is 
generally considered not serious enough to preclude placing 
the generator directly across the line, and the gain in operating 
efficiency is well worth while in a steam plant, 


British Association.—In the second part of his presidential 
address to the British Association, delivered at Johannesburg 
on Wednesday, Prof. G. H. Darwin considered various theories 
of celestial evolution. The President said that since the mass 
of the sun was known, the total amount of the heat generated 
in it, in whatever mode it was formed, could be estimated with 
a considerable amount of precision. The heat received at the 
earth from the sun could also be measured with some accuracy, 
and hence it was a mere matter of calculation to determine how 
much heat the sun sent out ina year. The total heat which 
could have been generated in the sun divided by the annual out- 
put gave a quotient of about 20 millions. Hence it seemed to be 
imperatively necessary that the whole history of the solar system 
should becomprised withinsome 20 millions of years. This argu- 
ment, which was due to Helmholtz, appeared to be absolutely 
crushing, and for the last 40 years physicistshad been accustomed 
to tell geologists that they must moderate their claims. But 
for himself he had always believed that the geologists were 
more nearly correct than the physicists, notwithstanding the 
fact that appearances were so strongly against them. And 
now, at length, relief had come to the strained relations be- 
tween the two parties, for the recent marvellous discoveries in 
physics showed that concentration of matter was not the only 


772 


THE ELECTRICIAN, SEPTEMBER 1, 1905. 


— ————  BÁÉ———————————————————————————Á—MMÁ——————————————————— ——————— ——————" 


source from which the sun might draw its heat. Radium was 
& substance perhaps millions of times more powerful than 
dynamite. Thus it was estimated that an ounce of radium 
would contain enough power to raise 10,000 tons a mile above 
the earth's surface.. Another way of stating the same estimate 
was this: The energy needed to tow a ship of 12,000 tons a 
distance of 6,000 sea miles at 15 knots was contained in 22 oz. 
of radium. The Saxon probably burned 5,000 or 6,000 
tons of coal on a voyage of approximately the same length. 
Other lines of argument tended in the same direction. Now we 
knew that the earth contained radio-active materials, and it 
was safe to assume that it formed in some degree a sample of 
the materials of the solar system ; hence it was almost certain 
that the sun was radio-active also. This branch of science was 
as yet but in its infancy, but we already saw how unsafe it was 
to dogmatise on the potentialities of matter. It appeared, then, 
that the physical argument was not susceptible of a greater 
degree of certainty than that of the geologist, and the scale of 
geological time remained in great measure unknown. An 
abstract of the first part of Prof. Darwin’s address appeared in 
The Electrician of Aug. 18. 


University Education and National Life.—In the course of 
his presidential address to the Educational Science Section of 
the British Association in South Africa. Sir Richard C. Jebb 


said that among the developments of British intellectual life 


which marked the Victorian age, none was more remarkable, 
and none was more important to-day, than the rapid extension 
of a demand for university education and the great increase in 
the number of institutions which supplied it. The practical 
and immediate need for the organising of the highest teaching 
was felt, he believed, more particularly in regard to three great 
professions—the profession of engineering, in all its branches ; 
the profession of agriculture (including forestry) and the pro- 
fession of education itself, on which the intellectual future of 
South Africa so largely and directly depended. Many of our 
most eminent teachers of science, and more especially of 
science in its technical applications, insisted on a demand which, 
in the province of science, was analogous to a demand made in 
the province of literary study by those who wished such study 
to be a true instrument of culture. As the latter desired that 
literature should be a means of educating the student's in- 
telligence and sympathies, so the teachers of science, whether 
pure or applied, insisted on the necessity of cultivatiug the 
scientific imagination, of developing a power of initiative in the 
learner and of drawing out his inventive faculties. They urged 
that, in the interests of the technical industries themselves, the 
great need was for a training which should be more than 
technical—which should be thoroughly scientific. Wherever 
scientific and technical education attained its highest forms 
in institutions of university rank, the aim was not merely to 
form skilled craftsmen, but to produce men who could con- 
tribute to the advance of their respective sciences and arts, men 
who could originate and invent. There was a vast world-com- 
petition in scientific progress, on which industrial and commercial 
progress ultimately depended ; and it was of national importance 
for every country that it should have men who were not merely 
expert in things already known, but who could take their places 
in the forefront of the onward march. One of the urgent prob- 
lems of the higher education in our day was how to secure 
an adequate measure of literary culture to those students 
whose primary concern was with scientific and technical pur- 
suits. Some of the younger English universities, which gave 
degrees in science, contributed to this purpose bv providing 
certain options in the science curriculum; that was, a given 
number of scientific subjects being prescribed for study with a 
view to the degree of B.Sc., the candidate was allowed to sub- 
stitute for one of these a subject taken from the arts curricu- 
lum, such, for instance, as the theory and practice of education. 
This wasthecase in the University of Walesandinthe University 
of Birmingham ; and there were indications, he believed, that 
this example would be followed elsewhere. Considering how 
hard and sustained was the work exacted from students of 
science, pure or applied, it seemed important that the subjects 
from which they were to derive their literary culture should 
be presented to them, not in a dry-as-dust fashion, not chietly 
as subjects of examination, but rather as sources of recreation 


and changes of mental activity. From this point of view, for 
British students of science the best literature of the English 
language offered unequalled advantages. If students of practi- 
cal sciences, such as engineering and agriculture, were brought 
together at the same centre where the faculty of education had 
its seat, then it should not be difficult, without unduly trench- 
ing on the time demanded by scientific or technical studies, to 
provide such students with facilities for some measure of good 
literary training. 


Supply Interruptions at Maidstone and Rochdale.— On 
Wednesday last week, at 10:42 p.m. the minimum-release 
automatic cut-out on a 150-kw. machine in the Maidstone 
electricity works failed to act properly, and on the switch- 
board attendant moving it in order to open the interlocking 
switch it arced. Although he broke the arc by means of sand, 
enough copper vapour was deposited round the switch to set 
up another arc within half a minute, and this time sand failed 
to break it, the result being а dead short-circuit; the other 
machines, therefore, had to be shut down in order to cut it out. 
The tramways service was restored in 10 minutes and the 
lighting in 13 minutes. Being so late at night, and Wednes- 
day being early closing day, the breakdown did not cause 
very serious inconvenience. This is the first time the Maid- 
stone supply has been interrupted since it was started in 
December, 1901. · 


At about 8:30 p.m. on Saturday the main fuse blew on the 
only Kochdale lighting generator running at the time, and the 
supply was, of course, cut off from the town. The generating 
plant in the station consists of continuous-current and three- 
phase machines together with a motor-alternator which is 
capable of receiving three-phase current and generating for 
either tramway or lighting purposes and also vice versa. At 
8:30 p.m. one machine was running the lighting load and one 
the traction load. This latter was assisted by (ће motor- 
alternator receiving its supply from one of the steam-driven 
alternators, the exciting current for the steam alternator and the 
motor alternator also being supplied from the lighting "bus bars. 
The condensers and station motors were also being supplied 
from the lighting bus bars as well as the lighting arrangement 
in the station. Hence the blowing of the fuse cut off the 
excitation of the alternators and also the supply to the various 
motors and station lighting. The loss of vacuum threw off the 
steam sets on to the atmospheric exhaust main, which, natur- 
ally, to a certain extent, reduced their power. This had the 
effect of overloading the direct-current machine, and the motor- 
generator losing its excitation on the alternating-current side. 
the direct-current side received current and was motored otf 
the traction ’bus bars, the alternating-current machine becom- 
ing a generator and driving the alternating-current steam- 
generator, thus throwing a still heavier load on to the traction 
machine. The latter started pulling up, and it was necessary 
to trip the automatics on some of the traction feeders rather 
often so as to relieve the machine. About half an hour 
elapsed before the tramway supply was righted, but it was 
never totally stopped. A separate machine was run up to 
take the station lighting and motors, and in the meantime the 
lighting network had, to a certain extent, been sub-divided. 
Some difficulty was experienced in recommencinz the supply. 
as motor balancers and a motor generator only being available. 
and these being insufficient to take the load, the engines had to 
be run up and kept on the stop valve until such time as the 
balancers could be got in. As soon as this was done the 
various sections of the distributors had to be reconnected. 
which accounte.l for the main portion of the delay in renewing 
the supply. The various sections of the town were out from 
periods varying from 10 minutes to an hour and a-half, but by 
10 o'elock everything was straight again. This is the first com- 
plete shut down due to any fault in the Rochdale generating 
station since the plant commenced supply in October, 1900, in 
spite of the fact that for many months the station has been 
run without spares, and during last winter both the traction 
and lighting switehboards were completely dismantled, tem- 
porary arrangements heing made until such time as the recon- 
structed boards could be erected and connected up in theirnew 
positions in the switeh room. 
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THE YORKSHIRE ELECTRIC POWER C0.'S SYSTEM OF GENERATION AND DISTRIBUTION. 


In The Electrician of December 4, 1903, there appeared a ! hopper is shown on the extreme right of Fig. 3. From here the 
preliminary article on the Yorkshire Electric Power Co.’s coal is carried, by means of a bucket conveyor, in a horizontal 
generating station, which was then in course of erection ; the , direction immediately under the middle of the boiler-room floor. 
purpose of the present article is to describe the undertaking in | After passing under the end wall of the boiler room, the con- 
detail, as represented by its present condition. | veyor ascends vertically to a point above the coal bunkers and 

It is evident that the sphere of operations of the company is , then rosumes its horizontal travel, the coal being distributed as 
one pregnant with great possibilities, since it includes many of ; desired. On reaching the other end of the boiler room the 
the richest portions of the great Yorkshirecoalfield, and abounds | conveyor descends to the basement The buckets are con- 
with busy woollen mills and other industrial features. Parlia- ! structed of pressed-steel plate and are of a light pattern of a 
ment has already sanctioned the erection of four genera- | new design, the carrying capacity of the conveyor being 25 
ting stations, and one of these has just been completed at tons per hour. It is electrically driven and was supplied by 
Thornhill, a few miles from Leeds. The site of the Thornhill ; Messrs. Babcock & Wilcox. A striking feature of the ash-pit 
station is an excellent one, being adjacent to the London & | tunnel is its spaciousness. Contrary to usual practice, this 
North-Western and Lancashire & Yorkshire Railways, and on has been constructed of ample dimensions, and is so well illu- 


the banks of the River Calder. Hence there are splendid 
facilities for obtaining cheap fuel and condensing water. 

One prominent feature of tho station is the obvious, and 
presumably successful, attempt which has been made to reduce 
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minated as to require hardly any artifical light at all. 
There are two boiler-feed pumps of the Weir type, each 
being capable of supplying five boilers of the type installed. 


' Hence it is never necessary to employ more than one pump at 
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capital e 
display of ornamentation, but everything shows evidence of 
sound engineering design, combined with a strict regard for 
economy and a desire to erect a station that will stand the test 
of time. The entire system, for which Mr. Parshall is respon- 
sible, is admittedly the most economical for the work which it 
has to perform. In common with many new stations, the 
buildings themselves are constructed of a steel framework, 
which is filled in with brickwork, and built on a concrete slab, 
which extends over the entire area covered by the buildings. 
In a general sense, the station is built on the separate-umt 
system, which is now recognised as correct practice for large 
undertakings. At present there is no railway siding direct 
to the works, but a road has been built so that coal is conveyed 
by motor lorries, either from barges in the canal or from railway 
trucks, directly to a hopper, through which the coal is tipped 
on to the conveyor. Eventually it is proposed to build another 
hopper by the side of the first and to build a railway siding over 
it. Probably a mechanical arrangement will al&o be provided for 
unloading barges, but the motor lorries will still be retained. The 


nditure to a minimum. There is no ostentatious a time, the other being retained as a stand-by. 


The feed 
piping is arranged on the duplicate-ring system, so that three 
of the four boilers can be cut off if desired. It is 4in. in 
diameter, and is of lap-welded mild steel with heavy wrought- 
steel flanges screwed on, the pipes being afterwards expanded 
into the flanges. The feed-pump suction pipes are connected 
directly to the bottom of the hot wells. 

The boilers are of the water-tube type and were made by 
Messrs. Babcock & Wilcox. They are extremely large and 
are fitted with chain-grate stokers and superheaters. Each has 
a heating surface of 5,730 sq. ft. and a grate area of 100 sq. ft. 
The normal evaporative capacity is 20,000 lb. of water per 
hour with feed water at 60° F., and the pressure is 150 lb. per 
square inch. The steam is superheated 150° Е. A 7-B.H.P. 
220-volt motor, running at 600 revs. per min., is employed 
for driving the stokers. It is totally enclosed, and the tem- 
perature is specified not to rise more than 60°C. above that 
of the surrounding air after a six hours’ continuous run. It 
should be mentioned here that all motors for driving auxiliaries 
in the station are supplied with continuous current, this 


D 


774 THE ELECTRICIAN, SEPTEMBER 1, 1905. 


being used on account of its necessity for excitation, and all | continuous current at 220 volts, its direction of rotation being 
governed by a double-throw reversing switch mounted on the 


cally driven. The ashes fall by gravity to the basement and | main switchboard. The function of this governor consists in 


auxiliaries, with the exception of the feed pumps, are electri- 


Dotted lines indicate 
future extensions 


Scale of 
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are delivered into trucks, which run along industrial railway 
tracks continued outside the power house. Here the ashes are 
deposited and spread for cooling on the ground, being finally dis- 
rte into barges. There are two main flues beneath the boilers 
which lead to two brick-lined steel chimneys, each 150ft. high 
and 10 ft. in diameter. It may be mentioned that the economical 
combustion of the fuel is watched with great care, daily tests 
being made of the calorific value of the coal, the composition of 
the flue gases, and everything having any bearing on the boiler 
efficiency. Тһе steam piping is arranged on the ring system so 
that both batteries of boilers can feed into the main header or 
any two can be cut out and the remainder left in service. The 
boiler house shown in Fig. 4 indicates the presence of six 
boilers, but, as a matter of fact, only four have been installed 
so far (two on each side), but the installation of the re- 
maining pair is being proceeded with. Then it will be 
possible to work with either battery of three or both as 
required, The main steam pipe is 12in. in diameter, the 
connecting pipes between the boilers and the steam main 7 in. 
in diameter and between the main header and the turbines 
10 in. in diameter. It is all of lap-welded mild steel, and the 
cross-over main header in the boiler house has two lap-riveted 
mild-steel steam separators. At the end of the boiler room, 
adjacent to the engine room, are situated feed pumps, hot wells 
and water tank. The dimensions of the boiler house are 70 ft. 
in length by 80 ft. in width. Extensions will be carried out by 
building another house on to the wall shown at the top of the 
plan (Fig. 4). 

Perhaps the chief feature of interest at the Thornhill station 
is the engine room, which is 100 ft. in length and 50ft. in 
width. It is built in a direction at right angles to that of the 
boiler house, and when all the machines have been installed it 
will be capable of holding plant with a capacity of 8,000 kw. 
However, there is no wall at one end, its place being taken by 
corrugated galvanised iron, so that extensions may be effected 
with a minimum of expenditure. The main generating units 
at present installed consist of two 2,000 kw. Curtis turbo- 
generators. A detailed description and sectional drawing of this 
turbine were published in our issue of November 20, 1903. 
The turbines in the Thornhill station are of the four-stage ty pe 
and run at 1,000 revs. per min. "The operation at light loads 
is virtually the same as at full load, the only difference being 
that the belt of advancing steam is narrower, which results in 
there being very little diminution of economy at light loads. 
Overloads are carried by the opening of additional sections of 
admission nozzles—i.e., by widening the belt of advancing 
steam which impinges upon the first row of buckets. This 
increase of flow is well taken care of by the later stages and 
involves very little, if any, reduction in steam economy. The 
governor is carried on the end of the main shaft at the top of 
the set. It is of the centrifugal type, with revolving weights 
operating against the tension of a spring. An auxiliary adjus- 
table spring is also provided, and is capable of varying the 
speed 24 per cent. above or below the normal. This spring is 
controlled by means of a small series-wound motor, worked by 
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controlling electrically, by means of a rotatory switch, some- | each steam belt is therefore always dependent upon the posi- 
what like a miniature tramway controller, and a series of | tion of the governor rod at the time. | 
solenoids, balanced valves on the steam nozzles through which | It is specified that the speed variation is not to exceed 2 per 
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steam is admitted to the turbine. As there are several nozzles, | cent. from no-load to full load, but sudden variations of load 
the steam belt can always be kept proportional to the load, and | may cause a momentary variation of speed as great as 4 per 
throttling of the steam is reduced to a minimum. The width of ‘cent. If the turbine should attain an excessive speed, 
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or if steam should be shut off, an automatic device effects 
the breakdown of the vacuum and pulls the machine up. 
All the revolving parts of the turbo-alternator are carried 
on a single footstep bearing and supported by three guide 
bearings. For the lubrication of the shaft two electrically- 
driven three-throw lubricating pumps are provided, one 
acting as a stand-by for the other. Each of these pumps 
supplies water for the footstep bearing, which is discharged 
into a condenser, and oil for the guide bearings. The 
system of oil piping is so arranged that all the oil from the 
bearings is returned to an oil reservoir through a fine sieve. 
The oil pump is carried on an extension of the shaft of the 
water pump and raises the oil to a tank situated high up on 
the end wall of the engine room. From here it gravitates 
down to the guide bearings under a pressure of 101b. to the 
square inch. Thence it flows by gravity back to the reservoir, 
to be pumped up once more. As a stand-by to the pumps, а 
hydraulic accumulator is supplied, capable of maintaining the 
requisite pressure of water to the footstep bearing and having a 
‘capacity equivalent to tive minutes’ supply when three machines 
are running, so that in the event of the pumps failing, 
the accumulator will automatically continue to supply. An 


Fie, 6.—2,000 xw, Curtis TURBINE AND CONDENSER. 


electric bell is arranged to ring immediately the accumulator 
begins to discharge, and thus give warning to the attendant 
to start another pump into service. The water is supplied 
by the pumps under 400]b. to the square inch pressure 
to maintain a film of water abont 0:0001 in. between the 
step bearing and the end of the shaft, thus ensuring 
a minimum amount of friction and cool running. This 
bearing is easily removable for inspection without in any way 
disturbing the remainder of theturbine. The three guide bear- 
ings for the main shaft are also readily removable. To prevent 
the turbine from being run by steam before the water begins 
to flow into the foot-step bearing. or in case the flow should 
cease while the turbine is working, an automatic pressure switch 
is placed in the high-pressure supply piping This switch is 
actuated by the water pressure, and opens and closes the 
electric current for the valve magnets in response to the change 
in pressure in the pipe. If the flow of water to the step bear- 
ing falls below the predetermined pressure, this switch opens 
the valve circuit and all the valves close, immediately shutting 
off the steam from the turbine. This switch also indirectly 
breaks the vacuum in the condenser, but we believe that, 
actually, it is never allowed to perform its proper function. 
It is like a large number of automatic cut-outs in this respect. 


(To be continued.) 


THE ERITH ELECTRIC TRAMWAYS. 


Erith, whose electric tramway system was successfully opened 
last Saturday, is a growing industrial town of some 30,000 odd 
inhabitants on the Lower Thames, about 13 miles from London, 
and claims the distinction of being the first English town to 
adopt three-phase generation and supply for lighting pur- 
poses. This lighting system was inaugurated at the beginning 
of January, 1903, and was fully described and illustrated in 
these columns at the time (see The Electrician, Vol. L., p. 504). 
Moving with the times, the Urban District Council decided 
some years ago to add an electric tramway system to their other 
undertakings, the chief idea being to provide better and cheaper 
means of transit to and from themetropolis than exists at present. 
The London County Council's system extends to Greenwich, con- 
necting here with the Woolwich system which does not, however, 
extendasfaras the Erith boundary. Inorder tobe able to link up 
their tramways with those beyond the Erith boundary towards 
London, the Urban District Council communicated with the 
London County Council early in 1900 on the subject of the 
extension of the L.C.C. trams to the Erith boundary. No 
satisfactory reply being received, the Council, in 1902, de- 
posited a bill in Parliament asking powers to construct tram- 
ways not only in the Erith district, but also to connect up 
with the other tramways between Erith and London. The 
London County Council opposed the application, however, for 
the connecting link within its own district, giving an under- 
taking that they themselves would, as soon as possible, take 
over and equip the Woolwich & South-East London Tram- 
way Co.’s undertaking and connect this to the Erith tramways 
at Abbey Wood ; it is hoped that this connection will soon be 
made. It is already possible to go from Erith to London by 
tram by way of the Bexley tramways (which join the Erith 
tramways at Northumberland Heath), but this route is by no 
means a direct one. Other light railway undertakings are at 
present being built or planned towards Gravesend, so that a 
continuous traction system between London: and Gravesend 
may be looked forward to at no very distant date. 

Since the power station at Erith was opened in 1903, the 
capacity of the generating plant has been increased from 350 kw. 
to 1,350 kw. The additional plant was required to cope with 
the increasing demand for power and light as well as for the 
tramways now opened. The two original Lancashire boilers 
in the boiler house have been supplemented by three Lancashire 
boilers by Messrs. Yates & Thom, each capable of evaporating 
7,500 Ib. of steam per hour at 160 lb. per square inch. They 
are equipped with mechanical stokers of the Bennis com- 
pressed-air type, and the steam is superheated by 100°F. in 
superheaters of Messrs. Sugden’s make. The economiser, 
supplied at a previous date by Messrs. Green, has been in- 
creased from 96 to 192 tubes and the original condensing plant 
of the Wheeler type has been enlarged in proportion, and is 
now capable of dealing with 20,000 lb. of steam per hour. 

In the engine room two 500-kw. three-phase generating sets 
have been put down. Each consists of a 3,000-volt 50^. 
Westinghouse alternator directly driven at 333 revs. per min. 
by a Belliss triple-expansion steam engine. A further addition 
consists of two 150-kw. Westinghouse rotary converters, which 
furnish continuous current at 550 volts to the tramway 'bus 
bars, and of one 75 kw. negative booster by the same firm. 
The transformers required in this connection are also by the 
Westinghouse Co. The original switchboard, erected by the 
International Electrical Engineering Co., has been considerably 
enlarged and re-arranged by Messrs. Kelvin & James White, 
of Glasgow, to deal with the additional generating plant, and 
further boards have been provided in connection with the 
rotary converters and the tramway supply. 

As regards the tramway system, it 1s on the familiar over- 
head trolley principle, all the overhead equipment being sup- 
plied by the Brush Co. Altogether there are 4} miles of route, 
equivalent to 84 miles of single track, standard gauge. Though 
only Gft. wheel base truck cars, 28 ft. long, are at present 
in use, the track has been laid down to give the clearance 
required for the large London County Council bogie type of 
car. The rails are laid on a bed of six to one Portland cement 
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concrete having a minimum thickness of 6 in. The paving 
setts are 5 in. Norwegian granite in the greater part of the 
route, but through Erith proper and to Belvedere, Guernsey 
ршн is employed. Black Butt and Jarrah wood is used in 
ront of places of worship, schools, &c. The joints of the 
paving were sacked and run with pitch for half their depth, 
and grouted with Portland cement and sand for the 3 
but where paving was carried out in frosty weather, to prevent 
delay, pitch was used for the whole depth. On sharp 
curves the groove of rail is increased from 14 in. to 14 in., and 
the B. S. No. 3 C rail 100 lb. per yard is employed. Double 
bonding of 4/0 Crown bonds is used at the rail joints and long 
bonds are carried past all points and crossings. Cross bonds 
in track and intertrack are fixed every 40 yards. 


Messrs. Robert W. Blackwell & Co. were the contractors for 
the permanent way. The rails are of the girder pattern, 60 ft. 
in length, weigh 100 Ib. per yard, and are of Messrs. Bolckow, 
Vaughan & Co. 's manufacture. All the special work is of 
manganese steel and was supplied by Hadfield's, of Sheffield. 
Messrs. Cooper & Howard-Smith's anchor and intermediate 
joints were used throughout. 

Conduits, with three or four ways, are laid under the track 
to allow of the cable system being drawn in, and drawboxes 
of ample size are constructed about 100 yards apart or at such 
shorter distances as will allow of straight runs for the con- 
duits between the boxes. Some of the roads through which 
the tramway passes are rather narrow and in such cases a 
single track has been put down. In other cases, however, 
it was possible to provide a double track. This has been 
done, for instance, from the centre of the town to the 
boundary at Abbey Wood, at which point connection with the 
London tramway system is to be made later on. Three dis- 
tinct tramway routes radiate from the centre of the town to 
different points on the boundary of the Erith Urban District. 
The principal one is that to Abbey Wood, already referred 
to; a second route follows Bexley-road to Northumberland 
Heath, joining here the Bexley tramways; and the third 
route, which is the shortest of all, leads to the boundary at 
South-road. "There are a number of sharp curves, the sharpest 
one having a radius of 40ft; on the whole the ground 
covered is pretty level, but there are a few fairly long gradients 
as steep as 1 in 20. From some parts of the system a 
pretty view of the Lower Thames and vicinity is obtained. 
On the way to Abbey Wood the tram line crosses the railway. 
There used to be a level crossing here, but the Council has 
abolished this, and the tramways now pass over the railway 
line by means of a bridge and suitable approaches. The bridge 
itself is of steel girder construction with steel-trough flooring, 
the girders being supported on brick piers. It is carried across 
the railway on the skew, and the approach roads to it follow 
an easy gradient of 1 in 25. The width of the bridge deck 
between the parapet girders is 45 ft. 3 in., the roadway between 
kerbs being 32 ft. with 6 ft. footpaths on either side, giving a 
total road width of 44 ft. The centre span measures 26 ft. on 
the square, or 40 ft. 1 in. on the skew, the two side spans being 
each 14 ft. 6 in. on the square, or 22 ft. 33 in. on the skew. 
All materials used in girders and troughing are of the best 
Siemens-Martin steel of from 28 to 32 tons per square inch 
ultimate tensile strength with elongation of not less than 
20 per cent. on 8-in. length. 

Another feature of interest is the two pairs of mechanically- 
operated gates which have been provided for the protection of 
the Ballast Wharf Sidings of the Parish Trustees where they 
cross the tramways in West-street. The gates are each 24 ft. 
long by 5 ft. high, and are operated by a system of bell cranks 
and rods carried in troughing under the track and controlled 
from a small cabin placed in the wharf yard. This work was 
carried out by Messrs. J. Hitchen & Sons. 

Current is conveyed from the power house to the tramways 
by a number of positive feeders, the copper sections of which 
vary from 0:1 sq. in. to 0:25 sq. in. They are of Callender's 
make and drawn through 3-in. stoneware ducts, and are led 
in the usual way to section pillars from which the overhead 
line is fed. These pillars are also of Messrs. Callender’s 
make, being provided with the usual switching gear and tele- 
phone connections. There is one negative feeder of 0°15 sq. in. 


from approximately the centre of the system to the power house. 
The trolley wire is suspended in some parts from bracket poles 
and in other parts by means of side poles and span wire. Tele- 
1 5 and test wires are carried mostly on the tramway poles. 

e car shed consists of a main building 123 ft. 3 in. long by 
53 ft. 3 in. wide, and with a clear head room of 19 ft. at the car 
entrance. It is capable of accommodating 16 cars. It has a 
temporary wall at one end. The rails in the sheds are supported 
on cast-iron stanchions at regular intervals, the lower part of the 
building below rail level being entirely open, thus giving free 
access underneath the cars. A portion of the car shed proper is 
partitioned off for a paint shop, and alongside the shed are a row 
of offices, workshops and stores, together with a waiting room 
for the men, the whole being lighted by electricity supplied 
from the Council’s power station. The buildings are of stock 
brick, glazed inside to a height of 6 ft. 6 in. with brown salt- 
glazed bricks, the entrance being provided with Kinnear steel 
rolling doors. 

At present there are 14 double deck cars (supplied by the 
British Westinghouse Co.), half of which have top covers. 
The car bodies were supplied by the Brush Co. Seven 
cars accommodate 52 passengers, the remainder 48 ues 
gers only. All cars are provided with single trucks of Messrs. 
Mountain & Gibson’s new pattorn McGuire type. The stair- 
ways are of the semi-reveraed type, and the cars are further 
provided with life: guards of the trigger pattern, collapsible 
gates, folding steps, and the Westinghouse magnetic brako, in 
addition to the ordiriary hand brakes. There is also a track- 
sweeping and watering car, equipped with rail-cleaning gear. 
The overall length of the passenger cars is 28 ft., the width 
being 7 ft. Each truck is fitted with two 30 H. P. Westing- 
house motors. The curs are painted pale green and yellow 
and are pleasing in appearance. | 

At the opening of the tramway system last Saturday, the 
cars ran very smoothly. Messrs. Hawtayne & Zeden are the 
consulting engineers, Mr. G. E. Heath is the electrical engineer 
and Mr. A. Coveney is the tramways engineer and manager. 
Great credit is due to these gentlemen and to the Lighting and 
Tramways Committee of the Council and their energetic chair- 
man, Mr. P. W. Masson, for the creditable way in which the 
tramway undertaking has been carried out. 


ROTE ON SOME EXPERIMENTS WITH HERTZ 
OSCILLATORS. 


BY LIEUT. LL. EVANS, R.E. 


In the course of experiments in wireless telegraphy for 
military purposes it became important to determine the effects 
roduced by different methods of earth connection of the aerials. 
For this purpose an oscillator was used consisting of a square 
capacity, area (17 ft. by 17 ft.) suspended horizontally by insu- 
lators 14 ft. above the ground. From the centre of this area a 
vertical wire led to one knob of a spark-gap, the other knob 
being connected by a similar wire to an arrangement of iron- 


wire netting (17 ft. by 17 ft.) placed direotly below the upper 
area and suspended horizontally by insulators 2 ft. above the 
ground. The current flowing in the vertical wire was measured 
and the lower capacity area (the wire netting) was then 
connected to the ground by short wires allowed to rest on the 
earth's surface, and the current in the vertical wire again 
measured. A third modification was made by connecting the 
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lower capacity area to а good telegraph “ earth” when a third 
current reading was taken. 

It was found that the current flowing in the vertical wire 
in the first case was reduced by 56 per cent.* when the lower 
capacity area was allowed to touch the ground, and by 85 per 
cent.* when the lower capacity area was connected to the tele- 
graph earth. 

The distance between the two areas, the wave-length, &c., 
were kept constant in all these teste, and the figures given 
above are the means of a considerable number of observations. 

By means of a receiving station carefully syntonised and of 
similar design to that of the transmitter, about 1,000 yds. dis- 


tant from the transmitter, variations in the amounts of the | 


received currents were observed closely comparable to the 
variations of the current in the transmitter for the three tests 
mentioned above. 

The conclusions arrived at were that any connection of the 


transmitter or receiver with earth was objectionable, and that 


the most desirable form for the oscillator was a close approxi- 


EXHIBITION OF ELECTRICALLY-DRIYEN MINING 
MACHINERY. 


On Thursday, Friday and Saturday, last week, the Thornhill 
station of the Yorkshire Electric Power Co. was opened to inspec- 
tion and at the same time an interesting exhibition of electrically- 
driven mining machinery was held. Tents were erected on the 
open ground which surrounds the power station, and a number of 
prominent manufacturers sent machinery for exhibit. Current for 
driving the motors was supplied free of charge by the Power Com · 
pany and an exceedingly instructive display resulted. One tent 
was fitted up with mercury vapour lamps and another with tantalum 
lamps. Despite the unfavourable weather, a very large number of 
people visited the station and considerable interest was displayed in 
the various exhibits. It was disappointing, however, to find that 


‚ no examples of electrically-driven textile machinery were shown, 


the applications being confined to mining and dockyard appliances. 
The British Thomson-Houston Co., in addition to lending a 
number of motors for driving other exhibits mentioned in this 


| article, also showed a DA 5 continuous-current motor directly 


mation to a symmetrical Hertz indicator, as advocated and , coupled to one of Messrs. Alldays & Onions blower sets. This motor 
described by Sir Oliver Lodge in his Patent Specification | is supplied with a standard rheostat fitted with an automatic '' no- 
No. 11,575 of 1897, where the two capacity areas connected volt’ and “over-load” release device. 


by self-induction coils and the receiving transformer are clearly 


indicated, 


Callender’s Cable & Construction Co. had an interesting exhibit, 
trol of trailing cables. For a gate-end box to be satisfactory three 


| which included a new standard gate-end box, designed for the con- 


points are essential: (1) Easy connection and disconnection of the 
main cable; (2) efficient and satisfactory switch and fuse gear; (3) 
| facilities for the ready connection and exchange of the trailing cable. 
i rt 
. À good deal has been said and written recently on this trouble, | \ H 
but illustrations have been lacking. The accompanying picture | 
is from a photograph from a suburban line where the corruga- | 
tion is pronounced and causes a serious amount of noise. Look- , 


THE CORRUGATION OF TRAMWAY RAILS. 


ing along the rail, the corrugations were seen very faintly, but 


RAILING 


View oF CoRRUGATION LOOKING ACROSS TRACK. 


the view across the track showed them up very conspicuously. ' 


This was largely due to the lighting, the sun shining from the side 
at the time. Had the light been along the rails the corrugations 
would have been much more clearly visible in the longitudinal 
view, but they are never so easily seen in that direction as when 
looking at the inside or groove edge of the rail table. The 
high parts of the rail project inwards to the groove where they 
are met and polished by the flanges. To the eye it appears 


that the lateral projection is greater than the vertical distance | 
between the ridges and valleys, but this can only be decided by | 


careful measurement. 


Metropolitan District Railway.—The section of the District 
Company's lines between Putney, Wimbledon and Whitechapel 
was worked electrically for the first time on Sunday. 
supersession of steam traction is being proceeded with as 
rapidly as circumstances will permit. 


* These figures must be considered as approximate only and not as 
absolutely exact. 
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CALLENDER GATE-END Box. 


These points have been carefully considered in the design of this 
type of box, and are (as shown on the illustration) effected as fol- 
lows: The main cable is brought into the right-hand side of the box, 
and the three cores connected by patent couplings to three rubber 
rods which connect, through glands, to the fuse term nals in the 
main chamber. These couplings make an excellent dry joint and 
can be rapidly disconnected if required. The coupling chamber is 
provided with an independent lid, which, when in position, makes 
an air-tight joint and obviates the use of compound. The main 
chamber contains the switch and fuse, the switch being e 
by а removable handle, and so arranged that if a fuse blows it 
is impossible to renew it with the switch in the оп” position. 
Further, by means of the special interlocking gear shown it is 
impossible to remove the lid of this а Вее ое opening the 
switch. This lid is hinged, and, like the lid of the coupling cham- 
ber, is rendered air-tight when tightened down by means of a rub. 
ber grummet. The main chamber, when the connections are made, 
is filled up with resin oil, which prevents sparking when a fuse 
The trailing end, which is attached to the trailing cable, is 
supplied in duplicate, so that the spare end can be connected to a 


spare trailing cable ready for immediate use. These trailing ends 
are designed for rapid connection and disconnection to the main 
chamber, but owing to the special interlocking arrangement re- 


ferred to above, a trailing end cannot be removed or & spare one 
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connected up while the switch is in the on" position. In no case, 
therefore, is it possible to obtain a spark owing to negligence in 
manipulating the box. It will be noticed that the male and female 
terminals, which project from the main chamber and the terminal 
end, are both protected by shields to obviate mechanical damage. 
Other features of Messrs. Callender's exhibit were a model of a pit 
shaft showing various methods of supporting the cables; cases of 
cable samples of various kinds for lighting purposes; a standard 
lighting feeder pillar with the fittings mounted on double porcelain 
insulation; a standard mushroom porcelain-type mains fuse box; 
various non-disconnecting T and service boxes; and samples of the 
patent “ Callender- Ward fuse box. 


Messrs. Bruce Peebles & Co. showed a number of motors applied 
to various interesting purposes. Among the three-phase apparatus 
was a standard P.P.P.” motor suitable for 220 volts and 50 ~ per 
second, running at a speed of about 960 revs. per min. and fitted 
with self-contained reduction gear of safety type—:.e., with internal 
teeth. There was also another motor of similar type, but of smaller 
size, whose speed was 1,440 revs. per min. 
Both these machines had squirrel-cage 
rotors. “ P.P.P.” three-phaee motors are 
specially designed and constructed to obtain 
а very high power-factor and efficiency, 
which, from the point of view of both the 
consumer and the supply company, are 
very desirable, the consumer being anxious 
to get as high an efficiency as possible 
and the supply company being anxious to 
have as high a power-factor as possible. 
Keeping the above idea before them, 
Messrs. Bruce Peebles have got out their 
standard line of induction motors and the 
tests obtained from the most recent of 
these have proved eminently satisfactory, 
very high efficiency and power-factor 
figures being reached. The third motor 
exhibited consisted of a P.P.P.” standard 
completely-protected type continuous- 
current shunt-wound machine to give an 
output of 10 н.р. at 230 volte. This motor 
illustrates the firm's standard type with 
octagonal steel case, many thousands of 
which Messrs. Bruce Peebles have con- 
structed and have running in all parts of the world. A feature of 
novelty in this exhibit was the new Peebles- Mensing arc lamp, parti- 
culars of which we hope to publish shortly. The design of the lamp 
has been carried out to simplify the construction as far as possible, 
so that the moving parts are very few in number and the controlling 
solenoid of the simplest construction; in fact there is nothing in the 
lamp to get out of order. Lamps are arranged both for continuous 
and alternating-current circuits, and a special type of striking device 


is fitted consisting of a stirrup below the carbon points. On the lamp | 


being switched on it lifts the carbons sufficiently to strike the arc. 


Messrs. Clarke, Chapman & Co., of Gateshead, showed 
a winch of the shipyard type, arranged to lift 8 tons on either 
warp end at the rate of 50 ft. per minute. The motor is of 
the direct-current 220-volts series-wound type, with tramway- 
type magnetic blow-out controller and cast-iron grid resistances. 


CLARKE, CHaPMAN BSHIPYARD WiNCH. 


The warp ends are loose on the shaft and driven by jaw clutches for 
the purpose of paying out slack rope on one end whil 

is engaged in lifting. This winch is one of several constructed for an 
important foreign dockyard installation. 

Messrs. Hathorn, Davey & Co., of Leeds, showed some excellent 
specimens of colliery pumps. One was a horizontal, three-throw, 
electrically-driven ram pump, designed to raise 220 gallons of water 
per minute to a height of 250 ft. The first drive was by belt to 


e the other end | 


countershaft, and then by cut gearing. In this pump the rams are 
7 in. diameter by 9 in. stroke, the countershaft revolving at a speed 
of 60 rev. per min. and the motor av 965 revs. рег min. The motor, 
which was lent by the British Thomson-Houston Co., was rated at 
25 B.H.P., and was of the three-phase, 240-volt t It was com- 
plete with starting switch, electrically-tripped oil switch and 
ammeter mounted on panel. The accompany ing illustration shows 
the pump connected through reduction gearing to the motor, counter- 

and belting being absent. Another pump shown by the same 
firm was of the vertical, three-throw, high -speed ram type, suitable 
for boiler feeding, the pump being bronze-fitted throughout and 
capable of forcing 54 gallons of water per minute against a head of 
from 300 ft. to 850 ft. This pump was driven by means of a belt 
and self-compensating jockey pulley. The rams are 4 in. in diameter 
and have a 4in. stroke, the speed of the crankshaft being 100 revs. 
per min. The motor which drove this pump was lent by the Brush 
Electrical Engineering Co., and was rated at 10 н.р. It ran at 


445 revs. per min., was supplied with continuous current at 280 


HonizoNTAL THREE-THROW Ram Pump. 


volts, and was complete with starting switches, &c. Messrs. Hathorn, 
Davey’s third exhibit was a directly-coupled centrifugal pump, 
capable of raising from 850 to 400 gallons of water per minute from 
90 ft. to 100 ft. at one stage i. e., by a single impeller. This pump 
was also driven by a Brush motor of 25-H. p. running at 1,500 revs. 
per min. when supplied with continuous current at 280 volts. 

The Diamond Coal Cutter Co. of Wakefield exhibited, among 
other things, two patent long-wall coal-cutting machines. One was 
the firm's standard electric disc coal cutter fitted with two 10-5.H.». 
motors suitable for 500 volts to hole 5ft. 6in. on a patent system of 


DiAuoN D Coar.cvTTER Co.’s SELF-LOCKING fSwircH, 


. Sledges and guides. This type of machine can, by changing the 


. вват8в. 


size of the cutter wheel, be made to hole at any depth from 8ft. to 
7 ft., and is adapted to cut at various heights to suit the different 
The other machine was a patent electric long-wall chain 
coal cutter which has been specially designed for undercutting in 
coal which is very liable to fall after being cut, and for other con- 
ditions unfavourable to the disc type of machine. Asin the case of 
the disc this machine also cuts backwards and forwards without 
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having to be turned round or without removing the chain; the | of alignment of pump and motor. Ordinary railway sleepers serve 
holing dirt is swept away to the goaf side of the machine by the | as suficient foundation, the expense of heavy concrete blocks being 
cutters. Two self-locking switches were also exhibited, together | thereby entirely saved. One of the chief advantages ofthis type of 
with various types of junction boxes, and a leakage indicator which ! pump lies in the fact that there are no moving parts in contact, 
except the steel spindle revolving in its ample and 
well-lubricated bearings ; wear and tear must there- 
fore of necessity be a minimum. Another exhibit 
was a patent electrically-driven coal-cutting machine. 
This machine is suitable for cutting in collieries 
which are laid out for **long-wall" work, giving an 
under cut of 4 ft. 6 in. in a seam having a minimum 
height of 28 in. The actual machine exhibited was 
lent for the purpose by the Old Silkstone Collieries, 
it having eut no less than 8,220 yds. during the last 
six months. The third machine exhibited was a 
three-phase motor driving a centrifugal pump. This 
motor is one of Messrs. Mather & Platt's standard 
semi-enclosed polyphase motors, capable of develop- 
ing 75 B. H. p. at a speed of 1,450 revs. per min. It 
is of the squirrel-cage type, and accordingly com- 
bines simplicity of starting with freedom from all 
rubbing contacts carrying current. This type of 
motor is especially suitable for mine work, as there 
is no risk in employing it in fiery mines without 
additional protection. 


Diamonp Солі, CUTTER Co,’s Junction Boxes. 


has recently been put on the market to meet the requirements of the 
Home Office rules. 


Messrs. Mather & Platt showed one of their high-lift turbine 
pumps capable of delivering 120 gallons of water per minute against 
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MATHER & PLATT- L'? MANCHESTER. 
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ELECTRICALLY-DRIVEN HiGuH-Lirt TURBINE Pump. 
Hee Bur à RBAVELL Ain COMPRESSOR. 


Messrs. Reavell & Co., of Ipswich, exhibited a portable electri- 
cally-driven air compressor. This machine is a two-cylinder com- 
pressor with the working parts entirely enclosed, and the machine 
also has a small reservoir incorporated in 
the casing, the 2-H.P. motor being mounted 
on the extended compressor bed. This makes 
& very compact arrangement, and when 
mounted on wheels is extremely useful for 
cleaning work in electricity stations. It has 
a capacity of 18 cubic ft. of free air per minute. 
The motor runs at about 1,200 revs. per min., 
and drives the compressor at 400 revs. per 
min. through gearwheels, the pinion being of 
raw hide, and the spur-wheel of cast iron, 
machined from a solid blank. The gears are 
protected by a neat planished.steel case. The 
machine is designed for delivery pressures up 
to 30 lb. per square inch, and is usually 
worked at 15 Ib. to 20 lb. pressure. 

Messrs. C. W. B. Crossley & Co., of Man- 
chester, showed specimens of their electrical 
drilling machines. One of these weighed 
XII only 151b. and was capable of drilling holes 

a up to à diameter in steel. It took 0:7 amp. 
MATHER & PLATT ELECTRICALLY-DBIYEN CENTRIFUGAL Pump. at 220 volts. Current is supplied to the motor 
from an ordinary lampholder. 
veloping 12 в.н.р. at 1,400 revs. per min. The combined plant Other exhibitors were the British Westinghouse Electric & Mfg. 
forms & most compact combination, and, owing to the flexible form | Co., the Brush Electrical Engineering Co., General Electric Co., Low 
of coupling employed, no trouble is experienced due to slight want | Moor Co., Phenix Dynamo Mfg. Co., Siemens Bros. & Co. 


a head of 200ft. This pump is of the four-chamber type, and 
showed on test an efficiency of 79 per cent. Coupled directly to it 
is one of Messrs. Mather & Platt’s standard steel-clad motors, de- 
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EFFICIENCY OF INCANDESCENT LAMPS. 


In two Papers, read some time ago before the Société Interna- 
tionale des Electriciens at Paris, MM. Lauriol and P. Janet de- 
scribe the results of comparative tests on 110 and 220-volt lamps 
undertaken at the request of the technical sub-commission nomi- 
nated to inquire into the future supply of electricity in Paris (referred 
to in a leading article in The Electrician, Vol. LIV., p. 792.) One 
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The shaded portions betwaen each two corresponding curves in the diagrams 
indicate the limits within which the results of the ten lamps employed in each case 
varied. The jull lines refer to 110.volt аре the dotted lines to 220-volt lamps 
The arrow heads point to the time at which Jamps failed. The candle-powers are 
given in '' bougies décimales,” being nee rly the same ss English candle- powers. 


Fic. 1.— COMPARATIVE ILLUMINATION AND ErricIiBNCY Tests OF Five 
DIFFERENT FRENCH Makes or 110-VOLT амр 220-voLt INCANDESCENT 
LAMPS. 


series of tests was carried out at L’Usine Municipale des Halles, 
another series of similar tests being undertaken at the Laboratoire 
Central d'Electricité. 

In the first-named tests, 110 and 220-volt lamps, marked 5c.p., 
8 c.p., 10 c.p. and 16 c.p. were bought from different manufacturers. 
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5 c.p. 110-volt Lamps. 
$ c.p. 220-volt Lamps. 


Fic, 2.— TESTS or Lames or FI RM C. 


16 с.р. La ins. 


Fifteen specimens of each lamp were purchased, but only 10 were 
kept for the regular tests, the five lamps which showed the greatest 
variations from the average in point of light being discarded. The 
lamps kept were fed with current at 110 or 220 volts from a storage 
battery during 200 hours, and the maximum illuminating power of 
each lamp was tested at the start and at the end of everv 50 hours 
of burning. One lamp out of each series of ten similar lamps was 
also tested as to its mean spherical candle-power. The results of 
these tests, which point to very irregular individual behaviour of the 
]amps, are represented graphically in Figs. 1 to 5, in which the dotted 


lines refer to alternating-current testing and the full lines to con- 
tinuous-current testing. The test curves are not shown for each 
lamp, but all the curves lie between the two extreme curves shown. 
Failures of the lamps are indicated by arrows, the arrow head 
indicating the time at which the lamp collapsed. The results of 
these tests support the contention that 110-volt lamps are better 
than 220-volt lamps in point of efficiency (average difference about 
20 per cent. in favour of 110-volt lamps), useful life and similarity 
in illuminating power. | 
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Ета, 8.—Tests or Lamps or Fir D. 


If, instead of employing accumulators, the lamps had been fed 
from the ordinary mains, it is most likely that the 220-volt lamps 
would have shown even worse results. The ratio of mean spherical 
candle-power to maximum candle power (in the direction at right 
angles to the lamp axis) varied from 0°95 to 0°70. In no case did 
the mean spherical candle-power equal or exceed the candle-power 
marked on the lamp, and in many cases even thé maximum candle. 
power of the lamp did not equal its supposed candle-power. | 

М.Р. Janet referred in his Paper to tests, carried out at the 
Laboratoire Central d'Electricité, on 260 lamps of five different 
French makes, half of the lamps being fed during 200 hours with 
continuous current (practically steady) and alternating currentrespec- 
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ave Each firm received an order for 60 lamps—viz., 10 110- 
volt lamps of 5 c. p., 10 c.p. and 16 c.p. respectively, and 10 220. volt 


lamps of the same sizes. , Two firms did not make all these types, 
the result being that only 260 lamps were received. Two other 
firms (B and C) were late in sending their lamps, and hence the 
necessary lamps were bought from stock without the firm being 
aware for what purposes they were required. Table I. contains the 
principal data as to the filaments of the lamps tested, the figures in 
brackets denoting the prices in centimes. 

Alternating current was obtained from the ordinary alternating 


E 
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Маке. | 110-volt lamps. . 220-volt lamps. 
бс. ) 10 c.p 16 c.p. | 5 c.p. | 10 e. p. 16 c.p. 
A | | : (60) Single (60) Single (60) | 2 U-filaments (100) 2 U-filaments (100) | 2 U-filaments (100) 
n Single loop (60) 00 (60) 855 (60) Spiral (100) 2 loops (100) 2 loops (100) 
C | flament (45) — (40) р 40) | и Spiral (80) | Spiral (70) 
D (45), Spiral (45) Spiral (45) 2 U-filaments (80) 2 U-filaments (80) | 2 U-filaments (80) 
E Single loop (45) Single loop (45) 2: 5 Spiral 75) 


supply at 42™ per second and 113 and 226 volts. Except for a few 
brief interruptions, the lamps burned continuously for 200 hours. 
Table II. contains the results, in averages, of measureinents taken 
before the tests proper were commenced, the figures given referring 
to the maximum values at right angles to the lamp axis. The 
figures in the tables are based on the French standard candle 
(bougie décimale) which has abo?t the same value as the English 
candle-power. | 
Table II.— Averages of 10 samples of new Lamps. 


5·0. p. lamps. 10. c. p. lamps. 16-0. p. lamps. 


| й 
Make, Max. illu- Watts Max. illu. Watts Max. illu- | Watte 
'' mination, | per mination, | per | mination, | per 
c.p. | c.p. зр. ci. p. c.p. с.р. | 
A  595:072)' 314 11:5 (0°76) | 3:22 ' 15:9 (075) | 3:58 8 
в 6069 (0°71) , 368 83 (0-73) | 4:14 14:3 (0:76) | 3-68 1] 8 
C 69 (0°70) | 3:85 11:8 (0:70) | 330 19-6 (0:86) | 3:52 | — 
D 5.81 (0°71) | 3°91 97 (0°72) 3:339 145 (087) | 869 [© 
E e me DX за 3°88 ! 167 (081) | 3:86 [ 
Average 6:84 (071) , 892 105 (0°73) | $58 162 (0:81) | 366 |1 gd 
A 3097 (0·69) 393 112(9:60) | 3:48 | 17-1 (0-65) | 8:46 1 2, 
B 1726 (068), 364 01(070) | 60 | 91(073) | 5-89 |] 8 
C 2 " 8:8 (0:89) | 4:58 | 14:5 (0°81) | 4:557 | |£ 
D 9:08 (0°69) | 3:89  10:6,067) | 416 , 14:6 (0°76) | 4-45 | (= 
E - | " „ 14.6 (081) | 450 |S 
Average 743 (069) | 882 92 (071) | 454 | 140 (0775) | 497 | 2 


2 


. 
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On the whole, the average initial consumption per candle-power 
is 22 per cent. higher in 220-volt lamps than in 110-volt lamps. 
The ratios of the mean spherical candle-power to the maximum 
candle-power are bracketed in Table II. It is mentioned that 
this ratio is largest in the lamps with four spirals, being smallest in 
the case of lamps having two horse-shoe filaments. The average 
values of the alternating-supply voltages were 113 and 226 volts, 
but fluctuations occurred up to 6 per cent. above and 4 per cent. 
below these averages. Most of the lamps were in a horizontal position 
during the 200 hours test. Some filaments (notably those of lamps 
C) becamegreatly distorted. If the aggregate hours of burning of 
each group of five lamps be divided by 1,000, а figure is obtained 
which M. Janet says, is to some extent an indication of the durability 
ofthelamp. The figures for the various makes of lamp are tabulated 


below. 

Table III. 
Durability-coefticient = total hours of burning of five lamps during test. 
3 PAPER 100000 — | — 

| 110 volts. | 220 volts. 
Make. Current. eh pesado Hi queue ыы $5 Rs 
| 5c.p. 10 c. p. 1бер. 5 0. p. | 10c.p. 16c.p. 
— — — 1 — m tu. J222ͤõͤĩĩ?,tꝗà ẽ6ůũↄ˙aeͥ' net reU 
A Continuous. 10 190 0-284] 064 082 
DRE \ | Alternating .. 084 10 058 | 10 10 
B Continuous. 10 10 092 | 10 10 
СЕК Alternating. 0:93 1:0 10 | OX 10 
C (Continuous. 10 O89 10 10 0825 
MOST Alternating. 10 10 / .. |10 10 
5 Continuous . 10 10 LO | 10 10 
[[ Alternating. 0:93 10 0:826) 0:87 1:0 
E Continuous 1:0 г . 095 
ME Alternating 0:95 0-49 


After 200 hours of burning, the lamps were tested in the same 
osition and in the same manner as at the start, the chief results 


eing recorded in Table IV. 
Table IV, —Averayes of Photometric Tests after 200 Hours of Burning. 


| 


5-c.p. lamps. 10-c.p. lamps. | 16.c.p. lamps. 
Current. | Max. Watts Max. Watts | Max. Watts 
ср. регер. ep. Per c.p ср. per e. p 
110-voltscont... 554 396 | 99 38 5 158 3071 
113-voltsalt. .. 5:20 4:10 96 3˙8 15˙5 3°95 
220-volts cont... 65 4:63 8:6 19 ' 125 s 518 
220. volts alt. 5:55 187 72 59 11:9 5:28 


It will be noted that the 220-volt lamps deteriorated quicker, on 
the whole, than the 110 volt lamps. After 200 hours, the average 
consumption of the 220-volt lamps tested was 34 per cent. higher 
than that ofthe 110-volt lamps. М. P. Janet concludes by pointing 


out that the use of 220-volt lamps is only now becoming common in 
France and that it would be unfair to form final conclusions as re- 
gards 110-volt lamps versus 220-volt lamps from the figures quoted. 

M. Bainville, in a Paper read at another time before the same 
society. dealt with the same subject, giving much interesting infor. 
mation of a general character with regard to incandescent lamps of 
various types. 

In describing the familiar carbon-filament lamp, he mentioned 
that the tensile strength of the filament varied from 4, 300 Ib. to 
5,800 Ib. per square inch. The temperature of the filament was not 
known accurately, the temperature ranging, according to different 
authors, from 1,400 C. to 1,800? C. In order to determine the 
approximate degree of blackening which may take place in incan- 
descent carbon lamps, the author took some old lamps, measured 
their illuminating power, cleared the lamps inside, replaced the 
filaments, exhausted the lamps and measured their candle-power 


again. The following table gives the results :— 
Lamp No. Volts. Amps. Before. After. Absorption. 
Cleaning. 
1 250 0:24 7˙7 с.р. 1077 20°6 per cent. 
3 125 0:78 227, 4786 540 „ 


These figures may not be quite accurate, since the vacuum pre- 
sumably differed in the two cases, but they give an idea, at least, of 
the loss in illumination due to blackening. It is stated that carbon 
lamps withstand even large fluctuations of voltage apparently with 
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Fio. 5.- Tests or Lamers or Finn F. 


impunity, providing the fluctuations are of short duration. Tests 
on 110-volt lamps of 5 c.p., 10 c.p. and 16 c.p. went to show, in 
fact, that they only collapsed when the extent of the momentary 
fluctuation exceeded about 225, 250 and 300 volts respectively. If 
а 16-c.p. 110-volt lamp is fed from a supply the voltage of which 
is 5 per cent. above or below the normal voltage of 110 volts, the 
consumption in watts per candle-power varies considerably. as is 


shown by the following instructive table :— 
Watts per c.p.— 


Normal efficiency ............ eer . 35 30 25 20 
Efficiency (the voltage being 5°” below 110 volts).... 59 35 31 27 
» ( above „ 9. . 27 24 20 165 


99 9 97 


The tests as to the cílect of a small and large bulb are also in- 


S b. Large bulb. 
Duration of Volts RN SRM Bue un 3 "8 | 
шоо: Watts. c.p. Watts per c.p. Watts. c.p. Watts per c p. 
0 110 2155 7145 2-9 214 .085 3:13 
25 110 215˙0 672 319 | 210 1665 315 
50 110 | 209-0 552 3-79 209 62˙8 3:33 
100 |110 43˙2 475 | s Е 


205˙0 
These figures confirm the results obtained by other investigators 

—viz., that lamps with large bulbs are inuch more constant in 

illuminating power and efliciency than lainps with small bulbs. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Electric Production of Colloidal Iron.—As Bredig has shown, 
permanent colloidal solutions cannot be obtained from all 
metals by cathode disintegration under water. With suitable 
precautions, solutions of iron may be obtained which will keep 
for a few days. But A. Schmauss has found that stable col- 
loidal solutions of iron may be obtained if the cathode disin- 
tegration is carried out in a solution of gelatine, the latter 
acting asa kind of protective colloid. The product varies with 
the vessel in which it is made. If the vessel used is a flat, open 
dish, the reddish-yellow solution is obtained which is ordinarily 
got by dialysis. But if it is a high, narrow tube, the solution is 
a vivid green and rather unstable. On sending a current 
through the reddish-yellow solution the colloid is evolved at 
the anode. In the green solution it is evolved at the cathode. 
The green solution is, in the presence of air, gradually trans- 
formed into the yellow variety. A dilute green solution, 
when shaken up with air, becomes yellow at once. This 
transformation is no doubt due to the conversion of the FeO 
into Fe, O, This implies an enlargement of the molecule and 
a migration of the absorption into the region of greater wave- 
lengths. It also means a transition from a negative to a posi- 
tive charge. Near the neutral point the solution is specially 
easily coagulated. 

[A. Scumauss, Physikalische Zeitschrift, August 15, 1905.] 


Atmospheric Radio-activity. —H. Gerdien has investigated the 
specific velocity of the positively-charged ions concerned in 
the radio-activity imparted to negatively-charged conductors. 
The characteristic difference between the method of Elster and 
Geitel and that of Rutherford and Curie lies in the fact that 
the former expose the charged conductors to the open air, 
while the latter expose them to air in a closed vessel. In both 
cases there is a production of secondary radio-activity, but in 
the latter case the intensity of the pe inductions gives 
a quantitative measure for the amount of emanation contained in 
the gaseous volume under consideration. In Eleter and Geitel's 
method the data are complicated by the manner in which the in- 
duction depends upon the velocity of convection of the posi- 
tively-charged particles. The author determined the velocity of 
these particles in a known field by the well-known method of 
the concentric cylinders. He constructed the inner cylinder 
in sections, and studied the distribution of radio-active induc- 
tion in the successive sections. The results showed that the 
specific velocity of the positive ions concerned in this radio- 
induction is equal to the lowest known speed of positive ions, 
and is 10 times smaller than their greatest known speed. As 
regards the nature of the emanation, the author confirms the 
conclusion already advanced on other grounds, that it is mostly 
radium emanation. 

| GEnprEN, Physikalische Zeitschrift, August 1, 1905.] 


Ом? Law in Gases. Riecke constructed a theoretical curve 
for the conductivity of gases for electric currents, and this curve 
has now been tested by T. Retchinsky, with a view towards 
elucidating the “dependent gas current" in air. It appears 
that up to currents amounting to one-fifth of the saturation 
current the curve of current and E.M.F. represents nearly a 
straight line. This means than Ohm's law is-obeyed by very 
feeble gas currents—say, 0:05 microamperes. But at 0:07 
microamperes the curve takes a decided turn, and the current 
tends towards saturation. This saturation is reached very 
nearly at 200 volts. Riecke’s formula is 
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where V is the difference of potential, c the observed current, 
C the saturation current, and R a constant made up of the 
ionic constants, and depending upon the distance between the 
electrodes and their area. This formula represents the observed 
curve very accurately from one-fifth of the saturation current 
upwards. The specific resistance of air ionised with radium 


chloride turns out to be about 1:5 x 106 ohms per cubic centi- 
metre, and it increases with increasing current strength. 
(Т. Retcuinsky, Physikalische Zeitschrift, August 1, 1906.] 


Effect of Radium Emanation upon Bacteria. —Small animals are 
killed by breathing radium emanation. This has suggested 
that the emanation may have a disinfecting action in the case 
of noxious bacteria, and experiments in this direction havo 
been made by E. Dorn, E. Baumann and S. Valentiner. They 
used 30 milligrammes of pure radium bromide, dissolved in a 
few drops of water, for obtaining the emanation, and collected 
the latter foreight days. For most of the experiments they used 
typhus bacilli, whose rapid growth furnishes a quick decision 
of the experiment. The bacilli were mounted on agar solidified 
in a test tube, and air charged with emanation for a quarter of an 
hour twice daily, each experiment continuing for two or three 
days. In the control tubes vigorous growth appeared after 
24 hours, but none appeared in the emanation tubes, except 
a slight trace in the water condensed in it. Air free from 
emanation produced no such disinfection. On repeating the 
experiment with gelatine, alternately liquefied and solidified, 
the growth was not destroyed except near the surface. Direct 
radiation from radium bromide kills the germs in about five 
days, but only within a distance of about 12 mm. from the 
tube. The active rays in this case are apparently the B- rays, 
which only penetrate a few millimetres into gelatine. 


[DonN, Baumann and VALENTIN ER, Physikalische Zeitschrift, August 15 
1905.) | 


Charge of Radium Rus. E. Rutherford produces evidence 
to show that the a-particles of radium are positively charged 
at the moment of their expulsion, and has determined the 
number of a-particles and of f-particies expelled per second 
from one gramme of radium at its minimum activity. The 
number of a-particles is 6:2 x 10%, and the number of B- parti- 
cles is nearly the same, being slightly larger on account of the 
secondary radiation. When the radium is not in a state of 
minimum activity, but is in a state of radio-active equilibrium, 
the number of a-particles expelled is four times the number of 
B- particles. For radium itself, as well as radium emanation, 

ium A and radium C all emit a-particles, whereas only 
radium C emits B- particles. These substances are all succes- 
sive products of radium, and when equilibrium is reached, the 
same number of atoms of each break up per second. As regards 
the slow-speed electrons discovered by- J. J. Thomson, the 
author has found that they are given off by radium also. The 
magnitude of the current due to these electrons is sufficient to 
completely mask the effect due to the charge carried by the 
a-particles, and in some cases is 20 times as great. This fact 
gave rise to the belief that the a-particles were uncharged at 
the moment of expulsion. 

(E. RUTHERFORD, Philosophical Magazine, August, 1905.) 
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POWER SUPPLY IN YORKSHIRE. 


We commence in this issue the publication of a description of 
the generating and distributing systems of the Yorkshire Elec- 
tric Power Co., a company which has recently commenced 
operations in what is known as the “Woollen District” of 
Yorkshire. Like many concerns which ultimately attain large 
proportions, the Yorkshire Power Company has made a com- 
paratively small beginning, but its growth is already extremely 
rapid. It is true that the progress of the majority of the 
electric power companies has been lamentably slow hitherto, 
and there is a tardiness about the opcrations of some of them 
which is to be regretted. The result has been the loss of 
many valuable loads which they now view with unmixed 
feelings of envy. Nevertheless, a good number of the com- 
panies which have embarked in this business—even some of 
those which have been bad starters—still have immense possi- 
bilities before them, and among these the Yorkshire Company 
oceupies one of the best positions. One of the most striking 
and encouraging features is the reception accorded to this 
Company by mill and colliery owners. There is abundant 
evidence of cordial reciprocity between consumer and supplier, 
and in many instances the prospective consumer is as anxious 
to take energy as the supplier is to supply. By the per- 
verseness of human nature, this is particularly the case 
when the would-be consumer happens to be situated within 
an area covered by the Provisional Order of a Local 
Authority and is thus unable to obtain a supply from the 
Company. On the whole, however, the Local Authorities 
situated within the Company's statutory area have adopted 
a very reasonable attitude. A number have realised that it 
is greatly to the advantage of the distriet to allow the Com- 
pany to supply alllarge consumers direct, and in two cases, 
where a bulk supply is taken for lighting and small power 
users, the Company is permitted to cater for the large power 
users. One Local Authority, the Liversedge District Council, 
already has a refuse destructor in existence, but after careful 
consideration it was decided not to employ the destructor for 
generating electrical energy, but to take a bulk supply from 
the Company. An agreement has, therefore, been entered 
into for a period of 25 years, and it is proposed to distribute 
three-phase current for power and single-phase for lighting. 
The system of tramways in the Liversedge area will be sup- 
plied with continuous current transformed at the sub-station. 
Another Local Authority has its own gas works, and was 
inclined to erect an electricity works and drive the generating 
plant with gas engines; wiser counsels prevailed, however, and 
the disappointing results obtained in certain existing small gas- 
driven stations helped to turn the balance in favour of a bulk 
supply from the Company. Instances of this kind show that 
the day of the small, inefficient municipal station is over, 
and that a bulk supply in such cases is the correct thing. 
Moreover, the Local Government Board also recognises this, 
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and recent refusals to sanction loans will do much to set 
matters on the proper footing. 

The principle of Local Authorities taking a bulk supply and 
distributing to lighting and small power consumers only is an 
excellent one when a company is not the lighting authority. 
Many Local Authorities, it is true, would be willing to under- 
take fearlessly the retailing of power to large consumers as 
well, but they are better advised if they curb their ambitions 
in this direction. The capital expenditure on the necessary 
transforming plant is very great, and unless the district is an 
exceptionally large one the diversity factor is not high. 
Hence by leaving the large consumers to be supplied by the 
power company, the latter takes the responsibility of the capital 
charges and is enabled to supply at a lower figure owing to its 
superior diversity factor. On the other hand, the Company 
does not want to be troubled with small lighting and power 
consumers, and can well afford to leave such matters to the 
tender care of Local Authorities or a local company. 

With regard to large power consumers, such as mill and 
colliery owners, a great deal of misapprehension exists. It is 
a popular fallacy that such people are entirely ignorant of the 
amount of energy they use and the price that it costs them. 
As a matter of fact, most of them can tell, with a con- 
siderable degree of accuracy, what their load was on any 
given day and what their energy is costing per horse- 
power per annum. And this is the basis on which they 
must be approached by power suppliers if any substantial 
degree of success is desired. It is useless to discuss power 
factors and diversity factors; the only point that appeals to 
such consumers is the actual cost per horse-power per annum. 
An extremely difficult point arises in this connection, and 
much care is necessary to overcome it. It is, unfortunately, 
the custom to base all calculations as to costs on the indicated 
horse-power of the engine, and it is, therefore, quite con- 
ceivable that the price per brake-horse-power obtained at the 
motors and quoted by the power company may be largely in 
excess of that with which the consumer is familiar. There is, 
however, a vast difference between the indicated horse-power 
of the engine and the brake-horse-power of the motors, and the 
best way of convincing possible consumers of this fact is by 
quoting actual figures. For instance, there is a worsted mill 
now supplied by the Yorkshire Power Company which was pre- 
viously driven by a horizontal engine indicating 500 H.P. when 
working on full load. As a rule this engine indicated only 
about 300 H.P., but the total capacity of the motors which 
have replaced it is only 223 B. H. P., and many of them are not 
working at full load. It is interesting to note that this par- 
ticular mill enjoys the distinction of being the first textile 
mill in this country to be entirely driven from public supply 
mains. Usually the variation in the power required by 
textile mills is a revelation to mill owners. Hitherto they 
have been labouring under the delusion that the demand was 
a practically constant one, and it is only since electric motor 
driving has been adopted that there has been a rude awaken- 
ing. Machines are continually being stopped and started with 
correspondingly wide variation in the power required, as evi- 
denced by the horse-power indicators with which each motor 
is provided. But the total load on the mill also varies con- 
siderably, the fluctuations being no longer masked by the large 
and constant expenditure of energy in shafts and belting. These 
are matters which it is the duty of the power company to make 
clear to mill owners within its area. 

With regard to collieries the Yorkshire Power Company is 
situated very favourably, for within a radius of 8 miles of the 
Thornhill power station there are no fewer than 174 collieries, an 
average of nearly one per square mile. Arrangemente for supply 


have already been made with certain of these, and negotiations 
with others are proceeding apace. Oneof the largest applications 
of electricity to colliery work is in connection with pumping, 
and the advent of the high-lift centrifugal pump is of extreme 
importance. These pumpsareadmirably suited to electric driving, 
and their first cost is low compared with ram pumps. One of the 
Company's consumers is installing a centrifugal pump to lift 
water 525 ft., and the load-factor will be nearly 100 per cent. 
Peculiar as it may seem, however, the Company are not 
anxious to cultivate machinery with a load-factor of 100 per 
cent., and they much prefer full.load working for only 20 hours 
outof the 24. The reason is that they supply lighting in bulk, 
and for tho present, at all events, they have a peak which they 
are desirous of avoiding as much as possible. Possibly affairs 
will become so changed in the future that this peak will be 
of no consequence, but it depends, of course, on the propor- 
tion which the bulk supply bears to the independent power 
supply. Under existing conditions a consumer who runs, say, 
a pump at full-load for 20 hours a day and keeps off the peak 
is treated as though he had a load-factor of 100 per cent. 
Coal-cutting by electricity is advancing by leaps and bounds, 
and nearly all makers of machinery are making cutters for 
driving by three-phase motors. Electric winding, on the 
other hand, is finding little favour in this country up to the 
present. As an illustration of the open-mindedness of some 
colliery owners, it may be mentioned that one colliery has 
actually discarded its own generating plant and has taken a 
supply from the Company. This is all the more remarkable 
in view of the coal-owners' tradition that their fuel costs are 
negligible. It will be remembered that we have published 
figures in connection with the South Wales Power Company's 
system, and on other occasions, which prove that this legend 
must now be set aside with many others to which the old- 
time engineer has clung for many years. 

. The outlook, on the whole, is à favourable one for the York- 
shire Power Company, and although progress may be difficult 
and the early results disappointing as far as the shareholders 
are concerned, yet success must be achieved eventually. Cheap 
energy is a commodity that will always find a ready sale, the 
only difficulty being to convince prospective consumers that it 
is really сһезрег than what they have already. 
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free, on receipt of published price. Add 5 per cent. forabroad or for foreign book. 


es 
Electric Railways Theoreti and Practically Treated. By 
ег and J. D. Kerey. (London: Archibald Constable & Co.) 
The title of this work is unfortunate. The authors explain 
in the preface that the volume has been restricted to rolling 
stock. Really the subject is not so wide as that. The Elec- 
trical Equipment of Railway Rolling Stock " would be more 
accurately descriptive. It seems to us that the choice of a 
title for technical books is a matter of considerable importance, 
because both practical engineers and students are limited in 
the time and money that they can spend on technical literature, 
and have some reason to complain 1f, as in this case, a book on 
a special subject has so wide a title as to conceal its real sphere 
of usefulness. | 
The intention of the writers has been to produce a book which 
could be used as a text-book in technical institutions, as well 
as a general engineering reference book for those interested in 
railway problems, The result is somewhat of a compromise 
for which both objects suffer. As a text book we should 
hardly describe it as a success. The elementary part of the 
work is necessarily very incomplete, occupying only the 12 
pages covered by Chapter I. A student who came to the 
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study of electric railway practice with no better grounding in 
mechanical and physical principles than are here contained 
would necessarily be very ill-equipped. On the other hand, a 
practical engineer should not require such information. It is 
probable that the authors have adapted their book to the usual 
educational equipment of the student in American technical 
institutions, and we hardly think it will commend itself to 
English teachers. 

Considered still as an educational work, the mathematical 
portion ig unsatisfactory. The authors claim that “ the use of 
the calculus has been avoided, the differential coefficient being 
employed but occasionally.” When we find, however, that in 
the equations defining acceleration the differential coefficient is 
called a derivative instead of a differential, while in explain- 
ing the construction of a “speed-time” curve the numerator 
and denominator of the differential coefficient are each given 
finite values and treated as separable algebraical quantities, we 
think that the avoidance might better have been carried to the 
extent of avoiding the notation as well as the methods of the 
calculus. Again in the chapter on braking, the problem of 
adjusting the brake pressures on the front and rear wheels of 
each truck to compensate for the vertical components of the 
forces duo to tho slevation of the centres of gravity above the 
rail, is calculated out in a very tedious and complex fashion bv 
olementary algebra and trigonometry where a neat and simple 
application of the resolution of forces would have sufficed. 

Turning from the educational intention of the authors, we 
are able to say that to the practical electric-railway engineer 
the book is one of unique value. The special feature from 
which it derives this value is the full description of the con- 
troller equipments fitted by the principal American manufae- 
turers to electric-railway rolling stock. The modern methods 
of single and multiple-unit control are critically and impartially 
described by the authors, who evidently have a good. practical 
knowledge of them. A groat deal of the information might, 
no doubt, be gleaned from the columns of the technical press 
published on both sides of the Atlantic and from manufac- 
turers’ pamphlets, but we believe that there is no other volume 
so complete and likely to be so useful in this respect as the one 
beforo us. 

Alternating single-phase motors have a chapter to themselves, 
which gives tho Тан information as to their principles and 
performance without complicating the relation with a large 
amount of theoretical matter. The chapter on the direct-current 
sories railway motor will be found decidedly useful as indi- 
cating the attainments of recent practice in America. 

Chapter II., entitled “Analysis of Train Performance,” 
deuls fully with the considerations affecting the choice of 
motors for a regular service, and conversely the service which 
can bo got out of particular motors. The examples of tractive- 
etlort curves, acceleration curves, and train-performauce curves 
constructed from the known elements of the motor, the track, 
and the weight of train are particularly useful. The chapter 
on types of control will be a revelation to many English engi- 
neers, who are not aware of the extent to which this kind of 
work has been specialised and developed in the States. It is 
worthy of careful study by both users and manufacturers 

The chapter on car-bodies is somewhat gencral, does not deal 
to any appreciable extent with coach building, but is almost 
entirely confined to the framing and support of the body. 
There is a detailed description of a fire-proof car as con- 
structed for the New York subway. It is stated that “the 
peculiar interior aluminium finish is not as conducive to comfort 
as a highly varnished Pullman coach, but they have (sic) a 
moral influence upon passengers which is desirable in ease of 
accident.” This seems evidence of great consideration on the 
part of the designer! The chapter on brakes and braking is 
another which any designing or operating railway engineer 
will nud very useful for referenes. 

Throughout the whole book no consideration is given to 
other than American conditions. The American * short ton 
of 2.C00 Tb. is used in all weight measurements as well as the 
curions “unit” of acceleration, miles per hour pet second, 
which may be an American unit, a thouzh we should doubt it. 

It ts chtheult in a short review to do justice te a book 
of this character, which is largely descriptive, but. we can 


recommend it with great confidence to all engineers who have 
to do with the designing of electric-railway rolling stock, 
either in regard to particular lines or as manufacturers. The 
style is generally clear and not greatly afflicted with American 
locutions. The diagrams and figures are exceedingly distinct 
and well-printed with the exception of a few process blocks, 
which should not have been passed. The general get up is 
in the creditable style for which Messrs. Constable's name is a 
guarantee. 


Berechnung und Entwurf Elektrischer Maschinen, Apparate 
und Anlagen. By Dr. F. Nretuammer. Volume I.— BERECHNUNG 
UND KONSTRUKTION DER GLEICHSTROMMASCHINEN UND GLEICH8TRHOM- 
MOTOREN. (Stuttgart: Ferdinand Enke.) 16m, 

Considering the large number of valuable text-books existing 
on direct-current machines, especially in German, it seems dif- 
ficult to believe that there is room for yet another. But the 
author, as usual, scores by giving his readers the benefit of his 
large practical experience, referring judiciously to other litera- 
ture out of which he selects the essential points. The subject 
is treated exhaustively, the author including turbo dynamos, 
which lately have gained so much importance. 

The book is divided into two parts, the first dealing with the 
electrical and the second with the mechanical design. 

Starting with a clear and concise review of the general prin- 
ciples underlying the electrical design of direct-current genera- 
tors and motors, the author goes on to describe the various 
forms of armature windings, dealing also with the advantages 
of equaliser connections and fractional-pitch coils. In dis- 
cussing the various slot forms the author recommends too 
strongly the shallow and broad slot as against the narrow and 
deep one. As far as dissipating heat goes, the latter ought to 
have decided preference. It might also have been mentioned 
here that in turbo-dynamo design a reversion to the smooth- 
core type has been made by some firms, so as to obtain reason- 
able figures for the reactance voltage. 

The next chapter deals with the magnetic circuit, giving a 
detailed account of how to determine the field winding. While 
in practice this process is usually considerably shortened, it is 
gratifying to follow the author in his arguments, as they con- 
tain a quantity of useful information, particularly in regard to 
the specific use of the material. A discussion of voltage regula- 
tion and compounding follows. Here Fig. 135 requires some 
additions. The various methods of obtaining a neutral point 
in a system are well illustrated and described. 

The question of sparkless commutation forms the subject of 
a considerable part of the book—the author developing his 
theory of commutation at great length. For practical use, the 
formule given seem somewhat complex, and it would be more 
in accordance with the rest of the book if this chapter could be 
more condensed. It might also be well to point out more 
strongly the influence of the brush resistance on commutation. 

The caleulation of the efficiency and heating forms the sub- 
ject of the next chapters. The only point on which we have 
to comment here is the under-estimation of the windage in 
high-speed machines, where this loss may considerably exceed 
the bearing friction. 

The last chapters of the first part deal with the question of 
economical design, particularly for wholesale production; a 
number of examples of machines in sizes from $ H.P. up to 
900 kw. are figured in detail. When discussing the output 
constant C = KW Dl», the author erroneously states that the 
smaller C. the cheaper the design—this obviously is Just the 
reverse of the actual fact. 

While the first part of the book will prove of vatue to those 
interested in the electrical design, the second part onzhi to 
be equally useful to mechanical designers of direct current 
machinery. Here the reader is shown in a clear and systematic 
manner how best to proportion the various parts of a дурат 
and its accessories. and how to find whether the strains and 
stresses in these parts are within the allowable limits, The 
paragraphs referring to high-speed structures are of special 
interest, though some of the figures are too conservative. The 
subject is dealt with in the following order: Shaft and bear- 
ings. armature spider and panchinys, armature windings and 
connections, commutator and brushes, magnet frame and à i 
spools : accessories, such as рае: gearing, couplings М 
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chains are simply mentioned, but in view of their growing 
importance might, in future editions, be treated at greater 
length. The great amount of information given under these 
headings can be accepted as representing the most modern 
practice. | 

The book finishes with recommendations in regard to the 
standardisation of parts and the calculation of weights and 
costs. The illustrations are excellent and numerous, but might 
be more coveniently diatributed. Text and illustrations should 
refer to the same subject, and where the latter require more 
gpace they ought to be grouped together on pages without text. 
Such an arrangement would certainly facilitate the reading. 


H. S. MEYER. 


“ WIRELESS” TELEGRAPHY.* 
BY SIR WILLIAM HENRY PREECE, F.R.S. 


The inception of ætheric telegraphy in 1884 and the various stages 
of its progress in Great Britain were regularly reported by me to 
the British Association up to 1896, when Mr. Marconi appeared and 
succeeded in capturing the enthusiasm of the Press and the public 
by his wonderful experiments. The first practical results obtained 
by the Post Office with the Marconi system on Salisbury Plain were 
reported by me to the British Association at their Liverpool meetin 
in 1897. Since then its progress has been slow but satisfactory, an 
it is gradually attaining the practical stage. Much has been done 
to fit up ships of war with plant for etheric telegraphy for warlike 
purposes, and the war between Russia and Japan has brought it 
into great prominence. Not only has it been in use on all ships of 
war of all nations in the Far East, but it maintained communica- 
tion between Port Arthur and Chifu during the greater part of the 
siege. 7 Ле Times, also, with great enterprise and spirit, chartered 
a steamship, the Hai-mun,” fitted her up with “© wireless” plant 
of the De Forest type, established a well-equipped shore station 
near Wei-hai-wei, and transmitted much news to Printing House- 
square by Eastern Telegraph cable. 2,000 uncensored words were 
one day sent across 180 miles of sea at a mean speed of 80 words a 
minute, and thence 14,010 miles to London, where they were printed 
in The Times the next morning with marvellous accuracy. The 
experiment was too successful, for it showed a power of anticipating 
movements that might prove seriously detrimental to the success of 
strategic operations. The Japanese, as well as the Russian Govern- 
ment, took prompt measures to stop the practice. 

The Japanese are well equipped with stations on their own shores 
and along the coast of Corea, and upon all their shi All the 
British men-of-war in the China seas are fitted up. The Italian 
Government work also between Tsin-wan-tau and Chifu. 

I have no authentic information of this means of communication 
having been used for land operations by the respective armies. The 
ordinary field telegraphs are at present more practical. 

Our Post Office, where wireless telegraphy originated in 1884, 
and where Mr. Marconi received à warm welcome and much en- 
couragement in 1896, has been persistently experimenting and test- 
ing all new systems, improvements and novelties. It has an experi- 
mental line between Holyhead and Howth, near Dublin, 59 miles 
across, where some classical researches have recently been con- 
ducted. Admirable results have been achieved. But while the 
system has at last advanced to a practical stage, and it is un- 
doubtedly capable of useful service, it cannot yet compete in reli- 
ability and efliciency with the ordinary telegraph. It isan over-sea 
system and not an over-land one. It can be used over land, but not 
with certainty or reliability. 

The Post Office has developed a system of diplex working, by 
which two messages can be sent in the same direction at the same 
time, and it has also been measuring with great accuracy the strength 
of the signals received, from which many useful conclusions have 
been drawn. Mr. Duddell has devised a new thermo-galvanometer 
by which this has been possible. Very successful experiments have 
been made by him and Mr. J. E. Taylor in Bushey Park as well 
as in the Irish Channel. We have now the means to measure the 
strength in micro-amperes of the minute currents received, the 
energy absorbed, the length of the waves employed, their persis- 
tence and their damping, and every detail of work at each end of 
a circuit, with an accuracy equal to that attained in any other engi- 
neering or scientific operation. This is always regarded as the final 
stage of any practical application of science to useful purposes. 

The War Department has also been persistently experimenting 
with different systems. The experimental apparatus sent out to 
South Africa and Somaliland were lamentable failures. This was 
due, probably, to the dryness of the earth in those two countries. 
An experimental line has been worked between Elmers End, in 
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Kent, and Aldershot, and capital experiments, at which I assisted, 
were made last autumn in Wales across the Snowdonian Range, 
proving that mountains were not serious obstacles. 

Very valuable experiments in this direction have been made 
by the United States Army Engineers under Major Squier, which 
show that the most serious obstacles to good signals are living trees 
and tropical vegetation. Every tree is a leak. It absorbs energy 
from the electric waves and weakens the signals. It can be used as 
an antenna. A forest is thus much more an enemy to wireless tele- 
graphy than a mountain range. 


The Cable Companies.—The immense excitement created by the 
transmission of signals across the Atlantic in 1902 led to a panic 
among the holders of stock in cable enterprises. I expressed great 
doubts at the time of the reliability of the reports published of the 
success of the working across the Atlantic. These doubts were 
justified. Nothing practical has yet been attained. On the other 

and, the cable companies have recognised that wireless telegraphy 
may be used to supplement their own systems as feeders. They have 
also fitted up several of their repairing ships, for, by having shore 
stations at their landing places, they can facilitate their own repair- 
ing operations very much indeed. 


The Admiralty have been equally persistent in their enquiries. 
Every commissioned ship is fitted up. The system used is Marconi's 
improved by Captain Jackson, R.N., and others. They have paid 
the Marconi Company £20,000 for their patent rights. Captain 
Jackson, the Controller of the Navy, anticipated Mr. Marconi, and 
has certainly placed our navy in the van of all navies in the use of 
wireless telegraphy. Captain Jackson read a Paper before the 
Royal Society in May, 1902, to which I shall have to refer when I 
write about the disturbances to wireless telegraphy. 


The Marconi Company have been continually experimenting upon 
their long-distance trans-ocean system. They have not yet estab- 
lished permanent communication across the Atlantic. Signals have 
been sent from Poldhu in Cornwall to Cape Breton in North America 
and recently to Iceland, and also to Bar! in Italy, on the Adriatic, a 
distance of 1,000 miles. The company have fitted up about 60 of the 
mail steamers and liners of different nations. Passengers by some of 
these boats are enlivened by the receipt and transmission of mes- 
sages en route across the Atlantic. Newspapers are published on 
board, and the latest news is received from land stations and from. 
passing steamers of the different lines. This appears to be a com- 
mercial transaction on the part of the Marconi Company, and not 
an expenditure on the part of theshipowners. The company fit up 
the ships, take the receipts and transact the business. 

The company has entered into a working agreement with the 
Post Office. Messages are now received by that department any- 
where, and are sent for ocean work to the company's shore 
station at Poldhu. Тһе “ Caronia,’’ “Campania,” Umbria,“ 
“ Etruria" and “ Lucania,” are so fitted up specially. Cunard ships 
are occasionally receiving messages from each shore simultaneously, 
but they can send messages only to one side owing to the appa- 
ratus on board ship having a range of working not exceeding 260 
miles in favourable weather. 

These ships, as well as many French, Dutch, German and Belgian 
steamers, are also fitted, and messages can be sent to them for 
634. per word with a minimum of 6s. 6d. from the Marconi shore 
stations at the North Foreland, Niton (Isle of Wight), Lizard, 
Rosslare (Ireland), Crookhaven and Malin Head. 

Arrangements are being made to fit up the following lightships, 
East Goodwin, South Goodwin, Cross Sand, Gull, Tongue and 
Sunk. The installation of Marconi wireless telegraph apparatus at 
Sable Island and Halifax (Nova Scotia), under contract with the 
Canadian Government, has just been completed, and these two 
stations are now working. Similar stations at Whittle Rocks and 
Cape Rich are being erected, and are шору now in operation. The 
effective range of other Marconi stations is being increased, so as to 
provide a complete inter-station service between the following sta- 
tions on the Canadian and Newfoundland coasts: Fame Point, 
Heath Point, Cape Ray, Whittle Rocks, Cape Rich, Point Amour, 
Belle Island, Cape Race, Halifax, Sable Island. This service will 
take the place of the land-line service along the shores of the St. 
Lawrence, as the latter is frequently interrupted by bad weather 
and the breaking of the cable by ice floes. 

Lloyds have also established the system at their own signal 
stations at Browhead, Fastnet Rock, Malin Head and Inishtrahull, 
on and off the coast of Ireland, and they have working arrangements 
with the Marconi Company at Niton, Rosslare, North Foreland and 
the Lizard. This is primarily for the purpose of reporting the 
passing and arrival of ships and for the conveyance of orders to them. 

An interesting use of the system occurred in Harrow on June 30th 
last when the King and Queen opened the new playing ficlds. As 
reported in the Daily Graphic the Royal Standard was broken and 
the detonating rocket fired, both by Her Majesty the Queen, from 
the pavilion on the school terrace at a distance of over a mile, by 
wireless telegraphy. There was no waiting squad of cadets; to the 
solitary flagstaff alone was the message sent. It was carefully ex» 
plained to their Majesties what would happen on the electric button 


788 THE 


ELECTRICIAN, SEPTEMBER 1, 1905. 


being pressed, and it was with the greatest interest that both of them 
fixed their eyes on the distant flagstaff. The Queen pressed the 
button, and with a scarcely appreciable interval the standard was 
seen to break. There she goes !’’ cried the King, and the answer- 
ing rocket boomed ** Hurrah!” The Queen's pleasure at the inci- 
dent was unmistakable, and it was, without a doubt, a unique and 
most interesting ceremony ! 


Foreign Progress.—In Germany great progress has been made. 
When in 1897 a repoit reached Berlin of the experiments the Post 
Office was making in the Bristol Channel, the Emperor sent over 
Prof. Slaby, of Charlottenburg, to inspect and report upon what was 
doing. We gave Prof. Slaby every facility, and he witnessed our 
experiments. Hereturned home much enthused, and having every 
facility placed at his disposal for experiment, he, with Count D’Arco, 
Prof. Braun and the chief German electrical houses, Siemens & 
Halske, and the Allgemeine Elektricitats-Gesellschaft, have 
developed a system in Germany equal in every respect to those 
which have been developed in Great Britain. In that country all 
rivalry has ceased for all interests are amalgamated into one concern 
„Gesellschaft für drahtlose Telegraphie.“ Assisted by their push- 
ing and active commercial spirit they assert that they have installed 
as many, if not more, working systems than all the other nations 
put together. They have fitted up 450 complete installations, in- 
cluding ships. The American, German, Russian and nearly all 
other navies but ours and France have been supplied by them, 
and they have many ship-signalling stations and shore stations 
fixed. All the principal War Departments in Europe have also 
been supplied with their military equipment. This company has 
installations in Argentina, Austria-Hungary, Denmark, Sweden, 
Norway, Holland, Russia, Spain, Portugal, Turkey, Mexico, Siam 
and Tonking, but they are principally coast stations and lightships 
as well as plant for military and naval purposes. They are now 
erecting a large station having a range of 360 miles near New 
Orleans to communicate with 23 stations erected by them along the 
coast. In no instance have they erected a circuit for commercial 
telegraphy. They offer to erect and guarantee their communication. 

In France no great development 255 taken place, but their na vy 
is fully supplied, and they have established between Dieppe and 
Newhaven a circuit which is used to further the boat traffic between 
the London, Brighton & South Coast Railway and the Chemin de 
Fer de l'Ouest. The system used is a modification of Marconi's. 
Ducretet, Mors, Popp and Branly (the inventor of the coherer) have 
been very active in developing a French system, but I am not aware 
of any new improvement. 

In the United States there has been great development. The 
two principal systems, besides that of Marconi, are those devised by 
Fessenden and by De Forest. The latter system has gained much 
reputation from its selection by The Times for its great experiment 
in the Far East already referred to. I have mentioned that their 
navy is gradually being eyuipped with the German system, but 
from St. Louis during the recent Exhibition they established the 
De Forest system in connection with Chicago, 300 miles away. 
The general condition of business is very much as it is here. 

Many prominent points on the coast are, however, occupied by 

four or five different interests. These are the New York Herald 
Co., the Marconi Co., the De Forest Co., the Fessenden Co., and 
the Pacific Wireless Telegraphy Co., together with the Army Signal 
Corps, the Navy, the Department of Agriculture, and the Depart- 
ment of Commerce and Labour. There are a great many stations 
fixed and many more contemplated, but the executive has stepped 
in, and on the recommendation of a very strong committee they are 
putting the whole question of wireless telegraphy, as we have done, 
under the proper control of a Government department. The naval 
coastwise service is already well organised, and the service for 
casualties, storm warnings and for communication to and from ships 
is free. There are 26 stations installed and at work. 
In Italy they have, of course, supported Mr. Marconi. Their 
ships on commission are all equipped and they have many shore 
stations. They have established a circuit between Bari and Antivari 
across the Adriatic. It is interesting as being the first international 
commercial ** wireless circuit opened to the public. It is at Bari 
that signals have been received from Cornwall. А high-power 
station is being equipped at Coltano, near Pisa, whence it is hoped 
to communicate with Argentina. The Sicilian Railways have a 
communication across the Straits of Messina. 

In India successful communication has now been obtained by the 
Lodge.Muirhead system between the Andaman Islands and Burmah, 
across 300 miles of sea. This will lead to their permanent connec- 
tion with the mainland. 


Meteorological Service.—In July last the Daily Telegraph pro- 
posed that arrangements should be made for data concerning the 
weather conditions to be collected on board all the trans-Atlantic 
steamers fitted with Marconi apparatus on the incoming or east- 
ward voyage for three days before coming into touch with the land 
stations. The information is compiled by the captain or one of the 
Ship's officers, and transmitted by the wireless system to our shore 
stations, and published in the Ру Telegraph. The Government 


meteorological office in London is now in communication with the 
company, with a view to arrangements for a similar service as an 
sid to the office in compiling its weather reports. 


DESCRIPTION OF SYSTEM. 
In every wireless telegraphic circuit we have to consider 
| ( i. The source of energy. 
The sending station A.! ii. The transmitter. 
| iii. The antenna (a). 
iv. The air and ether. 
v. The antenna (5). 
The receiving station B. vi. The receiver. 
ii. The earth. 


A is the sending end, B is the receiving end when A is speaking 
to B. This arrangement is reversed when B speaks to A. | 

Waves are rhythmic disturbances of a medium which may be solid, 
liquid, gaseous or ætherie. They are motions due to the impression 
of some force upon the medium. They vary in form, frequency and 
speed, according to the nature of the energy exciting them, to the 
medium conveying them and to the resistance opposing them. Sound, 
heat, ight and electricity in transit are undulatory forms of energy. 
We are going to deal only with electricity and its transference by 
waves through the ether or by currents through matter. 

These electric waves are of two kinds, electromagnetic and electro. 
static. "They are set up by the rising and falling of every current 
of electricity when intermittent or alternating. They moveat right 
angles to each other andto their direction of propagation. They oscil- 
late with a well-defined frequency, and the lengths of the waves are 
very easily determined. These lengths in practical wireless tele- 
graphy vary between 100 ft. and 3,000 ft., and tuning means regu- 
lating the waves so that at each end they are of the same form and 
frequency. When this is the case we obtain the maximum strength 
of signals. | 

The fundamental feature of this mode of telegraphy is the forma- 
tion of sparks. Hence in Germany it is called “ spark telegraphy. 
A spark is a sudden transformation of energy produced in an air- 
gap when the air is broken down by &n excess of voltage. 30,000 
volts are required to break down jin. length of air. It is the 
simplest known mode of producing very sudden discharges, but by 
the use of mereury vapour another and perhaps better method is 
under investigation. Lightning is a spark due to the action of 
some millions of volts. A spark throws the electric system in 
which it is formed into vibration, and the rate of this vibration 
depends on the capacity present holding the charge of electricity 
and the counter E.M.F. set up by the self-induction in the 
system due to the motion of this charge. As the notes of & 
tuning fork are regulated by the length of the prongs and the 
elasticity of the material of which they are made, so the notes 
set up by a spark are regulated by the capacity of the system 
and the electromagnetic inertia (inductance) of the circuit. In fact, 
if we express the value of the capacity and the inductance in centi- 
metres, which we can do, twice the square root of their product 
gives the length of the waves, or . 

\=2УКІ, 
and if we are dealing with a simple aerial wire whose length is Г, 
À — 4l. 

(i.) The source of energy was originally a primary battery. It 
then became an accumulator. Now for long distances it is either 
an oil, gas or steam engine. А+ Poldhu 40-н.р. steam engines was, 
I believe, the power installed, but the Marconi Company are about 
to instal 240 н.р. in their new trans-Atlantic shore station. For 
ordinary distances up to 50 or 60 miles 3 to 5 н.р. oil engines are 
quite big enough. | | 

(ii.) The transmitter is a mode of generating sparks which set 
up in the antenna and thence in the ether trains of electric 
waves that can be regulated so as to have a definitive frequency 
and die off at a definite rate. Experience has shown that the best 
effects are produced when we use short, fat, snappy explosive sparks. 
Such sparks excite the Jargest amount of energy in the antenna, and 
this is the chief object to be attained. Rounded rods give better 
results than knobs, and the separation of the air space into five or 
six sections with an equal number of sparks gives excellent results. 
The distance crossed and strength of signals received depends on the 
amount and form of energy flung into the «ther in the form of elec- 
trical waves. It is when the waves sent by the one and those received 
by the other antenna are tuned to the same frequency, to the same 
rate of decay and are of pure form that we obtain the maximum 
strength of signals and the best rate of working. This tuning 1s the 
whole essence of practical working. | 

(iib) The antenna was originally a single wire supported by a tall 
mast, but it is now either an inverted pyramid or a network of 
wires. Each system has its own peculiar form of antenna, but 
there is no new principle involved in any of them. It is. how- 
ever, found by experience that they need not be so tall as they were 
originally, for the length of wave can be regulated by condensers 
and inductance coils, and also that the best effects are obtained by 
regulating the length of wave to the distance to be traversed. It is, 
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however, quite certain that the length of the antenna must depend 
on the length of the waves desired, but they have to be supplemented 
with condensers and inductance for tuning. Major Squier remarks, 
with regard to living trees, The earth’s surface is already gene- 
rously provided with efficient antennæ which we have but to utilise.” 
Simple wave measures are now supplied that are of great use for 
tuning. | | 

The distance of transmission at sea between ships is not constant. 
It may vary considerably owing to the state of the atmosphere. 
Thus a variable source of energy is imperative even at fixed stations, 
and there should in all cases be a factor of safety of at least 1 to 8. 
The distance to which we can signal varies directly as the energy 
transformed into waves, and there is strong reason to believe that 
to moderate distances over sea it follows the linear law, that is, the 
currents received diminish in intensity inversely as the distance. In 
fact, it has been distinctly shown by the British Post Office experi- 
ments in the Irish Channel that within the distances experimented 
over, the product of the current and the distance is constant. 

The loss of energy is considerable in the transmitting system. Of 
the 240 н.р. to be used on this side of the Atlantic only a very small 
fraction of & single horse-power will be utilised on the other side of 
the Atlantic. Much is lost in heat in the wires and in the sparks, 
much leaks into the air and much more into the earth, especiall 
when working over land. Thus the useful work done by that whic 
strays into space and reaches the receiving station is something 
very small indeed. It is measured and expressed in microwatts. 
Fair signals are produced by 50-millionths of a watt! 


(iv.) The Ather. —It is the ether that, permeating the air that 18 
disturbed by the antenna, radiátes away in electric waves the energy 
from the transmitter in every direction, only a fraction of which is 
picked up by the other antenna at the other station. If it were not 
for tuning, every station would be interfered with ; but now tuning 
is so well understood that only those stations in tune are affected by 
each other. There are an infinite number of frequencies for tuning. 
The Germans have adopted four standards for :— 

1. Commercial ship signalling. 
2. Cruisers. 

8. Torpedo boats. 

4. Admiralty service. 

An international congress is about to be held in Berlin, where 
one of the most important questions to be decided is this of recog- 
nised and standardised tuning. It is clear that for commercial, 
life-saving and danger-warning purposes some universal and uniform 
system is essential, but for different navies each nation will adopt 
its own. Secrecy at present is to be obtained only by codes. Wilful 
interference is dificult to prevent, but mutual agreement can reduce 
actual interference to a minimum, if not eradicate it altogether. 
The international conference has been postponed from time to time 
owing to the war. It cannot be held until international matters 
are more settled. 

(у. and vi.) The antenna at the receiving end must be the counter- 
part electrically of that at the sending end. It requires a sensitive 
relay— called a coherer or responder— capable of being influenced by 
the very delicate currents transformed from the impact of the elec- 
tric waves in the ether upon the exposed wires of the antenna. 
This relay actuates a Morse machine, or a Kelvin recorder, or a 
telephone. The last is the most rapid and the most general. Mar- 
coni's original coherer was of the Branly pattern, but it has become 
obsolete. Castelli, of the Italian Royal Navy, very much improved 
this, and Marconi adopted it for a time, but he has since developed 
a magnetic detector, based on a principle introduced by Rutherford, 
which is more sensitive and more reliable, and can act as a relay to 
work a recorder. It is in use by the British Admiralty. It is also 
quicker, and has given a speed of 24 words per minute between 
Amsterdam and the Marconi experimental station at Chelmsford. 

“ Lodge's" coherer is an excessively beautiful, simple and prac- 
tical instrument. A thin steel disc just slightly rotates in a layer 
of oil covering a bath of mercury. The disc is one part of the 
receiving circuit, and the mercury the other. They are insulated 
from each other by a fine film of oil. The voltage excited in the 
circuit has just sufficient force to pierce this film of oil, form a 
current, and excite the telephone. The Germans use two relays, 
the one а granular coherer of the Branly type, and the other an 
electrolytic cell of the Schloemilch type. 

The De Forest ‘‘ responder” has two electrodes separated by an 
electrolyte through which a local current passes. The impacts of 
the electric waves upon the antenn:e produce currents which polarise 
the electrodes and affect the telephone, which is used as a receiver. 
The speed of reading has been much enhanced. 85 words per 
minute have been read. 


(vii. The Earth completes the circuit, and nearly all the past 
tis 


failures have been due to our ignorance of its true function. 
thought that because the sea acts so much better as a conductor 
than the land that so little difficulty has been found when working 
over sea. It is believed that because the dry land is a non-conductor 
that such failures took place in South Africa and Somaliland. 
Moisture is essential to & good earth. It is usual to make direct 


contact with the earth by burying small plates of copper, but with 
such minute currents as those received by the antenna the plates 
should be large to avoid the ill effects of polarisation. A flat piece 
of wire netting laid on the ground or near the ground is as good and 
sometimes better than a buried plate. It acts as a capacity. The 
Lodge-Muirhead system adopts this for military purposes from its 
simplicity and rapidity of installation, and it is also used by Dr. 
Slaby in Germany. It is even maintained by Dr. Muirhead that 
the use of the earth is deleterious and that we can do better without 
it. Major Squier has shown how much living trees leak away the 
energy. There is no doubt that better working for short distances 
is ensured by large capacities raised above the earth. This may be 
due to a better regulation of the quantity of electricity flowing and 
to the formation of & purer form of sinuous waye. It certainly 
facilitates tuning, but the earth cannot entirely be dispensed with. 
The average British electrician has not yet had his faith shaken in 
the part played by the earth as developed by Faraday, Maxwell and 
Kelvin. 


Disturbances. —However beautiful and complete the apparatus 
may be, there are disturbing influences at work that seriously inter- 
fere with the constant and reliable working of а “ wireless circuit." 
I have referred to bad earths; we have also bad atmospheres. There 
is a great difference in the strength of signals sent by day and by 
night, especially observable when working long distances in bright 
sunny weather and iu dull cloudy skies. Sunlight abstracts from 
the waves much of their energy by ionisation, for it makes the air 
a partial conductor. High land, tress, houses, material particles, 
like sand, salt, water globules, act in the same way. Hills reflect 
the waves, sometimes away to their ion, sometimes back together 
again. Atmospheric electricity is the worst enemy, for it sends 
false signals and even letters of the alphabet. It diminishes the 
distance to which signalling is possible. Captain Jackson found that 
the distance for fine-weather signalling is reduced by lightning from 
80 to 70 per cent. "There are daily periodic disturbances caused by 
‘‘atmospherics’’—a term used to denote active currents due to 
atmospheric electricity—in the early morning and evening and the 
afternoon. They are very variable and very troublesome, especially 
in the tropics. 


Conclusion.— Wireless " telegraphy is really still in its experi- 
mental stage. Great progress has been made and will continue. 
The sea is its domain. Here it is practical and even commercial, 
but not reliable for continuous periods or for ldng distances. It has 
not yet been proved effective over land, excepting for comparatively 
short distances where the earth is moist and rivers abound. There 
are very few places where it can compete financially with telegraphs 
and telephones, and it would be folly to apply it for telegraphic 
purposes where simple wires can be erected and telegraphs and tele- 
phones employed. It is not even cheap, for though the capital 
expenditure is ller, the working expenses are greater and the 
speed of workingless. Every case must be considered on its merits. 
In all cases it is a question of £ s. d. An engineering system that 
utilises only one billionth of the energy it generates is scarcely 
practical economics, though it may for vital purposes be of inestimable 
value. 

Where, however, one end of the circuit is in motion like a ship or 
an advancing army, or when a city is beleaguered, there is no ques- 
tion of its value. For war purposes wireless telegraphy is imperative 
whatever its cost. I cannot do better than conclude my Paper with 
the following extract from a speech of Mr. Balfour's :— 

Having got so far let me observe that since the days to which I have 
alluded earlier, the old days of Nelson and Wellington, there have been 
great scientific changes which all, I think, make in favour of defence 
(hear, hear), and I particularly notice two of them. One is the use of 
steam and the other is the use of wireless telegraphy, When Napoleon 
was collecting his legions near Boulogne the British Fleet was, of 
course, watching him, but it was no doubt possible for the panic. 
monger of those days, if panio-monger there was, to say, If the fleet 
can reach the scene of action in time no doubt they will absolutely 

revent any landing on these shores, but suppose a degd calm or 
head wind prevented the fleet from coming up, how do you know Napo- 
leon could not land a sufficient number of men to make resistance 
impossible? I will not argue whether that could happen in those days 
or not, but it certainly cannot happen now. Steam makes for concentra- 
tion, and concentration can be effected with infinite facility now by means 
of wireless telegraphy (hear, hear) It is not necessary now that our ships 
should be in port or near a land telegraph station, or should be kept in 
close touch with the shore; it is sufficient if the cruisers which I have 
described as always remaining in home waters should always keep within 
the range of wireless telegraphy in order to concentrate at any moment at 
the point of danger. 


Electrification of the Austrian Railways.—According toa 
report in The Times engineering supplement the Austrian State 
Railways have undertaken the first step towards electrifying 
a large portion of the railway system in the Upper Austrian, 
Salzburg, Tyrolese and other Alpine districts by securing abun- 
dant water power within these regionns 0o) 
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A HIGH-SPEED ELECTRICALLY-DRIYEN COM- 
PRESSOR FOR COLLIERY WORK.* 


BY W. REAVELL, 


In view of the increasing use of electricity in mines, originally 
perhaps for lighting, but now principally for power purposes such as 
haulage, &e., no apology is needed for the submission of a Paper on 
electrically-driven air compressors. Indeed, it is quite a question 
whether want of information as to what has been done in the direc- 
tion of driving air compressors electrically has not sometimes de- 
terred those colliery managers from introducing electrical energy 
into their collieries who are largely using compressed air underground 
and prefer to continue its use. Under the circumstances, this des- 
cription of a machine which can be directly driven by an electric 
motor and can be made in small units when desired, so as to enable 
the complete machine to be placed near the workings, will be of 
interest. Many attempts have been made, with more or less success, 
to drive the ordinary form of air compressor from an electric motor 
by belts or gearing; but while this construction may be permissible 
under some circumstances, and especially when the machines are 
extremely small, it is undoubtedly [шк for the sake of efficiency 
and simplicity alike, to connect directly tre motor and compressor 
together without the intervention of gears, belts, ropes or any other 
speed-reducing medium. To attain this object it is, of course, 
necessary that the compressor should be specially designed, and this 
might be a fitting place to qualify the title of the Paper as far as the 
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used for compressors up to 200 ft. free-air capacity per minute. On 
reference to the illustration it will be seen that the circular casing 
in which the cylinders are forced is arranged with two circular walls 
of metal, the enclosing space forming an annulus which acts as a 
water jacket. The cylinders are designed so that the jacket water 
can circulate freely round the heads containing the valves so as to 
obtain efficient cooling. The entering air is admitted into the cen- 
tral chamber through the opening shown, and passes above the 
pistons through ports which are formed in the top of each piston 
and in the eye or gudgeon at the top end of each connecting rod. 
These ports are so arranged as to open immediately the suction 
stroke begins, remaining open during the stroke, and are only 
closed as the piston is completing its suction stroke and after the 
auxiliary ports, which are shown to be machined through the wall of 
the cylinders at the bottom, have been uncovered by the piston. 
While the crank is swinging round the bottom centre the ports 
through thepiston and gudgeon are closed, and when the piston has 
completed a short portion of its return stroke the auxiliary ports 
through the cylinder walls into the suction chamber also are closed 
by the piston itself, and compression begins. By this arrangement 
the complete filling of each cylinder with air at atmospheric pres- 
sure is assured, the attenuation which is necessarily attendant upon 
the use of spring-loaded suction valves being done away with, thus 
ensuring improved efficiency. 

The imprisoned air is compressed during the delivery stroke and 
discharged through the delivery valves into the annular delivery 
port or belt, which is shown in both sections, and from thence the 
air passes away to the reservoir. The delivery belt is arranged so 
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Кто. 1.—SEcTIONAL ABRANGEMENT OF FixEeD ТҮРЕ“ REAVELL Compressor DIRECTLY CovPLEDp To MOTOR., 


expression high speed" is concerned. A “high-speed " machine 
is nowadays generally understood—as, for example, with high-speed 
engines— to mean a machine which has a high number of reciproca- 
tions per minute, but has not, therefore, necessarily a high-piston 
speed. This is the meaning to be attached to the words “ high 
speed ” in this Paper, because the piston speed of the air compres- 
sors described is lower instead of higher than those used with 
modern long-stroke large-capacity compressors as usually installed 
on the surface for colliery work. 

The requirements for à compressor for direct coupling to an elec- 
tric motor are: (1) That it should be single acting, with parts 
arranged to work in constant thrust. (2) That it should be accu- 
rately balanced. (8) Thatit should have as even & turning moment 
as is practically possible. (4) That it should be extremely compact. 

In the machine as constructed under the author's patents the 
compressor has four cylinders disposed radially in & circular cast-iron 
casing, the inner ends of the cylinders being open towards the centre 
of the casing. In this space a crank revolves in a bearing suitably 
arranged for the same, and the pistons, which are of the trunk type, 
are attached directly to the crank pin by their connecting rods. 
The longitudinal and transverse sections in Fig. 1 show a machine 
of this type directly connected to an electric motor, the particular 
machine illustrated being capable of dealing with 120 cubic ft. of 
free air per minute, which it will compress and deliver at a pressure 
of 701b. to 80 lb. per square inch, this size of 1nachino having been 
designed principally for use with channelling machines and recipro- 
cating rock drills of similar type. The same form of machine is 
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as to connect all the outlets from the cylinders together, and is 
water-jacketed over tle major portion of its surface. 


The delivery valves are of special design, arranged to give the 
maximum of opening with the minimum lift. Two or more are 
therefore used in each cylinder, depending upon the size of the same, 
the object being to utilise one standard form of valvc, and to enable 
them to be produced on the interchangeable principle, each one 
being absolutely true to gauge. The 
valves themselves are made of a special 
mixture of hard steel. the seats being of 


7 | 
N fu A hard phosphor- bronze. NH 
fluss ZN Fig. 2 shows the section of a valve, 
ANS . GZ cap and seat complete, the design being 
NIA Nm- "em | such that the correct lift of the valve is 
SS AL — ТТТ last assured by screwing the cap down on to 
| \ H К the valve, and is quite independent. of 
| И ТИТ. il) the cylinder covers themselves. The 
Se Ш crank shaft is arranged so as to pass 
. — right through the armature of the motor 
Fio. 2. into the outer bearing, so that there are 


only two bearings required for the motor 
and the compressor. By the use of only two bearings perfect align- 
ment as well as high efliciency is ensured. The compressor casing 
is bolted directly to the side of the field magnet casting of the motor, 
and suitable fect are provided on both, as shown in l'ig. 1. These 
machines may be provided with wheels arranged to suit a colliery 
gauge, во as to run-the, complete machine ** in-bye for supplying 
а channelling-machine working at the face. 
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With all larger machines than 200 cubic ft. capacity the com- 
pressor is made double-ended,” and to retain the great advantage 
of using only two bearings the motor bearing shown on Fig. 1 is 
dispensed with and two compressor casings with their bearings sub- 
stituted, each compressor being made with its four cylinders and 
running gear complete, and the flanges of the casings being bolted 
direct to the two faces of the field-magnet casting of the motor. 

It being desirable, where possible, to eliminate couplings and 
bolts to secure shafts together inside the machine, the crank shafts 
of the compressor are extended so as tc pass into the centre of the 
rotor boss, gauges being exchanged between the motor and com- 
pressor makers to ensure accuracy. The shafts do not butt in- 
side the rotor, but are drawn together by the through-bolt so as to 
draw the two cranks firmly against the rotor boss, shoulders being 


Fio. 3. 


provided on the shafts for this purpose. Driving is effected by 
means of a key-way in the rotor and keys in the ends of the cran 
shafts. In all the larger machines the pistons are provided with 
pilots so as to ensure constant thrust during the inward or suction 
stroke, and a group of pistons together 915 their connecting rods, 
&c., is shown in Fig. 3. 

Note may be taken here of the provision made for easily with- 
drawing the parts for examination. On opening the end doors in 
the crank chamber of the compressor, the whole of the working 
parts will be seen. By removing the centrifugal oiler on the end of 
the crank pin, the retaining rings enveloping the feet of the con- 
necting rods will slide off without removing any bolts; by then 
placing the crank in turn opposite to the end of each cylinder, the 
connecting rods can be withdrawn sideways through the holes pro- 
vided in the piston and cylinder, as shown on the illustrations. 


FIG. 4. 


When the connecting rods are removed the pistons can them- 
selves be drawn into the centre of the casing and taken out of the 
machine. By this arrangement the whole of the working parts can 
be rapidly removed when required by only removing the bolt securing 
the centrifugal oiler. 

In the double-ended compressors the two opposite cranks are 
arranged at an angle of 45deg. to each other, and this diposition 
ensures an extremely regular turning moment, as will be observed 
from the torque diagram in Fig. 4. The two sets of polar crank- 
effort curves are shown in lotted lines, representing the varying 


resistance offered to each crank during one revolution. By super- 
imposing these curves the resultant diagram shown in full lines is 
obtained. This final diagram, representing the varying torque on 
the motor during a revolution, is not corrected for the “ flywheel 
effect of the armature or rotor, and the actual resistance to rotation 
during each revolution of the motor may, therefore, fitly be described 
as perfectly regular. | 

In these double-ended machines the top half of the magnet cast- 
ing is arranged so that it can be easily lifted off, tap bolts being 
provided for securing the magnet casting to the compressor. This 
at once gives access to the amature if required. Ample openings are 
provided for ventilation, and also for obtaining access to the brush 
gear or slip rings if polyphase motors are used ; and the construction 
provides for these openings being completely closed in cases where 
it is desired to make the motor gas-tight. 

The arrangement of the author’s machine together with the use 
of a single-acting piston, ensures the air getting into the cylinder as 
cool as possible, ensuring high volumetric efficiency. Before the air 
is admitted to the suction space in the crank chamber it is drawn 
through a suction filter, which is attached to the machine when it is 
installed in-bye, so as to remove any coal dust which may be 
contained in the air. 

At the beginning of this Paper the author suggested that the want 
of a suitable compressor for electric driving has sometimes hindered 
the introduction of electrical energy into mines where compressed 
air was womit use. On the other hand some electrical men may 
claim that with the introduction of electricity into mines there is no 
further field for the air compressor. Practical experience, however, 
has demonstrated that in a great many cases it is unsafe or impos- 
sible to introduce electricity at the working face, while at the same 
time the losses attendant upon the use of surface steam-driven air 
compressors with their great lengths of air pipe causes the colliery 
manager to turn to electricity as a means of saving these losses by 


A= Indicated Borse Power at Bank 
B- Electrical ~ ww = 

C = Electrical Horse Power at Compressor 
D- Air Horse Power at Bank 
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Fig. 5.—DIAGRAM SHOWING RELATIVE Economy or SunracE COMPRESSION 
WITH [омс PirE LINES A8 USUALLY FOUND IN COLLIERIES, AND ELEc- 
TRICALLY-DRIVEN COMPRESSORS PLACED UNDERGROUND. 


enabling him to instal his compressor at the foot of the shaft and 
in some cases at a considerable distance along the main roads as 
long as the ventilation is good. Even in cases where it is allowable 
to take electricity right into the working face, it has not been found 
possible to operate any form of reciprocating electrically-worked 
coal-cutter with success. In making this statement, the author, is 
aware that reciprocating electrically-driven drills have been pro- 
duced, but he has not yet found any reliable figures which show 
that they can compete in cost of maintenance or in satisfactory 
working with the reciprocating form of compressed-air rock drill or 
coal-cutter familiar to colliery managers. liven when a rotary 
form of cutter, such as the various types of long-wall machines in 
use, is fitted with electric motors and reduction gearing, experience 
has shown that the cost of upkeep in experienced hands is very high. 

In all of these cases the electrically driven compressor, either in- 
stalled “ in-bye or at the foot of the shaft, enables all of the 
advantages of econoniical generation and transmission of electricity 
to be used, while at the same time the miners at the working face 
are enabled to utilise ordinary machines of the reciprocating or 
rotary type with which they are familiar, which are very simple, 
and therefore not liable to go wrong, and which have the advantage: 
of ventilating the face by their exhaust. 

It may be urged that when steam is available on the surface for 
other purposes it is more economical to drive a large surface air 
compressor direct rather than to produce electrical energy, and to 
transmit it to the compressor underground, where it is there con- 
verted into mechanical energy at the motor. The author proposes, 
therefore, to examine the relative conditions under both systems, 
and to show that the electrically-driven “ in- bye“ compressor has 
the advantage in regard to economy. . 

It is well known amongst all colliery inen that the transmission 
of air through long distances is undoubtedly attended by a con- 
siderable loss through friction, and also on account of leakage. 
Theoretically, of course, it is possible to design pipe lines so that 
the loss through friction is not a serious one; but every colliery 
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A HIGH-SPEED ELECTRICALLY-DRIVEN COM- 
PRESSOR FOR COLLIERY WORK.* 


BY W. REAVELL, 


In view of the increasing use of electricity in mines, originally 
perhaps for lighting, but now principally for power purposes such as 
haulage, &c., no apology is needed for the submission of a Paper on 
electrically-driven air compressors. Indeed, it is quite a question 
whether want of information as to what has been done in the direc- 
tion of driving air compressors electrically has not sometimes de- 
terred those colliery managers from introducing electrical energy 
into their collieries who are largely using compressed air underground 
and prefer to continue its use. Under the circumstances, this des- 
eription of a machine which can be directly driven by an electric 
motor and can be made in small units when desired, so as to enable 
the complete machine to be placed near the workings, will be of 
interest. Many attempts have been made, with more or less success, 
to drive the ordinary form of air compressor from an electric motor 
by belts or gearing; but while this construction may be permissible 
under some circumstances, and especially when the machines are 
extremely small, it is undoubtedly better, for the sake of efficiency 
and simplicity alike, to connect directly tte motor and compressor 
together without the intervention of gears, belts, ropes or any other 
speed-reducing medium. To attain this object it is, of course, 
necessary that the compressor should be specially designed, and this 
might be a fitting place to qualify the title of the Paper as far as the 
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Fio. 1.—SECTIONAL ARRANGEMENT OF Fixep TYPE REAVELL ” Compressor DIRECTLY COUPLED 


expression high speed" is concerned. A ‘high-speed " machine 
is nowadays generally understood—as, for example, with high-speed 
engines— to mean a machine which has a high number of reciproca- 
tions per minute, but has not, therefore, necessarily a high-piston 
speed. This is the meaning to be attached to the words “ high 
speed in this Paper, because the piston speed of the air compres- 
sors described is lower instead of higher than those used with 
modern long-stroke large-capacity compressors as usually installed 
on the surface for colliery work. 

The requirements for a compressor for direct coupling to an elec- 
tric motor are: (1) That it should be single acting, with parts 
arranged to work in constant thrust. (2) That it should be accu- 
rately balanced. (8) That it should have as even a turning moment 
as is practically possible. (4) That it should be extremely compact. 

In the machine as constructed under the author's patents the 
compressor has four cylinders disposed radially in a circular cast-iron 
càsing, the inner ends of the cylinders being open towards the centre 
of the casing. In this space a crank revolves in a bearing suitably 
arranged for the same, and the pistons, which are of the trunk type, 
are attached directly to the crank pin by their connecting rods. 
The longitudinal and transverse sections in Fig. 1 show a machine 
of this type directly connected to an electric motor, the particular 
machine illustrated being capable of dealing with 120 cubic ft. of 
free air per minute, which it will compress and deliver at a pressure 
of 70 Ib. to 80 lb. per square inch, this size of machine having been 
designed principally for use with channelling machines and recipro- 
cating rock drills of similar type. The same form of machine is 
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used for compressors up to 200ft. free-air capacity per minute. On 
reference to the illustration it will be seen that the circular casing 
in which the cylinders are forced is arranged with two circular walls 
of metal, the enclosing space forming an annulus which acts as a 
water jacket. The cylinders are designed so that the jacket water 
can circulate freely round the heads containing the valves so as to 
obtain efficient cooling. The entering air is admitted into the cen- 
tral chamber through the opening shown, and passes above the 
pistons through ports which are formed in the top of each piston 
and in the eye or gudgeon at the top end of each connecting rod. 
These ports are so arranged as to open immediately the suction 
stroke begins, remaining open during the stroke, and are only 
closed as the piston is completing its suction stroke and after the 
auxiliary ports, which are shown to be machined through the wall of 
the cylinders at the bottom, have been uncovered by the piston. 
While the crank is swinging round the bottom centre the ports 
through thepiston and gudgeon are closed, and when the piston has 
completed a short portion of its return stroke the auxiliary ports 
through the cylinder walls into the suction chamber also are closed 
by the piston itself, and compression begins. By this arrangement 
the complete filling of each cylinder with air at atmospheric pres- 
sure is assured, the attenuation which is necessarily attendant upon 
the use of spring-loaded suction valves being done away with, thus 
ensuring improved efficiency. 

The imprisoned air is compressed during the delivery stroke and 
discharged through the delivery valves into the annular delivery 
port ot belt, which is shown in both sections, and from thence the 
air passes away to the reservoir. The delivery belt is arranged so 
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as to connect all the outlets from ihe cylinders together, and is 
water-jacketed over the major portion of its surface. 


The delivery valves are of special design, arranged to give the 
maximum of opening with the minimum lift. Two or more are 
therefore used in each cylinder, depending upon the size of the same, 
the object being to utilise one standard form of valvc, and to enable 
them to be produced on the interchangeable principle, each one 
being absolutely true to gauge. The 
valves themselves are made of a special 
mixture of hard stecl, the seats being of 
hard phosphor. bronze. 

Fig. 2 shows the section of a valve, 
cap and seat complete, the design being 
such that the correct lift of the valve is 
assured by screwing the cap down on to 
the valve, and is quite independent of 
the cylinder covers themselves. The 
crank shaft is arranged so as to pass 
right through the armature of the motor 
into the outer bearing, so that there are 
only two bearings required for the motor 
and the compressor. By the use of only two bearings perfect align- 
ment as well as high efliciency is ensured. The compressor casing 
is bolted directly to the side of the ficld magnet casting of the motor, 
and suitable fect are provided on both, as shown in Fig. 1. These 
machines may be provided with wheels arranged to suit a colliery 
gauge, so as to run--the. complete machine“ in-bye for supplying 
a channelling-machine working at the face. | 
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With all larger machines than 200 cubic ft. capacity the com- 
pressor is made “ double-ended,” and to retain the great advantage 
of using only two bearings the motor bearing shown on Fig. 1 is 
dispensed with and two compressor casings with their bearings sub- 
stituted, each compressor being made with its four cylinders and 
running gear complete, and the flanges of the casings being bolted 
direct to the two faces of the field-magnet casting of the motor. 

It being desirable, where possible, to eliminate couplings and 
bolts to secure shafts together inside the machine, the crank shafts 
of the compressor are extended so as tc pass into the centre of the 
rotor boss, gauges being exchanged between the motor and com- 
pressor makers to ensure accuracy. The shafts do not“ butt” in- 
side the rotor, but are drawn together by the through-bolt so as to 
draw the two cranks firmly against the rotor boss, shoulders being 
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provided on the shafts for this purpose. Driving is effected by 
means of a key-way in the rotor and keys in the ends of the crank 
shafts. In all the larger machines the pistons are provided with 
pilots so as to ensure constant thrust during the inward or suction 
stroke, and a group of pistons together with their connecting rods, 
&c., is shown in Fig. 3. 

Note may be taken here of the provision made for easily with- 
drawing the parts for examination. On opening the end doors in 
the crank chamber of the compressor, the whole of the working 
parts will be seen. By removing the centrifugal oiler on the end of 
the crank pin, the retaining rings enveloping the feet of the con- 
necting rods will slide off without removing any bolts; by then 
placing the crank in turn opposite to the end of each cylinder, the 
connecting rods can be withdrawn sideways through the holes pro- 
vided in the piston and cylinder, as shown on the illustrations. 


Fic. 4. 


When the connecting rods are removed the pistons can the 
selves be drawn into the centre of the casing and taken out 
machine. By this arrangement the whole of the workin 
be rapidly removed when required by only removing t 
the centrifugal oiler. Р 

In the double-ended compressors Й 
arranged at an angle of 45 deg. to € 
ensures an extremely regular turn 
from the torque diagram in Fig. 4 
effort curves are shown in lotte 
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resistance offered to each crank during one revolution. By super- 
imposing these curves the resultant diagram shown in full lines is 
obtained. This final diagram, representing the varying torque on 
the motor during a revolution, is not corrected for the“ flywheel 
effect“ of the armature or rotor, and the actual resistance to rotation 
during each revolution of the motor may, therefore, fitly be described 
as perfectly regular. 

In these double-ended machines the top half of the magnet cast- 
ing is arranged so that it can be easily lifted off, tap bolts being 
provided for securing the magnet casting to the compressor. This 
at once gives access to the amature if required. Ample openings are 
provided for ventilation, and also for obtaining access to the brush 
gear or slip rings if polyphase motors are used ; and the construction 
provides for these openings being completely closed in cases where 
it is desired to make the motor gas-tight. 

The arrangement of the author's machine together with the use 
of a single-acting piston, ensures the air getting into the cylinder as 
cool as possible, ensuring high volumetric efficiency. Before the air 
is admitted to the suction space in the crank chamber it is drawn 
through a suction filter, which is attached to the machine when it is 
installed ''in-bye," so as to remove any coal dust which may be 
contained in the air. 

At the beginning of this Paper the author suggested that the want 
of a suitable compressor for electric driving has sometimes hindered 
the introduction of electrical energy into mines where compressed 
air was already in use. On the other hand some electrical men may 
claim that with the introduction of electricity into mines there is no 
further field for the air compressor. Practical experience, however, 
has demonstrated that in a great many cases it is unsafe or impos- 
sible to introduce electricity at the working face, while at the same 
time the losses attendant upon the use of surface steam-driven air 
compressors with their great lengths of air pipe causes the colliery 
manager to turn to electricity as a means of saving these losses by 
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А Indicated Horte Power at Bank 

В = Electrical „Ж ЖУ. 

C = Electrical Horse Power at Compressor 
D= Air Horse Power at Bank 
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Fic. 5.— DIAGRAM SHOWING RELATIVE Economy OF SURFACE COMPRESSION 
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TRICALLY- DRIVEN , COMPRESSORS PLACED UNDERGROUND. 


enabling him to instal his compressor at the foot of the shaft and 
in some cases at a considerable distance along the main roads as 
long as the ventilation is good. Even in cases where it is allowable 
to take electricity right into the working face, it has not been found 
possible to operate any form of reciprocating electrically-worked 
coal-cutter with success. In making this statement, the author, is 
aware that reciprocating electrically-driven drills have been pro- 
duced, but he has not yet found any reliable figures which show 
that they can compete in cost of maintenance or in satisfactory 
working with the reciprocating form of compressed-air rock drill or 
coal-cutter familiar to colliery managers. Even when a rotary 
form of cutter, such as the various types of long-wall machines in 
use, is fitted with electric motors and reduction gearing, experienco 
has shown that the cost of upkeep in experienced hands is very high. 
[n all of these cases the electrically driven compressor, cither in- 
stalled “ in-bye " or at the foot of the shaft, enables all of the 
advantages of economical generation and transmission of electricity 
to be used, while at the same time the miners at the working face 
are enabled to utilise ordinary machines of the reciprocating or 
rotary type with which they are familiar, which are very simple, 
and therefore not liable to go wrong, and which have the advantage 
of ventilating the face by their exhaust. 
It may be urged that when steam is available on the surface for 
ot it is more economical to drive a large surface air 
er than to produce electrical energy, and to 
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A HIGH-SPEED ELEOCTRICALLY-DRIVEN COM- 
PRESSOR FOR COLLIERY WORK.* 


BY W. REAVELL, 


In view of the increasing use of electricity in mines, originally 
erhaps for lighting, but now principally for power purposes such as 
Dulce. &c., no apology is needed for the submission of a Paper on 
electrically-driven air compressors. Indeed, it is quite a question 
whether want of information as to what has been done in the direc- 
tion of driving air compressors electrically has not sometimes de- 


into their collieries who are largely using compressed air underground 
and prefer to continue its use. Under the circumstances, this des- 
eription of a machine which can be directly driven by an electric 
motor and can be made in small units when desired, so as to enable 
the complete machine to be placed near the workings, will be of 
interest. Many attempts have been made, with more or less success, 
to drive the ordinary form of air compressor from an electric motor 
by belts or gearing; but while this construction may be permissible 
under some circumstances, and especially when tle machines are 
extremely small, it is undoubtedly better, for the sake of efficiency 
and simplicity alike, to connect directly tre motor and compressor 
together without the intervention of gears, belts, ropes or any other 
speed-reducing medium. To attain this object it is, of course, 
necessary that the compressor should be specially designed, and this 
might be a fitting place to qualify the title of the Paper as far as the | 


terred those colliery managers from introducing electrical energy 


used for compressors up to 200ft. free-air capacity per minute. On 
reference to the illustration it will be seen that the circular casing 
in which the cylinders are forced is arranged with two circular walls 
of metal, the enclosing space forming an annulus which acts as a 
water jacket. The cylinders are designed so that the jacket water 
can circulate freely round the heads containing the valves so as to 
obtain efficient cooling. The entering air is admitted into the cen- 
tral chamber through the opening shown, and passes above the 
pistons through ports which are formed in the top of each piston 
and in the eye or gudgeon at the top end of each connecting rod. 
These ports are so arranged as to open immediately the suction 
stroke begins, remaining open during the stroke, and are only 
closed as the piston is completing its suction stroke and after the 
auxiliary ports, which are shown to be machined through the wall of 
the cylinders at the bottom, have been uncovered by the piston. 
While the crank is swinging round the bottom centre the ports 
through the piston and gudgeon are closed, and when the piston has 
completed a short portion of its return stroke the auxiliary ports 
through the cylinder walls into the suction chamber also are closed 
by the piston itself, and compression begins. By this arrangement 
the complete filling of each cylinder with air at atmospheric pres- 
sure is assured, the attenuation which is necessarily attendant upon 
the use of spring-loaded suction valves being done away with, thus 
ensuring improved efficiency. 

The imprisoned air is compressed during the delivery stroke and 
discharged through the delivery valves into the annular delivery 
port ar balt, which is shown in both sections, and from thence the 
air passes away to the reservoir. The delivery belt is arranged so 
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Fio. 1.—SzcrTIoNAL ABRANGEMENT OF Fixep ТҮРЕ“ REAVELL " Compressor DIRECTLY Сосрікр To MOTOR. 


expression high speed is concerned. A “high-speed ” machine 
is nowadays generally understood—as, for example, with high-speed 
engines—to mean a machine which has a high number of reciproca- 
tions per minute, but has not, therefore, necessarily a high-piston 
speed. This is the meaning to be attached to the words “ high 
speed ” in this Paper, because the piston speed of the air compres- 
sors described is lower instead of higher than those used with 
modern long-stroke large-capacity compressors as usually installed 
on the surface for colliery work. 

The requirements for a compressor for direct coupling to an elec- 
tric motor are: (1) That it should be single acting, with parts 
arranged to work in constant thrust. (2) That it should be accu- 
rately balanced. (8) That it should have as even a turning moment 
as is practically possible. (4) Thatit should be extremely compact. 

In the machine as constructed under the author's patents the 
compressor has four cylinders disposed radially in a circular cast-iron 
casing, the inner ends of the cylinders being open towards the centre 
of the casing. In this space a crank revolves in a bearing suitably 
arranged for the same, and the pistons, which are of the trunk type, 
are attached directly to the crank pin by their connecting rods. 
The longitudinal and transverse sections in Fig. 1 show a machine 
of this type directly connected to an electric motor, the particular 
machine illustrated being capable of dealing with 120 cubic ft. of 
free air per minute, which it will compress and deliver at a pressure 
of 70 1b. to 80 lb. per square inch, this size of machine having been 
designed principally for use with channelling machines and recipro- 
cating rock drills of similar type. The same form of machine is 


- eee -. 


as to connect all the outlets from the cylinders together, and is 
water-jacketed over the major portion of its surface. 


The delivery valves are of special design, arranged to give the 
maximum of opening with the minimum lift. Two or more are 
therefore used in each cylinder, depending upon the size of the same, 
the object being to utilise one standard form of valve, and to enable 
them to be produced on the interchangeable principle, each one 
being absolutely true to gauge. The 
valves themselves are made of a special 
mixture of hard stecl. the seats being of 
hard phosphor-bronze. 

Fig. 2 shows the section of a valve, 
cap and seat complete, the design being 
such that the correct lift of the valve is 
assured by screwing the cap down on to 
the valve, and is quite independent of 
the cylinder covers themselves. The 
crank shaft is arranged so as to pass 
right through the armature of the motor 
into the outer bearing, so that there are 
only two bearings required for the motor 
and the compressor. Dy the use of only two benrings perfect align- 
ment as well as high efficiency is ensured. The compressor casing 
is bolted directly to the side of the field magnet casting of the motor, 
and suitable fect are provided on both, as shown in Fig. 1. These 
machines may be provided with wheels arranged to suit a colliery 
gauge, so as to run ће complete machine ** in-bye for supplying 
a channelling-inachine working at the face. 
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With all larger machines than 200 cubic ft. capacity the com- 
pressor is made double-ended,” and to retain the great advantage 
of using only two bearings the motor bearing shown on Fig. 1 is 
dispensed with and two compressor casings with their bearings sub- 
stituted, each compressor being made with its four cylinders and 
running gear complete, and the flanges of the casings being bolted 
direct to the two faces of the field-magnet casting of the motor. 

It being desirable, where possible, to eliminate couplings and 
bolts to secure shafts together inside the machine, the crank shafts 
of the compressor are extended so as tc pass into the centre of the 
rotor boss, gauges being exchanged between the motor and com- 
pressor makers to ensure accuracy. The shafts do not butt in- 
side the rotor, but are drawn together by the through-bolt so as to 
draw the two cranks firmly against the rotor boss, shoulders being 


Fio. 3. 


provided on the shafts for this purpose. Driving is effected by 
means of a key-way in the rotor and keys in the ends of the crank 
shafts. In all the larger machines the pistons are provided with 
pilots so as to ensure constant thrust during the inward or suction 
stroke, and a group of pistons together vim their connecting rods, 
&c., is shown in Fig. 3. 

Note may be taken here of the provision made for easily with- 
drawing the parts for examination. On opening the end doors in 
the crank chamber of the compressor, the whole of the working 
parts will be seen. у removing the centrifugal oiler on the end of 
the crank pin, the retaining rings enveloping the feet of the con- 
necting rods will slide off without removing any bolts; by then 
placing the crank in turn opposite to the end of each cylinder, the 
connecting rods can be withdrawn sideways through the holes pro- 
vided in the piston and cylinder, as shown on the illustrations. 


Fio. 4. 


When the connecting rods are removed the pistons can them- 
selves be drawn into the centre of the casing and taken out of the 
machine. By this arrangement the whole of the working parts can 
be rapidly removed when required by only removing the bolt securing 
the centrifugal oiler. 

In the double-ended compressors the two opposite cranks are 
arranged at an angle of 45deg. to each other, and this diposition 
ensures an extremely regular turning moment, as will be observed 
from the torque diagram in Fig. 4. The two sets of polar crank- 
effort curves are shown in lotted lines, representing the varying 


resistance offered to each crank during one revolution. By super- 
паро these curves the resultant diagram shown in full lines is 
obtained. This final diagram, representing the varying torque on 
the motor during a revolution, is not corrected for the “ flywheel 
effect of the armature or rotor, and the actual resistance to rotation 
during each revolution of the motor may, therefore, fitly be described 
as perfectly regular. | 

In these double-ended machines the top half of the magnet cast- 
ing is arranged so that it can be easily lifted off, tap bolts being 
provided for securing the magnet casting to the compressor. This 
at once gives access to the amature if required. Ample openings are 
provided for ventilation, and also for obtaining access to the brush 
gear or slip rings if polyphase motors are used ; and the construction 
provides for these openings being completely closed in cases where 
it is desired to make the motor gas-tight. 

The arrangement of the author's machine together with the use 
of a single-acting piston, ensures the air getting into the cylinder as 
cool as possible, ensuring high volumetric efficiency. Before the air 
is admitted to the suction space in the crank chamber it is drawn 
through a suction filter, which is attached to the machine when it is 
installed ‘‘in-bye,”’ so as to remove any coal dust which may be 
contained in the air. 

At the beginning of this Paper the author suggested that the want 
of a suitable compressor for electric driving has sometimes hindered 
the introduction of electrical energy into mines where compressed 
air was already in use. On the other hand some electrical men may 
claim that with the introduction of electricity into mines there is no 
further field for the air compressor. Practical experience, however, 
has demonstrated that in a great many cases it is unsafe or impos- 
sible to introduce electricity at the working face, while at the same 
time the losses attendant upon the use of surface steam-driven air 
compressors with their great lengths of air pipe causes the colliery 
manager to turn to electricity as a means of saving these losses by 


А - Indicated Borse Power at Bank 
B- Electrical ~ no ж oy 

C = Electrical Horse Power at Compressor 
D- Air Horse Power at 
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Fis. 5.—DIAGRAM SHOWING RELATIVE ECONOMY oF SURFACE COMPRESSION 
WITH Lona PipE LINES A8 USUALLY FOUND IN COLLIERIES, AND ELEC- 
TRICALLY- DRIVEN . COMPRESSORS PLACED UNDERGROUND. 


enabling him to instal his compressor at the foot of the shaft and 
in some cases at а considerable distance along the main roads as 
long as the ventilation is good. Even in cases where it is allowable 
to take electricity right into the working face, it has not been found 
possible to operate any form of reciprocating electrically-worked 
coal-cutter with success. In making this statement, the author,is 
aware that reciprocating electrically-driven drills have been pro- 
duced, but he has not yet found any reliable figures which show 
that they can compete in cost of maintenance or'in satisfactory 
working with the reciprocating form of compressed-air rock drill or 
coal-cutter familiar to colliery managers. Iven when a rotary 
form of cutter, such as the various types of long-wall machines in 
use, is fitted with electric motors and reduction gearing, experience 
has shown that the cost of upkeep in experienced hands is very high. 

In all of these cases the electrically driven compressor, cither in- 
stalled **in-bye" or at the foot of the shaft, enables all of the 
advantages of economical generation and transmission of electricity 
to be used, while at the same time the miners at the working face 
are enabled to utilise ordinary machines of the reciprocating or 
rotary type with which they are familiar, which are very simple, 
and therefore not liable to go wrong, and which have the advantage: 
of ventilating the face by their exhaust. 

It may be urged that when steam is available on the surface for 
other purposes it is more economical to drive a large surface air 
compressor direct rather than to produce electrical energy, and to 
transmit it to the compressor underground, where it is there con- 
verted into mechanical energy at the motor. The author proposes, 
therefore, to examine the relative conditions under both systems, 
and to show that the electrieally-driven “ in-bye" compressor has 
the advantage in regard to economy. s 

It is well known amongst all colliery men that the transmission 
of air through long distances is undoubtedly attended by a con- 
siderable loss through friction, and also on account of leakage. 
Theoretically, of course, it is possible to design pipe lines so that 
the loss through friction is not a serious one; but every colliery 
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manager who has had the problem to face knows that it involves a 
large capital outlay if the pipes are kept large enough; and it 
usually happens, whether from a desire to reduce capital expenditure 
or because sufficient provision has not been made for extensions, 
that the pressure drop through friction, when a considerable quantity 
of air is being used at the end of the line, is somewhat serious. The 
author noted a case the other day in a large colliery, when the pres- 
sure on bank was 65 Ib., and in-bye" near the coal-cutter was 
56 lb. As soon, however, as the cutter was started the pressure fell 
below 40 lb. 

Although it may appear that leakage is theoretically a preventable 
loss, it will be readily admitted that, however perfect an installation 
may be at first, leakage invariably becomes in the course of time a 
considerable factor in the total losses, and it is questionable whether 
on account of leakage and friction together in average collieries 
much more than 50 per cent. of the energy in the air delivered at 
the compressor finds its way into the machines below where it is 
used. e author has visited several collieries where the air pres- 
sure on bank is 601b. to 651b., and where the pressure on the 
machines at the face is below 40 Ib., and whether this loss is due 
entirely to leakage or entirely to friction or to a combination of 
these and other causes it is beyond argument that if the only power 
required were that to produce the air at 40 Ib. pressure at the face, 
instead of producing 60 lb. pressure on bank, a saving in this respect 
alone would be effected of 80 per cent. Ifa considerable portion of 
the тор in pressure is due to leakage, there will, of course, be a 
further loss due to the fact that the work done at the higher pres- 
sure in the air cylinders on bank was done on a larger volume of air 
than that actually used at the lower pressure below, representing a 
still further loss. P ; 

Fig. 5 shows in diagrammatic form a comparison between a pit- 
head compression and pipe-line system with 50 per cent. leakage 
and friction loss and an electrical system with pit-head electrical 

lant consisting of direct-coupled engine and dynamo and an *' in- 

ye ’' electrically-driven air compressor. The relative powers obtained 
in each system are represented by percentages, cach system starting 
with 100 per cent. at bank, this representing the indicated horse- 
power in the steam cylinders of the engines there. 

Dealing first with the steam-driven surface air compressor, it is 
assumed that its combined mechanical and volumetric efficiency 
will be 80 per cent., so that of the 100 per cent. of energy applied 
in the steam cylinders 80 per cent. will pass away in the form of 
compressed air into the mains. In view of the difficulty of efficiently 
jacketing large air cylinders, with the result that the air passes 
away hot and shrinks in volume while cooling in passing through 
the pipes, this efficiency is probably over than under the mark. It 
is represented on the diagram at D. Assuming leakage and friction 
losses of 50 per cent. in the pipe line, we have the energy available 
at the working face represented by E, which is 40 per cent. of A. 


Turning now to the electrically-driven system, any high-class 
direct-coupled high-speed engine and dynamo can be relied on to 
give a combined efficiency of 85 per cent., so that 85 per cent. of 
the energy in the steam cylinder at A appears at B, at the dynamo 
terminals, in the form of electrical energy. Assuming a drop of 
5 per cent. in voltage in the electric conductor to the air-compressor 
motor “ in-bye," and we have 80:7 per cent. electrical energy avail- 
able at С, Here it enters the motor coupled directly to the shaft of 
the рле The motor efficiency may be taken at 92 per cent., 
and as the brake-horse-power of the motor is given off on the cranks 
of the compressors, which operate directly on the air-pistons through 
the connecting-rods, the mechanical efficiency of the compressor is 
also about 92 per cent. Its volumetric efficiency may be taken at 
94 per cent, so that we have a combined efficiency of the motor- 
driven compressor of 92 per cent. of 92 per cent. of 94 per cent. 
= 79} per cent. 

We find, therefore, that of the 80°7 per cent. of energy put into 
the motor 794 per cent. (or 64 per cent. of the original energy at A) 
is given out in compressed air from the compressor. From this 
comparison it will be seen that the electrical system, even allowing 
for the inevitable losses of double conversion of energy, shows a 
large saving over the pipe-line system with the losses assumed. 

It may, of course, be contended that the assumed losses on the 
pipe-line system are too great; but, on the other hand, it should be 
remembered that in the diagram on Fig. 5 the energy available in 
the steam cylinders of the two systems is equal. Asa matter of 
fact, however, if the comparison were carried back to the coal heap, 
a further advantage would be found in favour of the electrical system 
due to the improved economy of the high-speed engine or steam 
turbine driving the generator. If this were taken into account, the 
economical advantage of the electrically-driven system would be 
still more marked. 

When the operations of the various electrical power companies 
are borne in mind, and the low cost per unit at which a supply of 
electrical energy can now be purchased in many centres, it will be 
admitted that the consideration of a suitable air compressor for 
driving by electric motors is one which is worth the attention of 
colliery managers. 
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THE PHENOMENA OF MAGNETIC YISCOSITY IN 
STEEL USED FOR INDUSTRIAL PURPOSES, AND 
THEIR INFLUENCE ON METHODS OF MEASURE- 
MENT.* 


BY M. R. JOUAUST. 


The phenomena of viscosity or of magnetic lag have been known 
to physicists for a considerable time. Ewingf first pointed out the 
fact that in weak magnetic field soft iron is notimmediately magne- 
tised to a degree corresponding to the magnetic force to which it is 
subjected. Klemencict has studied this phenomenon with soft-iron 
wires, and even with steel wires in magnetic fields, going as high as 
1:6 gauss. This physicist employed the magnetometric method, 
and noted deviation of the suspended system four seconds, and also 
one minute, after the magnetic field was established. He observed 
that the absolute value of the phenomenon (the difference between 
these two deviations) шога with the field intensity, but that ite 
relative value (the ratio of the difference between the two deviations 
to that existing at the end of one minute) decreased towards zero. 
The phenomenon was less intense in fine than in coarse wires. 
Fromme§ who has also studied this phenomenon on wires, and by 
the magnetometric method, observed that if soft iron was subjected 
to weak fields, it passed through a hysteretic cycle. The pheno- 
menon of magnetic viscosity made itself apparent at all points of 
this cycle, or, in other words, in the case of soft iron, and in feeble 
magnetic fields, the change of magnetisation corresponding to any 
given change in the magnetic field is not produced instantaneously. 

More recently Wilson has had occasion to observe this phenom- 
enon under conditions more or less identical with those under which 
we ourselves have studied it. Wilson studying, by the ballistic 
method, a ring composed of almost pure iron, observed that if the 
magnetic field was suddenly changed from one extreme value to 
another (from +9°24 to —9°24 gauss), the variation of induction 
was instantaneous, but that if the field was shifted from + 9°24 to 
—1:1 gauss (the latter being the value of the coercive force), de- 
flections were obtained on the ballistic galvanometer by bringing it 
into the secondary circuit 10 seconds after the variation of the 
magnetic field had been produced. All these phenomena have 
hitherto been studied only with very weak magnetic fields and with 
very soft iron. The ring studied by Wilson contained only 0:1 per 
cent. of manganese, 0:018 per cent. of sulphur and traces of carbon 
and silicon. The maximum value of the permeability was 5,480, 
which gave an induction of 9,100 for a field of 1°65 gauss. It seems, 
therefore, that this phenomenon has hitherto been considered as 
negligible in soft steels used for industrial purposes, and in the con- 
ditions under which they are usually studied. Almost all con- 
clusions regarding permeability and hysteresis of these steels are 
arrived at by applying the ballistic method to fairly massive test 
pieces. To our kuowledge none of the experimenters studying the 
problem have seemed to guard against the causes of error which 
must necessarily arise with employment of the ballistic method, 
iu the time necessary for the variation of magnetisation, a time 
which in certain cases might be far from negligible with respect 
to the period of oscillation of the galvanometer needle employed. 
But the investigations of this subject, undertaken in the Central 
Laboratory of Electricity at Paris, seem to show that nearly all the 
very soft steels, which manufacturers have at last succeeded in pro- 
viding for electricians, present this phenomenon in a sufficiently 
marked degree to cause the experiments carried on by the ballistic 
method upon solid test pieces made from these steels, to be subject 
to grave errors. We believe, therefore, that it may not be without 
interest to furnish some data of the principal results obtained in 
these investigations. 

The study which we have undertaken in the investigation of this 
subject was mainly conducted on two rings of soft cast steel derived 
from the same pouring. One, ring A, had the following dimensions: 
Outer diameter, 147 mm. ; inner diameter, 107 mm.; height, 25 mm. 
Ring B had as its dimensions: Outer diameter, 147 mm. ; inner 
diameter, 127 mm.; height, 80 mm. The steel of which these rings 
were composed had the following constitution : Carbon, 0:18 per 
cent.; silicon, 0°09 per cent.; sulphur, 0:04 per cent.; manganese, 
0'5 per cent. This steel had been annealed at 900°C. The best 
method by which to study magnetic viscosity is undoubtedly the 
magnetometric method, but as this process cannot be applied to test 
pieces of this form, we have employed the method utilised by Wilson, 
which consists in proceeding as if the ring were to be studied by the 
ballistic method, but only inserting the galvanometer in circuit a 
determinate and varied interval of time after the change in the 
magnetising force has been produced. 

The ballistic galvanometer which we used in these experiments 


is of the Deprez-d'Arsonval type, constructed by Carpentier. Its 


* Abstract of a Paper read at the International Electrical Congress at 
Rt. Louis, 1904. : 


t Ewing. ‘Magnetism in Iron," p. 122. 
+ Klemencic. Wied. Ann., Vol. LXII., p. 68 and Vol. LXIII., p. 61. 
$ Fromme. Wied. Ann., Vol. LXV., p. 41. 
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period of double oscillation is about 8 seconds. The apparatus used 
for are ta the ballistic galvanometer in the circuit consisted 
essentially of a pendulum which, at a determined point of its swing, 
closed the galvanometer circuit by means of a relay operating a 
switch placed in series with secondary winding of the ring. 

The rings of soft annealed cast steel, which were employed in 
this experiment, had been prepared more than a month before the 
experiments began. At the very outset of the test, each one of these 
rings was made to pass through two or three hysteretic cycles, and 
the magnetic field was made to vary between + 90 gauss (which 

corresponds to an induction of 17,000 gausses or thereabouts). It 
was then observed in the case of the two rings, that if the magnetic 
force was suddenly varied from its maximum value to 0, it was 
possible to put the ballistic galvanometer in circuit a considerable 
time after this change, and still obtain a deflection. The following 
are the results obtained for the two rings with the ballistic galvano- 
meter in both cases, with the same conditions as to damping (closed 
on a total resistance of 1,000 ohms): 
Time, seconds ........ „„ 1723 4-8. 4 5.5.0 
Deflection mm (Ring A). 250:0 .. 60°0 .. 31:0 .. 16:5 .. 90 .. 50.. 1:5 
» (Ring В). 1670 .. 57:0 .. 240 .. 15:0 .. 6:0 .. 45 ..277 

As may Бе seen, the phenomenon seems even more marked іп 
the thin ring than in the thick one. 

These phenomena are certainly due to magnetic viscosity, and 
cannot be attributed to the action of induced currents. The latter 
might, indeed, give rise to analogous results, but the duration of the 
action observed would be much less. If we refer to the numerical 
results obtained by Hopkinson* in his study of the action of in- 
duced currents, we see that the maximum lag produced by these 
currents would be 0:4 seconds, while we observed that the ring did 
not reach its final magnetisation until after six seconds had elapsed. 

When, on the contrary, the maximum magnetising force was 
suddenly applied, it was found that the magnetisation was imme- 
diately produced, and that, however quickly the ballistio galvano- 
meter inight be placed in circuit, after the variation of the magnetic 
field had been produced, no deflection was observed. Thus it was 
clearly evident that the phenomenon of magnetic viscosity was 
presented. | 

These experiments were continued a week later, the two rings in 
the interim having been subjected to repeated magnetisations. A 
notable diminution of the phenomenon was observed. In the case of 
ring B, the phenomenon became imperceptible after a lapse of two 
soconds, but remained more intense in the case of ring A, although 
here showing a marked diminution. The fact that the phenomenon 
is more intense in the case of the thick ring than in that of the thin 
one is entirely in accord with the results of Klemencic ; but the fact 
is, nevertheless, seemingly at variance with his results. 

According to Klemencic and Fromme, repeated magnetisations 
have no influence upon the intensity of the phenomena of viscosity. 
Now, it is true that after this second experiment, in spite of numerous 
and ropeated magnetisations, it was not possible to observe any 
further weakening in the phenomena. The falling off in the second 
series can only be attributed, therefore, to magnetisations of a steel 
which had never been previously magnetised. The considerable 
diminutions of viscosity, which were observed, could not be attri- 
buted to an effect of age. This would hardly account for a phe- 
nomenon produced in less than three days in steel which had been 
annealed for more than a month and which has since shown itself 
80 5 + | 

he study of viscosity undertaken after these two experiments 
bore npon two points, namely :— 

1, The study of viscosity for different points of a cycle of 
hysteresis, the extreme values for which correspond to saturation. 

2. The study of magnetic viscosity for the different points of the 
theoretical curve of magnetisation. (Summits of increasing cycles.) 


I. STUDY or MAGNETIC Viscosity АТ DIFFERENT POINTS OF A 
CYCLE or HYSTERESIS. 


If in the case of ring A, a cycle of hysteresis is described between 
the values of the magnetising force respectively equal to H = +98 
gausses (induction + 17,100) one observes that the phenomena of 
viscosity are feebly indicated at a magnetising force of -- 8:8 gausses 
(induction 12,000). They increase little by little, become very in- 
tense when the magnetising force is nil, continue to increase after 
the reversal of the magnetising field, seem to present a maximum at 
& force close to the coercive force, and again become negligible at a 
magnetising force of — 8 gausses (induction — 11,800). 

The curves of Fig. 1 relate to this phenomenon, and were obtained 
in the following manner : The magnetic field was suddenly changed 
from its maximum value of 98 gausses to a weaker positive, null or 


* Hopkinson. Proc. Roy. Soc., Vol. LVI., p. 108. 

+ This constancy is not perhaps in contradiction to the fact pointed out 
by Kiemencic ; namely, that the phenomenon of viscosity is very intense 
alter annealing, and then decreases, as the ring studied had been annealed 
for some time, .It may be noted, however, that we have observed the 
phenomenon in the case of steels which had been annealed several years 
before, 


negative value, and the deflections obtained on the ballistic galva- 
nometer were noted, on placing this apparatus in circuit, only for a 
certain time after suddenly producing the variation of the magnetic 
force. The ballistic galvanometer was, of course, subjected to the 
same conditions of damping in every case. In these curves the 
abscissas are the time intervals, and the ordinates represent the 
deflections obtained in percentage of that obtained by leaving the 
ballistic galvanometer in circuit at the moment when the variation 
of the field was produced. 

These results are perfectly definite. The experiments were re- 
peated several times, and the curves obtained are identical in size 
and shape. As may be seen from an examination of the curves, 
the duration of the phenomenon increases, from the moment the 
magnetic field is reserved, up to a value approximating — 1 gauss, 
which is precisely the value of the coercive force. This result may 
easily be explained by assuming, with M. Maurain,* that viscosity 
is due to the close vicinity of particular molecular magnets at a 
moment when their relative position is unstable, a condition which 
is obviously fulfilled at the moment when the reversal of magnetisa- 
tion is about to occur. 

But it will be observed that, although the phenomena of viscosity 
diminish rapidly in duration when the field e has become numeri. 
cally greater than the coercive force, yet so far as concerns the first 
second of time following the variation of the field, they continue to 
increase in importance up to a value of Л comprised between – 1:3 
and – 2, іп such a way that although, for instance, for h=- — 0:64, 
the duration of the phenomenon is about seven seconds, the deflection 
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after the Іарве of a half-second is only two-tenths of the initial com- 
plete deflection, yet it is about three tenths and a-half for h —2:08 ; 
although, in this case, the phenomenon has completely ceased after 
five seconds. This fact should, in our opinion, be attributed to the 
action of induced currents. We have already seen that these currents 
may have an action analagous to that of viscosity, though of shorter 
duration. We know, moreover, from the investigations of Hopkin- 
son, that the action of these currents is at its maximum at the 
moment when the magnetisation which tends to develop in iron 
corresponds to the maximum of permeability. 

We see by examination of the cycle of hysteresis that precisely 
for values of the magnetic field comprised between —1:8 and - 2 
gausses, the steel should be in а condition analogous to that of 
maximum permeability. The increase of the phenomenon in this 
condition during the first instants following the variation of the field 
may then, as it seems, be attributed to induced currents which 
superimpose their action upon that of viscosity, or, with more proba- 
bility, to a reactive influence of these currents upon the phenomenon 
of viscosity. 

The phenomenon of vicosity is very weak for h= +0°9, and com- 
pletely ceases after a lapse of 2:75 seconds; while for h= -- 0:64 the 
deflection is only 0:15 per cent. of the original deflection of suai 

There is another means of causing viscosity to appear at a poin 
in a cycle of hysteresis. If the magnetising field is suddenly 
changed from its value +H to a value h, then, generally as the 
result of viscosity, the deflection 6 read on the ballistic galvano- 
meter is weaker than that which should have appeared in conformity 
with the variation of the flux which has been produced. And 


* Maurain. Eclairage Electrique, Vol. XXXVII., p. 42. 
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indeed, if, after having waited a few moments, the magnetising field 
is varied from to - H, one observes a deflection 6,, such that 
6+ 6, is less than the deflection A, observed in passing from +H to 
—H. But if we shift the magnetic field from h to +H (corre- 
sponding to a condition of saturation), as the phenomenon of lag is 
not produced, the deflection of 6, read on the ballistic galvanometer, 
is a good indication of the variation of flux which has taken place, 
and which is equal to that which should have been measured ; in 
which case we have, as might be expected, ¢,+¢,=A. We may note 
at once that the ratio А = ё, — 0/6 may serve as a means, with a given 
ballistic galvanometer, and under given conditions, to indicate the 
relative viscosity at a given point of a cycle. 

Hitherto we have considered the case where a sudden variation 
in the magnetising field is brought about from its maximum value 
Н, to another value л. It is interesting, in order to appreciate the 
value of certain methods of measurement, to observe what occurs if, 
instead of producing this variation all at once, we split it up into 
several successive steps. In Table I. we give, in column I., the 
actual variations of flux produced ; in column II. the variations esti- 
mated from the ballistic deflections when the variation is produced 
all at once, and in column III., when the process is divided up into 
about 15 successive. operations, the value of the maximum of the 
field being in both cases 98 gausses. 


E Table I. 

H Gauss. | J. . III 
Жагы F 8,000 7.700 7.650 
N . 8,720 8,200 , 8,300 

Оаа Кее 10,500 ` 9,600 9,850 
BUT din eines 13,700 11.700 12.200 
J . 17,850 13,650 | 14,750 


As may be seen from an examination of the numbers in the last 
two columns, the differences obtained in both cases may be attri- 
buted to errors of observation and present no systematic variations. 

Consequently, it seems that for all points at which the phe- 
nomenon of magnetic viscosity occurs, the total effect observed 
with sudden variation of the magnetising field may be considered as 
the sum of the effects obtained at each one of the intermediary 
points, when the variation is produced by successive stages. A re- 
mark must, however, here be made in this connection. 

In column I. we have given the true variation of flux produced. 
But it is a well-known fact that, in general, this variation of flux is 
not the same in both cases—namely, when the variation of the mag- 
netising field has been produced all at once or through several suc- 
cessive steps.“ We may give an example of these variations. In 
the case of a ring composed of sheet iron, in which the phenomena 
of viscosity are relatively feeble, we obtain on the ballistic galvano- 
meter, by varying the magnetising field from its maximum value, 
70 gausses, to the value zero, the following deflections: In one step, 
205 ; in three steps, 202; in eight steps, 199. | 

In the case of rings of soft steel, presenting the phenomenon of 
viscosity, on the contrary, the variation of flux is the same, what- 
ever the mode of varying the magnetising field may be. There is 
nothing surprising in this. The marked variations given above in 
the value of remanent magnetism, and depending on the manner 
in which the magnetising field has been made to vary, come under 
the general case of abnormal magnetic phenomena. In the case of 
the sheet iron, we may observe that in consequence of the impulse 
received at the time of the sudden variation of the magnetising 
field, the individual molecular magnets whose movement is not 
damped pass beyond their position of equilibrium, and as the latter 
does not correspond to a state of stable equilibrium, they do not 
exactly return thereto. In the case of the steels with which we are 
concerned, the movement effected by the aggregation of all the in- 
dividual magnets is, on the contrary, a damped movement, and by 
all modes of motion they all arrive at the same final position of 
equilibrium. a | 

Influence of the Thickness of the Ring.—As we have already 
pointed out, except for the first experiments, the phenomena of vis- 
cosity were found to be less for Ring B, which has only 1 em. 
thickness, than for Ring A, which has 2cm. Table II. sums up the 
results obtained from this ring: 


Table II.— Deſlections in per cent. of Original Deflection of Complete 


Reversal, 
| h maximum = 100 gausses. 

Time in seconds, | . 1005 | 165 2.75 | $85 | 495 | 60 
h =0. eee е 2 2 „ 2 | 100 | 277 • | ee ee | ee T 
1 O88 2» 100 | 60| 09 015 .. " 
1812: 100 18˙0 | 40 | 07 | 0-251 , 
i] она е 100 20:0 | 12 P cmm. d 
П cvs ын 100 130 | .. s 
hd 6. sese жула: es, 100 60 W osi 


Warburg On Hysteresie." Jtapports, Congress of Physics, 1900; 


Gumlich and Schmidt, ELK. Zeit., 1893, 


It may be interesting to compare for both rings, A and B, the 
values of the ratio designated above as X. 
We obtain then the following results :— 


h gauss z0:0 0:7 oe 0:98 1:3 oe 2:9 
\ (Ring A) =0 055 013 . 0-23 098 .. 017 
à (Ring В) =0-03 0-06 011 0-07 .. 0-03 


We note that in the region comprised between Л =0, h = —1, t.e., 
so long as h is inferior to the coercive force, the value of А for Ring 
A is approximately double its value for Ring B; the values of A 
would be then approximately in proportion to the thickness of the 
rings. This is, perhaps, only a mere coincidence, to which it may 
seem expedient to call attention, but to which too much importance 
should not be attached, as the means which we have employed 
hardly lends itself to the investigation of quantitative results. At 
all events, as soon as À has passed beyond the value of the coercive 
force, the relation АА /АВ seems to increase. There is nothing strange 
in this, for we have seen that in this region induced currents seem 
to play an important part, and, moreover, the duration of the 
phenomenon becomes rapidly negligible in the thin ring as compared 
with the period of the ballistic galvanometer, so that our modus 
operandi becomes defective. 


II.—Srupy or VISCOSITY AT A POINT OF THE THEORETICAL CURVE 
OF MAGNETISATION. 


If we seek to trace the theoretical curve of magnetisation by 
noting apices of increasing cycles in the case of a steel which has 
been previously neutralised, we observe that if we suddenly pass 
from one extreme of the magnetising field to the other it takes a 
certain length of time for the magnetisation to assume its new 
value. The method of observing the phenomenon was the same 
as for the first part of this study, and consisted in observing the 
deflections of the ballistic galvanometer when placing this apparatus 
in circuit a certain time after the reversal of the field. To make 
this test, we bring the steel ring to a neutral state by passing it 
through successive cycles of magnetisation of decreasing amplitude. 
This part of the operation should be made with the greatest care, for 
if the steel has not been brought into a neutral state, one would 
subsequently be led to describe not true cycles of hysteresis, sym- 
metrical with respect to the representative point of the neutral 
state, but loops of no definite size or shape, and the phenomena of 
viscosity would not have the same intensity in passing from one 
such loop to another. Table III. gives the results obtained from 
the test of Ring A. 


Table III. —Deflection in per cent. of Primitive Deflection of Reversal. 


Time in seconds. 055. 1:65, 275 385 495 60 775 


— ——— — — — — 


h=05 B= 1,250 . . 100 20 |18 035 sh wa ж 
h=075 B= 2,500 . .. 100 30 |55 |10 035 .. .. .. 
h=14 B=4,000 ....: 100 46 150 |40 |075 02 01 .. 
h=27 B=7,000.... 100 38/77/06 .. .. n 

h 43 30 | 1:5 8 T 


mum equal to 2,850. 

As already pointed out, almost all soft industrial steels now 
present this phenomenon in a fairly high degree, especially when 
test pieces of considerable thickness are tested. In the case of 
sheet iron, on the contrary, the phenomenon is relatively very 
feeble and can not be determined with the means that we have 
employed, save for a few points only of the cycle of magnetisation 
and by selecting the conditions of maximum sensitiveness. This 
phenomenon, moreover, seems to be produced in all ferro-magnetic 
bodies in a manner more or less worthy of note. In the case of 
a cast-iron ring of 2 ems. thickness, if one passes suddenly from 
a field of 90 gausses to a value close to the coercive force, one can, 
by putting the ballistic galvanometer in circuit 0'2 seconds after 
having produced the variation in the magnetising field, obtain a 
deviation equal to about ,i,th of the initial deflection. We cer- 
tainly have here to deal, then, with a phenomenon due to viscosity 
and not to induced currents, for as soon as one has gone beyond 
the value of the coercive force, the phenomenon ceases entirely. 

At all events, if it was interesting to observe that the phenomenon 
of magnetic viscosity could be evidenced both in the case of sheet- 
iron rings and of cast-iron rings of a certain thickness, it is especially 
important to remark that with test pieccs of these substances, the 
phenomenon of viscosity can have no appreciable influence on the 
exactness of the ordinary measurements. 

We may also notice an experiment in which we have sought for 
the action of an alternating field upon viscosity. We know that 
Marconi originally attributed the operation of his magnetic wave- 
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. detector to an action of alternating currents upon viscosity. Since 
then the experiments of Maurain have shown that we here have to 
deal principally with a diminution of ordinary hysteresis. 

In order to tee if there was not also an action upon viscosity, we 
have superposed upon the magnetising winding of Ring A, a wind- 
ing traversed by alternating currents of the frequency 42 cycles per 
second. The experiment thus carried out was, of course, a rough one, 
the action of alternative current being purely superficial, but we 
have obtained, nevertheless, a marked reduction of Reder Thus 
the action of alternating currents increased 5 per cent. the deflection 
obtained by passing from the maximum field +H to the interme- 
diate value of Л; but the difference observed between this deflection 
and that read on the ballistic galvanometer in returning from h to 
+H remained the same in both cases. It seems then that the action 
of an alternating current has no action upon viscosity, a result in 
complete accord with our ideas of the action of an alternating cur- 
rent upon magnetisation. Nevertheless, the experiment, for the 
reasons set forth above, is not, perhaps, very conclusive. 


In the discussion on the Paper Mr. C. P. STEINMETZ made the follow- 
ing remarks: Mr. Jouaust's Paper deals with a characteristic of the mag- 
netic field much less familiar to us than the phenomena of magnetic 
hysteresis which we have to deal with in alternating-current engineering. 
It has been suspected, ever since the early days, that the hysteresis loss 
is dependent on the frequency with which the magnetism changes, and 
there is a time-lag of magnetism or a magnetic viscosity. But investiga- 
tions made in alternating-magnetic fields have failed to establish conclu- 
sively the existence of such a time-lag. At the same time, such a time- 
lag has been observed, and the Paper here deals with it. The time, 
however, during which this phenomenon occurs is large compared with 
the time of the period of even our slowest alternating currents, so that 
within the range of commercial frequencies, the hysteresis loss per cycle 
is a constant, and no time-lag, no magnetic viscosity, comes into con- 
sideration. Nevertheless, you can appreciate the engineering bearing of 
this magnetic viscosity or this time-lag by considering those cases where 
the magnetic circuit is exposed either to alternating or to direct magneto- 
motive forces. It means that the magnetic flux produced by an alter- 
nating current is less than the magnetic flux produced by a direct current 
of the same intensity, especially so in that range of the magnetio charac- 
teristic where it ia lees stable; that is, in the range of the characteristic 
where it is steepest. The engineering bearing of this you can see Ey con- 
sidering, for instance, its influence on the speed characteristic of those 
modern electric railway motors which are designed to operate on alter. 
nating currents as well as on direct currents; or, by considering its in- 
fluence on electric meters, in which the indication is given by the action 
of iron in the magnetising field. 


FESSENDEN WIRELESS TELEGRAPH PATENTS. 


A budget of eight American patents containing a total of 109 
claims was issued on July 4 to R. Fessenden for improvements in 
wireless telegraphy. These patents deal with all of the construc- 
tional details of a system for signalling by electromagnetic waves, 
and disclose several distinctly novel features. One of the patents 
relates to that form of receiver called the liquid barretter, as 
illustrated in Fig. 1. The receiver consists of a glass tube containing 
a solution of nitric acid or caustic soda. A fine wire terminal is 
immersed in the solution. The oscillatory currents to be detected 
and a constantly · flowing current from a local source both flow through 
the constricted conducting-fluid path; and the oscillatory currents 
produce a change in the amount of current flowing through the local 
circuit. The present invention refers specifically to the use of a 
pressure on the liquid above atmospheric pressure so as to increase 
the loudness and clearness of the signals obtained in the telephone 
receiver. The inventor states that very good results have been ob- 
tained with pressures as high as 40 Ib. or 501b. per square inch. 

Two of the patents relate to condensers. In one of these the 
inventor suggests the use of short lengths of cables such as are 
used for high-voltage power-transmission circuits, the advantages 
being that the condenser is not subject to heating, is little affected 
by hot weather, has very small losses, is very conveniently arranged, 
is readily repaired in case of damage, and is comparatively inex- 

ensive. Another form of condenser is that illustrated in Fig. 2, 
in which the dielectric is compressed air. The great fact in the 
efficiency of compressed-air condensers is that at a pressure greater 
than about 601b. per square inch, the static discharge and its accom- 
panying loss of energy, which may amount to 50 per cent. in air 
at ordinary pressures, seem to disappear entirely. The inventor 
states that with plates one-twelfth of an inch apart under a gas 
pressure of about 175 Ib. per square inch, when the potential is 
raised to 27,500 volts, there is no apparent loss of energy, while 
at 28,500 volts a spark passes between the plates; and that it is 
practicable to make condensers of reasonable size and cost and 
having a higher efficiency than condensers with any other dielectric. 
With the air condenser there is no dielectric hysteresis or brush dis- 
charge, and apparently no loss of any kind, and almost any degree 
of resonance appears to be obtainable by its means. 


The period of | 


oscillation and hence of the frequency of the wave produced, appears 
to remain absolutely constant irrespective of the temperature and 


other conditions, so far as can be measured; that is, to within about 
one-tenth of 1 per cent. as determined by the hot wire barretter. 
The subject of aerials is treated in iwo patents. For permanent 
land stations there is described an aerial consisting of a cylindrical 
structure insulated at the base from the ground and provided at 
the top with a collection of wires radiating from the aerial. By 
using cylindrial sections of suitable diameter a great height may 
be obtained. Provision may be made for access to any part of the 
aerial by an internal ladder. A water jet aerial is shown in Fig. 8. 
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Fia. 2.— COMPRESSED Gas 


Fic. 1.—Liquip BARRETTER. CONDENSER. 


This type is intended for use on board ships where the masts have 
been shot away, or where long distances are required on fortifica- 
tions at which a permanent mast is not desired. 

Three patents relate to the general subject of signalling by elec- 
tromagnetic waves. According to one of these, the inventor suggests 
as the initial source of energy an alternating-current generator with 
which is emp oyee a condenser that may be placed in operative re- 
lation alternately to the generator and to the aerial. A commuta- 
tor driven synchronously by the generator is used for ыа 
the connections of the circuits as desired. Two of the patents relate 


Fic. 3. —LIOUID AERIAL. 


rather to wireless telephony than to wireless tclegraphy. Broadly 
considered, the method employed consists in the practically-con- 
tinuous generation of electromagnetic waves and in modifying the 
radiations without interrupting theircontinuity.* Numerous methods 
are proposed for using the sending and receiving telephone appa- 
ratus. According to one method, there is employed a dyamo capable 
of producing directly in the sending conductor the desired wave 
frequency—as, for example, & dynamo having frequencies up to 
800,000 per second, and capable of radiating several horse-power. A 
telephone transmitter is inserted in the field circuit of the dynamo. 


* See The Electrician, Vol. LII., p. 263. 
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worked on the overhead-trolley system, as were the Falkirk tramways. 
That system of traction was not in contemplation by the Legislature when 
the Act of 1870 was passed. Respondents also relied upon certain te-tiong 
in their special act and upon regulations made by the Board of Trade in 
pursuance thereof as defining the measure of protection afforded {o 
complainers. 
An arrangement had been come to by the parties whereby certain 
alterations to complainers' wires were to be carried out by them without 
rejudice to their claim against respondents if liability should ultimately 
e establisbed. 
His LORDSHIP refused the application. 


On speaking into the transmitter the field strength of the dynamo 
will be varied, and the intensity of the radiation from the sending 
conductor will vary to correspond with the tones of the voice. The 
usual telephone receiver equipment is used at the receiving station. 
The capacity effects which are so prejudicial to good speed in cable 
telephony are absent in the transmission by electromagnetic waves, 
and the higher harmonics of the voice are transmitted without dis- 
tortion, resulting in extraordinary clearness of articulation. The 
inventor states that there is not the slightest doubt that the trans- 
mission of speech across the ocean is quite possible by this means. 


Enclos:d Arc Lamp Litigation —The action brought by the 
Jandus Are Lamp & Electric Co. (Ltd.) against Arc Lamps (Ltd.) for 
alleged infringement of patent has been settled, and the defendants’ 
appeal has been withdrawn on terms agreeable to both parties. The de- 
fendants have now taken a licence from the Jandus Co. The proceedings 
in the Appeal Court were set out in The Electrician for March 10, 1905, 
and those in the Court of First Instances were given іп our issues for 
Jan, 20, Feb. 17 and 21, 


CORRESPONDENCE. 


A HOT-WIRE ALTERNATING CURRENT AMMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In your issue of August 18th (p. 718) a new form of 
hot-wire instrument for alternating-current measurement is 
described. Some four years ago I had one made identical with 
this in all but the agate bearings on the wires. It has, how- 
ever, the great objection of being insensitive and is practically 
of little use for other than demonstration purposes. To increase 
its sensitiveness the construction was modified by placing the 
direct and alternating-current wires in opposition with two 
springs in series connecting them (Fig. 1). Between the springs 
was a short piece of fine silk, which passed several times round 
a small steel needle pivoted at both ends and carrying a mirror 
and counterbalance. This greatly increased its sensitiveness, 
but not to compare with potentiometer accuracy. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— 


APPOINTMENTS VACANT AND FILLED. 


Portsmouth Education committee invite applications for the posi- 
tion of head of the department of physics and electrical engineering 
at the municipal technical institute. Salary £175 per annum. Ap- 
plication forms, &c., from the Principal, to whom applications by 
Sept. 4. See an advertisement. 

The Governing Body of Battersea (London) Polytechnic invite 
applications from electrical engineers with teaching experience for 
evening lectureship in electrical engineering (lectures and practical 
classes three evenings a week) for the session September to May. 
Salary £150 per annum. Particulars from the secretary (Mr. 
Joseph Harwood). See advertisement. 

The Governing Body of Battersea Polytechnic also require à 
working engineer to take charge of electrical installation, heating, 
and gas and water arrangements of the Polytechnic. Commencing 
458. weekly. Applications to the Secretary by Sept. 6. 

An assistant lecturer and demonstrator in engineering is required 
at the Merchant Venturers’ Technical College, Bristol. Salary £170. 
Particulars from Registrar. Applications by Sept. 18. 

A lecturer in electrical engineering and physics (salary £200 
rising to £250) and a lecturer in chemistry (£150- £160 rising to £200) 
are required at Wigan Mining and Technical College. 

‘A demonstrator in chemistry is wanted for West Ham Municipal 
Technical Institute. Salary £120 per annum. Applications by 
noon Sept. 5. 

A teacher of practical mathematics is wanted for Tuesday evenings 
at the Hyde Technical School. Applications by Sept. 2 to the 
secretary, Mr. S. Ashworth. 

Festiniog District Council invite applications from persons 
qualified to superintend the public lighting, which comprises trim- 
ming, cleaning, and supervising are and incandescent electric lamps, 
and generally do the work connected with the public lighting of the 
district. The person appointed must also be a good plumber and be 
able to assist in connection with the gas and water undertakings and 
shall make himself generally useful as required and instructed by 
the surveyor. The person appointed will be deemed to be a day 
employé and will be paid a day wage as such and not a salary.” 
Applications by Sept. 14. 


EDUCATIONAL NOTICES. 


Glasgow and West of Scotland Technical College.— The ses- 
sion begins on Sept. 26 in the new buildings recently erected. The 
diploma of the college is granted in electrical, mechanical and civil 
engineering, mathematics and physics, chemistry, metallurgy, 
mining and naval architecture. The courses of study extend over 
three sessions, and special courses for individual students are ar- 
ranged as required. "There are new and well.equipped laboratories 
in the departments of electrical and mechanical engineering, tech- 
nical chemistry, physics, metallurgy, &c. The preliminary examina- 
tion begins on Sept. 18. Calendars and prospectuses may be ob- 
tained from the Secretary. See also an advertisement. 

University College, Bris;91.— There are courses at this col'ege 
for civil, electrical, mechanical and mining engineers, architects and 
surveyors. Special facilities are offered in the way of college and 
engineering works scholarships, favourable arrangements being made 
with firms in or near Bristol for practical training to be obtained 
concurrently with the college course. A diploma is awarded to 
students who pass the qualifying ex iminations. The associateship 
of the college is conferred on those students who obtain a first-class 
senior diploma. Applications for vacancies in October to the secre 
tary (Mr. Jas. Rafter), from whom prospectuses, &c., may be obtained. 


Fia, 1. Fria, 2. 


I believe, however, that this modification with the side 
tension carried, as in the Hartmann & Braun instruments, a 
step further (Fig. 2), is capable of giving a very delicate and 
reliable instrument for alternating-current measurement.— 
Yours, &c., W. M. THORNTON. 

Newcastle-upon-Tyne, Aug. 28. 


LEGAL INTELLIGENCE. 


Leslie Walker Instantaneous Fire Detector & Fire Indicator 
Co. (Ltd.) 

Mr. Justice Lawrence on Wednesday adjourned for three weeks a 
petition for the winding up of this company, which was incorporated in 
March, 1901, with a nominal capital of £25.000 to acquire and work cer- 
tain fire-alarm and fire-detection inventions. 

COUNSEL for the company said negotiations were going on which in 
all probability would settle the matter. The company had certain patents 
which were very valuable, and an attempt had been made to sell them. 


National Telephone Oo. v. Falkirk & District Tcamways Oo. 


At Edinburgh on Monday Lord Ardwall had before him a note of 
suspension and interdict at the instance of the National Telephone Co. 
to restrain respondents from erecting poles and wires and other appa- 
ratus in connection with their electric tramways within such distance 
as would endanger complainers’ wires and apparatus or interfere with 
the telephonic communication by means of same, and also from turn- 
ing on electric current within such distance as would endanger com- 
plainers’ wires and apparatus. Complainers relied on certain sections of 
the Tramways Act, 1870, incorporated in respondents’ special act, as 
affording protection against interference with their telephone wires. 
Respondents denied that these provisions were applicable to tramways 
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University of Birmingham.— The 1905-6 session commences 
on Oct. 2. The full courses in the department of engineering ex- 
tend over four years, and students who enter after matriculation 
and who pass successfully the examinations at the end of each year 
will be entitled to the degree of B.Sc. in the branch of engineering 
to which they devote themselves. The technical engineering classes 
include lectures on the strength of materials, theory of steam, gas 
and other heat engines, hydraulics, machine design, strength of 
structures and distribution of power. In drawing the instruction 
comprises the design of tools, prime motors, dynamos and other 
forms of machinery. In the engineering laboratory the work in- 
cludes the determination of the strength of materials, experimental 
study of the steam engine and boiler, frictional efficiency tests, &c. 
There are lectures and demonstrations in all branches of electrical 
engineering, and in the electrical laboratory the work includes test- 
ing of continuous and alternate-current machinery, electrical instru- 
ments, meters, lamps and batteries, insulation and magnetic testing 
work. Detailed syllabus, with particulars of regulations, fees, &c., 
may be obtained from the Secretary. 

East London Technical College.—The calendar of this college 
for the session 1905-1906 gives particulars of the courses of instruc- 
tion, scholarships, fees, &c. The electrical engineering department 
has well-equipped laboratories and workshops, which have recently 
been refitted and extended. A new battery room has been added 
and there are also workshops for electrical. instrument making and 
electric wiring. The professor is Mr. J. T. Morris, M. I. E. E., who 
is aided by & large staff of capable assistants. The work in the 
mechanical-engineering department is arranged to meet the require- 
ments of students employed in engineering workshops or drawing 
offices, and there is a laboratory for practical work. The governors 
have recently added an arts side to the college course and in future 
candidates will be prepared for the degree examinations in the 
Science and Arts Faculties of the University of London. Day and 
evening classes are held at the college. The new session opens on 
Sept. 18. 

Borough Polytechnic Institute.—A complete day course ex- 
tending over two years has been arranged at this Institute in tech- 
nical chemistry. In order to provide as complete a course of training 
as possible, instruction will be given in mathematics, physics, 
Pagnon drawing, practical mechanics, French, German, metal 
and wood working, and in general chemistry ; and throughout the 
course particular attention will be paid to electro-chemistry, for 
which a special laboratory has been fitted. Particulars from the 
principal, Mr. C. T. Millis, 103, Borough-road, London, S.E. 


Aberdeen.—The total income of the electricity supply depart- 
ment for the year ended July was £39,047, and the expenditure 
£17,087, leaving £22,000 to meet interest (£7,694), depreciation on 
buildings and plant (£6,728), and sinking fund (£4,891). 

The net profit (£2,753) has been carried to reserve, which now amounts 
to £16,165. The capital expended (less depreciation written off, £31,882) 
was £237,447, and the amount borrowed (less £21,547 redeemed by sink- 
ing fund) £230,900. 4,899,050 units of electric energy were generated ; 
255,540 were supplied to the public lamps, 2,105,279 to the tramways 
department and the local Tramways Co., and 1,709,012 to private con- 
sumers, 

Accident.—An unfortunate accident occurred on Monday at the 
power station of the Hastings & District Electric Tramways Co. An 
assistant engineer named Sidney Dixon was conducting a labourer 
named Benham round the works, instructing him as to wires he 
should avoid and as to others which were not dangerous. In the 
course of the walk round the station, and while still explaining the 
dangers which were to be avoided, he himself unwittingly rested his 
left hand on a live wire. Benham immediately seized Dixon and 
pulled him away, but life was found to be extinct. Deceased, who 
was only 21 years of age, was a native of Bolton. Po 


Argentina.—The “ Review of the River Plate says thé Gevern- 
ment have decided to restore the legal status of Bright’s Light & 
Power Co. (Ltd.), which was withdrawn during the presidency of 
Gen. Roca. The company's station at Salta was, it will be remem. 
bered, sold to pay the fees of their legal adviser. 

The mayor of Buenos Ayres has reported favourably on the request 
of the Buenos Ayres Electric Tramway Co. for permission to con- 
struct a line to Palermo. 

Buenos Ayres Municipality has granted to Varela Cuneo Her- 
manos (who hold а concession for tramways from the municipal 
area to the Tigre) a further concession for a line in the city which 
will traverse the routes of existing lines. The owners of the latter 
have protested without avail ` 

Asylum Lighting.—Armagh Asylum Board have decided to 
engage an expert to report on their electric light installation, which 
they allege does not conform to the original specification. 

Australasia.—The new plant of the South Perth (Western Aus- 
tralia) Electric Supply & Power Co. was started recently. 

This plant includes two Babcock- Wilcox boilers, two 40-1.H.P. engines, 
each coupled to an E. C. C. shunt-wound continuous current generator 
having a normal output of 25 kw. at 460 volts, and an E. C. C. balancing 


set. Lunken valves and Geipel steam |traps are used. The switchboard 
consists of three panels of enamelled slate, and the instruments are by 
Everett, Edgoumbe & Co. Distribution is effected by overhead wires, the 
mains being hard-drawn copper on 26-ft. Jarrah poles. The streets are 
lighted by 150 16 c.p. incandescents. | | 


Bath.—Bath Electric Tramways (Lid.) is about to inaugurate а 
motor omnibus service for Lansdown and outside districts not. served 
by the tramcars. 


Blackburn.—There was a profit ot £800 on the working of the 
municipal tramways for the past quarter, compared with a loss of 
£400 in the corresponding quarter of 1904. 


Board of Trade and Commercial Intelligenca.--Mr. W. H. 
Mitchell, president of the Bradford Chamber of Commerce, has 
been appointed & member of the new Advisory Committee on Com- 
mercial Intelligence in connection with the Board of Trade. 

The other members are Sir Forbes Adam (Manchester), Lord Avebury, 
Sir Hugh Bell, Mr. H. Birchenough, Mr. T. F. Blackwell, Mr. F. Brittain 
Sheffield), Mr. T. Craig Brown, Mr. C. A. Harris (Colonial Office), 

т. Т. W. Hoiderness (India Office), Sir W. Holland, M.P., Sir Alfred 
Bateman, Sir Francis Hopwood, Mr. A. Bonar Law, M.P., Mr. H. 
Llewellyn Smith and Mr. A. Wilson Fox (Board of Trade), Mr. Algernon 
Law (Foreign Office), Mr. R. L. Paterson, Sir Albert Hollit, M.P., Lord 
Strathcona and Mr. D. A. Thomas, M.P., with three others (not yet 
appointed) to represent South Africa, Australia and New Zealand. 


Bowling Green Lighting.—A bowling green owned by Southport 
Corporation is lighted electrically to enable working men to play 
bowls after dark. Wee A : 

Castoms Decisions.—The New Zealand customs authorities 
have decided that carbon plates for galvanic batteries are as imports 
to be classed as electrical machinery and appliances, and are subject 
to a duty of 10 per cent. at val. | | 

Under recent customs regulations in Italy power is reserved to 
the Government to subject electric lamps to & special classificution. 
In the event of this right being exercised the duty wiil not exceed 
5 lire per 100 on incandescent lamps or 60 lire per 100 kilogs on 
arc lamps. 


Dundee.—The Tramway committee on Monday decided to charge 
4d. per unit for cur‘ent for arc lighting at the municipal offices, thus 
making the annual charge about £86 in place of £100 at present. 

Oa the recommendation of the electrical engineer (Mr. H. Richardson) 
the Tramway committee on Monday agreed to adopt the principle of sup- 
plying current for industrial purposes on the tramway routes from cer- 
tain of the tramway feeders. Mr. Richardson 1s preparing a detailed 
report. 

At a recent meeting of the Tramway committee it was remarked that 
the persentage of working expenses to income of the Dundee tramways 
was higher than the percentage at Glasgow. Mr. P. Fisher, the tramway 
manager, has prepared a table which shows that the percentage at 
Dundee is 62:88 and at Glasgow 49:28, which Mr. Fisher accounts for by 
the fact that at Glasgow a separate power station is used for the tramways 
and the cost for power does not include interest, sinking fund, &c., on 
the station, whereas at Dundee the item for power includes all these 
standing charges. 


Blectric Power in London.— The County of London Electric 
Supply Co. have drawn up a new scale of charges for electric energy 
supplied for power and heating in their northern and southern 
areas. The new tariff, which will come into force on Oct. 1, fixes 
the maximum charge at 2\4. per unit, but with a gradual scale of 
discounts the price will be reduced to 14d. a unit to consumers who 
take over £140 worth of electricity in three montha. 


Exhibitions —An exhibition is now being held at Prague 
(Bohemia) by the Joiners' Association of that city and under the 
patronage of the Prague Chamber of Commerce and Industry. There 
1s an international section for motors, woodworking machinery, 
joiners’ machinery, &c., and for everything appertaining to the joiners’ 
and furniture ers’ trades. ^. M qu PS ag, n 

It is reported that the Export Shipping Co. of New York, has 
decided to adopt the very Britjsh notion of equipping & large stearger 
for the purposes of a floating exhibition to boom American manufac- 
tures round the world. The ship is to engage in а 60,000 miles trip, 
lasting about 15 months. ! a 

Last week a meeting was held in London of the Milan Inter- 
national Exhibition committee (constituted from the Associated 
Chambers of Commerce, the London Chamber of Commerce, the 
Italian Chamber of Commerce in London and other bodies). 

Sir Albert K. Rollit, M.P., who presided, reported that the result of the 
delegation from the committee to the Chancellor of the Exchequer and 
the Parlianentary Secretary of the Board of Trade was that a grant of 
£10,000 would be made in aid of a ‘British section at the Milan Exhibi- 
tion. Provisional arrangements were made for communicating with the 
local authorities of the exhibition at Milan as to space for British exhibi- 
tors, and aleo for ascertaining provisionally what British exhibits may be 
expected, a preliminary communication on this subject being also arranged 
to be issued from the London Chamber of Commerce. A delegation from 
the committee, consisting of Lord Brassey, Sir Albert Rollit, M.P., and 
Mr. Arthur Serena, will proceed to Milan, after the approaching meet- 
ings of the Associated Chambers of Commerce at Lidge, to confer with the 
exhibition authorities there and to make proyisional arrangements on 
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behalf of the British section. Possible exhibitors at Milan are requested 
to communicate with the secretaries of the committee for the Milan 
Exhibition at the London Chamber of Commerce, where information will 
be obtainable. This is the first international exhibition held in Italy, 
and Milan is the industrial capital of the country. It is being organised 
under the auspices of the Italian Government. The Governments of 
France, Germany, Austria, the United States and other countries have 
already decided to be officially represented. 

Finland.—In furnishing particulars of trade openings in Fin- 
land, Mr. O. Wardrop, British Consul at St. Petersburg, suggests 
that there are sufficient opportunities for shipment of goods from 
Great Britain by the steamers which trade with Finland for timber, 
tar, &c., in addition to the regular service of small steamers between 
Hull, Helsingfors and Hangi. Among the articles which Mr.Wardrop 
regards as likely imports are electrical machinery and general tools. 

Frinton-on-Sea.—The local Electric Light and Power Co., whose 
works were shut down on the 19th inst. owing to fire, resumed 
supply on 26th inst. 

Institution of Mining Engineers.—The annual meeting of this 
Institution will be held in Manchester on 13th inst. 

In addition to the annual report, Papers will be read on “ Leading 
Features of the Lancashire Coalfield,” ** Up-to-date Electrical Power 
Distribution," and “ Can Explosions in Coal Mines, with their Associated 
Toxic Fatalities, be Prevented ? " 

Llandudno & Colwyn Bay Light Railway.—As the result of 
an interview on Wednesday between the engineer to the Llandudno 
& Colwyn Bay Light Railway Co. (Dr. W. G. Rhodes) and the 
Llandudno District Council, the latter have agreed not to oppose 
е company’s application for an extension of time for completing 
the line. 


Llanrwat.— Mr. Potter, the Board of Trade inspector, who re- 
cently held a local inquiry into a complaint regarding the overhead 
poles and wires of the Llanrwst Electricity Supply Co., has pointed 
out to the Council that the poles and wires referred to are outside 
the compulsory area. He had, therefore, decided to postpone his 
report so as to give time for the company and the Council to come 
to an amicable arrangement. 


London County Council Tramways.—The Council intend to 
promote a bill next session authorising the construction of an elec- 
tric tramway on the new Vauxhall Bridge. 


Newquay.—The Local Electric Light & Power Co. has acquired 
a site for a generating station. 


Obituary.—The death occurred last week of Mr. Thomas Mason, 
who was until recently a prominent official of the Postal Telegraph 
Department, having been in the service since the telegraphs were 
taken over by the State. Mr. Mason was a native of Birmingham, 
and was formerly manager of the Birmingham branch of the United 
Kingdom Telegraph Co. About 1871 he was placed in charge of 
the “ special arrangements " department of the Postal Telegraphs 
in London, and retained this position for over 30 years. In 1899 
he was appointed traffic manager to the Telegraph Department, 
from which position he retired in 1908. Mr. Mason was in his 
66th year. 


Paraguay.—The House of Representatives has passed a bill pro- 
viding for the electric lighting of Asuncion. The bill is now awaiting 
the Senate's approval. 

Peru.—A concession has been granted to Don D. B. Cisneros for 
the construction of an electric tramway and the supply of electric 
lighting for public and private users at Iquitos. 


Plymouth.— Col. Druitt, who recently inspected the Pennycome- 
quick section of the Corporation tramways, approved the track but 
ordered the cars to be fitted with an additional brake, to be used in 
the event of the cars skidding backwards when ascending a steep 
gradient. 

Mr. W. Н. Sleep (of Davey, Sleep & Co., Portsmouth) and Mr. C. В. 
Everscn, general manager of the Corporation tramways, have, it is stated, 
invented a scutch which, it is claimed, will bring a car on the steepest 
gradient to a dead stop within a few inches. The Tramways committee 
on Monday saw the apparatus working on several trial runs, and were 
fully satistied that the new brake would meet the approval of the Board of 
Trade. The committee recommend the Council to adopt the invention, 
and it is proposed to fit it to the whole of the cars on the Pennycome- 
quick section. 


Presentation.— Mr. R. Baron, late rolling stock superintendent 
of the Sheffield tramways, who is leaving to become depot super- 
intendent of the London County Council tramways, was on Friday 
presented by the employés of the Tinsley and Queen’s-road sheds 
with a case of cutlery. 

Prestwich Asylum.—Lancashire Ayslums Board have voted 
£1,250 for a new telephone and fire-alarm installation at the Asylum. 


Railways and Electric Power.—Two 7-H. 7. electric motors 
recently installed in the Midland ltailway Co.'s pump house at 
Melton Mowbray have proved so satisfactory that the company have 
decided to instal three more of 15, 10 and 1 н.р. for driving saw 
mills, mortar pans and forge bellows. Electric current is supplied 
by the local electric light and power company. 


Railways and Tramway Oompetition.— With a view to effect- 
ing economy in expenditure of power and to meeting the competition 
of electric tramways, the Lancashire & Yorkshire Railway Co. have 
commenced running on their Bury and Hoicombe Brook branch line 
rail motor cars, which are stopped to take up or set down passengers 
at certain specified places between stations. Each car carries 48 
passengers and is fitted with reversible seats. The journey is soon 
to be extended 2} miles (from Bury to Radcliffe Bridge), and it is 
likely that similar cars will be put on the Rochdale and Bolton line. 

Ripon.— The Board of Trade have revoked the Councils 1901 
electric lighting order. 


Rochdale. —The Education committee advise the Council to 
apply for powers to borrow £10,500 for erecting an extension to the 
technical school. 


Bt. Petersburg.—A Laffan telegram states that the Municipal 
Council have invited 220 of the largest foreign firms to tender by 
Oct. 28 for the construction of electric tram ways. 

Stourbridge.— The Midland Electric Corpn. for Power Distribu- 
tion find they cannot legally supply the Council with electricity in 
bulk, and the Council have authorised the Electrie Powers com. 
mittee to negotiate with the Shropshire, and Worcestershire 
Electric Power Co. for a supply. Failing an arrangement with 
the latter company, the committee will recommend the Council to 
establish a municipal generating station. 


Sweden.—A Reuters telegram says that a company has been 
formed at Halmstad under the name of Sydsvenska Elektriska Akue- 
bolaget for generating electric energy by means of the Lagaa water- 
fall and supplying current to the towns and industrial centres of the 
southern part of the province of Halland and the western portion of 
Scania. The share capital is not to be less than 3,500,000 kroner 
(about £194,500) and not more than 10,020,000 kroner (about 
£555,500). | 

Torquay.—The Electric Lighting committee have received the 
report of their consulting engineer (Mr. J. E. Waller) on the pro- 
posal to make certain extensions to the electricity works at an esti- 
mated cost of about £7,000 in order to give a supply of electrical enerzy 
for the tramways of the Dolter Electric Electric Traction Co. In 
his report, Mr. Waller approves generally the extension scheme. 
but his estimate of the cost is somewhat higher, and the committee 
recommend the Council to apply for sanction to a loan of £9,500. 


Tramway Touring.—The system adopted at Brighton of running 
certain cars on а two-hours’ circular trip to places of interest seems 
to be appreciated. An average of 200 passengers per day is carried 
by these cars. 

Tramwaymen and Holidays.— Bradford Tramways committee 
have decided not to grant the request of the employés on the Brad- 
ford tramways for summer holidays with pay. It is stated that 
inquiries made by the manager show that in only about half the 
towns in the kingdom where the tramways are owned municipally 
is such privilege granted. 

Trowbridge.—The Western Electric Distributing Corpn. have laid 
electric cables in the main thoroughfares. 


Water-power Stations in Ireland.—In a letter to the“ Free- 
man's Journal" Mr. Robert Hanna, of Belfast, remarks that the 
idea of running dynamos by water turbines is engaging the attention 
of electrical engineers and factory owners in Ireland, and he cites а 
number of cases of bleachers’ and weavers’ factories ard spinning 
mills in the North being driven by electric current generated by 
water power. Messrs. Hurst, of Drumanes, Co. Down, who recently 
installed electric plant, are, itis stated, saving hundreds of pounds а 
year by the use of electricity, and in Limavady, Co. Derry, every 
householder uses electric light. 


West Fife Tramways.—This scheme has been revived and the 
promoters, who have re-opened negotiations with the County 
Council, hope to obtain a modification of the onerous conditions 
which prevented the project from being sanctioned by Parliament 
this year. An Edinburgh company also proposes to apply for 
powers to construct tramways from Dunfermline to the new navs! 
base and Lochgelly, Cowdenbeath and Kelty. 


Windlesham (Camberley).—Last week the Parish Council de- 
cided to oppose the application by Messrs. Foote & Milne for an 
electric lighting order for the district as they considered the com- 
pulsory area inadequate." The West Surrey Light Railway Co.. 
who possess a light railway order for lines from Bagshot to Woking 
and from Woking to Parley Bridge, via Maybury and St. John’s. 
will, the company notify, be able to light the Council's area a: a 
cheap rate provided they can obtain a lighting order. Chobham had 
already intimated that it was prepared to take electric current from 
them. 

Marriage.—At Portsmouth on 22nd ult, Mr. V. б. Lirom. 
A.M.LE.E, M. I. Mech. E., electrical engineer to the Corporation 
tramways department, was married to Miss Ruth Carlyle Maddock. 
On the 19th ult. Mr. Lironi was presented by the engineering and 
traffic department staffs with a number of presents. 


THE ELECTRICIAN, SEPTEMBER 1, 1905. 


799 


TRADE NOTES AND NOTICES. 


— — 


TENDERS INVITED. 


Dublin Lighting committee invite tenders for sub-station switch- 
boards, transformers, &c., extra high-tension and low-tension mains. 
Specifications, &c., from the city electrical engineer (Mr. Mark 
Ruddle) after Sept.4. Tenders to Chairman of committee, 8, Cork- 
hill, Dublin, by Sept. 18. See also an advertisement. 

Dublin Lighting committee also require tenders by noon Sept. 1 
for the electric lighting of Tara-street baths. 


Salford Corporation invite tenders for wiring the new Council 
Schools, Devonshire-street, Broughton. 
office of the borough electrical engineer (Mr. C. D. Taite), elec- 
tricity works, Frederick-road, Pendleton. Tenders to the Director 
of Education, Chapel-street, Salford, by Sept. 14. Seo also an 
advertisment. | 

Oban Town Council invite tenders for the supply, delivery and 
connecting up of new feeders and distributing main, «с. Specifica- 
tion and plan from the burgh electrical engineer, Mr. M. P. 
Plunkett. Tenders to the town clerk (Mr. Alexander S. Black), by 
10 a.m. September 11. See also an advertisement. 

Pembroke (Ireland) Urban District Council invite tenders for 
(section M) electricity supply mains, (N) arc lamps and pillars, (O) 
house meters, and (P) switchboard panels. Conditions, &c., may be 
inspected at the office of the clerk (Mr. J. C. Manly), Town Hall, 
Pembroke, co. Dublin, and copies may be obtained at the offices of 
the consulting engineers (Messrs. Robert Hammond & Son), 64, 
Victoria-street, Westminster, S.W. Tenders to the Clerk by 10:30 
a.m. Sept. 22. 


Ipswich Guardians invite tenders for supply and erection of 
Crompton dynamo and motor and battery booster, and for altera- 
tions of and additions to the main switchboard at the workhouse. 
Tenders to the clerk to the Guardians (Mr. Richard J. Kent), 19, 
Tower-street, Ipswich, by 10 a.m. Sept. 14. 


Uphall and Brorburn Lighting committee want tenders by noon 
18th inst. for extensions of electric lighting plant, including gas 
producer plant, gas engine, 52-kw. dynamo, motor booster, two 
280 ampere-hour storage batteries, switchboard, cables, meters, &c. 
Foris of tender from Mr. Lindsay, 11, Jamaica-street, Glasgow. 


The Postmaster-General will receive tenders until Sept. 25 for 
Swedish, Norwegian, Finland or Russian red fir telegraph poles. 
Forms of tender from the controller of stores (Mr. S. C. Hooley), 
17-19, Bedford-street, London, W.C. 

London County Council require tenders by 10 a.m. Sept. 5 for 
laying stoneware ducts for electric cables in connection with South 
1 electric tramways. Forms of tender, &., from the County 

The Metropolitan Asylums Board require tenders by 10 a. m. 
Sept. 5 for dismantling and re-erecting boiler, feed pumps, &c., used 
in connection with the electric lighting at Tooting Bec Asylum. 

Birmingham Corporation want tenders by noon 25th inst. for 
erection of tramway depot. Forms of tender from Mr. G. Kenwrick, 
83, Colmore-row, Birmingham. 

West Ham Guardians require tenders by 10 a.m. Sept. 18 for 12 
months’ supply of electrical fittings. 

Aston Manor Corporation require tenders by noon Sept. 6 for 
supply of about 10,000 tons of coal for Chester-street power house. 

Watford District Council require tenders by Sept. 18 for the 
erection of a steel chimney at the electricity works. 

Stockport Gas and Electricity committee invite tenders for supply 
and laying of electric lighting cables. Tenders by Sept, 14. 


^ Tenders will be received up to noon of Oct. 2 by the Postmaster- 
General of the Australian Commonwealth for supply at Brisbane 
of 1,250 galvanised.iron telegraph poles to specification No. 86, 
which can be obtained, along with forms of tender, at the General 
Post Offices at Sydney, Melbourne, Brisbane and Adelaide. 

The Director-General of public works at Madrid invites tenders 
for a concession for an electric tramway in Malaga. Application 
has already been made by the Malaga Tramways Co. for the con- 
cession, and the company will enfey certain preferential rights over 
other tenderers at the same price. Tenders will be opened on 
Sept. 14. The Madrid Gazette of Aug. 14 contains further 
particulars. 


TENDERS RECEIVED AND AOCEPTED. 


Neath Rural Council have accepted the tender of Johnson & 
Phillips for four sub-station switchboards for the districts of Skewen, 
Melincrythan, Cadoxton and Aberdulais. 

Bristol Docks committee have accepted the tender of Holt & 
Willetts for electric lifts for the new tobacco warehouse. 

Mansfield Council have accepted the tender of Sansom Bros. for 
steam pipes. 


Specifications, &c., at the 


Stockport Guardians have accepted the tender of Strode & Co. for 
electric cables at £515 ; Johnson & Phillips tendered at £517. 10s. 

Messrs. S. & H. Morton & Co., Leith, have secured an order for 
three slipways to be laid down at Hong Kong. They are to be 
driven by electric power, and will be of the following dimen- 
sions: One capable of taking up vessels 800 ft. long by 40 ft. beam, 
having.a total weight with carriage of 2,700 tons; and two for 
vessels of 290 ft. long by 40 ft. beam and 2,000 tons. 


R. Waygood & Co. have received orders for three electric passen- 
ger lifts for Buckingham Palace, and one for St. James's Palace, 
London; also one for Balmoral. Twenty lifts are being supplied 
by the same firm for the new War Office buildings in Whitehall, 
London. 

Rosario Municipality have received four tenders for the con- 
struction of electric tramways in the city. The terms of the offers 
aro substantially as follows :— 

The Compania Alemana Trausatlantica de Electricidad, who have 
purchased the horse lines of the Anglo-Argentine, Ciudad del Rosaric, 
Oeste and Rosario del Norte companies, would accept a concession for 70 
years, after which the lines and undertaking would pass to the Corpora- 
tion without payment. The company would also pay the municipality 
5} per cent. of the gross receipts whilst the population is under 250,000, 
6 per cent. between 250,000 and 400,000, 7 per cent. between 400,000 and 
600,000, and 8 per cent. when 600,000 or over, the proportion payable to 
the municipality never to be less than 5 per cent. during the first 25 years, 
6 per cent. between 25 and 50 years and 7 per cent. from 50 to 70 year s. 
In case gross annual receipts per kilometre were in excess of $45,000, the 
municipality would receive 12 per cent. of the superavit. 

Juan O'Connor & Co. : Concession 55 years ; 5 per cent. of gross receipts 
during first 14 years, 6 per cent. for second 14, and 7 per cent. for re- 
mainder. The company would also propose to purchase the horse trams 
should their tender be accepted. 

Dick, Kerr & Co.: Concession 75 years; 4 per cent. during firsi 35 
years and 5 per cent. for remaining period. 

A Belgian company (representing the Cie. Tramways et d'Enterprises 
Electriques of Antwerp, Cie. Mutuelle des Tramways of Brussels and the 
Discount Bank of Brussels) : Concession 55 years ; 6 per cent. during first 
10 years, 7 per cent. for second 10, and 8 per cent. for remaining 35. This 
company would also purchase the existing horse lines. 


BUSINESS NOTICES. 


Mr. Alexander Morrison, 100, Central-chambers, 12, Waterloo- 
street, Glasgow, has been appointed sole agent for the sale of the 
manufactures of Messrs. Connolly Bros. (Ltd.), Blackley, Man- 
chester, for the whole of Scotland, and will hold stocks for prompt 
delivery. 

Mr. T. Vaughan Hughes, upon the termination of an engagement 
with a local firm of ammunition makers, has renewed his practice 
as а consulting technical chemist and electrical engineer at 180, 
Edmund-street, Birmingham. Mr. Hughes’ association with the 
electrical industry is a very long one, and he has designed and com- 

leted installations of electric light and power for mansions in 

ondon and Surrey and residences in the Midlands, besides installing 
electric driving plant in ironworks, collieries and factories in many 
parts of the country. 

Mr. A. H. Hunt, 115 & 117, Cannon-street, London, E.C., has 
been appointed agent in London and suburbs for the sale of the 
Reason Mfg. Co.’s arc lamps. Owing to the increasing demand for 
Reason arcs, the company have extended this department of their 
works at Brighton, and are now manufacturing enclosed arc lamps 
for both alternating and continuous current in the standard and also 
in miniature sizes. The company are making a speciality of twin 
carbon lamps, both miniature and standard sizes, for running direct 
on 200 to 250 volt circuits. | 

Electric Flashlights, Ltd., have removed to Paternoster House, 
Paternoster-row, London, E.C. | 


LIQUIDATIONS, &c. 


Claims against Fireproof Electric Switchboard Co. (Ltd.) to Mr. 
T. Lomas, 86, Egerton-street, New Brighton, Cheshire, by Sept. 20. 


Plant Wanted.—Carrick, Ltd., 108, Dalry-road, Edinburgh, re- 
quire a three-phase generator. See advertisement. 

Premises to Let, &c.— Messrs. David Burnett & Co., 15, Nicholas- 
lane, E.C., have to let factory premises off City-road, Hoxton, N. 

Mr. Frank Mitchell, Charles-square, Hoxton, N., has warehouses, 
workshops, &c., near New North.road, Old-street and Shoreditch 
(London) to let. See an advertisement. 


New B.T.-H. Motors and Generators —The British Thomson- 
Houston Co. are putting on the market a new line of continuous- 
current motors and generators, to be known as types DB" and 
* MP" and embodying all the most recent improvements in the design 
of this class of apparatus. They are made in the following capacities: 
DB motors 25 н.р. to 70 H. P., DB generators 20 kw. to 50 kw., MP 
motors 70 н.р. to 100 н.р. and MP generators 50 kw. to 100kw. DB 
motors and generators (Fig. 1) are supplied either without covers, 
with perforated removable covers, or with solid removable covers, 
termed respectively ‘ protected," “ ventilated " and totally 
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enclosed.” The MP machines (Fig. 2) are supplied in “ open" 
type only, but in cases where large totally-enclosed motors of more 
than 75 H.P. are required special machines are furnished. In both 
types of machine the magnet frame is of cast iron, the field coils 
being held in position by means of the projecting pole tips; the 
magnet cores are of laminated iron punchings. The bearings of the 
DB machines are of cast iron lined with white metal, and are 
carried by the end shields. By turning these 90 deg. or 180 deg., 
DB motors may be arranged for operating on wall or ceiling. The 
bearings of the MP machines are of the self-aligning type. Ring- 
lubrication and oil gauges are provided in both types. The arma- 
ture is drum-wound and well ventilated. The commutator is 
mounted on an extended sleeve on the armature spider, so that the 
shaft may be removed without interfering with the windings of the 


Fic. 1.—DB PnorEÉcrEp MOTOR. 


armature. Brush holders contain a coil spring which exerts a 
uniform pressure throughout the wearing length of the brush, which 
is of carbon. An adjustable lever in the rear of the holder enables 
the pressure to be regulated throughout the whole life of the brush. 
Any brush can be removed whilst the machine is in operation with- 
out disturbing the others and without removing the holder from the 
stud. All parts are made to gauge. The protected DB machines 
and type MP motors and generators will run for six hours at rated 
load and voltage with a temperature rise above the surrounding air, 
as measured by thermometer, not exceeding 40° C. (72? F.), the tem. 


Fic. 2. —MP Moron. 


perature of the air during test not exceeding 25°C. (77° F.). Both 
types will operate sparklessly without movement of the brushes 
from no load to 10 per cent. overload, and with overloads of 25 per 
cent. for one hour and 50 per cent. momentarily, without injurious 
heating or sparking. Standard motors, either shunt or compound, 
are wound for circuits of 110 to 120, 220 to 240, 440 to 480 and 500 
to 025 volts respectively. Series motors are supplied when required. 


Further particulars with regard to these machines or to their acces- 
sories, such as starting rheostats and field-regulating rheostats, are 
furnished by the firm on application. 


Pelton Water Wheels for Electrical Work.— Mr. Percy Pitman, 
of Bosbury, Ledbury, sends us some particulars of his water-turbine 
generator sets and of a power plant equipped by him for the Cyanide 
Plant Supply Co. of London. Of our illustrations, Fig. 1 shows a gene- 
rating set for charging motor-car accumulators, supplying a small 
lighting system, &c., and consisting of a Hector Pelton wheel 
directly-coupled to a suitable dynamo. The 
Pelton wheel is fitted with metal buckets 
and has a $-in. pipe connection. Three inter- 
changeable nozzles of different bore permit 
the power of the motor to be altered in three 
steps, the finer regulation being obtained 
by & hand valve. The set will run at any 
head of water exceeding 30 ſt., and can, 
consequently, be driven from the ordinary 
town's mains or from the supply provided 
in most large cities by hydraulic supply 
companies. Phosphor bronze bearings of 


Warer Moron 
COUPLED TO GENERATOR. 
ample size are used. 
In the Cyanide Co.'s plant the high-pressure tangential water 
wheel (Fig. 2) is coupled at one end of the shaft to an alternator, 


rz 


the other end of the shaft carry- 
ing & pulley from which various 
machinery (air compressors, rock 
breakers and the like) are driven. 
The disc of the water wheel is & 
hydraulically-pressed steel plate 
being fitted on to & shaft of forged 
steel. To this disc are bolted | 
the cast-iron buckets, the dividing 
wedge and front lip of which are 
ground to knife edges. All holes 
are bored and reamered to receive 
the steel bolts with a good fit. All 
parts are made to templet, and 
are. carefully machined to the 
same weight, so that the complete 
machine 1s well balanced. Seven nozzles were supplied with the 
water wheel, ranging in steps of ng in. from ; in. to £ in. in bore, one 
nozzle only being used at a time. The wheel develops 25 B. R. P. 
under a head of 625 ft. of water, runs at 558 revs per min., and has, 
given a full-load efficiency of 85 per cent., under actual tests on the 
site. This wheel is capable of developing 150 B. H. . with a larger 
volume of water or a higher pressure. 


Catalogues, &c —A neat pamphlet dealing with the latest types 
of Ferranti switchboard measuring instruments is ready and forms 
а compact treatise upon the subject, the illustrations being both 
numerous and clear. We have recently called attention to the ex- 
cellent design and construction of these instruments, and the 
pamphlet now under notice serves the useful purpose of bringing 
together the large range of instruments for both direct-current and 
alternating-current circuits manufactured at Hollinwood, where so 
much valuable experience in this branch of work is concentrated. 

A useful pocket catalogue of E.P.S. storage cells and the acces- 
sories required in secondary-battery installation work is issued by 
the Electrical Power Storage Co., 4, Great Winchester-street, 
London, E.C. The book contains a number of useful illustrations 
printed on paper squared on one side. This is a useful feature, and 
n be appreciated by contractors for the supply of secondary battery 
piant. 

Messrs. Mavor & Coulson, 47, King.street, Mile End, Glasgow, 
are issuing some instructive data relating to the Pick-Quick " 
electric coal cutter. The record of a moath's cutting at a Lan- 
cashire colliery is shown graphically. 

A leaflet (G. M. S.) issued by Johnson & Phillips describes а 
direct-current motor starter of enclosed slow-movement type, com- 
plying with Admiralty and Home Office requirements. The starter 
is operated through a ratchet and pawl motion, preventing а too 
rapid starting up, and arranged so that, although the operator keeps 
his hand on the starting handle, an over-load or absence of voltage 
breaks the circuit. The working parts are all made to standard, and 
can be promptly replaced from stock. For the smaller sizes a por- 
celain-type resistance unit is used, and for the larger sizes an iron- 
clad type, the latter consisting of resistance material and insulation 
clamped together by cast-iron caps. There is an entire absence of 
soldered joints, the construction of the units ensuring an absolutely 
indestructible resistance even under heavy over loads. 

A pamphlet entitled ** Modern Circuit-Breaker Practice," is issued 
by Robert W. Blackwell & Co., 59, City-road, London, E.C. A full 
range of these circuit-breakers, which are now so well known, is 
illustrated and described, the illustrations including a large number 
of sectional drawings showing the general outlines of the various 
types of apparatus. | 


Fic. 2.—25 н.р. HIOH-PRESSURE 
TANGENTIAL WATER WHEEL. 
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Messrs. Elliott Bros., Century Works, Lewisham, have ready two | 11,605 J. E. KrNasBuRY. (The Western Electric Co., U.S.) Retranamitting. 


pamphlets (D.C. 50 and T.S. 54) dealing respectively with ‘‘ Net- 
work Ohmmeters," for testing the joint-insulation resistance of a 
complete network without in- 
terrupting the supply, and 
with the Century Portable 
Mains Testing Set. The for- 
mer instrument has been de- 
vised by Mr. Groves to meet 
the want of a rapid and 
reliable means of testing a 
complete network of electric 
cables. It consists of a com- 
bined ammeter and voltmeter, 
the pointers meeting in paral- 
lel planes and overlapping, 
the point of intersection 
giving the required readings 
on the scale. The accom- 
panying illustration showsthe 
method of connecting up the 
instrument. The Century 
set is designed to provide 
the mains superintendent and 
cable engineer with an instru- 
ment which will cover the 
whole range of testing likely 


METHOD oF CONNECTING UP THE 


to be met with in the laying “бкхтовү” PonrABLE Mains TESTING SET 
and maintenance of under. | 


ground cables. А large variety of tests can be performed. The 
sensitive pivoted D’Arsonval galvanometer is detachable from the 
rest of the apparatus for use separately if required. The leaflet 
gives full instructions for using the instrument. 


Exports of Electrical Apparatus and Material.—The followi 
list gives official particulars of the 00 of British manufactur 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Aug. 28 to 29, with the ports of 
destination :— 

Africa — Alexandria, £80 ; Cape Town, £642; Delagoa Bay, £440; Dur- 
ban, £310 (including £160 telegraph material); East London, £46. Argen- 
tina—Buenos Ayres, £633; Rosario, £209. Australasia— Adelaide, £108 
(including £45 telegraph material); Auckland, £50; Brisbane, £105; 
Christchurch, £138; Fremantle, £8; Melbourne, £697 (including £295 
telegraph шаа Perth, £555; Sydney, £3,163 (including £1,278 
telegraph material); Wellington, £1,425 (including £782 telegraph 
material). Belgsum—Ghent, £12. Borneo—Labuan, £25. Brazil—Rio 
Janeiro, £1,767 (telegraph material) British Guiana—Demerara, £242. 
Canada—Toronto, £19 ; Montreal, £48. Ceylon—Colombo, £261. China 
—Bbhangbai, £1,915 (including £1,802 telegraph material); Tientsin, 
£42. Denmark—Copenhagen, £183. Germany—Bremen, £354; Ham. 
burg, £75. Holland— Amsterdam, £103 (including £57 telegraph 
material); Flushing, £12 (telegraph material); Rotterdam, £79. Hong 
Kong, £134 (inoluding £97 telegraph material). India—Bombay, £687 ; 
Calcutta, £1,845 (including £75 telegraph material); Madras, £122. Japan 
— Yokohama, £1,064 (including £522 telegraph material) Malta, £48. 
Siam— Bangkok, £24. Straits Settlements—Penang, £166 (telegraph 
material); Singapore, £660.  Sweden—Btookholm, £80. telegraph 
material). U.S.1.—New York, £106. Total £18,597, against £30,640 
in the correeponding week last year (Aug. 23 to 30). 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


М№оте.— Тһе undermentioned Applications are not open to public inspec- 
tion until after acceptance of Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete 
Specification accompanies application, an asterisk is affixed. 


June 1, 1905. 


11,470 W. Bacon. Cables. 

11,484 E. W. Cowan. Automatic cutouts. 

11,491 J. W. Perry & J. W. PERRY, JUN. 
bicycle bell. 

11,494 W. HAMILTON & FERRANTI LIMITED. Improvements in and relating 
to sealing devices for electricity meters. 

11,502 G. (known as A.) Berry. Dynamo-electric machines. 
applied for, June 2, 1904, date of application in France.)* 

11,515 H. LINDBLOM X Tag SANDYcROFT Founpry C». Turbines. 

11,525 R. D. SANDERS. Manufacture of wire, &c., by electro-deposition. 


June 2, 19C5. 

11,534 B.T..H. Co. (G.E. Co., U.S.) Conductors for commutators. 

11,535 B.T..H. Co. (G.E. Co, U.S.) Regulators for dynamo-electric 
machines. 

11,536 and 11,537 B.T.-H. Co. (G.E. Co, U.S.) Electric motor cont:ol 
systems. 

11,538 B.T.-H. Co. (G.E. Co., U.S.) Overhead electric railways. 

11,600 G. (known as A.) Berry. Dynamo-electric machines. 


Sel*-:ontained electrical 


(Date 


and reinforcing telephone currents on lines also used for tele- 
graphic purposes or otherwise liable to have currents of relatively 
low frequency passing over them. 

11,606 J. E. Kinaspory. (The Western Electric Co., U.S.) Telephone 
current retransmitting and reinforcing apparatue.” ` ` 

11,614 J. S. RawonTH. Electric traction. | 

11,616 T. J. CALLAHAN. Switch-operatiog devices. (Date applied for, 
Oct. 25, 1904, date of app'ication in U. S.)“ 

11,626 B.T.-H. Co. (G.E. Co., U.S.) Protecting devices for alternating- 
current system-. 

11,627 B.T.-H. Co. (G.E. Co., U.S.) 
rectified alterna'ing current. 


June 3, 1905. 


11,635 A. A. DosaALD. Trembler blades of contact makera for electrically -` 
fired int«rnal-combustion engines. 

11,654 A. ScHAUSCHIEFF. Accumulator plates. 

11,675 H. BouRnGEo!s. Portable electrical measuring instruments.* 

11,685 T. Giana. Multiplex telegraph systems. 

11,694 P. WacHELL. Motors. 

11,702 and 11,703 B.T..H. Co. (G.E. Co., U.S.) Dynamo-electric machines. 

11,704 B.T.-H. Co. & K. AnrquisT. Shaft couplings. 

11,705 B.T..H. Co. (G.E. Co., U.S.) Arc lamps. 


June 5, 1905. | 
Method of connecting conduit and other tubes ard 


Electri; distribution by means of 


11,711 A. E. HLS. 
fittings. uM 

11,725 T. A. GosKAR & L. Bury. Suction gas producer plants. 

11,729 T. H. Tyson, J. T. Witson, & A. W. Tyson. Railway signalliog 
apparatus. 3 | 

11,745 I. Kırsge. Telegraphy.“ | . 

11,746 V. C. TouRNIER. Rotary gas and oil engines. 

11,756 S. Sms & A. Rongats. Apparatus for preventing the “live” wires 
of electric tramways falling to the ground iu case of breakage. 

11,770 F. AaaGGro, Means of employing electrical bells on high-tension 
circuits. * | | 

11,771 H. N. Роумтох. Improved car coupling. 

11,773 Е. R. Simms & R. Boscu. Magneto-electric ignition apparatus.“ 

11,774 B.T.-H. Co. (G.E C.., U. S.). Improvern -nts in fuses and cutouts. 


June 6, 1905. 

11,798 P. R. Lid DSA & Т. W. BLYTH. Steam turbine. 

11,812 J. P. TIERNEY X J. MaLoNE. Lo:king device for tramway and 
railway points. 

11,813 E. J. OvsRELL. An i nproved universa'ly adjustable ele:tric light 
bracket. 

11,821 R. Braun. 
regulation. 

11,826 J. F. Brapy. Improvements in steam turbines.* 

11,829 A. C. CossoR. Device for lowering the vacuum of X-ray aud other 
vacuum tubes. 

11,839 T. BENFIELD. Conduit brake. 

11,840 J. A. WRITE. Electric block signalling and train control system.“ 

11,842 H. H. Laxe (W. Н. Kilboura, U.S.). Track sanding devices. 

11,860 A. J. Bourr (Phönix Elektrotechnische Ges.m.b.H , Germany). 
Electric target setting apparatus." 

11,861 and 11.862 H. C. HusBELL. Battery plates.“ 

11,881 B. M. DRAk & J. M. GonHAM. Arc lamps. 


~ June 7, 1905. 

11,898 G Skin. Self. coupling apparatus for railways. 

11.899 W. R. 8үккв, Jun. Electrical relays for railway track circuits and 
telegraph purposes. E 

11,901 B. А. PirkiNaTON. Electrically-operat'ng stop watches from more 
than one place, automatically. 

11,907 T. R. For. Tramcar s. ге 

11,921 C. H. O’Brien. Methods and apparatus for producing electric 
sound signals.“ 1 i ^ | 

11,923 W. N. Stewart. Controlling apparatus for electric vehicles. 

11,924 W. N. STEWART. Driving gear for electric vehicles. 

11,926 H. LisBER. Making radium- surfaces. (Date applied for, July 50, 
1904, being date of application in U.S.)* | 

11,931 La SociETÉ ANONYME WESTINGHOUSE & М. LEBLANC. Suppres: ing 
harmonics in alternating-current machines. (Date applied for, 
June 10, 1904, date of application in France.)* 

11,941 T. A. REED. - Construction of condenser. | 

11,948 E. Baup. Ignition devices for explosion motorë. . "Au 

11,949 A. Just, Е. Hawaman, & VEREINIGTE EtrEctRICITATS Act.-Ggs. 
Filaments for incandescent lamps. | 

11,960 L. Моврнү. Metallic packings for rotary engines. "e 

11,970 B. T.-H. Co. & E. B. WEDMORE. . Electric switches. 

11,971 D. T.-H. Co. (G.E. Co., U.S.) Vapour electric apparatus. 


June 8, 1891. 


11,984 F. Lee. Devices for electro- medical treatment. 

11,995 L. HowELL. Armoured casing for electrical wiring. 

12,005 H. E. SaxBt. Socket connections for electric light cables. 

12,018 H. Junkers. Improvements in explosion engines. (Date applied 
for, June 15, 1904, date of application in Germany.)* 

12,025 C. H. RoBERTs. Electric conductor rail insulator. 

12,024 A. W. PxxROSBE. Switch. 

12,062 G. E. FLETCHER. Regulating rheostats and motor starters. * 

12,067 J. Pomeroy. Permanent way for tramways and light railways. 

12,087 O. D. Lucas. Method of operating mercury vapour lamps. 

12,097 B. ZusxAx (O. Könitzer, Germany). Arc lamps. 


Load equaliser for alternating currents with automatic 


802 


12,090 G. K. B. ELPHINSTONE. 
instruments. | 

12,100 G. J. Jackson. Electric tail lamps for motor сага. 

12,135 J. J. ATTRIDGE. Trolley wheels for tramway and light railway. 

12,150 J. Shaw. Apparatus for compressing or setting the bonds of elec- 
tric railways and tramwaye. 

12,160 A. A. EvENO. 
from any suitable carburant. 

12,170 and 12,171 Н. Eomonps & P. Dawsox. Cables. 

12,182 R. P. Mygrs. Are lamps. 

12,195 W. E. Evans (Allgemeine Elektricitits-G8*, Germany). 
and controlling alternating-current motors. 

12,202 S. A. BuisEv. Electric belle. 


June 13, 1905. 


12,205 Vertrys L'wirED & W. С. PIPKIN. Means for joining up two or 
more elecric-circuit wires or like conductors. * 

12,212 F. WoopHEAD. Trolley fittings. 

12218 J. росли, A pricker for perforating electric casings for insertion 
of screws. 

12,221 G. б. Нарвовм. Electrolytic apparatus. 

12,241 W. GLENNON. Swivelling mercury contact for electric tramways. 

12,249 G. W. Н. Simpson X P. May. Process for depositing metals from 


solutions with a specially-constructed brush by electricity without 


the aid of baths. 

12,253 F. T. KELLEY. Accumulator plates. 

12,258 M. MarrHEWsS. Fluid turbines.* 

19.965 G. W. FRAziER. Electrolytic ship-bottom cleaner." 

12,284 J. B. MIxOOCIA & L. E. MERE. Electric tremblers. (Date applied 
for, June 13, 1904, date of applisation in France.)“ 

12,291 A. Classen. Electrolytic production of lustrous metallic coatings 
upon metals.“ 

12,294 J. Linpsay & R. Linpsay. Trolley pole. 

12.299 T. D. Prescort, J. C. Prescott & H. A. Prescotr. Turbines.” 

12,307 B.T.-H. Co., E. T. WEDMORE & J. WHITCHEB. Time-limit devices 
for electric switches. 


June 14, 1905. 


12,537 Е. HanRIsON. Mercurial vapour lamps. 

12,341 I. M. 8госим. Sanitary attachments for telephones. (Date applied 
for, June 22, 1904, date of application in U.S.)“ 

12,567 C. A. SaHLsTROM. Electrical ozonisers. (Date applied for, June 21, 
1904, date of application in U.S.)* 

12,558 E. D. Macunav (H. J. Machray, Constantinople). Supports for 
overhead conductors. 

12,382 P. ARNHEIM. Automatic selecting apparatus. 

15,383 J. НО0вмев & I. Mayer. Thermostats. 

12,586 G. B. Mana. Alternating-current generators. 
June 15, 1904, date of application in Italy.)* 


June 15, 1905. 


12,399 J. Моовив. Magneto-electric dumb bell. 

12,406 R. Knott. Telephone mouth-pieces.* 

12418 B. G. LAMME. Distribution of energy to commutator motors from 
a three-phase alternating-current source. (Date applied for, 
June 30, 1904, date of application in U.S.*) 

12,420 J. W. BUEII. Combined electric railway cab signal and automatic 
block system.“ 

12,424 I. КїтаЕЕ. Telegraphy. 

12,431 M. B. Ер. Electrical instruments. 

12,432 D. C. Canizares. Automatic cut-offs or interrupters. (Date applied 
for, June 30, 1904, date of application in Spain.)* 

12,454 S. О. CowPER-Corss. Electrodeposition. 

12,455 S. О. Cowpar-CoLes. Removing electro-depoeited cylinders from 
mandrels. 

12,463 M. DELAGE. Heating by radio-incandescent bodies. (Date applied 
for, October 26, 1904, date of application in France.)“ 


June 16, 1905. 


Junction- box for electric cables. 

12,488 J. B. Toxcg, Permanent way for railways and tramways. 

12,496 E. EvRARD. Helix spark plug for the electric ignition of motors. 
(Date applied for, March 6, 1905, date of application in Belgium.)* 

12,505 T. C. HopakiNsoN. Electric hair brush.“ 

12,506 T. C. Hopcktnson. Electrical massage apparatus.“ 

12,507 B. T.-H. Co., W. J. Luoyp and K. F. KINGWELL. Prej ayment 
mechanism for electricity meters. 

12,535 F. R. Pore. Electric incandescent candle fittings. 

12,543 M. Fovqugs. Universal telephone call.* 


June 17, 1905. 


12,516 R. W. Paur. Apparatus for use with Nernst lamps. 

12,559 G. K. B. ELPHINSTONE. E'ectrical resistances, 

12,577 MASCHINENFABRIK GREVENBROICK. Rotating wheel bla le; in multi- 
tier steam or gas turbines. (Date applied for, J uly 8, 1904, date of 
application in Germany.)“ 

12,586 E. Raymonp-Barger. Telegraphy. 

12590 K. Many. Electrical igaitera for explosion motors. (Date applied 
for, July 11, 1904, date of application in Germany.)* 

12,591 G. Marconi. Improvements in electrical accumulators. 

12,593 G. Н. Нил. Magnetically-operated switches. (Date applied for, 
June 18, 1903, date of application in U.S.)“ 

12,594 B.T.-H. Co. (G.E. Co., U.S.) Electric railway systems. 

12.595 Sir O. J. Lopar, A. MUIRHEAD & E. E. ROBINSON. Vapour electric 
apparatus. 

12,598 S. Новултн & THe “ UTILITY" Co. 

12,601 M. H. P. R. Sankey. 


(Date applied fur, 


12,473 T. B. READER. 


Incandescent lamps. 
Steam turbines. 


Improvements in eleotrical measuring 


Electro-catalytic process for obtaining fixed gases 


Starting 
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SPECIFICATIONS PUBLISHED. 


These may be obtained at the Sales Department of the Patent Office, 
Quility-court, Chancery-lane, London, W.C., at a uniform price of 8d. 


PUBLISHED JULY 6, 1905. 
1904 SPECIFICATIONS. 

12,949 Burs (Rohlfs, partly). Electric apparatus for therapeutic purposes. 

13,016 and 13,017 LoPP£ & COMPAGNIE GENERALE D'ELECTBICITÉ DE CREIL. 
Obtaining a constant potential current from a variable-speed 
dynamo, (Dates applied for, Nov. 10, 1903 and Feb. 20, 1904.) 

13,253 CrawrorD. Filaments for incandescent lamps. 

13,278 B.T.-H. Co. (G.E. Co., U.S.) Electric transformers, reactances and 
the like. 

13,283 Union Evexrricirats-Ges. Su pplying or cutting-off current in con- 
nection with single or polyphase alternating-current motors. 
(Date applied for, June 30, 1903.) 

15,564 JonNsoN-LUNDELL ELECTRIC Traction Co. (Lang). 
electric motors. 

13,579 SugRARD CowrkR-COLES & Co. & CowPER-CoLEs. Deposition of 
metals. 

13,585 Latour. Electric motors. (Date applied for, June 19, 1903.) 

14,165 MRZ & Керман. Movable overhead frogs for electric railways and 
tramways. 

15,616 Crompron & Co. & GOLDSCHMIDT. Single-phase alternate-current 
motors. | 

15,701 ALLGEMEINE ELEEKTRICITATS-GXS. Instruments for determining the 
drop of potential in electric-transmission systems. (Date applied 
for, July 14, 1903.) 

16,408 B.T.-H. Co., WARWICK MACHINERY Co. & SAMUELSON. Electric- 
circuit controllers especially applicable to the governing of elastic- 
fluid turbines. 

16,664 B. T.-H. Co. (d. E. Co., U.S.) Starting reeistances for electric motors. 

16,825 FolLadAn. Turbines. 

17,478 Manspzw. Electric light fittings. 

17,562 Warre. Printing telegraphs. 

17,621 Verity’s Ілміткр & WORSLEY. Arc lamps. 

17,738 Parsons. Telephone switchboards. 

17,764 Нил. Regulating electric circuits. 

20,778 ELEKTRIZITÄTS AcT.-Ggs, VORM. W. LAHMEYER & Co. Winding for 
monophase or polyphase alternating-current machines. (Date 
applied for, Nov. 12, 1903.) : 

22,100 ELECTRIC & ORDNANCE ACCESSORIES Co. & HaLL. Parts of circuit 
breakera and automatic switches. 

25,950 Ѕтвоор. Coin-collecting device and system for telephone exchanges. 

26,293 ALLGEMEINE ELECTRICITATS-GES. Dynamo-electric generators. 

(Date applied for, Dec. 5, 1905.) 


1905 SPECIFICATIONS. 
618 Fry. Controlling the feeding mechanism of arc lampe. 

1,912 Kinsman. Electric railway system. 

2,628 SCHOELLER. Electric ignition arrangements for explosion motors. 

4,087 SELLERS, WALLISs & CAPEL. Gas generating ‘plan: for internal- 
combustion engines. 

4,168 BIxxS. Telephone transmitters. 

7,405 ELEKTRIZITÄTS AcT.-GES. VORM. W. LAHMEYER & Co. 
devices for switches. (Date applied for, May 9, 1904.) | 

8,615 Мівветт. Apparatus for electrical drying of insulation of electr.c 
cables. 

11,300 Cig. THERMO-ELECTRIQUE (SYSTEME Hermits) Soc. Ахон. Manu- 
facture of copper sulphide for thermo-electric couples. (Date 
applied for, April 27, 1905.) 


COMPLETE SPECIFICATIONS OPEN TO PUBLIC 
INSPECTION BEFORE ACCEPTANCE. 


| 1905 SPECIFICATIONS. 

1,391 Jackson. Controllers for apparatus operated by alternating currents. 
8,196 Perkins X Jackson. Multiple-unit control for motors. 

10,117 ZaRAGOZA DE Grav. Heaters for feed water of steam generators. 
10,655 Tuomas. Vapour electric apparatue. 

10,830 ARNOLD & La Cour. Starting and regulating the speed of com- 
pensated single-phase motore. 

10,978 Brever & Isaac. Telautograph apparatue. 

11,056 CoxBAD & Внлрзнах. Alterpating-current measuring instruments. 
11,502 Berry. Dynamo-electric machines. 
11,931 Soc. ANON. WESTINGHOUSE & LEBLANC. 
alternating-current machines. 

12204 Minoucia & MERE. Electric tremblere. 


Regulation of 


Contact 


Suppressing harmonics in 


— 


£X — 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


ABERDEEN SUBURBAN TRAMWAYS co.—At the meeting on Friday 
the chairman (Mr. S. J. Walker) said the company’s heaviest drawback 
was the price (2]d. per unit) they had to pay for current to Aberdeen Cor- 
poration, and he thought the Corporation should supply at 1}d., which 
was more than the cost of prodaction. 

FIRE RESISTING CORPN. (LTD.)—For the year ended June 24 the 
directors’ report states that the business done during the year had been 
principally confined to treating wood for electric railway carriages and 
treating wood, fabrics and scenery for theatres. The company had 
treated all the wood for upwards of 400 carriages of the Underground 
Electric Railwaya Co. of London. The company had erected for licensees 
of its process in electric car-building establishments two plants, one tn 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Ine, AGGREGATE, 
Line. Ма E or Dec. 
ee Amount | Dez fay 
BEN dc aM MESE CAE DON m AUR ВЕ NE 
Aberdeen Corporation ......| Aug. 26 1,615 | - 287 18 20,507 |- 1,180 
000 000000000680 000 000 000002 [T] 18 926 + 26 83 6,579 las 6 
Anglo-Argentine ............ „ 26 | 12,681 | + 778 .. sse 
eee 000 09 «.. [T] 26 424 + 21 15 6 979 =” 17 
„Barnsley 0590000000000000000000** ” 18 208 | + 8 83 5,819 - 189 
Barrow 000000000 008 000 00000000000 97 18 845 + 107 88 7, + 1,886 
Bath Electric Trams, Lid. „„ 28 707 | + 96| 34 93,0006 |+ 1,694 
B *900000090000000009000c »9 Hi n x HS 21 487 9 
0 , 2 7, ' + 4% 
“Birmingham ё МИ... i is 23% - ап 38 ыла |+ 2,868 
0000 9 Я are 1 + ‚1 
Blackpool and | a 8| 2.041 ＋ 189 8 | 11909 |- 678 
Bolton Hon . „, 27 2.376 + 230 22 | 48,617 |+ 1,714 
„ WW 9,082 | + 585 | {20 20,860 4,054 
Ваоз бирта | , abr um 
Brisbane Tram . July 12 2.285 + 188 1 | 2385 Г 188 
Bristol Trams & Aug. 25| 5, 180 + 149 8 , 16,747 |t 1,525 
Ayres & Belgranc.. „ 27| 3,492 + 419 84 111,014 |+ 48, 886 
Buenos Ayres Elec. Trams} „ 27 1,221 - dae ove 
Burnley Corporation.. » 96 1,151 + 98 9t 88,984 + 1,569 
Burton Corporation ......... x 27 328 - 105821 7,169 £04 
Bury Corporation { " B ++ Ls 20 15,299 ex 
Oslcutta Tramways Oo....... ‚ 96 Б, 
Oamborne-Redruth .........| '... "x Р TEM | 8 пее + P 
8 60%. eee t6 ee eee | oo | 
Tram е SII) , | 226 + 4 | 84 6,878 poe 385 
Central Landon E i 26 5,800 Н 180 „ £038 |- 1,187 
. , 49 81 2,751 |+ 2,023 
*City of Birm'gh'm Tram Oo. о 18, 4,896 | - 805 88 | 10,788 |+ 8,696 
City & South London Rly. „ 27 9,610| - 86 | | 18,03 |- 228 
prec uri aci e| n» 24 250 | - 108 4 1,126 |- 497 
Cork Electrie Co, p 24 525 + 35 84 16,684 |+ 799 
Devouport A DiN: Trama. 1 16 818 m ud | n 12200 - eom 
aoe ө е 8 2 ‚17 = 3 
Dablin & Lucan Hailway...| „ 25 148 $ * | 8 1,210 |+ 10 
. , 1, - ' 
Dublin Олі... „ 96| 446 - 77 } 8 , 45,669 т 865 
— * C... o ee gee 
t Ham uncl. , ee ry) 96 "em + 118 91 18,480 + “J 698 
Gateshead & Dist. Frama.“ „ 18 99|- 9| 83 | 80,151 |+ в 
Glasgow Oorporation.........; „ 26 | 15,060 | + 1,078 | 18 | 190,729 |+ 9,956 
Glossop............ cer e 99 26 140 + 17 84 4,129 + 490 
Gloucester Corporation. „ 93 824 | - 12 91 6,796 s 
ara pai о оеша. 19 18 279 ыа 7 88 7,019 - 874 
k Northern & City Бу... „, 28 1,889 | + 24! 5 11,885 8.456 
,Greenock & Port G We) „ 18 788 + 95 88 91,087 |+ 32,827 
Halifax sse) „ 28, 7,715 | + 168! 81 85,658 |+ 32,010 
Hartlepool WAYS ...... „ 18 834 | - 83 | 88 | 8,780 |- 1,047 
ныш Elec. Trams Co..“ „ 94 901 eg 3 9 585 TE 
*900000000000000€* 96 н 1 618 + 154 21 | 99 151 + 611 
not Corporation ............ : 96 2,201 + 439 | 47,088 + 662 
ord District Council.. ... „ 26 5183 + 88. ш 10,955 |+ 1 
раиса сорив 0000060 42 96 "$6 ose 58 eos | 1 YT 11 9 
0000009 ' 1 - 21 0 8 2 m 0 
Isle of Thanet Co. .. ... „, 26 1.862 - 50 48 | 96992 — 9155 
Kidderminster & District... „, 18 162 | | 88 | 4,107 |- 222 
еу Corporation ео. ее Ms ies Don M - 
%. " 28 i 258 ~ 28 25 5,417 i [IT] 
Lanarkshire бо... „ 24, 910 + 212, 84 | 2880 |+ 2.290 
Leamington. . . . » 18 245 + 107 б 124 |+ 87 
Leeds ) . %% оов TI 26 1 5,979 + 395 22 188 ,907 + 8,929 
Leloester ton . „ 16 | 9,146 M 84 | 71,045 : 
Liverpool Corporation ......| „, 19 ' 11,012 | + 571. 88 | 849,583 |+ 8,164 
Liverpool Overhead R... „ 27 | 1,084| - 54, 8 14,960 |- 409 
London County Оо ase 15 ш 2 85 + ae " 803,118 |+ 0 
„ ee $9099900009* + 8,868 lox 
Maidstone Corporation. . d 24 145 | - 83 | 21 2,563 . 
Manchester Corporation . » 26 | 18280 | -+ 745 21 | 279,864 |+ 19,099 
Mersey Railway . . . ... „ 26 1,531 | + 116 8 12,907 + 766 
» erthyr 000000066060 0% 900% 0 » 18 | 186 - 5 88 6,381 «т 808 
Metropolitan Elec. „ 18; 8,480 | + 1,596 88 | 85,172 |+ 89,678 
Middleton «| , 18 430 1 88 | 11,877 |+ 661 
Musselburgh ...... — — » 24 814 eee | 86 8,449 eee 
Nelson Corporation ......... 6 8 | 189 | + 8 | 23 9,942 |+ 269 
Newcastle-on-Tyne Corp... ,, 26 8,659 | + 50 21 82,992 i+ 32,790 
Ne (Mon.) ............... » 26 | 691 + 76 | 21 18,006 |+ 1,918 
Nor pton Corporation; ,, 25 461 | РЕ 20 9,9037 ＋ 4,876 
Oldham, Ashton & Hyde » 18; 700, + 66, 83 | 18,189 |+ 208 
ldbam Corporation.. „ 96 1,98] |-L 67 22 | 86,998 + 10,188 
гаа (W. A.) Elec. | is 18 | 1,242 + 84 94 | 965 i+ 2,702 
6% %% 2% %%%. " ! | А - 
Pontypridd Dist. Council... Ж 96 | 161 Ы " = | 21 | 3.600 | А 1 
Portsmouth Corporation.. „ 26 2,627 + 54 21 ' 48,955 + 1,902 
Potteries 000000 000000000000 00000. [T] 18 1,521 + 60 | 88 55,607 + 820 
Oo ———..U „ 94 679 | - 20 - 
Boch tion.. „ 20, 1,088 | x e. 
Rotherham Corporation. „, 24 484 | -+ 9.91 9,008 |- 188 
рогов : ” 25 4 А + 951 i 90 251 + b 
000006 0. 7 + 85 4 + 58 
ту 99*996000906990000000* | i 18 106 + 11 B8 + 9,850 { + 289 
pe as Corporation » 27 4.967 + 820 22 110,288 + 6,089 
thampton Corporation. ,, 23 1,187 | + 65 21 21,688 |- 24 
Башева Corporation ...... " s о T баа "e | 
Tramways ...... 18 50 | + 99 , 38 10401 '- 486 
В. Staffordshire Trams. ..| „„ 18 | 16 + 117 88 | 28671 + — H7 
Stockport Corporation | "ed A - buy . 
Bunderland us 28 1,452 | + 6 20 £9,680 + 786 
Swindon JJ P M a кыо 
aunton Trams .............. , 108. 86 ＋ 19 83 1,670 |- 180 
Tynemouth and Distriot. „, 18! 445 21 89 8,922 978 
de Trams Co. ......... | , B 442, . 86 94 | 14419 |+ 1,802 
Ww lasey District > 26 | 913 | + 64 21 | 17,165 + 624 
alsall % %% „0 e. i + 3 3 C 5 1 + 00 
Wee Corporation „ 24 | 810 | + 34 21 1259 |+ 848 
W Ham Corpora „ 21 2., 165 | + 1,018 | 21 35,589 |+ 14,288 
Won -Mare 600% » 16 | 468 + 111 88 i 4,690 t 407 
weoerhampton Сор... — , 28, 900 21 . 17480 : 
verhampton . » 18 48 P 1 88 | 12,882 |+ 15 
Wrertnt. ..... ..... [1] 18 878 + ll А 38 10, 137 t + 527 
Yol ч... o: een „ 18 115 - 2 88 3,859 821 
hire Woollen District „ 18 772 + 150 88 21,854 |+ 1,701 
(a) These comparisons are with the corresponding period last year. n Minus 8 days. 
$ Plus? days. » Fortnight. ° Partly electrical. 


the Midlands and one in France, both of which are working. Another 
plant is being erected at a large car-building works in Hungary. 


YORKSHIRE ELECTRIC POWER CO.—The report of the directors for the 
half-year ended June 30 states that the first two turbo-generators have been 
erected in the Thornhill power station, and are now,working. It is expected 
that the third turbo-generator, which will complete the present order for 
generating machinery, will be installed during the autumn. The equipment 
for sub-stations at Thornhill, Mirfield, Gomersal and Pudsey is practically 
completed and is now in use. The transmission mains Neid. to in the 
last report have been laid, and the distribution mains and service equip- 
ment necessary to connect consumers are being proceeded with. A supply 
of energy was given to Mirfield Council on July 7, to Pudsey Corporation 
on Aug. 23, and the supply to other consumers is being given as their in- 
stallations are ready. It bas been possible, without serious opposition, 
to arrange clauses in the Parliamentary bills affecting the company, by 
which their interests have been protected. 


CITY NOTES. 


—»— 

MEMORANDA (Aug. 81).—Bank rate 24 per cent. (since March 9, 1905). 

Price of silver 28d. per oz. Consols 91,4, — 91,7; for money, 91,, —91/, 

for account ; 24 per cent. annuities 90—901. Consols Pay Day, Sept. 1; 

Stocks and Shares Continuation Day, Sept. 12; Ticket Day, Sept. 13; Pay 
Day, Sept. 14; Mining Share Carry-over Day, Sept. 11. 


NORTHERN COUNTIES ELECTRIC SUPPLY OO. (LTD.)—The directors 
have declared an interim dividend at the rate of 3 per cent. per annum. 

STOCK EXCHANGE NOTIOE.—‘he Stock Exchange committee have 
been asked to appoint a special settling day in and grant a quotation to 
£160,000 5 per cent. first mortgage debenture stock of the Electric Supply 
Co. of Victoria (Ltd.). 


—— — "————————————————— e 


COLONIAL AND FOREIGN INVESTMENTS. 


a . 
nt: ! Price | T DIVI- | BUSINESS, 
3 а ХАМЕ. Wed. ки d DEND | WEEK TO 
E 5 Aus. 30. Sc | Dux. | AUG. 30. 
en = NR, "ER c aude — = De 
ELEGTRIC RAILWAYS | "P High Low 
ЕВ » es . 4| 08 
5 5/0 | R WAYS Ak res... 9 —t 6 8 1} Ap, Oct 9 tá 
5 2,9 А ро. 63% Cum. Pref. ееоооо оо 6 ни. 4 9 8 e 92 6 
8. 88 . Permanent 6Y Deb. 800, 141 —144 | 4 8 3 —.. .. 
St. | 5 Anokiand Elec, Trams 5% Deb. | 5 | n dn 
ја Me экшн токсан ба n WEES (у= : 
Bi. dz Do. Ax Deb. Brock (бз. 97 —102/4 8s] I | 
100 b ) Ро. b per Cent. Debs. „ %% %%% „ 93 —101 | 4 19 0 е» | ee 
5 ee | Ота Electric Trams. | 1 t j | 
b Do. rt ver Cent. ."9929 Pref D 4 zil b M 2 = 4 А = 
Bt. 4 * Do. ad per Cent. Db. Prov. Cts. 95 — 4 12 0 es ee ee 
Bt. виш lumbia Elec. Віту. оо ee 
St. 6X | Do. Pref. Ord. Stock . . .. 100 —108 4 17 3| © 10 .. 
4 4% Do 2 rer Gant. Iat Mart Die ey Aeg 4% % с |. LZ 
І e per . 48 0 . == an . ез 
100 5 Do. Vancouver Power Debs. ..| 93 —101 4 9 1 "S E 
6 Buenos A oOrd.| 3—3} 6 8 1 = dre 5 
: 8/0 Do. 6 per Cent. “A” Om. Pref {ж 2. ‘ = кзы cie 
ве 15 А bus ĩxV/ үсүн ү чал S ue 
8%. 5 Do. 5* 200 Deb.(red.)........ 109 —105 415 8 - 1943 
St. 57 | Buenos Ayres Elec. Trams (1901) | 
Ltd.. осбооово оов уь 0600000600 о» < BOSHSSOS-CR00e8 —98 b 2 0 e. ee 
10C| 5); vu А) геа Чап National: ü | ar | | 
b) Pref. ређа. n —104 ё — 5% 
160 6% | Do. 6% lit Deb. Ru | 109 —106 518 8 ЖИ) 
6| bu Tramways (Ncs. 1 to 105) f -101 818 6 10 9 
5 0/3 | Do. Nos. 103,001 to 187,610 ....| 9 —?} EM 5s | 11 Р 
100 Do. x Ist Deb. Stock (red.). 107 —109 4 2 7| a „ AG 
) 0 саре ectric Tram Shares осе оо: 1 ze i 4 12 4 Ре i ee 
St. 6% | Colombo Trams & Ltg. 6» 1st Mt. | 
Deb. (red) .... ........................ 108 —1¢5 | 415 3 ee а 
| T | Havana ec. Ry. Con. Mt. 5 
$1,000 50 year Covp. Bds. ‚...| 95—97 | T - 953 24 
8t. 5% | Madras Elec. Trams 5% Deb. Stk. 102 — 101 4 16 3 |Ja,Jul| ..  .. 
is | Mao (1908) * 102 —105 | 415 8 | 
100 4}%| Do. Sterling 47 Debs. (1923)..| 102 1м 467 I || 
xul Ң: Parih Г А.) eo, Trama, 16 Mi. 5 ч | 
e € ee eevee ое во %%% %% seers =, 4 4 ee 1 = 
..| eso Paulo Tramway, Light and ) | 
| Power Ce. $100 Stock ..........| 118 —145 144 1111 
..| Do. 5 1st Mt. 8.00 Db. . 100 — 2 1611 104 
ELECTRICITY SUPPLY. | | | 
6 5/0 | Oaloutta Elec. Sup. Ord. (1-30 000) 9 — 442 - 9 f| 
5. 2/13 To. (60,001-S0,000) ............ ! 84-9 |417 4 | өү, 
tC t> | City of Wellington Elec. Lt. and | 
Power 5% Reg. 1st Db». ......| 49 —51 | 418 1 500& 
... | Cordoba Lt. and Power Co. 1st Mt. 
Stk. £100 000 5.. Bde........... ое —ез | 8 
B. Cos Tice 8 . Co. of Aust | | 
um. € 9699959599090 „% oe 9 -3 ee ee 2 | ee 
8t. 6% Do. 5% Debs. 6 6 6 „ „%%% %% %% „%%% 3 5 11 1 an ee 
10; .. | Havana Electricity Co. Shares. | 9}—10) Es z fe 2 
190 15/6| Do. 57Dbs.ue.at 95,Scrip,allpd. 94 —96 |5 4 2 (95 | 
I| ..| K rlie Elec. Power & Ltg. | | | 
| m. Pret. 000000 оос 0000080080 0080 ооо zi е a ee as 
1 1/0 Electric 66252562 62 6 „„ 66 ee вове е з 11 — 1 ee ео ee = 
100 45% * Elec., Montreal 434 1st | | | 
ort. реБ ....................! 101 —104 4 0 7 Ap, Oct 
. 10/9| Shawinigan Water and Power 5%, 
| Bds., crip еооооо ео SEDEM 98 —100 | 6 Ü 0 ! oe | ee ea 


* In calculating the yield, allowance has been made for accrued interest but not 
for redemption, 1 Ex Dividend. 
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a ч а 
2 Price AE BUSINESS, | S Prise Ё 2 K ‹ Bus 
< 38 МАМЕ. | Wed, | м3 | DIVIDEND! WERK то E ЕЕ МАМЕ. Wed, | р Е d | DIVIPERD | Wim 
g 22 Aug. 30. SER Abd. 4. 2 ыр Aug. 30. 5 E Aro. 
а M ж e| 6 ' од рч 
ELESTRIG RALWATSTRANWATS AA дв. à. yd ёч ELECTRICITY SUPPLY. mn pd; 
ee | Bath Bloc. Trams Pref. Ord............... i-9 "m .. || 10/14/0 | Bournemouth & Poole Elec. Sup. Ord.| 1) =i 5 14 8 i» is 
0 Do. 6% Cum. Pref.. .................. 4—14 | 414 9 .. i|| 10| 4/6 |t Do. per Cent. Cum. Ртеќ ........... 92—10 | 4 7 10 EM ЕР 
n jn Mort. Deb. Stock (r d.) ..| 10 —104 ! 4 6 7 M .. | .. H 10 t Do. 6% Cum. n. Second Pret. W —12 5 0 0 e 111 
432 Shem „ d. Str. 100 1024 8 3 m 101]| .. |86. Ё в per Cant: Deb. Stock (red.) ... 106 —107 | 4 4 1 85 107 1 
Tram and Carriage Ord....| 17 —173 | 5 2 11 Feb, Aug es os 5 8: Bromley ( t) EL Lt. & Power Shares 54-53 6 10 5 - 5% 
4 Cum. Pref. (full fully paid) . 10—10 f 14 10 r. | E ee Do. ist Debs| 104 —107 44 1 I 
4 Do. Cent. erer eee. 108 —107 | 8 14 10 | Feb, Au. b А 10 —103 | 4 15 8 z 
British trio ater EA Ord........ % I Е —&5 6 19 0 өө | 8j 8à 5 8/6 per © - e6549060900006050000900000 9§—1 8 9 0 Mar, Sept | 
6/0 |t Do. свег Севр. Cum. Pref. ............| 10—11 | 5 9 1 | Feb, Aug | 101 1 6 st. 4% | Central Elec. Sup.Co.47/Guar.Db.BStoek| 108 —108 | 8 16 6 = 
57 po per Cent. P Debs »es»| 138 175 | 4 0 0 ка Бх " 5 2,6 rea pene le End&City)ELSup.Co.| (1-1 410 0 Feb, Aug 
» | Do. 477 per Cent. 2nd Deb. Stock....| 98 —100 4 10 0 v {9 |t 5 2/8 |t Do. per Cent. Pref. . .. 64 818 8 | Feb, Aug :: 
Central London Stock ......... 88 —:0 | € 8 11 | June, Dec at 8t. 44 Do. 4 Deb. Stock (red. . cesse | 108 —106 | 8 16 2 aa ee 
48 t Do. 4 per Cent. Pref. „ 101 —108 8 17 8 ee 103 101 6 9 Do. ty U y 4 Om. Pref. 4} —§ 8 4 4 8 өш 4i 
6 Do. Def Stock . .. . . өзгөн»... 77 —0 5 0 0 79 | 7&2 6| 9/8 i Do. 9U8)........|] 4i-5à |4 710 t 95 
38 Do. 4 per Cont. Debs.. ................... 111 —118 8 10 9 “О ж 5| 3/9 | Chelsea Electric Supply esseseese tief | 410 7 | March ..| . 
City of Bhemingharn Tram- Cm. Pri. 43-63 |418 6 E St. 44% Do. per Cent. red 106 —110 | 4 110 | Jn, Deo ..| .. 
4X | Do. т Cent. 1st Mort. Debs. ...... 99 —102 3 19 2 .. {1602 | .. [J| 10 5/0 | City of London Electric Ligh 10j—11 | 5 9 1 | Feb, Ang I 
2% ty and South London Rly. Con. Ord.| 40 —42 | 6 7 2 Feb, Aug | 4: | 3v 10 6/0 Do. 6 per Cent. Cum. Pref. ............ 18 —14 | 4 5 8 Jan, DAY 1 uL 
52 po a Cent. Perp. Pref.(1891) ...| 118 —121 | 4 2 8 | Feb, Aug | .. Ist. 5% |* Do. б per Cent. Deb. Btock (red. )..... | 128 —197 | 8 18 8 | Jn, Dec 
6 O00 COs soo ene BEEOESEaseDOOSSons 000000 117 —1920 4 9 4 ee ee ec St. 47 Do. 43% and Deb. Stock (red.) e. 108 —1(5 4 6 9 ee | Й 
6 1801 . eee 118 —116 4 6 8 E: , 50 .. | County of Durham Elec.P.D.Ord. 63 på. EE . | April oct. 
4 t Do 4 Cent. Perpetual Debs......| 107 —110 | 8 12 9 Мау Nov | . b Do. Do. bX non. cum. pref....... 5,4—6 - Ap il, Oct} .. ` 
Dabin nited Trams, (1896) Ltd.,Ord.| 134—104 4 2 8 ё 10| 4/0 |tOounty of London Elec. Bupply Ord. . tà-9 |500 is nos 
6/0 Cent. Pref. ..................... 15 —16 |8 5 0 М 10 6/0 |t Do. 6 per Cent. Cum. Fref. . . 19 —19) 4 16 0 | Mar, Sept 111 
4/0 tat. Nor & Сиу Bly. Pri. Ord. (4) 5—5} |7 5 5 3 st. 44%] Do. J| 111 —114 | 8 18 11 is PM 
4/0 Northern, Piccadilly & Brompton St. 49 | Do. —105|4 b 9 1% | 
Ord., Speyer Bros. Scrip Oerts. ...... 8 -9 4 811 » 8|. 6) 8/6 6—6 416 8 53 
20/9 tHastings & Dist. Elec. Trams. Co. 4j 5| .Do. b- 411 9 D. 
ox |, Impera Tant . Ord С ä “ —10 "E Ка St. 44% 0. 14 : : - > кн 
ре amwa 60% %%% 1 —18 Mar Be t 6 6/0 %. ee И 
65 |t Do. 6 per Cent. Pref. e SEEN 181—141|4 4 2 Mer, р és St.“ 43% I. of W. Elec. 14. ) 100 —108 4 7 Б ME | 
^ |t Do. per Cent. Debs. .......... 108 —110 | 4 110 Jan, July | - 6| 5/U- Kensingtn. & Kngtsbdg. Ord ....... ‚| 112-1914 18 0 EN | 
b| 2/6 | íslo of Thanet Elec. Trams & Lt. SX Pt. $3—3 |8 6 8 ws 5 Do. 6 per Cent. Ist Pref. . . ... . 7 |4 6 9 Јар, Јаіу | ~! 
i Pe y Cent. Deb. —— 88 —E8 : $ n 5 ss St | 4 ы: day A m Tek. > Stock (red {7 —100 | 4 0 0 v a 
verpool Overhead Railway coos] 31 т * .. Ist | 4 ensin Kngtbg. 
? Do. 6 per Cent. Pref....... анын 1 415 8 Feb Aul : % Co. (Joint Station) 4 — fi 102 —104 | 8 16 11 m 8 
Y. .Do. 4 Cent. Deb. eee % 0009 99 —102 8 19 8 Jan, July 3 177 Lo n Electric Supply Ord. 60000000. 000 2 —%} 8 12 0 ee ee | 
London United Trams. 5% Cum. Pret 93—10} | 417 6 = 10 9] 5| s) | Do. o per Сеш. Fref. . . . . . b —O4 | 5 9 1 s | 
4% | Do. 4% Int Mort. Deb. POPE 104 8 18 5 5 1014 1004 Ist. 4% | Do. Cent. 1st Mort. Deb.......... 818 5 Mr, In, 8B. D 100 js 
.. | Mersey Con. Ord. ВбосК....................| $ —7 ge a B 56 10% ҮМ оро tan A 418 0 A Oct 10, N 
.. | Do. 8 per Cent. Perp. Pref. .......... 8 —11 äs 25 ie 5| 2 Do. 6} per Cent. Oum 818 8 е aly | ән 
-- | Metropolitan Elec. „е eda — 17 T Z St. | 43% 35 per Oent 3 10 7 Ја, Dee. 
t Do. 52 Cum. Pref. .. . . . C1 —1 414 1 St. 84% Cent. 3 10 0 m T 
647 | Do. 447 Deb. Btock .. sess see | 106 —107 4 41 * 100| 4637 Midian 1 for F. D. iat Mo 4 9 1 | n 10; 
-. | New Gen. Tract. 6 Len Gre —1 5 May ...| - 10| 7iY Newcastle & Diat. ec. Ltg. Dru» pela 11 —11} |6 0 0 Feb, Aug 
1010/0 | Potteries Trach oper Gu Si EMT | dci b 5 8 аА . |11100) .. | Do. 444 Deb. £60 paid ........... 1031 10 1 . Јар, July 
t Do. 65 per Cent. Cum. Pref. ........| 9 —9 6 5 3 fob, Aug E Б| 8% Newcastle Elec. Supply Ord. ..... ~| 8—1 419 5 | Feb, Aog | & ! 
Х| Do. 43 per Cent. Deb. Stock ee. | 101 —1 467 "n T BN 5| 52 Do. 6 per Cent. Nop. Cam. Pref. .. 68—654 3 18 2 Feb, Aug t5 ¢ 
es | South Lancs. Elec. Trac. & Power Ord T » E A 1(0| 47 Do. 47 Mort. Leb. 10б. 1907 99 —100 4 0 0 Jen, July 
= Do. 6% Pref. (21 раіа) .................. ЕК И April, Oct| -- l| 8% | Northern Counties Ele c. Sup. 17/- раід $i—j 215 7 Mar, Aug 
.. | Do. 4$% Deb. Stock (100 52 9 je Inn, Jury -| - 100 <. | Го. 44: Deb. £5: pria ............ Ы —ә2 |- ..- Jan,July |. 
oa Sunderland Dist. Elec. T1 ams. / Jat , 10 е,0 Notting НШ Electric Ord.... $090090009000009€ 14 —15 4 0 0 ' March.... es a 
Moit. Debs... — (6 —100 à " 98 | 974 [100 4% Do. 4 per Cent. Ist Mt. Deb 100 —102 3 11 5 | a 
6% | Underground Elec. Вуз. Со. of London 984-0293 |5 0 6 ki $54 6| 4/6 | Oxf © Ord. .......... e оов 7 |5 0 0 March .. G; € 
3% |tWaterloo and City Ord. . . .. . .. . . . EU —§2 IL 5 8 June, Dec | 0: St. 4X Do. 4X Deb. Stock . . . . . . ce e ese 98 —100 4 0 0 кө 
TELEQGRAPHS 6| 6/6 | Bt. James’& Pall Mall Elec. Ord.......| 13—10} | 6 0 о | Feb, Aug | 16} y 
. African Direct Tel. Ax Mrt. Deb (red.) 5 Ме Do. 5 Deb. Stock (red.) ... * „„ ee 
4) . ° 9 <= 02 8 13 5 ee 8t. € е өөө — oo "s 
d Eom Telegraph ...... . . . . . * | ү Zu, Pee n 5 n гоша сеу ОЧ 2-24 6 17 6 9 i 
..| Do. 5% Debe, (red) .................... 75 Eo 6 50 f St. 4 Do. 4 per Cent. De 9 76 —80 5 0 0 as - 
8t. 14/0 lo American %%%. 59 —61 4 14 3 F My,Ag,N 191 a b 4/ Bouth London з. рө supply Ord 84-4 b 0 0 | ua ee 
86: 28/0 Do. Preferred 000000000000000000000000000 ооо 106 =R 6 7 6 ¥ „My, Ag, N 10$ PUT 1 a South Tbe ag йе ке: Lt. & over Ord. 11—12 ee — 4 
2/0 . Do. Deferred 099000 000 000008 000 609000 000009995 15 —][ 1 ve ‚Му Ag,N 1611 16,7 1 0/83 Do. Cum. Pre -000000000 000090000026 ] 6 — У 4 17 9 as 
4 Commercial Cable 4 per Cent. Deb. Sts -4 | 1 8 Jn Ap,Jy,0 .. ве. 42 ро. 10 Db. Stk. Red. rrr ree ..| 108 —109 4 2 6 IN 
5 Ouba Submarine о 000000000009 000009 888886 } 6 8 1 Feb, Aug f} 9 6 2/6 пав leotric Cae ET Ord. 000 coc e s$- 4 5 2 6 ЫН 
10 10/0 Do. Preference 10 per Cent..... 00000600 17 —18 5 11 1 Feb Aug ès 5 6 2/6 Do 477 600000000 000000000909 56— 4 18 0 n E 
2/0 | Direct Spanish Ord ................ — 38 | 511 9 April, Oct s St. 43% 44751 Mort. Deb. ...... — . | 165 —107 | 4 4 1 n C ¥ 
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ALTHOUGH the artificial production of diamonds by means of 
the electric furnace is a comparatively well-known process, 
yet the lecture delivered by Sir WM. CROOKES before the 
British Association in South Africa contains many interesting 
points. The goal aimed at is an exceedingly fascinating one, 
and the manufacture of artificial diamonds may well be likened 
to the attempts made by the old alchemists to transform baser 
metals into gold. There is the difference, however, that the 
former operation is attended with a certain amount of success, 
whereas the latter was a dismal failure. One of the most re- 
markable features of the diamond experiments is that a com- 
plete artificial crystal has never been obtained. Undoubtedly, 
entire stones are formed, but on being liberated from the 
intense pressure necessary for their production they explode 
and burst into fragments. The largest artificial diamond 
known has a diameter of less than 1 mm., and although such 
stones are identical in every respect with the natural gems, it 
is evident that they are useless for purposes of commercial 
competition. 


SEPTEMBER 8, 1905. 


Prick SIXPENCE Low 


Abroad 9d., or 18 cents, or 906., or 


ANOTHER matter of interest mentioned by Sir WM. CROOKES 
is the extreme hardness of the metal tantalum, now being used 
in the manufacture of incandescent electric lamps by Messrs. 
Siemens & Halske. During the course of his lecture Sir 
WILLIAM caused a diamond to be forced into the surface of a 


| solid steel cone which had had its apex removed. There were 


twosuch cones, one being inverted and placed on the top of the 
other, with the diamond between. By this means a pressure 
on the stone equivalent to 170 tons per square inch was 
obtained, and the latter was actually forced into the solid steel 
without sustaining the slightest injury. Jet it was impossible 
to bore a hole in a plate of tantalum using & diamond drill for 
the purpose. The drill was applied for three days and nights, 
its speed being 5,000 revs. per min., but at the end of that time 
it was found that only a small depression } mm. deep had been 
drilled, and it was questionable which had suffered most, the 


| diamond or the tantalum. Hence, it is obvious that the con- 
] struction of a tantalum filament must be a somewhat difficult 


matter. 


— — 


Or all the monetary gifts which University College, London, 
has received probably none was ever more welcome than that 
made by Mr. E. G. BAWDEN through the agency of Mr. EDGAR 
SPEYER. In addition to giving £84,000 to other deserving 
objects, Mr. BAWDEN has bestowed upon University College 
the sum of £16,000, which completes the £200,000 required to 
bring about its incorporation in the University of London. 
The old institution in Gower-street has done magnificent work 
for the engincering profession and industry in past years, the 
electrical engineering department and Pender laboratory having 
contributed its fair share under the able generalship of Prof. 
J. A. FLEMING; and there is no reason to fear that its new 
relation with the University will have anything but a stimu- 
lating effect on its future efforts. There are few colleges 
including on their roll of past students engineers of greater dis- 
tinction than does University College, and no small share in 
the great engineering feats of modern times has been taken by 
its alumni. We therefore offer hearty congratulations on the 
consummation of a scheme which will enable the College still 
further to widen its sphere of influence. 


ipa 


IN the continuation this week of our article on the York- 
shire Electric Power Co.'s system of generation and distribu- 


tion there is described a method of obtaining circulating water 


for the condensers which is now becoming quite comuton in 
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new generating stations. The suction pipe enters the river or 
canal at a higher level than the discharge pipe, and conse- 
quently a syphon action is obtained. This reduces the power 
required by the pumps, as it is merely necessary to overcome 
the friction of the pipes and secure a sufficiently rapid rate of 
flow. There is the inherent disadvantage, however, that since 
the discharge must be lower than the suction, it is, of neces- 
sity, under water, and therefore out of sight. We might, 
perhaps, add “ out of mind,” and this would be true enough if 
matters proceeded smoothly and in regular order. The system 
is excellent in many ways, but some engineers still cling to the 
notion that it is advisable to be able to examine without diffi- 
culty the circulating water after it has been through the con- 
densers. Such people are willing to spend a few pounds per 
annum to satisfy their curiosity and their disregard for fine 
economy may possibly be justified in certain cases. 


— eee 


IF it is desirable to equalise the currents flowing in the differ- 

ent armature circuits of multi-pole continuous-current dynamos, 
it is even more so in alternating-current commutator motors, 
where every artifice has to be employed to keep sparking 
within reasonable limits. In continuous-current machines 
equalising connections have proved successful for the purpose 
mentioned. For alternating-current commutator motors, how- 
ever, a much simpler device is possible, thanks to the inductive 
properties of alternating currents. Such a device has been 
patented by Mr. B. G. LAMME and is described elsewhere in 
this issue. It is simplicity itself and consists merely of choking 
coils between brushes of equal polarity. The line current is fed 
to the middle points of these choking coils. If the current to one 
brush through one half of the choking coil tends to be larger 
than the current through the second half to the other brush, 
then the larger choking effect in the former half of the induc- 
tion coil will have the effect of equalising the currents. Of 
course, the choking effect of the armature itself tends to 
equalise matters to some extent, but not always sufficiently. 
The advantages of Mr. LAMME's method are cheapness, adap- 
tability to existing motors, and the absence of devices on the 
rotating armature which would have the effect of increasing its 
bulk. On the other hand, of course, the equalisation is 
obtained at a cost of a slight reduction in power-factor, and 
there is some loss in the choking coils. Against this there is 
& saving in the ohmic losses in the armature winding. 


e ieee 


Ir the results just published by G. MELANDER, and sum- 
marised in our Contemporary Electrical Science column, are as 
trustworthy as they appear to be, we may take it as proved 
that certain metals, notably antimony, bismuth and zinc, emit 
violet and ultra-violet rays at ordinary temperatures. These 
radiations are too feeble to affect our eyesight, but they can 
be recorded by prolonged photographic exposure. A slight 
heating greatly enhances the rays, and, of course, when the 
metals attain a white heat the rays become fully visible. 
That cold metals should emit rays of various kinds is a matter 
of course. The theory of exchanges postulates that. But we 
are not accustomed to expect rays of such very short wave- 
length as violet light consists of. And if they do occur, why 
mot the other visible radiations? Some answer to this may 


possibly be found in the fact that zinc and other metals are 
sensitive to violet and ultra-violet light, discharging their 
surplus electrons when illuminated by it ; and since absorption 
and emission go hand in hand, it is not difficult to conceive 
an emission of such light in the cold. Such emission would 
suggest an explanation of the anomalous vision of some insects 
and fishes, and if, as MELANDER suggests, all objects share the 
same property to a slight extent, the apparent self-luminositr 
of radio-active snow would receive a simple explanation. 

ABSURD comparisons between the cost of electric light and 
gas are plentiful enough, but the most ridiculous one we have 
ever seen hails from Sheffield. A small firm, styling themselre 
“expert lighting engineers," have issued a couple of adverts 
ment sheets bearing the names and addresses of several perso: 
in Sheffield. Opposite these names are given the number of 
gas burners possessed by each, together with the total candle 
power and the comparative costs of gas and electric light per 
hour. Itis stated, on one sheet, that the gas burners are of 
the inverted type consuming 3 cubic ft. of gas per hour and 
yielding 80 c.p. The first person has 38 burners which give 
3,040 с.р. at a cost of 2d. per hour for gas, whereas it is 
asserted that if the electric light were used the cost would be 
4s. Other comparative prices аге 214. and 64d. The second 
sheet gives a yet larger number of names of persons using 
Lucas gas burners, and the first on the list has 98 lamps of 
700 c.p. each. The comparative costs per hour are given 4s 
28. ld. for gas and £4 for electric light. Comment on such 
statements as these is, of course, unnecessary. — — 


Lens deine А 

THANKS to the labours of such pioneers in dynamo design 
as ARNOLD, HOBART and others we are enabled to-day to pre 
determine the commutation of continuous-current machines 
with reasonable accuracy. The reactance voltage, which 5 
universally employed in this connection, furnishes à fair en 
terion as regards sparking, atleast for the large majority of 
continuous-current generators and motors used in рас 
Yet our knowledge ends here, and the experiments and inves: 


sofar have not thrown much light on the reasons #7 


tigations 


the commutator is injured bysparking. It was thought, 
belief is still prevalent to-day, that it was the spark per «€ n 
caused injury to the segment on which it impinged. But it v 
considered by some that this could not be the case. It bad been 
noticed that white bright sparks beneath the brushes did not 
attack the commutator, which still retained its glossy surface ; 
but when the sparks assumed a greenish hue the commutator 
blackened and lost its smooth surface. This latter obser ““ 
tion lends colour to the theory advanced of late by : € 
dependent workers that the injury to the segments 15 ns | 
by a volatilisation of minute portions of copper, this icit 
tion being due to an excessive generation of heat, in the 

ing end of the brushes. 


. А "E yrrent 
Every dynamo designer is careful to limit the © 


density in the brush to a certain well known value, com 
knowing the contact resistance between brush and à 
mutator, it seems an easy matter to calculate the r 

losses—i.e., the heat generated. But the values thus ae 

are only nominal and, as a rule, very far from the 
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for they are based on the assumption that the current is 
evenly distributed over the contact area between brush 
and segments —i. e., that the current density is the same at 
all points. However, owing to the E.M.F.s of self-induction 
and rotation generated in the commutating coil, the current is 
caused to be unequally distributed under the brush and Mr. 
T. REID shows, in an interesting article on the subject abstracted 
elsewhere in this issue, that the current density may reach 
enormously high values at certain parts of the brush under 
unfavourable conditions. This unequal distribution leads to 
greatly increased losses under the brush, and at those particular 
points where the current density is exceptionally high, the 
material of the brush may be rendered incandescent. The 


heat is communicated to the copper, which in certain circum- 


stances will be gradually burnt away. 


са 


Іт is assumed by Мг. Кер in his deductions that the con- 
tact resistance between brush and commutator is constant. 
This assumption is opposed to the results obtained by 
a number of experimenters, who found that the contact 
resistance varied inversely with the current density, so that it 
was the voltage drop from segment to brush—and not the con- 
It must be pointed 
out, however, that these experiments were made with slip 
rings, and do not, therefore, apply directly to commutator prob- 
Considering that carbon has a negative temperature 
coefficient, it seems certainly likely that the contact resistance 
is not independent of the current density, but judging from 
recent researches, it may be reasonably doubted whether it 


tact resistance—which remained constant. 


lems. 


varies strictly inversely as the current. 


(a 


Birmingham and District Electric Olub. —A meeting of the 


Birmingham and District Electrie Club will be held to-morrow 
(Saturday), at the Colonnade Hotel, New-street, Birmingham, 
at 7:30 p.m. It will be of @ social character, a musical pro- 
gramme having been arranged by the musical committee. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Tarifa—Tangier ............ Jan. 18, 1904. 

Jamaica — Colon ............ Jan. 10, 1905 — 
Bolama—Bissao ............ June 21, 1905 Sept. 1, 190E 
Cadiz—Teneritfe............ July 20, 1905 — 
Iquique— Antofagasta ...... July 21, 1905 — 
Shanghai—Nagasaki ........ Sept. 2, 1905 Sept. 6, 1905 


Financial Results of the Valtellina Railway. —According to 
the Elektrotechnische Zeitschrift, 500,000 train-miles were run on 
the Valtellina three-phase railway during the last financial 
year, а train usually consisting of one 54-ton motor car and 
four or five trailers weighing [ош 60 to 70 tons. Including 
all capital charges (interest, depreciation and sinking fund), 
the total cost per train-mile came to 1s. 7:1d., of which sum 1d. 
relates to power-station charges, 1:24. to drivers’ wages, 1:74. 
to the maintenance of the locomotives and trailers and 1:3d. to 
the maintenance of the overhead equipment. 


Electrical Development in Japan.—According to the Elec- 
trician's Friend of Tokio, Japan, there are two water-power 
schemes on foot there. One is known as the Tokio-Denriyoku- 
Kaisha scheme, and involves the construction of three power 
stations, having an aggregate capacity of 43,600 H.P. These 
are to be built on Katsura and Sagami rivers, and will be 
equipped with 24,000 H.P. to begin with. The other scheme 
is known as the Tokio-Dento-Kaisha scheme. One power 
station of 20,000 H.P. is to be built, using a 300-ft. head of 
water on the Katsura river. Electrical energy will be trans- 
mitted to Sinjiku, 50 miles away. 


New Insulation for Wires.—The Allgemeine Elektricitáts- 


Gesellschaft of Berlin is putting on the market wires and 


conductors for electrical purposes with a new kind of insula- 
tion claimed to be superior electrically and mechanically 
to silk-insulated wires. The new insulating material is a special 
chemical compound which is distributed evenly, and in many 
thin layers, on the wire by special machinery. It is stated 
that the covering is only about 0:02 mm. (0°0008 in.) thick, 
is non-hygroscopic and is unaffected by temperatures up to 
150°C., being, at the same time, strong and elastic. А thick- 
ness of 002mm., it is said, will withstand, on an average, 
1,500 volts without breaking down. 


Accident on the Glasgow Tramways.— An accident, for- 
tunately not attended with fatal results, occurred upon the 
Glasgow corporation tramway system on Saturday afternoon. 
A car on the Govan and Possil Park route was on a steep 
decline in Possil Park, when, owing to the brakes failing to 
act in consequence of the greasy condition of the rails, it came 
into collision with a lorry going in the same direction. The 
tramcar left the rails and went through a wooden advertising 
barricade, while the lorry was thrown with great force against 
a stone wall The driver of the car was seriously hurt and 
was detained in hospital, where five passengers were also 
treated. The driver of the lorry and the boy accompanying 
him were injured. 


Tantalum Lamps.—In a Paper read before the Ohio Electric 
Light Association of the United States, Prof. William Ambler 
described tests as to distribution of light from the tantalum 
lamp with both clear and frosted bulbs, and comparisons made 
with the light distribution from a 16 c.p., 110-volt lamp with 
clear bulb and with a single-coil carbon filament. The results 
showed that there would be a saving by the use of the tantalum 
lamp only when the cost of energy was above or about 5 cents 
per unit. In considering the possible value of the new lamp 
it was necessary to consider the value of burnt-out lamps. 
Allowing 50 per cent. of the original cost as the value of the 
lamp there was a saving of 35 per cent. in favour of the 
tantalum lamp with the clear bulb and energy at 10 cents 
per unit. With energy at 5 cents the saving amounted 
to 31:5 per cent., and at 8 cents to 13:5 per cent. It was 
evident that the success of this lamp depended upon the ability 
of the makers to reduce the cost of the filament. There seemed 
to be a probability of this in the direction of improved chemical 
and physical methods of manufacture, asthe present high cost 
was due not so much to the value of the raw material as to the 
difficulty of working the metal into a fine wire. 


Incorporated Municipal Electrical Association.— We have 
received a copy of the official report of the proceedings of the 
Tenth Annual Convention of the Incorporated Municipal 
Electrical Association, which was held at Edinburgh and 
Glasgow from June 27 to July 1. The volume contains all 
the Papers read and the discussions thereon, with the addition 
of several communicated contributions to the various discus- 
sions. The Association has drawn up a form of Conditions of 
Supply." These аге only intended to serve as a model, capable 
of being amended to suit local conditions. It issuggested that 
these conditions, which are embodied in the report above 
mentioned, be attached to the application form to be signed by 
intending consumers, and that the local wiring regulations be 
issued by the local authority as & separate document. The 
conditions number 10, and their principal function is to define 
the responsibility and liability of the electric-supply under- 
taker and the consumer; in addition they contain clauses 
which should leave the consumer in no doubt as to the method 
of procedure to procure a supply. The complete volume of 
the “ Proceedings," which contains all information concerning 
the Association, is priced at 3s. 6d., and copies may be obtained 
from the Secretary, Mr. C. McArthur Butler, Staple Inn- 


buildings, Holborn. 


Electricity in Quarries.—The Electrical World of New York 
describes, in a Tecent issue, the application of electric power 
in large marble quarries. Naturally many of the electric 
appliances used in this connection may also be employed 
in the working of other quarries. Our contemporary says. 
that the great quarries are steadily displaging the steam 
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engines by electric motors. Owing to the tremendous size and 
weight of some of the blocks of marble that are now cut and 
dressed for shipment, such as for obelisks, mausoleums, statu- 
ary groups and so on, the derricks and cranes are the most 
important machines, and modern powerful electric gantry 
cranes have been installed. At Proctor there is a five-motor, 
electric travelling-gantry crane which displaced 10 of the old 
steam-power derricks. This crane, operated by one man, 
saves as much in labour as it does in efficiency. It has a 
travel of 800 ft., but the distance can be increased in- 
definitely as the quarry extends. Its maximum capacity is 
50 tons, and the blocks can be raised nearly 40 ft. if necessary. 
The crane is used chiefly for loading cars, the trains passing 
directly under the crane, and as the bridge upon which the 
crane travels is 160 ft. in length, it has a wide field of opera- 
tion. Portable locomotive cranes are further making the 
boom derrick unprofitable ; they can travel from one part of 
the quarry to another, and load blocks directly from the beds 
to the cars. It has only been within the last year or two that 
electric channelling machines were used, but they have given 
so much satisfaction that their use is steadily increasing. The 
new type of electric machine cuts on either side of it a channel 
from 4 ft. to 10 ft. deep and less than 2 in. wide, whereas the 
steam type of channelling machine cut but one channel at a 
time. A single electric motor mounted on the new machine 
ənd travelling with it operates the cutting implements and 
also drives the traction gear of the, wachine. In addition, 
electrically-operated drills, chisels, sand saws, buffers, &c., are 
also used in the New England quarries, and, in fact, nearly 
every practical means of reducing hand work and manual 
labour is being employed. 


6,000 H.P. Gas Engines for San Francisco.—It was an- 
nounced some time ago (The Electrician, Vol. LIV., p. 555) 
that three 4,000 kw. gas-driven generating sets had been 
ordered by the California Gas and Electric Corpn. as a reserve 
in connection with the tramways of San Francisco and vicinity. 
Some further particulars with regard to the huge gas engines 
are contained in a Paper on the subject, read by Mr. J. Martin 
before the Pacific Coast Gas Association. It appears that the 
California Gas & Electric Corpn., which controls a number of 
water-power plants in California, approached the United Rail- 
roads of San Francisco with a view to supplying electric energy 
for the entire traction system. But the tramway company 
did not view the proposition favourably as they feared that 
a supply, the nearest power station of which was some 140 
miles distant from San Francisco, might not always be quite 
reliable. However, they finally accepted the offer after the 
power company had agreed to instal three gas-driven genera- 
ting units of 4,000 kw. in a reserve power-station near the 
traction system in question. The gas for these engines is to 
be manufactured from crude oil and its calorific value will range 
from 610 to 660 B.Th.U. per cubic ft. The nearest approach 
to these large engines in size are two 4,500 H.P. engines in 
operation at Hastings, W. Va, driven by natural gas, and 
used for the compression of the gas for transmission through a 
pipe line 200 miles long. These engines have been brought 
from rest to full load in less than 60 seconds. The 4,000 kw. 
gas engines are now being built by the Snow Steam Pump 
Works of Buffalo, N.Y., and in general design and detail 
resemble very closely a modern high-grade, massive American 
steam power engine. They are of the horizontal, twin-tandem, 
double-acting, four-cycle type, giving two impu]ses to each 
crank per revolution. Any cylinder head can be removed by 
simply disconnecting one jacket water-supply pipe and re- 
moving the nuts holding the head to the cylinder. All work- 
ing parts are above the engine-room floor, nothing but water- 
supply, gas, air inlet and exhaust pipes being beneath. Lubri- 
cation of the cylinders is effected by leading four oil pipes, fed 
by individual oil pumps, to each cylinder at different points. 
The oil is fed to the cylinder on the inhalation stroke, 
and is spread on the compression stroke. The lubrication 
of journals is effected by means of a positive feed lubrica- 
tor Cross heads carry the pistons, thereby materially 
redueing the weight carried on the bore of the cylinders. 
The main shaít is of the over-hung crank type, having the 
cranks forged with the shaft and with crank pins forced into 


the cranks, while the main cross heads are fitted with adjus- 
table babbitted gibs and removable crucible-steel wrist pins. 
Each cylinder is made in two parts, the joint being half-way 
between the ends. Separate supply pipes ! to each 
individual water-jacket so that the amount of water to each 
can be regulated. These engines are to be started by compressed 
air. The principal dimensions are as follows: Length over-all, 
70 ft.; width over-all, 34 ft.; weight of heaviest casting, 60 tons; 
diameters of cylinders, 42 in.; length of stroke, 60 in.; main 
journals, 30in. diameter, 54in. long ; main cross-head gibs, 
27 in. wide, 54in. long ; diameter of centre of shaft, 38 in. ; 
weight of fly-wheel, 130,000 Ib.; total weight of engine, fiy- 
wheel and generator, 1,200,000 Ib. 


Murnau-Oberammergau Single-phase Railway.—A descrip- 
tion of the principal features of this standard-gauge single-phase 
railway was given in our issue of August 25th. Messrs. Siemens 
Bros. & Co. have now sent us some additional interesting in- 
formation. The railway line includes numerous sharp curves, 
and is very undulating in character, the lowest and highest 
points being 2,200 ft. and 2,870 ft. above sea-level respectively. 
There is one gradient of 1 in 33 which continues with hardly 
an interruption for some 3} miles. About 30 per cent. of a 
double-journey is done coasting with the current switched off. 
At all the stations and level crossings a safety device is used 
which short cireuits the high-voltage supply should a trolley 
wire break. This safety device, which was su y em- 
ployed in connection with the Marienfelde-Zossen high- 
speed tests, consists of a loop of copper wire, one end being 
attached to the overhead wire, and the other fixed to the pole. 


If the trolley wire breaks, the loop is tightened and 
makes good electrical contact with a well ed metallic 
conductor, thus effecting the short-circuit. The track is 


earthed at 60 places by means of copper netting embedded in 
moist earth. As the result of some tests it was found that the 
apparent resistance and the ohmic resistance of the positive 
feeders (consisting of two 0-054 sq. in. copper wires in parallel, 
1:88 miles long) were 1:33 and 1:2 ohms respectively. Simi- 
larly, the apparent and the ohmic resistance per mile of over- 
head trolley and track was measured, and found to be 0°66 
and 0:55 ohms respectively. When starting a 55-ton tram at 
the point furthest (about 11 miles) from the power house the 
voltage here dropped 210 volts, or ed nd cent., of the trolley 
voltage of 5,500 volts. For safety a reduced trolley voltage of 
150 volts alternating is used at the terminal stations, Murnau 
and Oberammergau. To this end a special trolley wire is 
suspended at these places at the side of the track, and 
current is picked up by a portable bow-collector which is fixed 
into a suitable plug arrangement at the side of the car when- 
ever the train approaches the terminus. Current for these 
low-voltage trolley wires is obtained from transformers. The 
motor cars have two regular bow-collectors which are held 
at a pressure of 9 lbs. against the overhead wires by a com- 
pressed-air arrangement but fall flat on the car roof by 
their own weight and a spring when the compressed air is 
released. The secondary winding of the high-tension trans- 
former on the car has eight steps of 17:5 volts each. The 
high-tension switch is of the oil-switch type, the current being 
interrupted at four points simultaneously. In order to save 
in weight, the motor cars are not provided with bogies but 
with three axles, the middle one being capable of lateral move- 
ment. Each outeraxle is equipped with а 100 H.P. single 
phase series motor which, on test, gave the following results :— 


Torque,ft.-lbs .. 250 .. 350 .. 500 .. 750 .. 1,000 . . 1,250 . . 1,500 


Horse-power.... 42. 54.. 67.. 85.. 100.. 110.. 115 
Revs. per min... 900 .. 800 .. 705 .. 610 535.. 460.. 500 
Power-factor .. 1:0 ..0:99 ..0°98 ..0:96.. 0:94 .. 090.. 0:87 
Efficiency % .... 76. 80.. 84.. 86.. 85.. 82.. 78 


Consumption tests were also carried out, the 55-ton trains run- 
ning as in regular service, and the average consumption, at the 
power house, was 69:4 watt-hours per ton-mile. Before the 
railway was converted to single-phase traction, careful com- 
parative calculations were made, which went to show that the 
initial cost of transmission lines and car equipment varied for 
single-phase, continuous-current and three-phase traction in the 
ratios 1:1:25:1:16, the efficiencies of the electrical system as 
a whole being proportional to 71, 62 and 66. 
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THE TESTING OF HIGH-TENSION INSULATING 
| MATERIALS. 
BY С, KINZBRUNNER. 


The necessity for full investigation into the properties of 
insulating materials, both for high and low tension, is becoming 
more obvious every day. While this subject was very much 
negleoted until a few years ago, numerous experiments have 
been made during the last two or three years in order to obtain 
more reliable data about the properties of dielectrics, more 
especially about the dielectric strength, which is playing such 
an important part in the design of electric machines. At pre- 
sent there is but little reliable information about the dielectric 
strength of even the most frequently-used insulating materials; 
and the designer, who has to determine the thickness of insu- 
lation for any particular case, must either gather this informa- 
tion from the somewhat scattered literature, or, if he has the 
chance, will try to get this information by actual experiments. 

Collecting the data about dielectric strength from literature, 
one will be rather surprised about the divergence of the experi- 
mental results published by the various authors. Differences 
of 150 and even 250 per cent. for materials of the same descrip- 
tion are by no means rare; and while it must certainly be 
admitted that some of the insulating materials vary consider- 
ably in quality, others have more or less been standardised 
with regard to quality during the last few years, so that the 
cause of the differences in the experimental results obtained by 
the various authors must be looked for in another direction. 
But even the results which the average designer (who, as a 
rule, has not a very extensive experience in the testing of 
insulating materials) generally obtains from experiments made 
on & particular insulating material, will not be very reliable ; 
he might to-day find the insulating strength of a piece of 
material to be about 5,000 volts, and when testing a similar 
piece on another day, and perhaps under slightly altered con- 
ditions, might find it to be only half as much as it was before. 
This will, as a rule, induce him to employ a considerably higher 
safety-factor than would really be necessary. 

These and similar reasons have induced the writer to make 
a series of investigations into the dielectric strength of the 
insulating 8 most commonly used in practice; and 
having had charge of the splendidly- equipped high-tension 
laboratories of the Municipal School of Technology in Man- 
chester, he approached the Committee of this Institution for 
the permission to conduct this research at their laboratories. 
The permission having been granted, arrangements were made 
with most of the well-known manufacturers of insulating 
materials to submit different materials of all kinds and qualities. 
In this way a large number of materials of similar description 
but different qualities was obtained, a fact that made it possible 
to ascertain the differences which exist between the different 
qualities. 

In order to make the investigations as complete as possible, 
four distinct series of experiments were arranged for —viz.: 
(1.) Determination of the conditions for the testing of insu- 
lating materials. (2) Determination of the specific dielectric 
strength for various materials. (3) Determination of the ratio 
between thickness and dielectric strength of various materials. 
(4) Effect of lamination of insulating materials on the dielectric 
strength. 

In the present article it is proposed to deal with the first 
series of experiments—viz., those relating to the investigation 
into the conditions for the testing of insulating materials. 
Before entering into the description of the experiments a short 
description of the instruments and apparatus used may be given. 

The voltage was produced by an alternator of about 40 kw. 
normal, and about 60 kw. maximum output. This alternator 
was excited by means of accumulators in order to ensure 
a constant E.M.F. The excitation could be varied for the 
purpose of regulating the voltage of the alternator both by 
a cell switch and a resistance inserted in the exciting cir- 
cuit, the latter having a very large number of steps. The 
E.M.F. of the alternator could thus be varied from 5 to 160 
volts. 
former up to about 500 volts. The secondary terminals of the 


This voltage was transformed by a regulating trans- 
| marble base is fixed an ebonite tube, on which the fixed plate 


regulating transformer were connected first to a switchboard, 
containing an ammeter and voltmeter for the maim circuit, an 
ammeter for the exciting circuit of the alternator, and the 
necessary switches (see Fig. 1). From this switchboard con- 
nections were made to the high-tension transformer, where the 
voltage could be transformed up to 100,000. This transformer, 
the output of which is 25 kw. normal and about 40 kw. maxi- 
mum, was supplied by the American Westinghouse Co. The 
secondary coils of this transformer may be arranged either in 
parallel, series-parallel or in series, giving a maximum voltage 
of 25,000, 50,000 or 100,000 respectively. As will be seen 
from the diagram of connections, the regulation of the experi- 
mental voltage is a threefold one—viz., by the cell-switch, the 
exciting resistance and the regulating transformer. The finest 
regulation possible was found to be 195 volts on the 25,000-volt 
scale, 250 volts on the 50,000-volt scale, and 500 volts on the 
100,000-volt scale, a regulation which proved to be more than 
sufficient. 

The leads of the high-tension transformer were brought to 
two choking coils, and from here to an experimental box (see 
Fig. 2). This was made of wood, lined with asbestos, and could 
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Fic. 1.—DrzíAGRAM or CONNECTIONS OF THE HTOR-TENSION TESTING 
PLANT. 


be heated by a large number of glow lamps fixed in the in- 
terior of the box. Two sides of the box were made of glass 
and detachable. The whole box was supported on large in- 
sulators. The arrangement of the electrodes and their insula- 
tion from the box will be clear from reference to Fig. 2. 

Some troubles were experienced with the voltmeters em- 
ployed for reading the high voltages. For voltages up to 4, 000 
a vertical electrostatic balance was used; for voltages between 
3,000 and 6,000 an electrostatic voltmeter by Hartmann & 
Braun, and for voltages between 5,000 and 10,000 a similar 
instrument by the Electrical Co. was employed. For voltages 
between 10,000 and 100,000 an instrument was specially built 
by Messrs. Kelvin & James White, of Glasgow, but after a . 
short time was found to be unsuitable. Profiting by the 
experience obtained with the first instrument, another similar 
one was built, and found both very accurate and reliable. This 
instrument (see Fig. 3) is built as an electrostatic balance ; the 
marble base rests on three wooden legs. In the centre of the 
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rests. The latter is covered with a thick sheet of micanite. | square; varnished papers and linens, 150 mm. square ; rubber, 
The movable system is fixed on the metal cover of the instru- | guttapercha and para, 250 mm. square; ebonite, 450 mm. square. 


ment and has a magnetic damping arrangement. Twomovable 
plates and two scales are provided, one plate to be used in con- 


Fia. 2.—Ex»PERIxENTAL Box. - 


nection with the 25,000-volt scale and the other in connection 
with the 100,000-volt scale. 

The instruments were first checked and adjusted against each 
other; in addition to which the ratio of transformation of the 


Fie. 3.—OvTLINE or 100,000-vonr ELECTROSTATIC BALANCE. 


transformer was determined very accurately and the instru- 
ments also checked in this way. As far as could be ascer- 
tained, the instruments were reading accurately within 2 to 
3 per cent. The oil tank of the transformer and all voltmeter 
cases were permanently earthed. 


| 
Sarum MENSES, 


1 
Fic. 4.—ELECTRODES USED IN THE TESTS. 


With regard to the size of the specimens tested it was found 
that it has no influence whatever on the dielectric strength ; 
it was of course necessary to have specimens of such a size as 
to prevent a surface discharge across the material. The follow- 
ing were the sizes of the various specimens: Presspahn, 100 mm. 


From a number of preliminary experiments it became clear 
that the shape of the electrode and the time of electrification 
had the biggest influence upon the breaking-down point of most 
of the materials. For the first experiments in this direction 
presspahn was selected as the most suitable material. The 
electrodes used for the experiments were made of brass, and 
of the following shapes (see Fig. 4): No. 1 sharply pointed 
(point 15 deg.), No. 2 sphere of 0:5 cm. radius, No. 3 sphere of 
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Fic, 5.— RATIO BETWEEN PRESSURE ON ELECTRODE AND DISRUPTIVE 
VoLTAOE. (ELECTRODES Nos. 6 AND 7 WERE USED IN THIS TEST.) 


lcm. radius, No. 4 sphere of 2 сш. radius, No. 5 sphere of 
4 cm. radius, No. 6 plate, 4 сш. diameter; No. 7 plate, 10 cm. 
diameter ; on both plates the edges were round. The press- 
pahn used was l mm. thick, and may be called Quality 1. 
'The following experiment shows the influence of the pressure 
on the electrode on the breaking-down point. 


Electrode No. Total pressure. Disruptive voltage. 
GS. - — 2 I2kg.  — s ,950 
ТУР 85 Rag 4,900 
8 S Eg. 5,000 
6 — 4kg. x. 4,900 
F 2 kg. — . ала 5,400 
е „ lkg.- ͤöÜ sss 9,800 
6 rm weight ft 6,400 

electrode balanced. 
7 без ОЧ. ае 5,150 
7ТЕ 14кӧ.  ...... 5,050 
и ets ОО ЕШ edra 5,750 


From these results the curve in Fig. 5 is plotted ; this shows 
the disruptive voltage as a function of the specific pressure on 


I ic. C.—E.M.F. Curve оғ Test Dynamo. 


the electrode. From this curve it will be seen that the disrup 
tive voltage is independent of the pressure on the electrode, 
provided the latter exceeds the amount of about 4 kg. per 
square centimetre. In all the following experiments on press- 
pahn the specific pressure was about 4 kg. per square centimetre- 
Next the shape of the E.M.F. curve ot the machine was de- 
termined by means of Duddell’s oscillograph, and was found to be 
nearly sinusoidal (see Fig. 6). It was also found from numerous 
experiments that the frequency had very little effect on the 
disruptive voltage unless it was below 20 or exceeded 75. 
It was, therefore, decided to work throughout the experiments 
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One of the specimens, when tested to 11,800 volts, broke down immediately ; 
amongst the other test pieces there was one which did not break down within 
80 minutes when tested to 9,200 volts, and another which withstood 9,300 volts 
during 30 minutes without breaking down. 


Fig, 7.— TIME Curve ғов PuesspraHN, 1 мм. SHARP ELECTRODE (No. 1). 


with 35 ~ per second, this being about an average of the 
frequencies mostly used for higher voltages. Experiments 
were then made with the object of determining the influence of 
time on the disruptive voltage, and the results of these experi- 
ments are plotted in Fig. 7. It will be seen from this curve 
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that the material is able to resist for a short time a voltage 
considerably in exeess of that which it is able to stand for any 
length of time. This is, of course, of great importance ; and 
any material should be subjected to the voltage for at least 
such a period, after which its time curve, as the above curve 
might conveniently be called, becomes asymptotic. In our par- 


Three of the test pieces did not break down at 7,800, 7,800 amd 8,000 volts, respec- 
tively, within a od of 80 minutes. 


Fic. 8. Try] Curve FOR PREsSPAHN, 1 мм. SPHERICAL ELECTRODE (No. 2). 


ticular case this time is about 14 minutes; it will be conve- 
nient to call this the “time constant." It is obviously to be 
expected that the time constant will be different for different 
materials, but another series of experiments had first to be made 
in order to find out whether the shape of the electrode had an 
influence on the shape of the time eurve. | 


0 1 2 8 4 6 6 7 minutes. 
Two of the sam of this test, when subjected to a test pressure of 7,150 and 
7,200 volts, respectively, did not break down within 80 minutes. 
Fia. 9.—Time Curvy ғов PRESSPAHN, 1 мм. SPHERICAL 
Егестворки (No. 3). 


The next experiment was therefore made with the same 
material, but with a spherical electrode, and the time curve 
obtained from these experiments is plotted in Fig. 8. From 
this curve it will be seen that the time constant is very nearly 
the same as before—viz., about one minute. On the other 


0 1 2 $ 4 5 6 7 minutes. 


Two of the pieces withstood 6,700 and 6,800 volts, respectively, for 30 minutes 
without breaking down. 


Fic. 10.—Time Curve ror PRRSSPAEHN, 1 MM. SPHERICAL 
Егестворе (No. 4). 


hand, the actual disruptive voltage is considerably smaller for 
this spherical electrode than it was for the sharp electrode— 
viz., about 8,000 as against 9,300 volts. We shall refer again 
to this point later on. 


0 1 3 8 4 5 6 


7 minutes. 


Th ree of the test pieces did not break down at 6,800 volta, 6,400 volta and 6,4U0 
volts, respectively, within 30 minutes of the voltages named being applied. 


Fic. 11.—Time Curve ғов PnEssPAHN, 1 мм, SPHERICAL 
ELrcTRopE (No. 5). 


The results of Experiment III. are given in Fig. 9. With 
regard to the time constant this curve corresponds to those 
obtained with electrodes Nos. 1 and 2. Where the experi- 
mental points fall far out of the curve, the thickness of the 
material was found to vary in many cases. 
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Similar series of experiments were made with the other elec- 
trodes, and the results are shown in Figs. 10 and 11. 

While in all the experiments described hitherto the elec- 
trode was touching the material in one point only, the area of 
contact was a large one in the experiment whose results are 
plotted in Figs. 12 and 13. The size of the contact area has a 
25 marked influence on the shape of the time curve, as will 

seen. 


Volts, 


0 1 2 3 4 6 6 7 8 minutes. 


Two test pieces broke down immediately when tested to 9,000 and 10,000 volts, 
desde One test piece did not break down at 5,600 volts within 30 minutes, 
while two further samples withstood a teat-voltage of 4,900 and 5,000 volts, respec- 
tively, during one hour without failing. 


Fic, 12.—Tiwe Curve ron PRgssPAHN, 1 мм. FIAT Evectrope (No. 6.) 


It will also be seen that the time constant is practically the 
same for both electrodes—viz., about four minutes, but is con- 
siderably larger than that for sharp or spherical electrodes. It 
would, therefore, seem advantageous to use spherical elec- 
trodes, as the time required for the testing would be consider- 
ably smaller with spheres than with flat electrodes, On the 
other hand, a glance оп the various time curves (Figs. 7 to 13) 
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Fic. 13.—Time CURVE FOR PRESSPAHN, 1 MM. 
ELECTRODE (No. 7). 


will disclose ¢he fact that the actual disruptive voltage is con- 
siderably smaller with flat electrodes than with pointed or 
spherical ones. In order to make this clearer Fig. 14 has been 
drawn. This curve shows the actual disruptive voltage —i. e., 
that voltage which the material will stand for any length of 
time — as a function of the radius of the electrode. For the 
pointed electrode this radius has been taken as infinitely small, 
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0 12 14 
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Fic. 14.—DisRUPTIVE VOLTAGE FOR 1 мм, PRESSPAHN AS A FUNCTION OF 
THE SHAPE OF ELECTRODE. 


and for the flat electrodes as infinitely large. This curve is 
extremely interesting and very useful from the practical point 
of view. The deductions which we can draw from these curves 
are as follows :— 

(a) In order to obtain the actual disruptive voltage for an 
insulating material it is essential that it should be tested with 
a flat electrode. As the breaking-down point does not depend 
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on the size of the electrode employed it will be rather advan- 
tageous to employ a smaller electrode, considering that the 
time constant increases with the size of the electrode. 

(b) The length of time for which the material should be sub- 
jected to the voltage varies with the area of the electrode 
employed aud the material. The actual disruptive voltage 
may be defined as that maximum voltage which the material 
will stand for a time somewhat in excess of the time constant. 

Another series of experiments was made with a view to 
ascertaining whether the thickness of the material had an appre- 
ciable influence upon the time-curve and the time constant. 
For these experiments the thickest preespahn that could be 
obtained was used. This was 3mm. thick, and of a quality 
slightly inferior to that used before. Tests were made on this 
sample with electrodes Nos. 1, 3, 4, 6 and 7. Of all these 
experiments the one made with electrode No. 6 (flat, 4cm. 
diameter) is of the greatest importance. Fig. 15 depicte the 
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0 1 2 3 4 5 6 7 8 9 10 Minutes. 
Two test pieces broke down immediately when subjected to 12,000 and 18,000 
volts, respectively. 
Une test piece did not break down at 7,600 volte within 30 mins. ; 
arother i T js 7.600 з €0 mins. ; 
and a third Ф 5 vs 7,500 5 hours. 


FiG. 15. -Time CURVE ғов PRESSPAHN, 5 мм. FLAT ELECTRODE (No. 6). 
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results. From this curve it will be seen that the time con- 
stant is larger the thicker the material. As presspahn is 
hardly ever manufactured, and certainly not used for the 
insulation of machines in thicknesses of more than 3 mm., we 
may safely assume the time factor for this material to be not 
more than 8 minutes. 

With regard to temperature and dryness of the materials 
it must be remarked that all the experiments were carried out 
at a normal temperature (about 17? C.) and that the presspahn 
was not dried before it was tested; the humidity of the air 
was nearly constant (about 70 per cent.). As is well known, 
the quality of presspahn and similar insulating materials varies 
very much if they are heated above a certain temperature. 
As it would hardly be possible to heat and dry all the samples 
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Fic. 16.—DI ELECTRIC STRENGTH oF 0:6 мм. PRESSPAHN AS FUNCTION 
OF THE SHAPE OF ELECTRODE. 


to the same degree and as a slight difference in this direction 
would make a comparatively big difference in the dielectric 
strength, it was preferred not to heat and dry them at all, 
these conditions being certainly fairer with regard to com- 
parative tests. Besides, nearly all materials will, even if 
thoroughly dried before their application, absorb more or less 
moisture from the air, on account of the repeated heating up 
and cooling down in the machine, so that finally they will con- 
tain nearly the same percentage of moisture as the surround- 
ing atmosphere. 

The results of a series of experiments similar to those 
described above, which were made on a rather thin presspahn, 
are shown in Fig. 16. These results are almost identical with 
those shown in Fig. 14, except that the difference between the 
actual disruptive voltage obtained with sharp electrodes and 
that obtained with flat electrodes is not so marked as it was 
in the case of the thicker sample. 


(To be concluded.) 


THE YORKSHIRE ELEOTRIC POWER CO.’S SYSTEM 
OF GENERATION AND DISTRIBUTION. 
(Continued from page 776.) 


The alternators are of the revolving-field three-phase alter. 
nating-current type, and on a continuous load of 1,500 kw., 
each, at 11,000 volts (78:5 amperes per phase), and unity power- 
factor, the temperature rise is specified not to exceed 72 F. 
(40° C.). The regulation —i. e., the rise above the rated pres- 
sure of 11,000 volts when the whole load (78:5 amperes per 
phase) is thrown off, must not exceed 8 per cent., assuming 
constant speed and excitation. With а load of 1,500 kw. at 
11,000 volts and 85 per cent. power-factor (92:5 amperes per 
phase) the rise in temperature in continuous operation is not 
to exceed 45°C. (61° F.). With an overload of 50 per cent. 
equivalent to 2,250 kw. (118 amperes per phase) at rated 
voltage, for two hours, unity power-factor, the tempers 
ture rise is not to exceed 90°F. (50°C.). When running 
non-condensing, the machine is specified to be capable 


Fic. 7.—Vrew or ALLEN-B.T.H. ExcrrEeR SETS. 


of giving an output of 1,500 kw. at 11,000 volta, unit) 
power-factor. These temperature rises are based on the 
assumption that the temperature of the surrounding air, 5 
measured by thermometer, does not exceed 77°F. In the 
event of the temperature differing from 77? F., the above figures 
must be corrected by } per cent. for each degree Fahrenhe 
that the temperature of the surrounding air differs from 71°F | 
The armature frame is provided with ventilating ора 
which will allow a vigorous circulation of air around the ent 
of the windings and also through the ducts which аге py 
vided at intervals in the laminated core. The coils are carr 

in open slots and held in place by wooden wedges ; the slots 
are of the open type, and the air space from pole face to armà- 
ture is 0-44in. There are three slots per pole рег eae 
Access to the armature and field is obtained by removing ds 
guide bearing and its supporting spider or bracket . 
top of the armature, unbolting the armature from the sub- the 
and lifting the armature or field off. The insulation ©: 

armature winding is specified to be capable of withstan 15 
an alternating- potential test of 200, 000 volts for one mint 
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when hot. Turbine and generator weigh ро 58-5 
| ided for each tur- 


being set up and flanged at the top end as suitable for a 
vertical condenser, and packed with cotton wick and brass 
screwed ferrules во as to be free to move at the lower end. 
The condenser shell; boxes and covers are of cast iron, and 
suitable baffle plates are provided for effectually distributing the 
steam over thetubes. Division plates are arranged in the water 
head so as to pass the cooling water twice through the condenser. 
The top covers are arranged to be removable without disturb- 
ing the pipework. Suitable drain cocks, air cocks and vacuum 
gauge are provided with each condenser. It is guaranteed that | 


11,000 VOLT BUS BARS 


The suction end of the circulating water system is at a 
higher level than the discharge end which is submerged, and, 
the whole arrangement thus constituting a syphon, the only 
function of the pumps is to overcome the friction of the pipes. 
A novel feature in connection with the circulating system is 
the use of a dry-air pump for the purpose of preventing an 
accumulation of air in the pipes and condensers. To effect 
this pipes are connected to all points at which air is likely to 
accumulate, such as the top of the condenser, bends in pipes, 
&c., and carried up to an air cylinder placed about 40 ft. above. 
A suction pipe connects the air cylinder to a dry-air pump 
placed on the engine-room floor. 

For purposes of excitation three continuous-current sets are 
provided (Fig. 7). Each consists of a high-speed engine by 
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a vacuum of 28 in. will be normally obtained with this con- 
denser with cooling water at 60°F. and with a barometric | 
height of 30in. Attached to each of the vertical condensers | 
із a three-throw Edwards air pump, 15 in. by 8 in., running at 
160 revs. per min. These pumps are driven directly, without 
gearing, by a 15-H.P. shunt-wound electric motor. Each con- 
denser is also provided with a circulating pump made by 
Messrs. J. H. Gwynne & Co. The pumps are directly-coupled 
to electric motors running at approximately 340 revs. per min. | 
and having a rated capacity of 43 в.н.р. When working against | 
a head of 28 ft. each centrifugal pump is capable of delivering ` 
160,000 gallons of water per hour. 
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Messrs. W. H. Allen, Son & Co., running at 420 revs. per min. 
and directly-coupled to a compound-wound multipolar dynamo 
giving 150 kw. at 220 volts. The generators were supplied 
by the British Thomson-Houston Co., and are specified to 
carry an overload of 25 per cent. for one hour without undue 
heating or sparking. The armature coils are former-wound 
and are interchangeable; they are securely held in the slots 
by binding strips and hard wooden wedges driven in between 
the teeth. After a run of 24 hours at full normal load of 
150 kw., at 220 volts and 420 revs. per min., the temperature 
rise on the armature and fields is specified not to exceed 45° C., 
and on the commutator 50° С., above the temperature of the 
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surrounding air. When working at 160 Ib. per square inch 
pressure, 100° F. superheat and a vacuum of 26 in., the steam 
consumption is guaranteed not to exceed 24:8 1. of steam per 
kilowatt-hour at full load, and 28:71b. at half load. When 
running non-condensing, the figures are 30°7 Ib. at full load 
and 41:7 Ib. at half load. The exciters are protected by 
reverse-current circuit breakers, and the negative pole is 
earthed at one point only, through a limiting resistance in 
series with a circuit breaker. An alarm bell is coupled to the 
circuit breaker, and calls immediate attention to the occur- 
rence of a fault anywhere on the exciting system. These 
exciter sets supply continuous current, not only for the main 
alternator fields, but also for the station auxiliaries and the 
control switchboard. AE 

Spanning the engine room is a 25-ton overhead travelling 
crane equipped with three motors. The minimum working 
speeds of this machine are as follows :—Lifting, full load, 5ft. 
per minute ; half load, 8 ft. per minute; light loads, 20 ft. per 
minute; longitudinal unl full load, 100 ft. per minute; 
light loads, 150 ft. per minute; cross traverse, full load, 50 ft. 
per minute; light loads, 70 ft. per minute. An electric sole- 
noid brake is fitted in addition to an automatic mechanical 
brake. The hoisting motor is fixed inside the crab, and is of 
25 B. H.P., the cross traverse motor is of 5 B.H.P , and the longi- 
tudinal travel motor, which is arranged so that there is no 
tendency to cross winding when the craue travels along the 
rails, is of 15 B.H.P. All three motors run at 500 to 600 revs. 
per min. at full load, and are rated on a conservative basis, 
allowing a low temperature rise and an overload of 50 per cent. 
for short periods without injury. They are of the tramway 
type, specially developed for crane work, and wound for con- 
tinuous current at 220 volts. The controllers, like the motors, 
are of the B.T.-H. type. They are provided with a magnetic 
blow-out, and give five speeds forward and five speeds reverse. 
A platform is fitted to each side of the crane and is supported 
on cast-iron brackets. 

The switch gear is an interesting feature of the Thornhill 
station, and has many features in common with the switch gear 
at the Carville station of the Newcastle-upon-Tyne Electric 
Supply Co., described in 7'he Electrician, Vol. LII., p. 470. The 
complete design and construction is the work of the British 
Thomson-Houston Co. The 'bus bars and interconnections 
between the different parts of the switch gear are isolated by 
means of substantial barriers of fire-resisting material, each 
phase being separately enclosed. High-tension connections are 
carried on insulators designed for 10,000-volt service, in addi- 
tion to the insulation provided on the conductors themselves. 
The high-tension oil switches are mounted in brick cells, each 
pole being in a separate compartment. All feeder and ’bus- 
bar section switches are arranged on the switchboard gallery 
behind the panels. In the lower chamber are the generator 
switches, and behind these and underneath the feeder switches 
are the 11,000-volt ’bus bars. 

Commencing at the generators, the midpoint of the wind- 
ings of the turbo-generators are coupled together and to earth 
through a resistance, the function of the resistance being to 
limit short-circuit currents to earth. "The majority of faults 
on à system of this character will occur between one phase 
and carth ; faults occurring between phases will mostly com- 
mence as faults to earth. The limiting resistance is so pro- 
portioned as to limit the short-circuit current to a figure which 
is sufficient to ensure the operation of the automatic devices 
which will disconnect the faulty circuit and at the same time 
so limit the current as to prevent the serious disturbances on 
the system which may occur on a heavy short-circuit. Should 
the fault to earth be of low resistance as compared with the 
limiting resistance, the potential of the mid-point of the gene- 
rators will be raised several thousand volts above earth whilst 
thefaultlasts. For this reason means are provided fordisconnect- 
ing the midpoint of any individual machine which may be under- 
going inspection or repair. The generators are coupled solid to 
the bus bars through non-automatic B.T.-H. oil switches and the 
usual isolating switches. The ’bus bars are divided into two 
sections by means of a non-automatic oil switch, generator 
cables being distributed over the two sections and feeders 
taken from either side to the several sub stations, thus ad- 
mitting of shutting down either section for cleaning purposes. 
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Each feeder is provided with a B.T.-H. automatic oil switch, 
controlled by time-limit overload relays on each phase. The 
feeders are protected by discharge gaps between each phase 
and earth. "These discharge gaps are similar in construction 
to the standard B.T.-H. lightning arresters, and are provided 
with limiting resistances to limit the machine current, should 
it follow the discharge, to an amount which may be broken by 
the cooling effect of the metal cylinders forming the poles of 
the spark gaps. The control board consists of black enamelled 
slate panels, mounted on vertical angle irons, and supported by 
tie rods to the wall of the feeder-switch cells. This board 
carries no high tension current whatever, the maximum 
voltage employed being 220. On it are mounted the small 
double-throw switches which control the large motor-operated 
11,000-volt oil switches. Each panel is provided with bull's- 
eye signal lamps, of distinctive colours, to indicate whether 
the main switches are open or closed, and the bull's eyes are 
marked with numbers indicating to which section of 'bus bar 
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Fic. 9.—Cross-8ECTION SHOWING GENERAL ARRANGEMENT OF 'Bvs Bats 
AND OIL SWITCHES. 


the switches are connected. These numbers are painted on the 
glass and illuminated from behind. All the instruments are 
mounted on this board, each generator panel being шр 
with ammeter, voltmeter and power factor indicator. ch 
panel also carries a hand wheel for operating the field rheostat, 
a field discharge switch and a control switch for the governor 
regulating motor. A synchroniser of the rotary type mounted 
on a swinging bracket 1s used for synchronising between any 
two machines and synchronising lamps are provided in parallel 
with the synchroniser, as a standby. Each feeder is eque 
with an ammeter and polyphase-recording wattmeter. With 
regard to the exciter and auxiliary circuits for station plant, 
the single-pole construction has been used throughout; the 
switch gear is thus greatly simplified and liability of short- 
circuits greatly reduced. 


(To be continued.) 
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THE FIFE ELECTRIC POWER С0.'8 STATION. 


— 


This station, which is the first erected by the Fife Electric 
Power Co. under their Parliamentary powers obtained in 1903, 
was opened on August 16th, and a supply is now being given 
to various industrial undertakings in the company’s area. A 
description of the station appeared in The Electrician, Vol. LIV., 
р, 263. The station itself is situated within а short distance of 
Dunfermline, on the north side of the Firth of Forth. Fuel is 
obtained by way of a siding of the North British Railway Co. 
For steam-raising purposes there are four Lancashire boilers by 
Messrs. G. Sinclair & Co. Each is 30 ft. in length, and has an 
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Fig. l.—PriPzwonk OVER BOILERS. 


evaporative capacity of 8,500 Ib. of water per hour at a work- 
ing pressure of 160 lb. per square inch. Superheaters capable 
of imparting 60 deg. of superheat when the boiler is working at 
its full capacity are provided, and a Green economiser of 144 
tubes, fitted with electrically-driven scrapers, is fitted in the 
main flue. Feed-water is supplied to the boilers by two Hall 
feed - pumps each 
capable of deliver- 
ing 3,000 gallons of 
water per hour. 
As а stand - by, 
however, each boiler 
is fitted with an 
injector also capa- 
ble of delivering 
3,000 gallons of 
water per hour. 
There are two alter- 
native sources of 
water supply, con- 
sisting of a tank and 
a reservoir situated 
outside the building. 

Inthe engine room 
are two  400-kw. 
main generating sets 
and two 45-kw. con- 
tinuous-current sets 
for excitation pur- 
poses and for driv- 
ing the station aux- 
iliaries. The large 
engines are of 
Messrs. Willans & 
Robinson’s vei tical compound three-crank non-condensing type, 
being supplied with steam at 150 Ib. pressure and running 
at а speed of 300 revs. per min. Directly coupled to 
these engines are two Bruce Peebles 3,000-volt two-phase 
alternators having a frequency of 50 periods per second. 
The exciter engines are also by Messrs. Willans & Robinson, 
and are of the vertical compound two-crank non-condensing 
type, the dynamos to which they are directly connected 


Fic. 2.—INTERIOR oF ENGINE Room. 


having been supplied by Messrs. Bruce Peebles. The vol- 
tage of these latter sets is 110. The large alternators are of 
the revolving field type, the field winding consisting of bare 
copper strip wound on edge. At one side of the engine 


Fic. 3.—Bacx or SWITCHBOARD. 


room stands the switchboard, which has been constructed by 
Messrs. Cowans, ample provision having been made for future 
extensions. One panel is provided for each alternator, the 
exciter panels being on a separate board. Two sets of ’bus 
bars are arranged, one for lighting and the other for power, 
so that they may be fed either by separate generators or by 
both machines to- 
gether. Each feeder 
consists of three 
two conductor 
cables, one cable in 
each main being a 
spare to the other 
two, and the switch- 
board is so designed 
that the spare cable 
can be used on either 
phase of the main 
to which it belongs. 
Matters are also 
arranged so that 
each main generator 
may be supplied by 
а separate exciter, 
or the continuous- 


current machines 
may be paralleled 
so as to supply 


exciting current and 
energy for the sta- 
tion powerandlight- 
ing. A 10-ton over- 
head hand-worked 
travelling crane 
spans the engine room. As will be seen from Fig. 1, which shows 
the pipework over the boilers, induced draught plant has been 
installed. The plant consists of a Sturtevant steel-plate exhaust- 
ing fan provided with patent water-jacketed bearings, by means 
of which it is kept in perfect working order when handling gases 
at temperatures varying from 150°F. to 800? F. The fan is 
connected to the base of the iron stack by a mild-steel connec- 
tion, and the outlet from the fan is connected to the stack, 


816 


THE ELECTRICIAN, SEPTEMBER 8, 1905. 


which is putside the roof of boiler house. Regulating dampers 
are fixed to these connections so that if desired the boilers can 
also be worked with natural draught. The motor driving the 
fan is provided with a patent controller fitted with automatic 
no-load and overload releases and capable of regulating the 
speed of the fan from 350 to 420 revs. per min. as desired. 
Being connected to the extreme end of boiler flues, close to the 
base of the chimney, the fan creates a partial vacuum in the flues 
and thus draws the air through the fires in the boilers, the 
ps vacuum being maintained according to the speed of 
the tan. 

Messrs. Callender's cables have been employed throughout. 
They are of the paper-insulated lead-covered type, armoured 
and laid directly in the ground. One pole of the system is 
earthed. Messrs. Bramwell & Harris have acted as consulting 
engineers to the scheme and Messrs. Bruce Peebles & Co. 
have undertaken the entire work of construction, certain of 
the contracts having been sub-let. 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 738.) 


Fricker Demand Indicator.—Mr. G. C. Fricker has recently 
brought out a new demand indicator which works on the 
differential thermometer principle and is remarkable for its 
extreme simplicity. It consists of a glass tube of uniform bore 
having two bulbs A, B (Fig. 112), one at each end. In order to 


make this illustration clearer, it is diagrammatic and not to 
scale. This tube contains hydrogen and is hermetically sealed. 
Before sealing, a small drop of mercury, C, is put into the tube. 
The bulb A is placed in a short spiral of bare wire through 
which the main current is passed. In the larger sizes this 


| 
| 
Fic. 112, —DrAGRAM or TUBE IN Fricker DEMAND INDICATOR. 


can be made having its zero near B and its highest point near A. 
(The left-hand end of C' is usually taken as the indicating end.) 
To obtain the correet reading indicating the maximum amperes 
passed during any period (such as a quarter), it will be evident 
that the temperatures of A and B must be the same, thus it 
would be quite impossible to ascertain this maximum reading 
if any current were passing at the time, for the position taken 
up by the mercury will depend on the difference of the tem- 
perature of A and B. In practice, therefore, the following 
procedure is necessary : The tube is removed from its supports 


and the bulb A is placed in a hole in a sealed-up vessel con- 


Amperes. 
Fic. 114.—CALIBRATION CURVE or Fricker DEMAND INDICATOR. 


taining water. This water jacket is fixed to the end of the 
case near B, and will therefore be at the same temperature as 
this bulb—i.e., the temperature of the air. The bulb A is left 
in this water jacket for one minute, which is stated to be ample 
time for the gas in it to attain practically the same temperature. 


spiral is replaced by a strip of metal almost encircling the bulb. | The position of the mercury is then read, and the instrument 


he norma! position of the bead of mercury is over the entrance 
of the tube in the bulb B. It will be seen that when acurrent 
is passed through the spiral, the temperature of the gas in the 
bulb A will be raised above that of the gas in B, which is at 


VRBEM | | 


Fic. 113.—Евмскев DEMAND INDICATOR witH CovEB AND END OPEN. 


the temperature of the surrounding air, and owing to the con- | 
sequent increase of pressure in A some of the gas will be trans- | 
ferred from A to B through the globule of mercury C which | 


acts as a valve. On the cessation of the current, the two bulbs 
will gradually attain the same temperature again when the 
pressure of the gas in B will cause the globule to pass along 
the tube to a position, C’, at which the pressure on either side | 
of the mercury will be approximately the same. As the amount 
of gas transferred from A to B during the heating will depend 
on the current, the position C, which the mercury takes up 
when the temperatures of A and B again become equal, may be 
used as an indication of the current which had passed through 
the spiral ; that is to say, a scale indicating maximum amperes 

* From a forthcoming book to be published by “The Electrician " 
Printing and Publishing Co. All rights are reserved. 
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is then reset to zero by holding the tube by the end A and 
giving it a sharp turn in such a manner that B passes along an 
arc of a circle of which A is the centre. The tube then being 
replaced, with A in the spiral, the instrument is again ready 
for working. The case which en- 
closes the instrument is fitted with 
a device which automatically allows 
the spiral to grip the bulb when the 
door is shut, and releases this grip 
on the door being opened, thus 
facilitating the removal of the tube 
without fear of breakage. In Fig. 
113, which illustrates an instrument 
of this make, this device is seen. It 
consists of a wedge which presses 
between two brass springs to which 
the ends of the heating spiral are attached. The scale of the 
instrument is tirmly fixed to the tube. The water jacket is at- 
tached to the inside of the right-hand end of the case which 1s 
hinged to allow of the removal of the tube and the insertion of 
(he ee bulb into the hole provided for it in the water jacket. 

The calibration curve of a demand indicator of this make 18 
seen in Fig. 114. 

The Reason Mfg. Cos Demand Indicators.—This company 
manufacture three types of demand indicators—viz, the 
electro-magnetic type, the Wright demand indicator and an 
instrument devised by Mr. C. H. Merz, which is chiefly in- 
tended for use in connection with supply-in-bulk schemes. For 
a description of the electro-magnetic type of instrument, the 
reader is referred to The Electrician, Vol. LIV., p. 304. The 
Wright maximum-demand indicator works on the principle of 
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the differential thermometer, and consists of a glass tube, LL, | when a stronger current is subsequently passed it takes a cer- 
Fig. 115, which is provided with a series of traps in each leg | tain time to rise to this point, until when the reading is 


and terminates at each end in a bulb. These bulbs have, ap- | naturally not affected. 


proximately, the same capacity, and one, HC, has wound round 
it a spiral or strip, through which the main current is passed ; 
the U tube contains a moderately viscous and very hygrosco- 

ic liquid, which keeps the air dry in the two bulbs. A tube, 

, called the reading tube, is branched off from the right-hand 
limb of the U tube, and as the air in the bulb around which the 
heating coil HC is placed expands, the level of the liquid is 


Fie. 115.—Diacram SHOWING CONNECTIONS AND TuBES OF WRIGHT 
DRMAND INDICATOR. 


raised in the right-hand tube and some overflows into the 
tube R. The height of the column in R is a measure of the 
current passed through the coil, a scale being placed behind R, 
as seen in Fig. 116, which illustrates the latest pattern of this 
instrument with its hinged cover open. The glass-tube system 
is clamped to a board, the latter being hinged at the upper end. 
Flexible leads carry the current 
from the fixed terminals (seen at 
the top of Fig. 116) to the ends of 
the heating strip. The instrument 
is reset to zero by raising the 
bottom end of tho board, carrying 
the tubes, about the hinges, so that 
the lower end is above the upper. 
The liquid then runs out of the read- 
ing tube into the right-hand bulb. 

When the reading tube is emptied 
in this manner, the board is brought 
down to its normal position, and 
the liquid in the right-hand bulb at 
once falls into the right-hand tube, 
and that above the junction of the 
reading tube falls into it filling it up 
to the zero mark, usually denoted 
by a red line on the scale. The 
traps, which consist of long glass 
cones, each having a hole in its apex, 
prevent the bulk of the liquid from 
shifting during resetting, and the 
passage of air from one bulb to the 
other when travelling or while being 
reset when hot. 

The instrument, working as it 
does on the thermal principle, is in- 
dependent of polarity and is suitable 
for both alternating and continuous- 
current circuits without recalibra- 
tion. It is practically unaffected by 
differences of external temperature, 
since its action depends on the differ- 
ence of the temperature of the two 
bulbs, which contain about the same Fic. 116.—WricHt Maximom- 
volume of air and are at the same tem- DEMAND INDICATOR. Orxx. 
perature when no current is passing. 

A typical calibration curve is seen in Fig. 117, whieh shows 
that a fairly open and proportional scale is obtained between 
one-fifth at full load. 

The sluggishness of the instrument is seen in Fig. 118, from 
which it will be noticed that it is very much the same for all 
loads. On the instrument becoming cold after the cessation 
of the current, the level of the liquid in the right-hand tube 
falls below the junction of the reading tube, and therefore 


Fig. 117.—CaLriBBATION Curve or 10-AuPERE WRIGHT DEMAND INDICATOR. 


Above 100 amperes capacity the demand indicator is used 
with a shunt, as illustrated in Fig. 119, but for alternating- 
current circuits the transformer type (Fig. 120) is to be pre- 
ferred, especially on high-pressure circuits, as the instrument 
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Fic. 118.— TiuE Curves or Мент DEMAND INDICATOR. 


is insulated from the circuit, an important feature, owing to 
it having to be handled for resetting to zero. 

The indicator being a current-measuring instrument takes 
no account of the power-factor of the circuit, so that on induc- 


Fie. 119.—W &1GHT DEMAND INDICATOR. SHUNTED ТҮРЕ. 
Capacity, 800-1,000 aMPERES. 
tive circuits the lower the power-factor of a given true kilowatt 
demand, the greater will be the number of units to be consumed 
before the rebate is given. 
For three-wire circuits a shunted instrument is used in the 
manner described in The Electrician, Vol. LI., p. 845. 
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Notwithstanding the introduction of the traps previously 
referred to, air bubbles may get lodged underneath the liquid, 
and under the severe jolting which may be encountered on a 
railway journey, in some cases air may be transferred from 
the one bulb to the other, which alters the zero and causes 
inaccuracy in the readings. 


Bubbles can be br..ught out from the liquid into the air bulbs 
by heating with a spirit lamp that bulb t5 which the bubble 
is to be returned, until the level of the liquid in the tube is 
lowered a certain amount, care being taken to heat gradually 
or the glass will be cracked. The scale should be previously 
removed. On cooling, the bubble will be drawn up with the 
liquid and will return to the bulb. If a first attempt proves 
fruitless the bulb should be re-heated, the level of the liquid 
being driven down slightly lower than at the first attempt. 
The zero is raised or lowered by transferring a certain amount 
of air from the right to the left, or from the left to the right 
bulb respectively. To perform either of these operations it is 
necessary to heat the right-hand bulb—i.e., the one which does 


Fic. 120. 


DEMAND 
INDICATOR. 


WRIGHT 


TRANSFORMER 
TYPE. 
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not carry the coil by heating this bulb with the instrument 
upright until the level of the liquid is driven down to the nar- 
row part of the tube just above the trap, and then turning the 
instrument upside down; as the bulb cools bubbles of air pass 
through the first and then through the second trap in the oppo- 
site leg, and thus rise to the bend, which is now on top. 

When what is estimated as sufficient air has collected in the 
bend, the instrument is turned the right way up again, at the 
same time coaxing the air bubbles round the bend— i.e., under 
the tube through which they are required to rise—they will 
then rise through the lowest trap on that leg. On again heat- 
ing the bulb and letting it cool in an upright position, the 
bubbles will pass up through the second trap, enter the bulb, 
and the zero will have been lowered. 

To transfer air in the other direction and so raise the zero, 
the same bulb is heated, but with the instrument upside down, 
until the required amount of air has been driven up into the 
bend. Ву turning the instrument the right way up again, and 
by 10cking, the air can be brought under the trap in the left. 
hand limb. Further heating will then cause tlie bubble to 
pass through the traps and enter the left-hand bulb. 

When the instrument is again cold, if the right amount of 
air has been transferred, the zero will be about right. It ie, 


of course, necessary to test after these operations, and should 
the instrument not be within the limits of accuracy, the scale 
ean very often be raised or lowered a sufficient amount to 
correct the errors. 
The Merz demand-indicating apparatus was described in The 
Electrician, Vol. LIII., p. 445. 
(To be continued.) 


EQUALISATION OF POTENTIAL IN ALTERNATING- 
CURRENT COMMUTATOR MOTORS. 


Mr. B. G. Lamme has been granted an English patent (No. 
7,295 of 1905) which covers means for equalising the poten- 
tial between brushes of like polarity in rhultipolar alternating- 
current machines having commutators and multiple-wound 
armatures similar to those employed in direct current motors. 
The following is an abstract of the complete specification :— 


Unequal division of the current between brushes of like polarity in 
multipolar motors having parallel. wound armatures may be due to a 
variety of causes. such as differences in brush resistances and unequal 
magnetisation of the field- magnet pole-pieces. Such unequal division of 
current is avoided in direct-current motors by connecting together points 
in the armature windings which, at any instant, occupy corresponding 
positions with reference to the field-magnet pole-pieces or are normally of 
equal potential. 

The present invention provides simple means for equalising the poten- 
tial between brushes of like polarity in alternating.current motors, which 
operate satisfactorily regardless of the exact equality of potentials in the 
windings or the resistances of the brushes, and is illustrated in the accom- 
panying drawing, the single figure of which is a diagrammatic view of a 
rotor constructed in accordance therewith. The motor 1 is in most 
respects similar to ordinary direct-current motors, but certain parts 
thereof are so proportioned and arranged that the motor is adapted for 
satisfactory operation by means of alternating currents. The armature 2 
is provided with parallel windings of a well-known type, and the proper 
points in the winding are connected, in the usual manner, to the bars of 


DraGRaAMMATIC SKETCH OF EquaLisinc DEVICE FoR SINGLE-PHASE 
COMMUTATOR MOTORS. 


a commutator cylinder, 3, upon which brushes 4, 5, 6 and 7 bear. Brushes 
4 and 5 are of like polarity, and brushes 6 and 7 are also of like polarity, 
but, at any instant, are of opposite polarity to brushes 4 and 5. 
The terminals of a suitable inductive winding, 8, such as a transformer 
or choke-coil winding, are connected respectively to brushes 4 and 5, and 
the terminals of a similar winding, 9, are connected respectively to the 
brushes 6 and 7. Leads 10 and 11 are connected respectively to the middle 
points of the windings 8 and 9 and constitute the armature terminal 
leads, which may be connected to any suitable source of alternating cur- 
rent or to other windings of the motor, as may be desired. 

It has been found expedient to connect the armature and field magnet 
windings of the motor 1 in series, and for that reason the lead 11 is 
shown as connected to one termina!, 12, of the field- magnet winding 13, 
the other terminal 14 of that winding constituting one terminal of the 
motor and lead 10 constituting the other terminal of the motor, the said 
two motor terminals being connected to any suitable source, 15. In the 
normal operation of the motor equal amounts of current would be supplied 
to the brushes 4 and 5 through the halves of the winding 8, the portion 
supplied to the brush 4 passing through the portion 16 and the current 
supplied to the brush 5 passing through the portion 17 of such winding. 
If, however, the resistance of the brush 5 is greater than that of the 
brush 4, a greater current wil pass through the portion 16 of the wind- 
ing 8, which acts inductively upon the portion 17 and tends to cause 
that portion to carry the same amount cf current that is carried by the 
portion 16. Similarly, if the portion 17 carries a greater amount of cur- 
rent than the portion 16, there is a tendency to equalisation, due to the 
inductive effect of the portion 17 upon the portion 16. There is one 
claim only, which is as fullows :— | 

An alternating-current dynamo electric machine having a multiple- 
wound armature, the windi: gs of which are connected to а с mmutator 
and with inductive windings connected between commutator brushes of 
like polarity the middle poiuts of said windings serving as the terminals of 
the armature winding, substantially as described for the purpose specified. 
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DIAMONDS.* 


BY SIR WILLIAM CROOKES, F.R.S. 


Speculations as to the probable origin of the diamond have been 
greatly forwarded by patient research, and particularly by improved 
means of obtaining high temperatures, an advance we owe princi- 
pally to the researches of Prof. Moissan. 

Until recent years carbon was considered absolutely non-volatile 
and infusible, but the enormous temperatures at the disposal of 
experimentalists—by the introduction of electricity—show that, 
instead of breaking rules, carbon obeys the same laws that govern 
other bodies. It volatilises at the ordinary pressure at a tempera- 
ture of about 3,600°C., and passes from the solid to the gaseous 
state without liquefying. It has been found that other bodies, such 
as arsenic, which volatilises without liquefying at the ordinary 
pressure, will easily. liquefy jf pressure is added to temperature. It 
naturally follows that if along with the requisite temperature 
sufficient pressure is applied, liquefaction of carbon will take place, 
when on cooling it will crystallise. But carbon at high tempera- 
tures is a most energetic chemical agent, and if it can get hold of 
oxygen from the atmosphere or any compound containing it, it will 
oxidise and fly off in the form of carbonic acid. Heat and pressure, 
therefore, are of no avail unless the carbon can be kept inert. It has 
long been known that iron, when melted, dissolves carbon, and on 
cooling liberates it in the form of graphite. Moissan discovered 
that several other metals, especially silver, have similar properties ; 
but iron is the best solvent for carbon. The quantity of carbon enter- 
ing into solution increases with the temperature. 

For the manufacture of—I am afraid I must say an infinitesimal 
— diamond, the first necessity is to select pure iron—free from 
sulphur, silicon, phosphorus, &c.—and to pack it in & carbon 
crucible with pure charcoal from sugar. The crucible is then put 
into the body of the electric furnace and a powerful arc formed close 
above it between carbon poles, utilising a current of 700 amperes at 
40 volts pressure. The iron rapidly melts and saturates itself with 
carbon. After a few minutes’ heating to a temperature above 4,000° C. 
—a temperature at which the iron melts like wax and volatilises in 
clouds—the current is stopped and the dazzling fiery crucible is 
plunged beneath the surface of cold water, where it is held till it 
sinks below a red heat. As is well known, iron increases in volume 
at the moment of passing from the liquid to the solid state. The 
sudden cooling solidifies the outer layer of iron and holds the inner 
molten mass in a tight grip. The expansion of the inner liquid on 
solidifying produces an enormous pressure, and under the stress of 
this pressure the dissolved carbon separates out in transparent forms 
—minutely microscopic, it is true—all the same veritable diamonds, 
with crystalline form and appearance, colour, hardness and action 
on light the same as the natural gem. 

Now commences the tedious part of the process. The metallic 
ingot is attacked with hot nitro-hydrochloric acid until no more iron 
is dissolved. The bulky residue consists chiefly of graphite, together 
with translucent chestnut-coloured flakes of carbon, black opaque 
carbon of a density of from 8'0 to 8:5, and hard as diamonds—black 
diamonds or carbonado, in fact—and a small portion of transparent 
colourless diamonds showing crystalline structure. Besides these, 
there may be carbide of silicon and corundum, arising from im- 
purities in the materials employed. The residue is first heated for 
some hours with strong sulphuric acid at the boiling point, with the 
cautious addition of powdered nitre. It is then well washed, and 
for two days allowed to soak in strong hydrofluoric acid in cold, 
then in boiling acid. After this treatment the soft graphite 
disappears, and most, if not all, the silicon compounds have 
been destroyed. Hot sulphuric acid is again applied to destro 
the fluorides, &nd the residue, well washed, is attacked with 
a mixture of the strongest nitric acid and powdered potassium 
chlorate, kept warm—but not above 60°C., to avoid explosions. 
This treatment must be repeated six or eight times, when 
all the hard graphite will ually be dissolved and little 
else left but graphitic oxide, diamond and the harder carbonado 
and boart. The residue is fused for an hour in fluorhydrate of 
fluoride of potassium, then boiled out in water and again heated in 
sulphuric acid. The well-washed grains which resist this energetic 
treatment are dried, carefully deposited on a slide and examined 
under amicroscope. Along with numerous pieces of black diamond 
are seen transparent colourless pieces, some amorphous, others with 
& crystalline appearance. Although many fragments of crystals 
occur, it is remarkable I have never seen a complete crystal. All 


appear shattered, as if on being liberated from the intense pressure: 


under which they were formed they burst asunder. I have singu. 
lar evidence of this phenomenon. A fine piece of artificial diamond, 
carefully mounted by me on a microscopic slide, exploded during 
the night and covered the slide with fragments. Moissan’s crystals 
of artificial diamond sometimes broke a few weeks after their pre- 
paration, and some of the diamonds which cracked weeks or even 
months after their preparation showed fissures covered with minute 


lia Abstract of & lecture delivered before the British Association at 
Kimberley, South Africa, on Tuesday. | 


cubes. This bursting 3 is not unknown at the Kimber. 
ley mines. The largest artificial diamond is less than 1 millimetre 
across. These laboratory diamonds burn in the air before the blow- 
pipe to carbonic acid. In lustre, crystalline form, optical properties, 
density and hardness they are identical with the natural stone. In 
several cases Moissan separated 10 to 15 microscopic diamonds from 
a single ingot. The larger of these are about 0°75 mm. long, the 
octahedra being 0:2 mm. 

Intermediate between soft carbon and diamond come the gra- 
phites. The name ре is given to a variety of carbon, gene- 
rally crystalline, which, in an oxidising mixture of chlorate of 
potassium and nitric acid, forms graphitic oxide. This varies in 
colour from green to brown or yellow, or it is almost without colour, 
according to the completeness of the reaction. Graphites are of 
varying densities, from 2:0 to 8:0, and generally of crystalline aspect. 
Graphite and diamond pass insensibly into one another. Hard gra- 
phite and soft diamond are near the same specific gravity. The dif. 
ference appears to be one of pressure at the time of formation. 

Some forms of graphite exhibit the remarkable property by which 
it is possible to ascertain approximately the temperature at which 
they were formed or to which they have subsequently been ex- 
posed. Sprouting graphite is a form, frequently met with in nature, 
which on moderate heating swells up to a bulky, very light mass of 
amorphous carbon. Moissan has found it in blue ground from 
Kimberley; my own results verify his. When obtained by simple 
elevation of temperature in the arc or the electric furnace graphites 
do not sprout; but when they are formed by dissolving carbon in a 
metal at a high temperature and then allowing the graphite to 
separate out on cooling, the sprouting variety appears. 

The resistance of a graphite to oxidising agents is greater the 
higher the temperature to which it has previously been exposed. 
Graphites which are easily attacked by a mixture of fuming nitric 
acid and potassium chlorate are rendered more resistent by strong 
heat in the electric furnace. | 

On the average the critical point of a substance is 1:5 times its 
absolute boiling point. Therefore the critical point of carbon should 
be about 5,800? Ab. But the absolute critical temperature divided 
by the critical pressure is for all the elements so far examined never 
less than 2:5, this being about the value Sir James Dewar finds for 
hydrogen. So that, accepting this, we get the maximum critical 
pressure as follows—viz., 2,320 atmospheres:— ` 


5,800? Ab./CrP = 2:5, or CrP = 5,800° Ab. /2°5, or 2,320 atmospheres. 


Carbon and arsenic are the only two elements that have a melting 
point above the boiling point; and among compounds carbonic acid 
and fluoride of silicium are the only other bodies with similar pro- 
perties. Now, the melting point of arsenic is about 1:2 times its 
absolute boiling poing. With carbonic acid and fluoride of silicium 
the melting points are about 1:1 times their boiling points. Apply- 
ing these ratios to catbon we find that its melting point would be 
about 4,400deg. Therefore, assuming the following data boiling 
point 8,870? Ab., melting point 4,400, critical temperature 5,800deg., 
critical pressure 2,820 Ats., the Rankine or Van der Waals formula 
calculated from the boiling point and critical data would be as fol- 
lows :—log. P «10:11 - 89,120/T, and this gives for a temperature of 
4,400? Ab. a pressure of 16:6 Ats. as the melting-point pressure. 
The results of the formula are given in the form of a table :— 


Temp. abs. Pressure (Ats). Temp. abs. Pressure (Ais) 
i 

8,870 100 Boiling point | 5,000 ` | 193 i 
4,000 2:14 e | 95200 , 386 8 
4,200 6:25 s 5.400 735 

4,400 16°6 Melting point 5,600 1,830 NA 
4,600 40-4 E 5,800 2.320 Critical point 
4,800 912 vs | | (15 tons per sq. in.) 


If, then, we may reason from these rough estimates, above а 
temperature of 5,800° Ab. no amount of pressure will cause carbon 
vapour to assume liquid form, whilst at 4,400°Ab. a pressure of 
above 17 atmospheres would suffice to liquefy some of it. Between 
these extremes the curve of vapour pressure is assumed to be 
logarithmic. The constant 89,120 which occurs in the logarithmic 
formula enables us to calculate the latent heat of evaporation. If 
we assume the vapour density to be normal, or the molecule in 
vapour as C,, then the heat of volatilisation of 12 grammes of carbon 
would be 90,000 calories; or, if the vapour is a condensed molecule 
like Cy, then the 12 grammes would need 80,000 calories. In the 
latter case the evaporation of 1 gramme of carbon would require 
2,500 calories, whereas a substance like zinc needs only about 400 
calories. E "uU 

I have long speculated as to the possibility of obtaining artificially 
such pressures and temperatures as would fulfil the above condi. 
tions. In their researches on the gases from fired gunpowder and 
cordite, Sir Frederick Abel and Sir Andrew Noble obtained in closed 
steel cylinders pressures as great as 95 tons to the square inch, and 
temperatures as high as 4,000? C. According to a Paper recently 
communicated ta the Royal Society, Sir Andrew Noble, exploding 
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cordite in closed vessels, has obtained a pressure of 8,000 atmo- 
spheres, or 50 tons per square inch, with a temperature reaching in 
all probability 5,400° Ab. 

Here, then, we have conditions favourable for the liquefaction of 
carbon, and were the time of explosion sufficient to allow the re- 
actions to take place, we should certainly expect to get the liquid 
carbon to solidify in the crystalline state.* 

By the kindness of Sir Andrew Noble I have been enabled to 
work upon some of the residues obtained in closed vessels after 
explosions, and I have submitted them to the same treatment that 
the granulated iron had gone through. After weeks of patient toil 
I removed the amorphous carbon, the graphite, the silica, f and 
other constituents of the ash of cordite, and obtained a residue 
among which, under the microscope, crystalline particles could be 
distinguished. Some of these particles, from their crystalline 
appearance and double refraction, were silicon carbide; others were 
probably diamonds. The whole residue was dried and fused at a 
good red heat in an excess of potassium bifluoride, to which was added 
during fusion 5 per cent. of nitre. (Previous experiments had shown 
me that this mixture readily attacked and dissolved silicon carbide ; 
unfortunately it also attacks diamond to a slight degree.) The 
residue, after thorough washing and then heating in fuming sul- 
phuric acid, was washed, dried and the largest crystalline particles 
picked out and mounted. All the operations of washing and acid 
treatment were performed in alarge platinum crucible by decantation 
(except the preliminary attack with nitrie acid and potassium 
chlorate, when a hard glass vessel was used); the final result was 
washed into a shallow watch-glass and the selection made under 
the microscope. 

From the treatment they have undergone, chemists will agree with 
me that diamonds only could stand such an ordeal; on submitting 
them to skilled crystallographic authorities my opinion is confirmed. 
Speaking of one Professor Bonney calls it “a diamond showing 
octahedral planes with dark boundaries due to high-refracting index.” 
After careful examination, Professor Miers writes of the same crystal 
diamond :—“ I think one may safely say that the position and angles 
of its faces, and of its cleavages, the absence of birefringence, and the 
high refractive index, are all compatible with the properties of the 
diamond crystallising in the form of an octahedron. Others of the 
remaining crystals, which show a similar high refractive index, 
appeared to me to present the same features." 

It would have been more conclusive had I been able to get further 
evidence as to the density and hardness of the crystals; but I am 
still working at the subject, and hope to add these confirmatory 
tests. From what I have already said I think there is no doubt 
that in these closed-vessel explosions we have another method of 
producing the diamond artificially. Sensational as is the story of the 
diamond industry in South Africa, quite another aspect fixes the 
attention of the chemist. The diamonds come out of the mines 
but how did they get in? How were they formed? What is their 
origin ? 

Gardner Williams, who knows more about diamonds than any 
man living, is little inclined to indulge in speculation. He frankly 
says :— 

*I have been frequently asked, ‘What is your theory of the 
original crystallisation of the diamond?’ and the answer has 
always been, ‘I have nono; for after seventeen years of thoughtful 
study, coupled with practical research, I find that it is easier to 
drive a coach and four" through most theories that have been 
propounded than to suggest one which would be based on any non- 
assailable data.’ All that can be said is that in some unknown 
manner carbon, which existed deep down in tho internal regions of 
the earth, was changed from its black and uninviting appearance to 
the most beautiful gem which ever saw the light of day." 

Although not directly bearing on the subject, I will introduce 
the only serious rival of the diamond as inr hardness. It is the 
metal tantalum, a fine specimen of which I owe to Messrs. Siemens 
Brothers. A hole had to be bored through a plate of this metal, 
and a diamond drill was used revolving at the rate of 5,000 revs. 
per min. This whirling force was continued ceaselessly for three 
days and nights, when it was found that only a small depression 
1mm. deep had been drilled, and it was а moot point which had 
suffered most damage, the diamond or the tantalum. In another 


* Sir James Dewar, in a Friday Evening Discourse at the Royal Insti- 
tution, 1830, showed an experiment proving that the temperature of the 
interior of a carbon tube heated by an outside electric arc was higher than 
that of the oxy-hydrogen flame. He placed a few small crystals of dia- 
mond in the carbon tube, and, maintaining a current of hydrogen to 
prevent oxidation, raised the temperature of the tube in an electric fur- 
nace to that of the arc. In a few minutes the diamond was transformed 
into graphite. At first sight this would scem to show that diamond 
cannot be formed at temperatures above that of the arc. It is probable, 
however, for reasons given above, that at exceedingly high pressures th» 
result would be different. 

t The silica was in the form of spheres, perfectly shaped and trans- 
parent, mostly colourless, but among them several of a ruby colour. When 
э per cent. of silica was added to cordite, the residue of the closed el 
explosion contained a much lurger quantity of these spherer, 


respect tantalum is likely to rival graphitic carbon, as it has rivalled 
adamantine carbon. Its thin wire is extensively used for filaments 
of incandescent electric lamps; it shows a much higher efficiency 
than does the old carbon filament. The melting-point of tantalum 
is about 2,300°C., a temperature seldom or never reached in an 
ordinary lamp. 

The 8-rays from radium having like pos to the stream of 
negative electrons in a radiant matter tube, it was of interest to 
ascertain if they would exert a like difference on diamond. The 
diamond glows under the influence of the 8-radiations, and crushed 
diamond cemented to a piece of card or metal makes an excellent 
screen in a spinthariscope—alinost as good as zine sulphide. Some 
fine colourless crystals of diamond were embedded in radium 
bromide and kept undisturbed for more than 12 months. At the 
end of that time they were examined. The radium had caused 
them to assume a beautiful blue colour, and their value as “ fancy 
stones" had been materially increased. This blue colour is per- 
sistent, and penetrates below the surface. It is unaffected by long- 
continued heating in strong nitric acid and potassium chlorate, and 
is not discharged by heating to redness. 

To find out if this prolonged contact with radium had communi. 
cated to the diamond any radio-active properties, six diamonds were 
put on a photographic plate and kept in the dark for a few hours. 
Three have had a prolonged sojourn with radium, while the others 
were picked out for comparison and have not been near radium. 
The former give strong evidence of radio-activity, and by mere 
contiguity to the others the latter also shine with an induced, facti- 
tious radio-activity. I throw on the screen a magnified image of 
one of the blue crystals, and you see in how regular and geometrical 
a pattern the radio-active emanations radiate from the crystal. This 
observation has only been made a short time, and is still under 
investigation. Like the blue tint the radio-activity persists after 
drastic treatment. To me this proves that radio-activity does not 
merely consist in the adhesion of electrons or emanations given off 
by radium to the surface of an adjacent body, but the property 
is one involving layers below the surface, and like the alteration of 
tint is probably closely connected with the intense molecular ex- 
citement the stone had experienced during its 12 months' burial in 
radium bromide. 

A diamond that had been colcured blue by radium and had 
acquired strong radio-active properties, was slowly heated to dull 
redness іп a dark room. Just before visibility a faint phosphores- 
cence spread over the stone. On cooling and examining the diamond 
it was found that neither the colour nor the radio-activity had 
suffered appreciably. 

The diamond is remarkable in another respect. It is extremely 
transparent to the Röntgen rays, whereas highly-refracting glass, 
used in imitation diamonds, is almost perfectly opaque to therays. I 
exposed for a few seconds over a photographic plate tothe X-rays the 
large Delhi diamond of a rose-pink colour weighing 314 carats, а 
black diamond weighing 23 carats, and a glass imitation of the pink 
diamond. On development, the impression where the diamond ob- 
scured the rays was found to be strong, showing that most rays 

assed through, while the glass was practically opaque. By this means 
imitation diamonds can readily be distinguished from true gems. 

I have already signified that there are various degrees of refrac- 
toriness to chemical reagents among the different forms of graphite. 
Some dissolve in strong nitric acid; other forms of graphite require 
a mixture of highly concentrated nitric acid and potassium chlorate 
to attack them, and even with this intensely powerful agent some 
graphites resist longer than others. M. Moissan has shown that the 
power of resistance to nitric acid and potassium chlorate is in pro- 
portion to the temperature at which the graphite was formed, and 
with tolerable certainty we can estimate this temperature by the 
resistance of the specimen of graphite to this reagent. The super- 
ficial dark coating on a diamond after exposure to molecular bom- 
bardment I have proved to be graphite.* M. Moissan t has shown 
that this graphite, on account of its great resistance to oxidising 
reagents, cannot have been formed at a lower temperature than 
8,600° C. ot 

It is thus manifest that the bombarding electrons endowed with 
an electric charge, and striking the diamond with enormous velocity, 
raise the superficial layer to the temperature of the electric arc, and 
turn it into graphite, whilst the mass of diamond and its conduc- 
tivity to heat are sufficient to keep down the general temperature to 
such a point that the tube appears scarcely more than warm to the 
touch. 3 

A similar action occurs with silver, the superficial layers of which 
can be raised to a red heat without the whole mass becoming more 
than warm.f _ | | 

I will now draw your attention to strange property of the diamond. 
which at first sight might seem to djscountthe great permanence 
and unalterability of this stone. It has beétzaseeriained that the 
cause of phosphorescence is in some way corineesettariih the ham 


— —— — — ——— 


* Chemical News, Vol. LXXIV., p. 39, July, 1896. 
} Comptes Rendus, CXXIV.. р 653. 
t Proc. Roy, Soe., Vol. L. p. 99, June, 1891, 
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mering of the electrons, violently driven from the negative pole, on 
to the surface of the body under examination, and so great is the 
energy of the bombardment, that impinging on a piece of platinum 
or even iridium, the metal will actually melt. When the diamond 
is thus bombarded in a radiant-matter tube the result is startling. 
It not only phosphoresces, but assumes a brown colour, and when 
the action is long continued becomes almost black. 

Although we cannot convert graphite into diamond, we can 
change the diamond into graphite. I take a clear crystal of 
diamond and place it between two carbon poles, and throw the image 
on the screen by means of a powerful arc lamp behind. I new 
bring the poles with intervening diamond together and form an аге 
between. The temperature of the diamond rapidly rises, and when 
it approaches 3,600°C., the vapourising point of carbon, it breaks 
down, swells, and changes into black and valueless graphite. I 
show this experiment because it is striking and suggestive. І may 
add that it is costly—-because the stone if not of fine quality might 
easily burst. 

————— 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FoURNIER D’ALBE. | 


Metallic Radiation at Ordinary. Temperatures. —G. Melander 
of Helsingfors, has sought an explanation of the fact that snow 
is visible even on the darkest cloudy nights, a fact which he 
attributes to a slight degree of proper luminosity possessed by 
the snow. He exposed photographic plates in metallic boxes 
to the light of the snow, and found them uniformly blackened 
after a night's exposure. This blackening was not intercepted by 
cardboard. The author next tested for any radiation possessed 
by metals. With a six months' exposure he obtained some re- 
sults from zinc, but the result became much more pronounced 
on slightly heating tho metal. The heating was accomplished by 
means of an electric current. À convenient method consisted in 
sending a current through a rod of bismuth and of antimony 
in succession. A current of 5 amperes was sent through from 
antimony to bismuth for 25 hours. On development, a strong 
blackening was found under the bismuth, and a weaker black- 
ening under the antimony. On reversing the current, the 
result was the same qualitatively, only feebler. A zinc and 
copper couple shows no such effect. The influence of the plates 
cannot be blown away with an air current, and is therefore due 
to some form of radiation. "The pressure of the air has no in- 
fluence. Hydrogen peroxide is not the agent in this case. 

[G. MELANDER, Annalen der Physik, No. 9, 1905.] 


Helium from Actinium.—Ramsay and Soddy have proved 
that radium, in the courae of its disintegration, gives rise to 
helium, the latter being expelled as a gas, and probably made 
up of the a-particles expelled from the radio-active substance. 
A. Debierne now shows that actinium also produces helium in 
the course of its disintegration. The gas is found in the mixture of 
hydrogen, oxygen and other gases resulting from the decomposi- 
tion of the water in the salt. The oxygen is absorbed by heated 
copper, the hydrogen by hot oxide of copper and phosphoric 
anhydride, and the nitrogen by pure lithium. The gases of the 
argon family remain unabsorbed. They are led into a capillary 
tube provided with platinum clectrodes, and their spark spectra 
are examined with a direct-vision spectroscope or photo- 
graphed. The same helium spectrum is obtained with radium 
salts and actinium salts. When special provision is made for 
the elimination of radium, the results from actinium salts 
remain the same. When there are neither radium nor 
actinium salts present, a detonating mixture of hydrogen and 
oxygen gives no trace of helium. Though the evolution of 
helium is nearly the same in radium and actinium preparations, 
the evolution of emanation is much slower in the case of 
actinium salts. 

[A. DEnIERNE, Comptes Rendus, August 14, 1905.] 


Glow Discharge in Haloids of Mercury. The work done up to 
the present in potential gradients and cathode falls has been 
chiefly concerned with nitrogen, helium, argon and mercury 
vapour, these gases being least liable to change under the elec- 
tric discharge. W. Matthies has extended it to the chloride, 
bromide and iodide of mercury, heating the salts by means of a 
Bunsen burner till the necessary vapour pressure was obtained, 
but keeping the temperature within the range in which the lines 


of pure mercury and the lines due to the compounds appear 
simultaneously. While that is so, it is certain that the com- 
pounds are not decomposed by the discharge, though they are 
easily decomposed, even without a current, when aluminium, 
copper, iron, or mercury are present in the tube. The author 
found very high potential gradients and cathode and anode 
falls as compared with nitrogen. Thus the cathode fall in 
HgCl, is 865 volts. Moreover, it increases with the atomic 
weight of the haloid, becoming 395 in HgBr, and 432 volts in 
Hgl, The gradients increase with the pressure, more rapid] 

than the latter at first, and then more slowly. In HaCl. 


vapour the ge decreases as the width of the tube 
increases. T 


Magnetic Effect of Electric Displacement.—The joint work of 
Pender and Crémieu has placed the magnetic effect of a SALA. 
electric charge beyond a doubt. J.B. Whitehead has followe 
up this work by proving the existence of a magnetic effect due 
to displacement currents in a dielectric. The principle is the 
following: If à portion of dielectric be subjected to an alter- 
nating electric intensity, alternating displacement currents 
will be set up in the dielectric. If, now, the dielectric be pro- 
perly surrounded by a magnetic circuit, alternating magnetic 
induction will be set up therein, and if this circuit be wound 
with a number of turns of wire, an alternating E.M.F. will be 
induced therein, and this E.M.F. may eet up a current. The 
value of the current 
may becalculated and 
measured. As con- 
structed, the dielec- 
tric was a cylinder of 
paraffin. The E. M. F. 
was applied to elec- 
trodes consisting of 
cireular brass plates 
on theend faces of the 
cylinder. Concentric 
with the cylinder and surrounding it was the laminated magnetic 
circuit consisting of soft-iron discs ; the iron ring thus formed 
was wound with what may be called the secondary winding, 
in circuit with which the measuring instrument was con- 
nected. The magnetic circuit was composed of rings of an- 
nealed sheet armature iron, weighing altogether 900 lbs. The 
apparatus is shown in the diagram, where À is the cylinder of 
dielectrie, BB are the electrodes, CC the surrounding magnetic 
circuit and T the transformer. A Rubens vibration galvan- 
ometcr reading to a fraction of à microampere was used as a 
measuring instrument. The calculated result was 3:16 micro- 
amperes; the observed value was 5:2 microamperes, this being 
well within the limits of experimental error. 
[J. B. WurrgHEap, Physical Review, August, 1905.] 


Coherence and Tonisation -The two main theories of coherer 
action aro based upon mechanical welding and upon ionisation 
respectively. R. Thöldte points out that either theory by 
itself is unab!e to account for the whole of the phenomena. 
He proves in a dire:t manner that the functioning of a coherer 
is strongly influenced by the ionisation of the air in which it is 
immersed. Не tied a radium preparation under a coherer, and 
left the combination at rest for 24 hours. He then found that 
for any current strength in any direction the galvanometer 
exhibited a deflection. Another series of experiments showed 


that oscillations which were unable to bring the coherer into 


action made it cohere if it was at the same time exposed to 
radium rays. Electric oscillations produced by a coil of known 
resistance, inductance, and capacity may be used as a measure 
of the amount of ionisation in a coherer. The resistance of a 
coherer is reduced to a measurable amount by the presence of 
the radium, even when the critical difference of potential is not 
attained. When it is attained, the resistance is reduced beyond 
the normal coherence. The conductivity of a coherer is a 
function of the electric oscillations and of its internal ionisation. 
The author does not know whether the latter is permanent 
when produced by radium. 
[R. Tust. p: E, Annalen der Physik, No. 9, 1905.] 


F 2 


822 


THE ELECTRICIAN, SEPTEMBER 8, 1905. 


The Electrician. 


The Oldest Blectrical Journal (established as a weekly Journal, 1861—1878). 
ublished every Fi Friday, Price Sixpence ; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 
1,2 & 3, SALISBURY COURT, FLEET ST., LONDON. 


Telephone. 949 Holborn. Telegrams: ELECTRICIAN NEWSPAPER Lonpon. 


— 


A Letters . to S rer en Advertisements and other Junaen 
matters lo be addressed Publisher, “THE ELECTRICIAN," Salisbury- 
court, Fleet-st., London. Cheques and P. O.s to be crossed “ Coutts & Co. 

Au Editoriaé communications to be addressed to THE EDITOR. Letters 
for insertion in THE ELECTRICIAN,” or containing questions, to be 
accompanied by name and address of the writer as evidence of good fatth. 
No notice will be taken of anonymous communications. 

‘Tug ELECTRICIAN ” offers exceptional advantages to Advertisers. It has 
by far the largest circulation of any English Blectrical paper, and 
circulates all over the World. 721; statement is guaranteed. 

Auvertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Office 
by First Post Thursday. Renewals of expiring advertisements and 
alterations to standing advertisements by Wednesday. Wrapper 
Advertisements by first post Wednesday. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and all kinds of SMALL ADVER- 
TISEMENTS acceficd up to 5 P.M. on Thursday. 


ELEOTRIOAL BOOKS AND PUBLIOATIONS. 


All Books, Newspapers, and other Publications can be ordered direct of 
“THe ELECTRICIAN” Printing and Publishing Co.(Lid.) The well-known 
“ELECTRICIAN” SERIES of Standard Electrical Works at presentconststs of 


iiu 7 8 TRADES’ DIRECTORY AND HAND 

next eden Fa LL ar Parage e Dee Slst December in any 

Тем for next Мов. Published 81st Jan 5 
Uk. Colonies and abroad 17s.: Unt 18s 64. 

Digest bof the vid Contents of the DIRECTORY AND HANDBOOK Sout pe on application. 
HANDBOOK FOR THE LABORATORY & TESTING ROON. By 
Dr. J. A. Fm. Vol. I., 12s. 6d. net, post 188, Vol. II., 14s. net, post 14s. 

THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
By Dr. J. A. Шішміне Vol. L—THE INDUCTION OF BLEOCTRIO 
чн БН, NS post free. Vol. IL--THB UTILISA- 
E ELEOTRIC ARO. x By Mrs ап. їз. 64. TM 
TELEGRAPH 


e FOR ENGINEERS: J Euros YOUNG, 
free; abroad 118. By j 


ENTS CABLE TESTING. Béition. By 
Н. K. C. FISHER and J. C. H. Darst. 78. 64. net, by pont 88.. abroad 8s. 3d. 
k Treatise m the oes of the Disin- 


6d. net. 


FERICITE N 05 CULTURE & HORTICULTURE. By Prof. S. LEMSTROM, 

o 

1% THE RI p E CUNT meee: Mdited by F. О 
RAPHAEL. New Edition $n pr 

PRIMARY айса and Use. By W. R. О00РЕВ. 
10s. 6d. net free lis. 

SECONDARY TTERÍES! Ther Theory, Construction and Use. By B. J. WADS, 

Os. 6d. net; oe 118. 
BIBLIOGRAPHY or “X-RAY LITERATURE AND Innen. жама by 


THE POTENTIOMETER ITS ADJUNCTS. By W. С. Рївивв. 6s.. pont free. 
MOTIVE POWER AND GEARING. By Е. Тавмівтт CanTER. New 
pr 


К ation. 
SUBMARINE CABLE LAYING AND REPAIRING. By Н.Р. Wange. New 


in. 


Edition in 40 
LABORATORY NOTES AND FORMS ement and 
Hiper Dr. J. A, FLEMING. nwo Particulars on 
THEORY. Onrvma Huavisips. Vol L Prins 12 (d. 
Vol. II., 12s. 6d. tree. Vet. III. in 
AY TRA! EFFORT AND POWER DIAGRAM. By ARNOLD G 


on linen, 6s. post free 
LOCALISATION OF M PAUTTS IN ELECTRIC LIGHT AND POWER MAINS 


RAPHAEL. New Edilion, 7s, 6d. 
ELEC RIC LAMPS AND ELEOTBIO LIGHTING. Prof. J. A. FLEMING, И. 
MAGNETIC INDUCTION IN 208 AND 3 METALS By J. A. Bwine, 
M.A. New Edition. 10s. 6d. net, post fr 
OTIVE POWER. By A. T. эел 10s, 64., post free. 
THE ART OF ELEOTROLYTIO SEPARATION OP METALS (Vheoretiea] and 
Dr. G. боп, 105. рон т 


By Dr. Ө. Gon». free. 
ae уг AL 78. By A. B. Iiir and 


bon Man 
BTEAM ENGINE TMDIOATOR AND 85 
W. BEAUMORT. 38. 6d. 


THE BRITISH POST OFFICE TELEPHONE SERVICE, 2s. 6d. net, post free 3s.9d. 
THE RATING on ELEOTRIO LIGHTING, ELECTRIC TRAMWAY, AND 


TOR. biaghais. Baited by W. 


SIMILAR UNDERTAKINGS. Ву У. Ө. BOND. 9. fd. net, free 2s. 8d. 
TELEPHONE: INQUIRY . Minutes of the Proceedings at the Н Зз. net, post 


TELEPHONE INQUIRY : Minutes of the Proceedings at the Fortamouth, 1s, 6d. 
8 

INNER; MANUAL or 1 CABLE TESTING AND WORKING. 

ARMATUR ЕСТЕП MACHINES. By H. F. PARSHALL 


E WINDINGS 
COMPREHEN TET. d irm WIRE 

A ABLES ELECTRI " 

DUCTORS. By W.8. NATIONAL freo 4s. 2 TOR 095и 


FULL CATALOGUE POST FREE ON APPLICATION 


‘THE ELECTRICIAN” £5 published every Friday morning. The Journal 
15 om sale at the railway bookstalls on Friday morning, and can le 

_ obtained of all Newsvendors ; or direct from the Offices as above. 

Subscription Rates.—The Rates for Subscriptions to “THE ELECTRICIAN" 


are as under :— YEAR. IIALF-YEAR. QUARTER.) Post free, 
United Kingdom 26s. 0d. 13s. 6d. Ts. 0d. payable 
Postal Union ... 30s. Od. 168. 0d. 88. Od. ) in advance 


1 his charge includes all Supplements. ) 
New Volumes of THE ELECTRICIAN ” commence in April and October, 


SPECIAL NOTICE. 

NOW READY.—Vol. LIV. of « TAE Exectrricun”’ (1,076 pages), 
bound in strong cloth. Price 17s. 6d.; post free, 18s, 6d. Also ready, 
Cases for binding. Price 28.; post free, 28. 3d. 

A complete set of Toe ELECTRICIAN ” (1878-1905) can now be supplied. 
These sets are very scarce, end early application should be made. 


» 


ELECTRICITY IN MEDICAL AND SURGICAL 
PRACTICE. 


It is probable that few applications of electricity have made 
such rapid progress as that which has a relation to medicine 
and surgery. This fact is emphasised in a brief review of the 
history of the electrical department at St. Bartholomew’ 
Hospital, by Dr. H. Lewis Jones in the “ Archives of the 
Róntgen Ray." The department was started in 1882, and for 
13 years the work carried out consisted principally in the testing 
and treating of cases of nervous diseases of different kinds and 
the treatment of rheumatic and other affections of the joints. 
For these purposes only the most primitive apparatus was avail- 
able, the source of electrical energy consisting of bichromateor 
Leclanché cells. These were naturally very expensive to 
maintain, and, as accumulators were regarded as a novelty for 
medical work, progress was extremely difficult and slow. Un 
doubtedly, the advent of electric-light mains at the hospital in 
1894 was the circumstance that imparted momentum to the 
work, and since then progress has been rapid. The ease with 
which an unfailing supply of energy can be obtained from public 
mains is obviously an enormous advantage to the medical prac 
titioner, who thus becomes no longer dependent upon more oF 
less erratic accumulators and dry cells, in the manipulation 
of which he is often little better than a novice. The intro 
duction of supply mains at St. Bartholomew’s also led to tli 
development on practical lines of alternating-current treat 
ment in medical work, and at once eliminated the troublesome 
induction coil from many operations. | 

It is curious to observe that the electrical department 
of a hospital differs in one great essential from the ordinary 
ward. In the latter, absence of noise cannot be insis 
upon too emphatically, but the former resembles rather 
a factory than a hospital in this respect.  Interruptt 
high-frequency apparatus, large ultra-violet lamps and motor 
generators all contribute towards making the place anything 
but a haven of rest, and it is fortunate that most of the 
patients who require electrical treatment do not suffer from 
diseases which render irritating noises intolerable. Alternating 
currents are largely favoured by medical men fora variety of 
purposes, and the ease with which transformers can be economi 
cally employed for medical lamps and cauteries is à point 
greatly to their advantage. For instance, the first transformer 
at St. Bartholomew’s had a secondary winding which provided 
any pressure between 1 and 50 volts, so that a large number 
of rooms were provided with different voltages all from the 
same transformer. 

The year 1895 was a red letter one for the medical pr 
fession, for it was in that year that Prof. RONTGEN made his 
famous discovery. А year later an X-ray department was 
started at St. Bartholomew’s, and then commenced 4 long 
period of experimental work, in which there were many di- 
appointing failures and occasional brilliant successes. Howevel. 
many of the difficulties have now been surmounted, and 
safe to say that hospitals regard the Réntgen-ray apparatus 
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be among the most valuable they possess. In 1903 the number 
of new patients attending at St. Bartholomew’s for X-ray treat- 
ment was no less than 1,200, and even this figure was largely 
exceeded last year. Naturally this extraordinary develop- 
ment has been a severe tax upon the space at the dis- 
posal of the electrical department, which was never very 
great, and recourse has therefore bcen had to every available 
nook and cranny, even the cellars being utilised. It is satis- 
factory in this connection to observe that, in point of numbers, 
the electrical department is already one of the largest of the eight 


special departments of the hospital, and is probably destined in 


a very few years to become the largest of all. 

Electro-therapeutics has undergone vast changes during the 
last quarter of a century, and the reason is not far to seek. In 
the early days it dealt mainly with the diagnosis of nerve injury, 
the treatment of chronic nerve troubles and chronic rheumatism 
and such conditions as debility and anwmia, and it was therefore 
neglected by the majority of medical men. Then, a man who 
professed to give relief to sufferera by the aid of electricity was 
regarded as a quack by properly-qualified medical men, and 
received such treatment as a quack deserves. Unfortunately 
there is a remnant of this feeling still to be found amongst prac- 
titioners to-day, and considering the ultra-conservative nature 
of the médical profession as a whole it is not surprising. More- 
over, there is a certain amount of justification for this scepticism, 
for there are still at large uuscrupulous persons who do not 
hesitate to trade upon the susceptibilities of the ignorant, 
and by means of a ridiculous jargon of scientific terms manage 
to impress their hearers with the idea that there is substantial 
foundation for the nonsense they talk. These are the people 
who should receive the attention of the General Medical 
Council before a campaign is instituted against those bona-fide 
electricians who may use Röntgen- ray or other electrical 
apparatus without being under the direct supervision of a 
medical man. It may be a difficult question to define what 
medical qualifications should be deemed necessary before the 
qualified electrician should be allowed to act independently to 
some extent; but we do not hesitate to state that much of the 
long and arduous training of the qualified medical practitioner 
might be dispensed with in this case. The first step, 
however, must be taken against the electrical quack, 
although he may be a more tronblesome person to deal with. 
But apart from the influence of questionable workers, the 
advance of electro-therapeutics must depend mainly upon 
its own capabilities. Electricity must provide not merely 
another way of curing a disease, but it must be capable 
of producing results which are urgently necded and are 
otherwise unattainable. As Dr. LEWIS JONES says: "It 
must supply a means of treating diseases of a serious 
nature and of treating them successfully.” Fortunately it can 
do this, and has proved it successfully. At the present day 
electricity renders assistance which is absolutely indispensable, 
both for diagnosis and for treatment. It is not merely the whim 
of a crank, but the practical curative agent employed at the 
great seats of medical skill and learning. Lupus, rodent ulcer 
and chronic skin disease provide admirable fields for its 
application ; indeed, no other means exist by which these 
frightful scourges can be successfully fought. Reports have 
been circulated from time to time to the effect that the dreaded 
cancer itself has succumbed before electrical treatment, but 
there is still an absence of detail and a paucity of well-authen- 
ticated cases. Whether the solution to this great problem will 
be found to rest in electricity is a matter for the future to 
decide, but there is every reason for believing that the direct 
application of electric currents will eventually achieve success 
in the struggle with this and other serious forms of disease. 


Merely on account of its present capabilities the use of 
electricity in medical and surgical practice is deserving of far 
greater recognition than it now receives. Some day it will 
take its proper place among the great curative agents of 
civilisation, but in the meantime its work goes on practically 
unnoticed by the world, and only appreciated by those whose 
sufferings are alleviated. | 


REVIEWS. 


(Copies of the undermentioned works can be had from The Bleotrician Office, post 
free, on receipt of published price. Add 5 per cent. forabroad or for foreign book.) 


— 


„Electric Traction." By Prof. R. H. Ѕмітн. 


Bros.) 9s. 

We have held a high opinion of Prof. R. H. Smith's powers 
of analysis ever since we read a little book entitled“ Cutting 
Tools, and we therefore look forward to any of the author's 
works with the expectation of some novelty in the presenta- 
tion and array of facts which will summarise in handy form 
the results of experience and experiment. The present volume 
partly justifies the expectation, and partly disappoints it. The 
discussion of statistics, the economic deductions, the influence 
of various conditions upon commercial results are all clear—all 
put in the author's own way—the results being expressed in 
some simple and easily-remembered form ; and these portions 
of the work are calculated to be of great use to tramway 
managers and engineers. Some of the values used are open 
to criticism ; for example, a depreciation rate equal to 5 per 
cent. of the whole capital expenditure will often be exces- 
sive, and, whilst such a rate is not put forward as a gene- 
rally-applicable figure, no information is given as to how 
the correct rate for each portion of the system should 
be arrived at. This is a matter of so much importance, 
upon which so wide a diversity of opinion exists that a clear 
enunciation of the correct principles from an unbiassed com- 
petent person would have considerable value. Practical tram- 
way men will properly look upon the figures used in these 
economic discussions, excepting where they are derived from 
actual practice, as ceeflicients to be modified by their own 
knowledge, and making the proper substitutions will find some 
short cuts in their quantitative calculations. 

The choice and design of distributing systems is considered 
at considerable length, with due regard to the legal limit of 
D. P. in the rails, and with proper emphasis upon the correct 
application of the “Kelvin law." The diagram upon page 69 
illustrates the principle in its most gencral form, and the 
reasoning based upon it should clear any misapprehension 
previously entertained by the reader. 

The question of most economical pressure to employ is 
treated as one of limiting distances under varying conditions 
of drop per mile and delivery pressure, the tacit assumption 
being made that the cost of generation is unaffected. The 
problem that is more frequently presented to the designing 
engineer is somewhat different in form, and involves the specu- 
lative element of difference in generating costs with stations 
in different sites and of different sizes. For example, on a 
wide-spread tramway network will it be more economical to 
erect a number of low-tension stations or one large high- 
tension station? There is no general solution, but speaking 
broadly the large station has to show a total economy over the 
smaller stations, exceeding the total cost of transformation, to 
justify its choice. There are certainly several instances in this 
country where this consideration has been mistakenly over- 
looked. ЛЙ 

The discussion of mechanical and physical principles, as in- 
volved in the design of apparatus, is generally full, satisfac- 
tory, and novel in form. Paragraph 13 of Chapter IV., dealing 
with the oscillations of trucks and the design of spring suspen- 
sion, is a gocd example of this. ! 5. 

But there are some lapses which it is very difficult to under- 
stand. As an example, paragraph 23 of the same chapter will 
serve. It describes three methods of electric braking as“ com- 
monly employed” or “admissible,” which are actually im- 
practicable with serics-wound motors; and it endeavours to 
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establish a distinction between the effects of reversing the field 
and the armature of such a motor, which does not exist. Either 
we fai] to understand the paragraph or it is a case of hasty 
writing and imperfect revision. 

The treatment of motor characteristic curves is fuller than 
usual, and brings into its proper place the variation of torque 
and horse-power with speed, a relation which the usual charac- 
teristic curve on an ampere base tends to obscure. A dis- 
cussion of the shunt-wound motor on the same basis would 
have added to the interest of the chapter. 

Several errors, of no great importance in themselves, but 
tending undeservedly to depreciate the book in the eyes of the 
practical man, occur in the more generally-descriptive portions. 
Thus it is suggested that the resistance of tramway rails is 
about 64 times that of copper of equal section, that timber 
poles were used (presumably in this country) in the early days 
of electric tramways, that wooden wheel-brake blocks are in 
general use, that at Glasgow the poles are of three lengths of 
steel tube screwed together, and that traffic is still carried on 
vigorously ” on the Blackpool conduit tramway. Such blemishes 
would not have survived a revision of the proof sheets by 
someone actually familiar with tramway work. 

The descriptive portions of the kook are good, and in several 
instances will be novel to. many readers—e.g., the cutting of 
tubes by the Greathead shicld, the details of the Elberfeld, 
Valtellina, and Berlin elevated railways. But it is a little 
difficult to understand why, in Chapter VIL, the only surface- 
contact system at work in this country should be dismissed in 
few words, and those depreciatory (although on an earlier page 
a description is promised), whilst some systems now practically 
obsolete are fully described. The author’s liking for grouped- 
switch systems (especially one such system) seems to be based 
too much on theoretical grounds. The G.B. system, which 
some good judges think promising, is not even named. It is 
true that practice gives little guidance for choice as between 
the systems available, and this fact might have been more 
emphatically stated. 

On the whole, the book is one of the best attempts yet made 
to cover the field. It is very unequal in merit and requires 
severe editing, which we hope its sale will speedily justify, but 
it is of real value and worthy of a position on the office book- 
shelf of tramway and railway engineers and managers. Hardly 
anyone will read it straight through unless under compulsion, 
but nearly everyone in the industry will find old facts re- 
grouped and stated in fresh relations, and probably some new 
deductions and facts beyond his own experience which will 
remain in the memory and assist his work. 


The Theory of Experimental Electricity. By W. C. D. WHetuam. 
(Cambridge: University Press.) 8s. net. 


This is one of the volumes of the Cambridge Physical Series. 
In his preface, Mr. Whetham explains that the object of the 
present text-book is to implant a thorough and clear knowledge 
of those physical principles necessary for an appreciation of 
the newer parts of the subject. It follows, of course, that the 
older and still somewhat important branches of Electricity are 
rather neglected or, at any rate, surveyed but hastily. Never- 
theless the book must be ranked as a good introductory work 
on general experimental electricity on account of its clear and 
interesting exposition of the fundamentals. Clearness is a 
quality to be expected in a book by a good teacher; and 
interest is here attained mainly by the use of the historical 
method of presentation. These characteristics make the book 
easy reading— though, it is only just to add, matter is not at all 
sacrificed to reach this vesult. Again, many useful short cuts 
to important formule are displayed; such short cuts as are heard 
in every lecture-room but seldom seen in print. Unfortunately, 
these easy modes of proving mathematical results very often 
give occasion for the grumbling of the rigorous mathematical 
physicist. The electronic theory, of course, affords the key- 
note for a great part of the volume. But “ up-to-dateness is 
manifested in many other particulars. For instance, Heavi- 
side’s rational-current element is introduced to the student and 
discussed ; and, again, there are paragraphs on modern elec- 
trical measuring instruments and on wireless telegraphy. The 
technical digressions, however, cannot be commended. It is 
not that the treatment of technical matters is light—that is to 


be expected—but that it is imperfect in quality. In the chap- 
ters on the conduction of electricity through liquids and gases 
and on radio-activity, we find the last word on these subjects ; 
but there is nothing fresh to chroniclein the mode of exposition. 

One of the disadvantages of a very modern treatment of such 
a subject as electricity arises from. the fact that the writer is 
often obsessed by the results of recent researches, and has 
thus lost his sense of perspective. Another disadvantage is that 
views merely personal are likely to intrude at the ex pense of views 
more universal. We are thinking of elementary text-books, not 
of works addressed to experts by advocates of particular doc- 
trines. Thus in reading the book before us we feel here and 
there that a student may gather from the text views wanting in 
solidity and proportion. One thing more might be mentioned, 
gently. The writer is a little given to preaching, to common- 
place moralising (see the preface), and to introducing at odd 
times some of the cheaper metaphysical creeds. These, as 
they stand, seem out of place in an introductory text-book of 
physics, and are undignified when the writer becomes entangled 
in the distinction between the “ reality " of the metaphysician 
and that of the natural philosopher. 


THE BRITISH ASSOCIATION IN SOUTH AFRICA. 
[FROM OUR CORRESPONDENT. | 


The 1905 meeting of the British Association, held in South 
Africa, was opened in the new City Hall, Cape Town, on 
Tuesday, August 15th, when Prof. G. H. Darwin, F.R.S., 
delivered the first part of his presidential address. (The 
Electrician, August 18th.) The sectional meetings did not 
commence until the following day. The attendance on the 
first day numbered over 1,000, but the official party from 
Great Britain is 200, and these have been the guests of the 
municipalities and their scientific brethren during thcir stay in 
South Africa. 

Wednesday, August 16th. 

After the reading of Prof. A. R. Forsyth’s presidential 
address to section A (The Electrician, August 25th) in the 
Council Room, the section met in a smaller side room to discuss 
the Papers before them. 

Prof. Forsyth’s address was over by 11:15 a.m. and the first 
Paper to be read was that of Observations on Atmospheric 
Electricity in South Africa,” by Dr. J. C. Beattie, who said that 
most of the material he had to lay before the section was not 
new, but he thought it would be interesting as showing that 
something was being done in South Africa in this direction. 
The observations were made chiefly with the usual Elster and 
Geitel leaking electroscope (which he described) with a view to 
seeing if there was (a) any synchronism between the electrical 
leak in Cape Town and in Bloemfontein, the former being on 
the coast practically at sea level and the latter inland and about 
4,500 ft. above sea level, and (6) any dependence upon the usual 
meteorological results and observations. Readings were usually 
taken twice during the forenoon and once during the afternoon ; 
at certain times in the year—viz., in February, March and 
September— they had had all-day and part-of-the-night observa- 
tions. They felt the want very much of a suitable recording 
instrument, but probably if they had such an instrument they 
would find that a complete curve for the 24 hours (i. e., leak as 
ordinates and time as abscisse) would be utterly irregular in 
form. The combination curves showed leak against time with 
relative humidity during the same time. It was observed that 
the higher the relative humidity the smaller the electrical 
leak. Reference to another curve showed that there was a 
minimum leak about sunset, after which it began to increase. 
A comparison between temperature and leak made it fairly 
clear that the leak was dependent on the temperature, the 
curves running parallel for their whole length. Prof. Beattie 
was of opinion, however, that there was a time lag between 
the two. 

The curves, taken at considerable risk mene thunderstorms, 
showed that there was a tremendous leak while the storm was 
on; at the cessation of the storm the normal rate of leak was 
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In the discussion, Mr. Hinks asked if any attempt had been 
made by Dr. Beattie or his observers to measure the ionisation 
of the air, or of the effect of land and sea breezes. What was 
the effect of dust on the rate of leak? Sir William Preece said 
that the study of atmospheric electricity was of special impor- 
tance to all making use of applied science. For example, 
in wireless telegraphy thev found the distance to which mes- 
sages could be sent was much lessened by atmospheric elec- 
trical storms, or “atmospherics,” as they were called by the 
* wireless" operators. What they wanted chiefly were obser- 
vations when sudden changes were coming on, not of the 
usual slow leak, but the very rapid alternations which at 
times took place in the electrical state of the atmosphere. 
Wireless telegraphic possibilitics were much bound up in 
this question. Also, he thought, tho cause of fatal accidents 
from “atmospherics,” or being struck by lightning," as it was 
popularly called, would be determined by the further study of 
electricity in the atmosphere. He asked if Dr. Beattie could 
not arrange for observation to be taken during storms. Dr. 
C. Н. Lees understood the ordinates of the curves to be pro- 
portional to the number of ions present in the atmosphere at 
any time, and he thought tbat experiments would always be 
inconclusive as long as they were carried out on these lines. 
He was of opinion that it was a question involving the rate of 
production of the ions. The effects produced would then be 
proportional to the square of the number of ions present. Dr. 
Beattie, in reply, said that it was very difficult to obtain in a 
place like Bloemfontein the most elementary scientific appa- 
ratus, and thus they had been unable to make more than the 
elementary observations he laid before them. Therefore, 
they had found it impossible to measure the ionisation. The 
apparatus had to be taken in a place screened from direct 
sunshine, and hence he thought it rather impossible with the 
present apparatus to examine any connection between sunshine 
and leak. Dust storms, of which there were large numbers in 
South Africa, had, strange to say, no effect on the rate of leak. 
A suitable recording instrument was an absolute necessity for 
further work, and he was glad to hear that such an instrument 
was now in use in the Cambridge Observatory. He would 
follow Sir William Preece's advice in all except one particular, 
and that was that he (Dr. Beattie) himself would stay as far 
away as possible from the electrical storm. 

À vote of thanks was accorded to Dr. Beattie for his Paper. 


(To be continued.) 
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LIMITS OF INJURIOUS SPARKING IN DIRECT- 
CURRENT COMMUTATION.* 


BY THORBURN REID. 


In a Paper read before the American Institute of Electrical Engi- 
neers in December, 1898, the author advanced the hypothesis that 
the injury done by sparking at the brushes of a direct-current 
dynamo was not due, as was then commonly supposed, to the cur- 
rent jumping across the gap between the segment and the brush, 
but was done while the brush was in contact with the segment, the 
copper of the segment being first melted and then volatilised by the 
concentration of current energy at one or the other of the segment 
edges. Perfect commutation was also defined as such a change in 
the current in the coil under commutation that the current density 
over the contact surface between the brush and the segment would 
be constant and uniform, and that perfect commutation would 
result if the coil impedance were negligible as compared with the 
brush-contact resistance. It was also shown that with perfect com- 
mutation the total energy developed over the contact surface would 
be a minimum, and that every part of the contact surface would 
receive an equal amount of energy. On this principle the question 
of sparking is simply a question of the temperature of the segment 
while it is under the brush. 

In order to make this whole subject clearer and also to render this 
principle applicable to practical commutator design, it will be of 
advantage to consider in detail what happens to a commutator 
segment while the machine is running. As the segment comes under 
the brush it receives a sudden accession of energy both by friction 

and by current. This energy is developed mainly on the surface of 
the segment and immediately begins to be conducted away partly 


Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


down into the body of the segment and partly into that of the brush. 
When the segment has passed out from under the brush and until 
it reaches the next brush, energy is both conducted and radiated 
away from its surface. Thus tho surface temperature of the seg- 
ment oscillates between a maximum just as it leaves the brush and 
& minimum just before it enters under the next brush. 

Consider first the temperature variation of the segment surface 
while it is under the brush. If the commutation is perfect, energy 
is developed at a constant rate during the whole period of commuta- 
tion and every part of the segment surface will receive the same 
amount of ener As soon as any part of the segment surface 
comes under the brush it begins to receive energy at the rate I*R/A 
per square inch—I being the brush current, R the brush contact re- 
sistance, and A the brush contact area—and its temperature begins 
to rise, the rise of temperature in a given time depending on the rate 
at which energy is being developed as compared to the average rate 
at which it is being transferred from the contact surface by radiation 
and conduction. Моге specifically, the rise in temperature during 
& given time is directly proportional to the difference between the 
heat developed and the amount radiated and conducted away during 
that time. As the temperature rises the rate of dissipation of energy 
also increases and the curve of temperature rise is therefore convex 
upward, tending towards a maximum temperature at which the rate of 
radiation and conduction is just equal to that of development of heat 
energy. The time of commutation, however, is so short (from less 
than 0:01 to less than 0:001 second) that this maximum is not even 
approached; it will therefore, be sufficiently accurate to assume 
that the temperature rise of any part of the segment surface while 
under the brush is proportional to the watts per square inch multi- 
plied by the time of commutation ; that is, it is proportional to the 
joules per square inch developed during commutation. 

The contact energy consists partly of friction energy and partly of 
I*R loss. The friction energy is distributed uniformly over the whole 
contact surface, and with perfect commutation the I*R energy would 
also be thus uniformly distributed; but with imperfect commutation as 
it exists in actual machines, this is seldom, if ever, the case, the self- 
inductance of the coil under commutation causing the energy don- 
sity to increase all the way from the front to the back edge of tho 
brush; and since the energy at the back edge may, under certain 
conditions, be many times greater than will exist with perfect com. 
mutation, it is essential that the law of variation of this energy den- 
sity should be determined. 

It can be shown that a reversal E.M.F., E,, equal to IL/T (L 
being the coefficient of self inductance of the coil under study and 
T the time during which the coil is short-circuited by the brush), 
exactly neutralises the effect of the coil inductance and produces 
perfect commutation. Assuming that this reversal E.M.F. remains 
constant while the current taken by the brushes is reduced to zero, 
a current will be produced in the short-circuited coil by reversal 
E.M.F. alone. This current will be in the same direction as the 
brush current in the entering segment and in the opposite direction 
in the emerging segment, and the current densities in the emerging 
segment reach infinity for all values of L/RT equal to or greater 
than unity. Hence the following conclusions for the conditions as- 
sumed when L/RT is equal to or greater than unity : 

1. If there is no reversal E.M.F., the current density will reach 
infinity just before the segment emerges from under the brush for 
every value of brush current except zero. 

2. For any value of reversal E.M.F. less than IL/T the current 
density will reach infinity just before the segment emerges from 
under the brush for every value of the brush current except zero. 

8. If the reversal E M.F. equals IL/T and I have any value 
greater than zero, the current density at no-load will reach infinity 
Just before the segment emerges from under the brush. 

From these three conclusions we finally conclude: 


4. That when L/RT is equal to or greater than unity, the current 
density will reach infinity just before the segment emerges from 
under the brush for all loads greater than zero load if E, is less than 
IL/T and for any value of E, at no-load. From this it follows that 
when L/RT is equal to or greater than unity, the current density 
can be prevented from reaching infinity only by so proportioning 
the load and reversal E. M. F. that E,—IL/T. If then we assume 
that sparking will necessarily occur when the current density tends 
to infinity, it will be possible to prevent sparking under these con- 
ditions only by causing the reversal E.M.F. to vary directly with 
the load and to be always exactly equal to IL/T, and since this is 
a condition which it is impossible to create in practice, it follows 
that for any machine in which L/RT is greater than unity spark. 
ing cannot be prevented at any load except by accident. 


Several machines whose constants the writer has examined com- 
mutate satisfactorily with a value of L/RT greater than unity and 
without movement of the brushes ; it is certain that such a machine 
would run sparklessly at light loads with no reversal E.M.F. or 
would admit of a certain range of load with constant reversal 
E.M.F. without sparking. 

As the current density increases, the IR drop across the contact 
surface increases until it reaches a point sufficient for it to cause 
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surface leakage across the insulation between two segments under 
the brush. This leakage allows the current to have a larger value 
when the contact is broken between the segment and the brush 
than would otherwise be the case, and the current must therefore 
either continue to flow across the segment insulation to the receding 
brush or must jump through the air, or both. Now, although the 
current density may be very high, the amount of current flowing 
may be very minute, so minute in fact as not to produce a visible 
spark even if it jumped through the air, and & surface leakage 
across the segment insulation need not be either visible or audible. 
But even if there be & visible spark from this cause, it does not 
follow that this spark is injurious. On the contrary, we have 
numberless experiments to prove that it is not injurious to any 
appreciable extent, if at all. 


Many thousands of sparks may flash between the two points or 
knobs of a Ruhmkorff coil without any evidence of injury to the 
points or knobs, and the brilliant display of sparks on the commutator 
of the old Thomson. Houston open-circuit arc dynamo did little, if 
any, injury to the commutator. It is not necessary to go as far 
afield as this for examples of sparking without injury. There are, 
or used to be, many direct-current generators which sparked con- 
tinuously without visible injury to the commutator resulting. In 
fact, all of our information on this subject goes to show that such a 
spark injures, not the conductor, but the insulation that it pierces 
or disrupts. The main energy of such a spark must clearly exist in 
the space across which it jumps, since practically the whole dif- 
ference of pressure exists in this space. When this space is filled 
with air it is the air that receives the energy of the spark; if it is 
occupied by some solid insulating medium it is this insulation that 
receives the energy and is pierced or disrupted. The lightning 
stroke injures only the insulators in its path unless the volume of 
current be too great. In order that the segment copper may be 
worn away it is necessary that energy be developed in the copper 
itself, not in the insulation or in the space between the receding 
segment and the brush. 


A close analysis will show that the energy density in the back 
edge of the segment for TR/L equal unity will be a minimum 
when E,=1:645 IL/T, that the minimum energy density ratio 
is 0'584, and that the energy density in the back edge of the 
segment will begin to increase again if the value of Er increases 
beyond this value. The energy density ratio at no-load for E, —IL/T 
is theoretically unity for TR/L- 1. The curves of energy density 
rise very rapidly for values of TR/L less than unity until for 
TR/L equal to 2 and E,=0 the energy density at the back edge of 
the segment is 14 times the average and for TR/L equals 0°5 it is 
six times the average. Also the energy density at no-load for 
E.-IL[T is nearly 10 times the average for TR/L equal }, and 
three times the average for TR/L equals 0:5. Thus when TR/L 
equals 0°25 if sufficient reversal E.M.F. is supplied to bring the 
energy density down to the average at full-load, it will be nearly 
10 times the average at no-load. If there is no reversal E. M. F. the 
ratio of the actual total I?R loss to that of perfect commutation ів 
about 2 when TR/L is 0:25; 1:48 for TR/L equal to 0:5; 1:15 for 
TR/L equal to 1, and 1:04 for TR/L equal 2. 

The melting point of copper being in the neighbourhood of 
2,000" F., this temperature must be reached at some point of the 
contact surface in order that the copper may be melted and volati- 
lised. That this temperature must be confined to an exceedingly 
thin stratum of the segment follows from & consideration of the 
specific heat of copper and the energy developed during commuta- 
tion, Taking the specific heat of copper as 0'095 B.Th.U. per degree 
F., 1 joule will raise the temperature of 1 cubic in. of copper 
1/382? Е. The maximum energy density the writer has found so 
far in actual machines is less than 0'7 joule per square inch 
developed in about 0:008 second; this amount of energy could 
raise to a temperature of 2,000° F. from, say, about 200 deg., about 
0:00001 cubic in., and the heat required for fusion would reduce 
still further the amount of copper that would be melted. Some of 
this heat is also conducted up into the brush and the whole rise of 
temperature does not take place during one commutation period so 
that it is not possible to say just how much of the segment may be 
melted at each spark, but these figures show how very small the 
amount must be. 

Although this energy is practically all developed at the contact 
surface, such a high temperature as this would result in a very 
rapid flow of heat by conduction down through the segment. In 
attempting to determine how rapid this flow would be the writer 
was unable to find any experimental results on the flow of heat 
under such corditions. The rate of flow of heat through various 
metals (including copper) between two planes & known distance 
apart and at a constant difference of temperature has been deter. 
mined, but the writer has been unable to find any data as to the 
rate of flow between two planes whose difference of temperature is 
constantly changing by reason of the intermittent applications of 
heat energy to one of them. In view, then, of the lack of data on 
this phase of the subject the rise of temperature of the segment 
under the brush does not seem to be capable of analytical deter. 


mination, but can probably be ascertained by means of the experi- 
ment indicated by the writer—that of obtaining the temperature of 
the commutator surface at various points between two sets of 
brushes while the machine is running under load. 

It is probable that very shortly after a machine is stopped the 
temperature of the whole commutator surface is practically uniform. 
It is certein that the subsequent rate of cooling of this surface is 
entirely too low to account for a fall of temperature of anything like 
1,800 F. between the time the load is shut down on the machine 
and the time its temperature is taken by thermometer, a fall of 
temperature which must have taken place during that period if the ` 
segment surface has risen in temperature to the melting point of 
copper. However, if the load is taken off a sparking machine and 
the brushes immediately raised off the commutator, there will be a 
very rapid flow of heat from the hot surface down through the seg- 
ment by conduction as well as from the hotter portions of the sur- 
face to the cooler portions that will soon bring the temperature of 
the whole commutator copper very nearly to uniformity. After this 
condition of uniformity is reached the subsequent cooling takes place 
almost entirely by radiation, the internal thermal resistance of the 
copper for the short distances concerned in a commutator being but 
a small fraction of the external thermal resistance of radiation. 
Consequently the flow of heat from the hotter to the cooler parts 
of the commutator will be many times as rapid as the dissipa- 
tion of heat from its surface. The time required, therefore, to 
reduce the temperature of the commutator to uniformity will be but 
& very small fraction of the time that will be required to reduce 
its temperature by radiation by the same amount, as the tempera- 
ture of its hottest portion is reduced by conduction in the process of 
reducing the temperature of the whole commutator to uniformity. 
The rate of cooling of the commutator surface after the machine 
has been shut down furnishes, therefore, no information of value for 
determining the distribution of temperatures while the machine is 
running under load. | 
_ In most machines the brushes cover more than one segment with 
its insulation, so that two or more coils are commutating at once, 
and the inductance effect of one coil is thus complicated by the 
mutual inductance of an adjacent coil, the latter commutating 
during part at least of the commutation period of the former. 
Experimental investigations of which accounts have been published 
indicate that, while this factor has an appreciable influence on the 
distribution of the current, it is not great enough to require 
material correction in the criterion of sparking that may be estab- 
lished by tests on machines running under the conditions assumed 
in this Paper. 

The idea has so long been accepted that the current’s jumping 
from the receding segment to the brush, that is, the current’s not 
being completely reversed at the end of the commutation period, 
was the real cause of sparking that no attention has been paid to 
the distribution of energy over the contact surfaces. 

The distorting and weakening of the reversal flux by the arma- 
ture ampere-turns and the variation in the reversal flux density 
during commutation are also more or less uncertain factors in the 
problem, although some work has been done towards investigating 
them. 


ALTERNATE-CURRENT ELECTROLYSIS.* 


BY ERNEST WILSON. 


It is well known that if an alternate current be' passed between 
metal electrodes in an electrolyte, electrolysis may take place. For 
instance, it has been shown that, in the case of lead plates in dilute 
H,SO, the SO, combines with the lead to form PbSO, and the plates 
are eaten away. The present Paper gives an account of some ex- 
periments made to determine what may be the effect upon certain 
metals of passing alternating currents between them and certain 
electrolytes under given conditions. Suppose that an alternating 
current be passed between electrodes in an electrolyte and that the 
curves of P.D. between the electrolyte and one electrode and the 
curve of current be observed. Let the curve of P.D. be corrected 
for the fall of potential due to the conductivity of the electrolyte, 
thereby giving the E.M.F. of electrolysis measurable in volts. Let 
the current curve be integrated, giving the quantity of electricity 
measurable in coulombs. We should expect that as the maximum 
coulombs per half-period increased, the E.M.F. of electrolysis would 
also increase until it had the value given by continuous current, and 
that with further increase of the maximum coulombs per half-period 
the E.M.F. of electrolysis would have a constant amplitude. If the 
process were truly reversible, we should expect to find that the 
E.M.F. of electrolysis and current would have an effective phase 
displacement of one quarter-period in time. 

he plates in a given cell were of like metal, and were separated 
lin. (0:317 em.), with their opposing faces parallel. They were 
held in position by wooden blocks and ebonite distance pieces, bolts 
Ааа ß E е 
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and nuts. The wooden pieces covered the back of each plate, with 
the view of confining the current to the opposing faces. The area 
of each of the surfaces exposed in the electrolyte was about 
150 sq. ein., but not all of each plate was submerged. For the pur- 
pose of obtaining the P.D. between the electrolyte and one of the 
plates, an exploring elcctrode, cut from the plate itself, was placed 
in the electrolyte midway between the plates, and by aid of a re- 
volving contact-maker on the alternator shaft and a quadrant elec- 
trometer the curve was obtained. The distance between the explor- 
ing electrode and the plate was about 1mm. Similarly, the curve 
of current was obtained by observing the instantaneous value of 
the P.D. across a non-inductive resistance placed in the circuit. 
The cui ve of current was controlled by inserting a considerable non- 
inductive resistance in the circuit. The E.M.F. of electrolysis is, 
therefore, a dependant variable as regards wave-form. Further 
research should deal with variation of wave-form. Small test 
pieces were placed in the solution to see if any action took place 
without the passage of the electric current. It should be noted that 
during the experiment the solution in a given cell changes, and 
therefore an average result has been obtained. No special care was 
taken to keep the temperature of a given cell constant, and the 
volume of fluid in each cell was about 2 litres. 


Lead. H,SO, dil.—The electrolysis produced by an alternating 
current when passed between lead electrodes in dilute H,SO, 
(100 pts. H,O+ 5 pts. H. S0, by vol.) has already been studied.“ It 
was shown that for a given R. M. S. current density over the plate, 
less lead per square centimetre per hour was dissolved at frequency 
92:5 than at frequency 21:5. A R. M. S. density of 0`0286 amperes 
per square centimetre would eat away the lead in one year toa 
depth of 2:6 em. and 4:8 cm. respectively at the above frequencies. 
The same current density with direct current would eat away 70 cm. 
іп a year. Since the R. M. S. current density is the same, and the 
wave-form is the same in the two experiments, the maximum 
coulombs per half-period will vary in the inverse ratio of the fre- 
quencies, but we ao not find that the dissolved lead varies as the 
maximum coulombs. Referring to the table, experiments 1 and 2 
show that at frequency 21:5, 0:00629 grammes per hour per centi- 
metre were dissolved. This multiplied by the ratio of the fre- 
quencies would give 0:00146 grammes per hour persquare centimetre, 
as against 0 00844 actually measured. Experiment 3 was undertaken 
to discover if at 92 frequency and approximately the same maxi- 
muin coulombs per half-period the weight of dissolved lead would 
be the same as in experiment 1. We find that five times as much 
lead is dissolved at the higher R.M.S. current density. The effect 
may depend upon the current density, since the maximum coulombs 
per half-period are slightly less in experiment 8 than in experiment 
1, whereas the current density is nearly four-fold. Also in experi- 
ment 8 the density of the electrolyte fell to 1,036 in eight hours, as 
against 1,049 in 15 hours in experiment 1. 

In experiment 8, curve a, Fig. 1 is the P.D. between the lead- 
exploring electrode and one plate. This can also be taken to give 
the E. . F. of electrolysis, since the conductivity drop is sufficiently 
small. The curve b is the P.D. between the plates, and c is the 
curve of current. It will be observed that the E. M.F. of electrolysis 
« does not change sign at the moment the plate begins to be an 
anode; the difference in phase represents the time taken to reverse 
the E. M. F. existing since the coulombs were last a maximum. The 
work done during this time is returned to the system. This is not 
the case when the plate begins to be a cathode, as the reversal 
of E.M.F. occurs simultaneously with the current. The coulombs 
have been plotted co-ordinately with the E.M.F. of electrolysis, 
giving the cyclical curve d. As was previously pointed out, more 
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| work is done on the system during the time that the plate is a 


cathode then when it is an anode. The evolved hydrogen com- 
bines with the oxygen of the PbO, leading to the formation of 
PbSO,, the maximum coulombs being sufficiently great to produce the 
peroxide. The plates are not, however, fully polarised in this ex- 
periment, much less so in experiment 2, and it may be that the low 


' result in experiment 2is attributable to the small value ofthe maxi. 


mum coulombs. The electrolysis with lead electrodes at low-current 
density is a subject worthy of further research. 

It is conceivable that electrolysis by alternating currents may be 
influenced by diffusion and certain local conditions. When observ- 
ing the E. M. F. of electrolysis it was noticed that the electrometer 
deflection became unsteady at certain times of a period, indicating 
how easily it may be affected. In these experiments the plates were 
purposely placed near together, and did not give such facilities for 
diffusion as might otherwise have been obtained. 
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Iron. Ferrous Sulphate (strong).—The iron plates were cut from 
good transformer plate and cleaned with emery paper, thereby pre- 
senting a bright but not perfectly smooth surface. Alternating 
currents have a marked effect upon iron in this solution. Experi- 
ment 4 was made first, and it was found that the plates lost 
0000462 gramme per square centimetre per hour. Without changing 
the solution, which during the experiment had taken up 2°4 grammes 
of iron, the plates, after being dried and rubbed with wash-leather to 
remove the surface oxide, were again inserted and experiment 5 
made. The frequency was the same in each experiment, but the 
maximum coulombs were increased from 0'00956 to 0:0346. The 
result was to dissolve only 0:000457 grammes per square centi. 
metre per hour, as compared with 0:000462 in experiment 
4, the solution again going up in density. Experiments 6 
and 7 were then made with fresh solutions, but using tap 
water instead of distilled. A small quantity of H,SO, was 
added, to delay oxidation and to correct the calcium salts in the 
water. The result shows that 0:00889 and 0°00445 grammes per 
square centimetre per hour were thrown down, and these are roughly 
eight-fold the weight thrown down in experiment 5, although the 
frequency aad maximum coulombs are the same. The presence 
of some free acid in experiments 6 and 7 may be accountable 
for the high figures obtained. A test sample in the solution of 
experiment 4 lost 0°4 per cent. of its weight in 58 hours, as against 
2:5 per cent. of the submerged portion in seven hours in the experi- 
ment. There is considerable electrolysis. Experiment 8 was then 
made. In it the solution was made with distilled water acidified to 
the extent of 1 eubicem. of H,SO, in 2,000 cubic cm. of water to 
delay oxidation and nearly saturated with pure F'eSO,. Comparing 
experiments 4 and 8 for the relation between grammes dissolved 
and maximum, coulombs per half-period, we find that 0°000229 
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grammes per square centimetre per hour should be dissolved if the 
relation held, as against 0:000462 observed at the higher frequency. 
Similar results were obtained in the cases of lead and zinc in dil. 
H,SO, Lead and iron give, roughly, the same ratio between the 
observed and calculated weights. It should be remembered that in 
these experiments not the whole of the plate is submerged in the 
solution, and there may be some additional effect at the surface of 
the liquid where it joins the plate. The curve obtained in experi- 
ment 4 between the exploring iron electrode and one plate is num- 
bered 12 in Fig. 2. Its flat top indicates that the plates are fully 
polarised. It is considerably out of phase with the current. 


Sodium Chloride (strong).—After washing and drying, the iron 
plates in experiment 9 have increased in weight, but in the solution 
a totally-submerged test sample through which no current was 
passed increased weight nearly to the same percentage, so that 
there is no conclusive evidence of serious electrolysis. Curve 18, 
Fig. 2, was obtained between the iron exploring electrode and one 
plate. It is very much displaced with regard to the axis of time, 
possibly due to the fact that the plate is easily attacked when it is 
an anode, thereby requiring less work during that half-period. 
When passing from the cathode to the anode states a full quarter- 
period in time is required before the work done on the plate becomes 
positive. Experiments 10 and 11 show that an increase in the 
weight of the plates takes place, thereby leading to disintegration. 


Copper. Copper Sulphate (strong).—In experiment 12 the copper 
plates acquire a fairly easily-removable copper deposit and show 
slightly-diminished weight. The curve of P.D. between a copper 
electrode, in the solution between the plates, and one plate is 
nearly in phase with the current, and has the same wave-form. One 
would expect a little electrolytic action. Comparing experiments 
12 and 18, we see that although the maximum coulombs are the 
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same more copper is dissolved at the higher frequency I. e., at the 
higher current density. The deposited copper in experiment 13 was 
not so easily removable as in experiment 12. 


Sodium Chloride (strong).—In experiment 14 the copper plates 
were highly discoloured and covered with an easily-removed metallic 
powder. The plates show diminished weight. In Fig. 2 curve 23 
shows the P.D. between a copper exploring electrode and one plate. 
Comparing experiments 14 and 15, we see that much more copper 
has been dissolved at the low frequency than the ratio of the 
maximum coulombs would lead us to expect. The effect is con- 
siderable in experiment 15, and as sodium chloride is largely met 
with in the earth, this experiment may have practical importance. 
The difference would have been alittle more noticeable if the detach- 
able deposit had been removed from the surface of the plate before 
estimating the loss of weight. 


Sodium Phosphate Na,HPO, (strong).—The copper plates were 
discoloured, but not diminished in weight. In Fig. 2, curve 25 
gives the P.D. between a copper-exploring electrode and one plate. 
Comparatively, this P.D. is large. If correction were made for con- 
ductivity, the phase displacements might be suflicient to show 
almost complete reversibility, and thus account for the small effect 
observed. If this were so, the effect would be similar to what has 
already becn observed when an alternating current is passed between 
platinum plates immersed in dilute H,SO,.* Dissipation of energy 
still occurs owing to the decomposition of the clectrolyte at the 
plates. Any copper phosphate formed in this experiment during 
one half-period would be reduced during the next half. period. 


Aluminium, Potash Alum (silurato А vood deal of work 


See Proceedings Roy бос. Vol LIV, p 407. 
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has been done upon aluminium in connection with alternate cur- 
rents. It is known that the film formed on the surface offers con- 
siderable resistance to the electric current.* In experiment 16 two 
aluminium plates were immersed in a saturated potash alum solu- 
tion, and owing to the formation of a surface layer the internal 
resistance gave rise to such dissipation of energy that the solution 
was boiling after the experiment had progressed three-quarters of an 
hour. The plates were very much eaten away in places, but quite 
bright where they had been protected by the surface layer. 

In conclusion, I wish to express my thanks to Prof. E. F. Her- 
roun for valuable suggestions. Mr. D. Sheppard worked with me 
all through and prepared the experiments. Mr. T. Mitchell has 
also rendered assistance, and has worked out some of the results. 
To these gentlemen I tender my thanks. 
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THE MURGAS SYSTEM OF WIRELESS 
TELEGRAPHY.{ 


The Murgas wireless system, which has been successfully tried in 
the vicinity of Wilkesbarre, U.S.A., has been confined entirely to 
land operations. Many of the mountain ranges rise up 1,500 ft. 
higher than the hill on which the Wilkesbarre station stands, and 
between Wilkesbarre and Scranton, where the second station has 
been erectcd, there are several peaks of this height in the range, 
which runs at an angle across the path of the waves, but so far the 
contour of the land seems to have had little effect in preventing the 
proper transmission of signals. 

The only troublesome element is the presence of inductive dis- 
turbances. The line, as it may be called for convenience’ sake, is 
situated in a particularly awkward position as regards electric 
railways. There are three short roads which lie about one-quarter 
of the distance, two lie at least half, and one, the famous *' cannon 
ball, of the ‘Laurel line," and a third-rail system, not only 
parallels the whole from station to station, but at the Scranton end 
makes an entire circle around the building. Measurements taken 
with a ballistic galvanometer on the antenne at all hours at Wilkes- 
barre show the inductive disturbance to be very great, at times the 
spot of light from the mirror of the galvanometer travelling by a 
series of jerks entirely off the scale. On other occasions when the 
antenna was brought into proximity to the earth there could be 
obtained in the air-gap sparks } in. to lin in length, and at very regu- 
lar intervals, the period averaging from above five to one per second. 

Such a problem as this was no easy one to solve, and the Rev. 
Father Murgas, the inventor of the system, when he found this state 
of affairs to exist, after having gone to the expense of building both 
stations and thoroughly equipping them, taking years of planning 
and months to erect, learned that his work was by no means near 
completion. After several weeks of careful and minute investiga- 
tion he at last hit upon the proper syntonisation, and messages 
passed freely back and forth with no disturbance from external in- 
fluences whatever. In arriving at this point of perfection, Father 
Murgas found it necessary to reconstruct the transformers, and 
readjust the condensers and choking coils several times. Calcula. 
tion could not often be depended upon, so that it was a matter of 
continuous experimentation to arrive at the proper tuning. 

The fundamental features of the system involve the use of separate 
tones or tone impulses by the use of two interrupters working on 
the same induction coil. Such impulses being received in an ordi- 
nary telephone receiver by means of proper apparatus, tones differ. 
ing in pitch will be produced, and while the number of tones which 
may be produced is indefinite and a variety of codes may be used, 
two tones are sufficient to produce a system analagous to the Morse, 
one tone corresponding to the dot and the other to the dash. For 
reasons as already stated, the rapidity of transmission will be greatly 
increased by such a system, and, moreover, signals differing in 
character are more readily distinguished from each other than those 
which depend upon time intervals for differentiation. Tones are 
well distinguished in” physics from other sounds, and the range ot 
frequencies of vibration within which tones are produced is sharply 
defined. They are more readily distinguished than other sounds. 
and, hence, in systems employing a telephone receiver it is preferable 
to make the frequencies of the impulses come within the range to 
produce а tone. The interrupters above mentioned are running con- 
stantly and are connected through a double key similar to that used 
in the syphon-recorder system, except that the keys are quite distinct 
from each other, and each operates ono interrupter. The signals 
will, therefore, be transmitted to some extent as in long-distance 
cable telegraphy, but will be received by telephone or by an apparatus 
similar to the old needle with the differently-toned bells, used by the 
British Post Office some 25 years ago. 

* Bec Proceedings Roy. Soe.. Vol. LNILL, p. 329. 
f From the Alectrread World of New York. 


The power for transmission is supplied at 24 volts and 8 amperes 
on the primary circuit, and the spark from the great induction coil 
on open circuit is about 6in. when operating to Scranton. With this 
small current the common telegraph key is found to be large enough. 
The coherer used with the telephone is of the imperfect-contact 
type. It consists of a needle, making about one revolution in two 
hours, on which rest, on their edges, several small carbon pieces 
cut from a thin disc or diaphragm like those used in a telephone 
transmitter. It is perfectly self-restoring and increases the tones 
about 10 times. 

The towers are 150 ft. high, with an additional mast arm, making 
a total height of 200 ft. They are substantially built of good pine, 
with elbow and connecting plates of iron, as may be seen from the 
illustration, and there are no guy wires except those used between 


the top of the towers and the tops of the mast arms, and these are of 


galvanised iron broken in several places by strain insulators. 
. The antenna is composed of 10 cables made of No. 10 B. & 5., 
stranded, well-insulated copper wires. Each cable hangs from a 
separate insulator of particularly well-insulated construction. Each 
insulator is a rubber rod 30in. long and 1:5 іп. thick, with outer 
petticoat tubes of polished hard rubber. The insulation of the 
antenna cables is practically perfect, hanging as they do from a 
cross rope connected to the top of the mast arms. At a height of 
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Towers at WILKES-BARRE. 


80 ft. from the ground all of tho cables aro fastened to another cross 
rope attached at each end to а 150, 000. volt insulator, and from that 
point they are gathered in a bunch and brought into the operating 
room through a hole in the centre of a square plate-glass window. 
The earth connection, which measures 4it. on each side, goes 
through a smaller window, and is made of a flat strip of copper 
attached to the water pipes of the regular city water supply. The 
tuning device is similar to the Slaby- Arco system, but with a peculiar 
arrangement of the auto-transformer by which the tuning can be 
adjusted very readily. 

Signals have been transmitted recently with great regularity, and 
outside interference seems to have been entirely overcome. The 
earlier experiments up to the point where something really definite 
was arrived at were carried on entirely at the inventor's own expense. 
This covered a period of several years and was a heavy drain on his 
own private resources. Fortunately, at this point he was able to 
obtain the aid of the Electric Signal Co. of Philadelphia, and 
through the president, Mr. Joseph F. Stokes, he has been placed in 
a position to carry out all experiments on any scale desirable. The 
Wilkesbarre station is built of concrete and is very roomy and com- 


fortable, with quarters for an operating statf. The station at Scranton 
is also completed. 
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A PORTABLE SUB-STATION FOR RAILWAY WORK.* 


An interesting portable sub-station is in operation this summer at 
Seabrook Beach, on the lines of the New Hampshire Traction Co., 
U.S.A. The outfit is housed in an ordinary freight car, which 
stands on a short siding at Salisbury Junction, where the lines of 
the New Hampshire Traction Co. meet those of the Haverhill, 
Amesbury & Merrimac Street Railway Co. The car weighs 29, 200 Ib., 
and contains a 250-kw. rotary converter and other equipment. In 
the summer season the heavy traffic occurring along the beach 
resorts of Northern Massachusetts and New Hampshire requires 
additional power facilities in this district, and in the winter there 
is little or no need of such provision. А three-phase 18,200-volt. 
circuit is brought on overhead poles to three high-tension porcelain 
insulators mounted on the top of the car. The last pole of the line 
is equipped with double cross-arms to insure greater mechanical 
stability, and the pole is strongly guyed. Three taps are taken 
from the line between the last pole and the dead ends, and the 
wires carried to triple-petticoated porcelain insulators mounted on 
iron pins set in a horizontal iron strap secured in a recess in the end 
of the car. The bare transmission wires connect at the insulators 
with rubber-covered cables, which pass upward through porcelain 
bushings into the car. In one corner of the car are mounted banks 
of General Electric carbon-pencil lightning arresters. From the 
arresters the three cables pass to the oil switches, which are set up 
on the opposite side of the car in the corresponding corner, and 
from the oil switches the circuit is carried to the stationary 
transformers and reactance coil, which occupy the centre of the 
car on the side nearest the high-tension line. The reactance coil 
forms the nucleus of this arrangement, one transformer being 
set up on each side and one in front of the former. Opposite 
the centre doors of the car is a motor-driven blower which 
cools the transformers and the reactance coil by forcing air to 
them through a 8-ft. by 2-ft. wooden duct; the latter branches 
at the reactance coil to the three transformers. These are of the 
General Electric Co.’s air-blast type, each being rated at 100 kw. 
They reduce the 13,200-volt current to one of 356 volts for use on the 
alternating-current side of the rotary. The blower is dircctly driven 
by a six-pole 1-н.р. 850-volt three-phase motor at 500 revs. per min. 

The inside of the car is about 82 ft. long by 9ft. wide, and 
practically the entire northern third is occupied by the 250-kw. 
rotary, which has four poles and runs at 750 revs. per min. when 
supplied with current at 25~ per second. The rotary is set on 
four iron plates by means of set screws, which may be used 
for raising or lowering it in order to give the proper alignment. 
The set screws pass through the bedplate, and the supporting 
plates beneath are each about 6 in. square and jin. thick. Extra 
stiffening was provided in the channel beams beneath the car to 
take care of the rotary's weight. The low-tension rubber-covered 
cables running from the transformers to the rotary are carried 
through the upper part of the car in porcelain insulator clamps 
secured to the roof. As there is but one rotary, no synchronising 
apparatus is required, but a 25 ampere ammeter is installed on one 
of the car walls. The alternating-current side of the rotary is con- 
trolled from a marble starting panel mounted on the floor in front 
of one of the transformers. This panel contains a triple-pole double- 
throw switch and the handle of the oil switch which connects the 
incoming high-tension line with the transformer primaries. 

Against the west wall of the car are mounted the direct-current 
switches and instruments feeding the New Hampshire Traction 
Co.’s lines. There is no standard direct-current switchboard in the 
car, but the apparatus constitutes a combination generator and 
feeder group, consisting of a 1,500-ampere Thomson indicating 
ammeter, a 750 volt Weston voltineter, a Thomson recording watt- 
meter, a lightning arrester, a type M circuit-breaker and a single-pole 
quick-break knife switch. Some of this equipment is mounted on 
wooden frame work, and the balance on small separate marble 
panels. A barrier of sheet asbestos about 18 in. by 30 in. is attached 
to the car roof about 4 in. above the circuit-breaker to prevent arcs 
blown up the chamber of the latter from causing fires. Power 
is also supplied to the Haverhill, Amesbury & Merrimac Street Rail- 
way through a frame switchboard on the opposite wall of the car. 
This carries a Thomson recording wattmeter and a single-pole 


feeder switch. The field rheostat of the rotary converter is mounted 


on angle irons set upon the floor near the centre door on the east 
side of the car, and the car is lighted from the trolley by a series of 
five 16-c.p. lamps set in the roof. There is no section ineulator in 
the trolley between Salisbury Junction and the New Hampshire 
Traction Co.’s permanent sub-station at the Amesbury car house, so 
that the portable sub-station at Salisbury Junction is not without 
light as long as the Amesbury rotaries are in operation, even though 
its own rotary is shut down. A lanternis, of course, available when 
all power is off the line. Two men constitute the staff at Salisbury 
Junction. lieadings of the wattmeters and the load are taken and 
recorded hourly, and the sub-station is provided with a private 
telephone which connects it with the rest of the system. 


* From the Strect Railway Journal of New York. 
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A TELEPHONE CABLE IN LAKE COMO. 


Bellagio is situated on the banks of Lake Como, and in order to 
connect up its telephone system with that of the places on the other 
side of the lake it became necessary to construct either a circuitous 
overhead telephone line or to lay a telephone cable under the lake. 
The former method would have been expensive, owing principally 
to the rocky nature of the ground to be covered, and so it was 
decided by the Como Co-operative Telephone Co. to lay a cable 
from Bellagio to Cadenabbia under the lake, which is fairly narrow. 
Fig. 1 is a section through the cable, which is laid in deep water 
(about 460 ft. deep), while Fig. 2 illustrates the strengthened cables 
at the shore ends. The cable, which was supplied by Messrs. 
Pirelli & Co., of Milan, has two conductors. Each consists of seven 
tinned 0°55 mm. (0:0217 in.) copper wires, the copper section of each 
conductor, therefore, being 1:66sq.mm. (0°00257 sq. in.) Each 


Fig. 1.—SEctTIoN THROUGH DEEP-sEA PORTION OF THE TELEPHONE 
CABLE. 


conductor thus formed is covered with three layers of gutta-percha, 
bringing the diameter up to 6 mm. (0:236 in.). Both conductors are 
then filled in and covered with hemp, so as to bring the diameter up 
to 17 mm. (0:67 in.). On top of this are 18 galvanised iron wires 
(2:5 mm. = 0:1 ір. in diameter), covered by impermeable tape, tarred 
tape and finally ** Clark " compound. The second armouring of the 
shore ends of the cable consists of 18 galvanised iron wires 4:5 mm. 
(0:177 in.) in diameter, and the final covering is composed of two layers 
of tarred tape, the whole being well impregnated with Clark 
compound. According to the specification, the capacity of one con- 
ductor (the other being connected to earth) was not to exceed 
0:306 mfd. per mile, the maximum resistance of the conductor at 
15°C. was not to be more than 11 ohms per mile, and the insulation 
resistance between one conductor and the other.conductor— which 


Fig, 2.— SECTION THROUGH THE SHORE-END PORTIONS OF THE CABLE. 


was to be earthed—was to be not less than 620 megohms per mile at 
a temperature of 24°C. On test, the capacity was measured and 
found to be 0:292 mfd. per mile, the ohmic resistance was found to 
be 10:2 ohms per mile at 15°C., while the insulation resistance 
came to 806 megohms per mile at 24'C. "The length of cable re- 
quired was determined by a direct measurement with a metallic 
rope, and the total length was found to be 1,830 m. (2,000 yds.), 
the cable being given a somewhat longer length—viz., 1,980 m. 
(2,160 yds.). The cable, which weighed some 9,250 lb. altogether, 
was successfully laid on March 1st of this year, the metallic rope 
mentioned being reeled off at the same time as a check on the 
length of the cable paid out. It is stated in L'Electricien, from 
which these particulars are taken, that the telephone communica- 
tion is well-nigh perfect over this short cable, and that it is easily 
possible to corumunicate with Turin, Milan and Sondrio. 


CORRESPONDENCE. 


A HOT-WIRE ALTERNATING-CURRENT AMMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Dr. W. M. Thornton, in your issue of September 1st, 
draws attention to the insensitiveness of the differential hot- 
wire device described in your issue of August 18th. This is, 
unfortunately, a defect inherent to all hot-wire meters, and, 
while the pulley arrangement described by Dr. Thornton is 
considerably better than the direct pull, the necessity of em- 
ploying a pivoted mirror is a great disadvantage, as, owing to 
the enormous magnification required, the forces available for 
overcoming friction are extremely small. 

A device which is found to work fairly well is very similar 
in appearance to Dr. Thornton's Fig. 1, with this difference: 
that in place of the springs and pulley two Ayrton-Perry mag- 
nifying springs are employed, so wound that a pull exerted on 
one of them causes the mirror to deflect in one direction and a 
pull on the other deflects it in the opposite sense. These 
springs can be readily so arranged that no pivots are necessary, 
silk cords being employed. 

It is, I think, doubtful whether there would be any great 
gain in sensitiveness by employing the double-sag system sug- 
gested by Dr. Thornton, owing to the increased friction, and 
such additional magnification as is required should, if possible, 
be obtaired by means of the mirror and scale. — Yours, &c., 

KENELM EDGCUMBE. 

87, Victoria-street, Westminster, Sept. 4. 


MUNICIPAL TELEPHONY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: 1 must take strong exception to the remarks in your 
Editorial Column on my letter referring to this subject. If 
the New York telephone system is satisfactory to its sub- 
scribers it certainly cannot be identical with the one which the 
Post Office has fitted up in London. For a variety of reasons 
this service, as wo know it, is extremely inefficient, however 
perfect it may be theoretically. That the editor of The 
Electrician thinks otherwise, shows, I am afraid, that he, like 
the majority of Londoners, has had no experience of telephony 
elsewhere. It would take too long to go into particulars, 
although I am quite prepared to do so. 

You state that my views as to the new specification are 
erroneous. But this is not the case; and if you were to take 
the trouble to work out a few practical examples on the basis 
of the municipal specification and then on the basis of the new 
specification you could not fail to see that the new specification 
is inferior in many ways, and on the whole is calculated to 
admit much worse plant aud to produce much worse results 
than the old one. For gauges of wire and other constituents 
calculated to produce invariable results it substitutes the 
fallible judgment of an observer who may or may not have 
qualifications for determining what is and what is not good 
speaking, and gives him a standard to work to which is much 
inferior to what is not only practicable but which is readily ob- 
tained in well-designed telephone exchanges. Mr. Gavey's 
evidence in reply to mine was an ingenious effort to hide the 
real issue. He said (Q. 1,777): “In some cases he may use 
conductors lighter than those which appear in the old specifica- 
tion." This, I submit, was not the proper way to put the 
matter when the new specification enabled 600 wires to be got 
into a space into which only 300 should be put under thc old 
specification. Mr. Gavey was wrong in saying that I was 
fundamentally in error in my evidence. On the contrary, my 
evidence is fundamentally correct, as you will discover if. you 
work out the examples I have suggested. I repeat that the 
new specification is adapted, if not specially intended, to admit 
cheap and nasty work, and I do not believe that any telephone 
experts, except those of the Post Office and the National Tele- 
phone Co., have expressed any such views as to its suitability 
as you ascribe to them. 

I am sorry that you persist in stating that municipal tele- 
phony has not been successful. It shows that The Electrician 


takes its information from one party in the case exclusively, 
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and does not condescend to independent investigation. As 
stated in my letter, municipal telephony has been so very suc- 
cessful that it became absolutely imperative to snuff it out by 
hook or by crook, and this has been accomplished, for the 
present at all events, by the instrumentality of the Post Office. 
The Post Office has had provincial exchanges in operation 
for many years. These, wherever they have come into com- 
petition with the company’s, have taken second place, and in 
some cases have been run out of existence altogether. It is a 
fact, as was recently stated in a letter to The Times by a Post 
Office subscriber in Wales, that the Post Office provincial tele- 
phone service is exceedingly inefficient, in fact, in the majority 
of cases, absolutely below criticism. And yet it is to a Depart- 
ment which has produced these results that the country has 
had the temerity to hand over its telephonic future, an act of 
which, later on, 15 will certainly repent in sackcloth and 
ashes.— Yours, &c., A. R. BENNETT. 
London, S.W., Aug. 29. 


|The greater part of Mr. Bennett’s letter is explained by 
his natural soreness at the impending “ snuffing-out” of 
municipal telephony—to use his own expression. We must 
express our surprise, however, that a tclephone engincer 
who takes upon himself the responsibility of designing tele- 
phone systems for Local Authorities should confess his 
ignorance as to the New York telephone system. The 
best telephone practice in the United States is acknowledged 
to be the best in the world, and we suggest that Mr. Ben- 
nett would be benefited by a visit to that country before he 
proceeds further in his criticisms of modern methods. We 
regret that he should be under the erroneous impression 
that our own information with regard to telephono mat- 
ters is likewise confined within narrow limits. Аз to the 
new specification, we are content to leave the matter to the 
judgment of our readers. We have no doubt that those who 
have read the specification and tho technical evidence before 
the recent Committee will share our views rather than those 
of Mr. Bennett.—Ep. I.] 


— —— 


THE KINETIC VARIATION OF PRESSURE IN 
ELECTRIC GENERATORS. 


TO THE EDITOR OF THE ELECTRICIAN, 


SIR : In connection with my Paper on The Kinetic Varia- 
tion of Pressure in Electric Generators " (The Electrician of 
August 4th) I am indebted to Mr. H. E. Wimperis for calling 
my attention to an interesting Paper by himself and Mr. H. B. 
Poynderon “The Relation between Voltage and Speed in a Shunt 
Dynamo," which was published in Engineering (Vol. LXXI., 
P 562.) As this Paper was not abstracted in Science Abstracts, 

had overlooked it, and possibly others may have overlooked 
italso. Amongst other interesting theorems the authors show 
how the percentage change of voltage for a given small per- 
centage variation in the speed can be found from the magneti- 
sation curve of the shunt machine. The construction they give 
is identical with that given by Boucherot. They found that 
the values of what I call the kinetic factor for the two machines 
they tested were 2:3 and 1:27 respectively.— Yours, &c., 


Richmond, Surrey, Sept. 5. ALEXANDER RUSSELL. 


* ELECTRICITY IN THE SERVICE OF MAN." 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: On my return from a brief holiday I find on my table, 
in your issue of August 25th, your review of the above book. 

Following the usual custom, I should not have troubled you 
with any comments thereon, had not your reviewer in his 
strictures overlooked the fact that the incompleteness of the 
present issue is fully acknowledged in the preface with a hope, 
equivalent to a promise, that the omitted sections would be 
issued subsequently. This promise is being carried into effect 
as rapidly as official work will allow. 

Whilst writing I may, perhaps, point out that your reviewer 
in setting forth the disadvantages of dividing the work into 
two parts has entirely overlooked the numerous counter- 


balancing advantages which many of my reviewers have been 


quick to appreciate. It is a commonplace to say that no 
ideally-perfect method exists of writing a book on electrical 
physics and technology. Any method adopted must be a com- 
ase Whether or not I have adopted the best compromise, 
must leave my readers to decide.— Yours, &c. 
R. MULLINEUX WALMSLEY. 
Northampton Institute, London, E.C., Sept. 5. 


[Certainly, Dr. Walmsley is quite frank in his preface as to 
the incompleteness of his book, but the publisher should have 
been equally frank by adding the words Vol. I. on the title 
page. Weare glad to learn that the author’s hope with regard 
to the completion of the work is to be realised. The work 
will then be a valuable addition to electrical literature, and if 
our review has done anything to expedite its consummation 
we are satisfied.— Ep. E.] 


LEGAL INTELLIGENCE. 


Yeoman & Oo. v. Harris & Lipman. 


In the City of London Court, on Tuesday, before Judge Reatoul, К.С, 
plaintiffs sought to recover £12. 13s, 6d. for supplying and fitting electric 
wiring and burglar alarms on defendants’ premises. 

Mr. YEOMAN said on Dec. 13 he was asked by defendants to give an 
estimate for burglar alarms and he quoted 12s. per station. Afterwards 
defendants cave him orders for extra work and now they refuse i to pay 
for additional switches which he had fixed. 

Mr. P. T. BLACKWELL (for defendants) said £6. 188. 6d. had been 
paid into Court and defendants objected to pay for certain switches which 
were they contended included in the contract. Defendants further 
pleaded that the work was not properly finished. 

Having heard the evidence, the Judge said defendants had brought 
very strong evidence in support of their case and plaintiffs had given very 
little evidence. Plaintiffs had not proved their case and he must find for 
defendants, with costs. 


Tramway Fare Dispute. 


At Liverpool City Pulice Court on Wednesday, before Mr. J. Kinghorn, 
Col. J. Pilkington was summoned for non-payment of 14. excess fare on 
а tramcar. 

Mr. CLAYTON, for the Corporation Tramways committee, said defen. 
dant boarded a car and paid 14d., which entitled him to travel a specified 
distance. He continued in the car beyond that distance and the conductor 
asked for another penny. Defendant proffered 4d. which the conductor 
could not accept ás he had no 44. tickets. Defendant refused to pay Id. 

DEFENDANT said he declined to pay more than 4d. as a matter of 
principle, The total fare on the car was 2d., and he contended that 
having paid 14d. and subsequently tendered jd. he had paid the full fare. 

The magistrate dismissed the summons on the ground that the regula- 
tion of the Tramways committee affecting the matter was designed to 
meet cases where a person intentionally and wrongfully triel to get out of 
his liability, whereas in this case defendant had not tried to evade liability, 
but had paid 17d. and an additional 3d., which was equal to the amount 
of the full fare of 2d. The mere fact that the tramways undertaking did 
not possess a 4d. ticket was not defendant's fault. 


— 


Hughes Atlas Works. (Ltd.). Mr. Justioe A. T. Lawrence has ap- 
pointed Mr. Fox, C. A., receiver and manager of this company on behalf 
of the debenture holders. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Flectrician offi:e, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


„The Application of Graphic and other Methods to the Design of 
Structures" By W. W. F. Pullen. 2nd Edition. (Manchester: 
Technical Publishing Co.) 5s. 

“ Proceedings of the Royal Society." No. B511. 
LXXVI. (London: Harrison & Sons.) 4s. 

„Workshop Costs for Engineers and Manufacturers.“ By S. & Е. 
Pearn. 2nd Edition. (Manchester: Technical Publishing Co.) 12s. 6d. 

„National Review ” for September. (London.) 23. 6d. 

* Die Automatische Regulierung der Turbinen." By Dr. Ing. 
Walther Bauersfeld. (Berlin: Julius Springer.) 6m. 

* Proceedings of the Incorporated Municipal Electrical Associa- 
tion." Tenth Annual Convention. 1905. (London: Wyman & Sons.) 
8s. 6d. 


Transactions of the American Electro-chemical Society.“ 1905. 
Vol. VII. (Philadelphia: The Society.) $3. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


o—— 


APPOINTMENTS VACANT AND FILLED. 


There is a vacancy for a premium pupil at Whitby electricity 
works. Applications to the electrical engineer (Mr. L. H. King). 
See advertisement. 

Messrs. S. Dixon & Son (Ltd.), Leeds Old Brass Works, Swine- 
gate, Leeds, require a manager for their electric lighting and power 
department. See advertisement. 

The Governing Body of Battersea (London) Polytechnic invite 
applications from electrical engineers with teaching experience for 
evening lectureship in electrical engineering (lectures and practical 
classes three evenings a week) for the session September to May. 
Salary £150 per annum. Particulars from the secretary (Mr. 
Joseph Harwood). 


An assistant lecturer and demonstrator in engineering is required 
at the Merchant Venturers’ Technical College, Bristol. Salary £170. 
Particulars from Registrar. Applications by Sept. 18. See adver- 
tisement. 


Johannesburg Municipal Council has confirmed the appointment 
of Mr. J. F. I. Thomas as general manager of their electric light- 
ing and tramways undertaking. Mr. Thomas has been resident 
engineer for Messrs. Mordey & Dawbarn, consulting engineers to the 
Council. 


Mr. R. Gundry, St. Pancras, has been appointed enginecr-in- 
charge at the Bermondsey Council’s electricity works. 

Mr. Frank Shaw, registered teacher and medallist City and Guilds 
of London Institute, formerly teacher of electro-technics at Storey 
Institute, Lancaster, now demonstrator in the electrical engineering 
department, Manchester Municipal School of Technology, has been 
appointed teacher of electric lighting and power transmission at 
Bury (Lancs.) Municipal Technical School. 

Mr. Frank Lord, B.Sc., of Oldham, has been appointed to the post 
of mechanical master of the Warrington Secondary School and 
Technical Institute. 


EDUCATIONAL NOTIOES. 


Merchant Venturers’ Technical College, Bristol.— Courses 
are provided at this college for civil, mechanical and electrical engi- 
neers, chemists, architects and builders, and also preparatory courses 
for University of London Matriculation and Intermediate and Final 
B.Sc. examinations (including the engineering degree) In addition 
to the principal (Prof. J. Wertheimer, who is also professor of 
chemistry’, the professors of engineering (J. Munro and D. Robert- 
son), the lecturer on chemistry (G. P. Darnell-Smith) and the chief 
instructors in mathematics (E. 8. Boulton and J. W. Pulsford), the 
staff includes 79 assistant lecturers, demonstrators, &c. There are 
11 laboratories, eight workshops, dynamo room, engine house and 
electric light installation. An advertisement gives some further 
particulars as to fees, &c., and copies of the Calendar, price 6d., and 
further information will be supplied by the Registrar. 


Glasgow and West of Scotland Technical College. — The ses- 
sion begins on Sept. 26 in the new buildings recently erected. The 
diploma of the college is granted in electrical, mechanical and civil 
engineering, mathematics and physics, chemistry, metallurgy, 
mining and naval architecture. The courses of study extend over 
three sessions, and special courses for individual students are ar- 
ranged as required. "There are new and well.equipped laboratories 
in the departments of electrical and mechanical engineering, tech- 
nical chemistry, physics, metallurgy, &c. The preliminary examina- 
tion begins on Sept. 18. Calendars and prospectuses may be ob- 
tained from the Secretary. See also an advertisement. 

Borough Polytechnic Institute.—A complete day course ex- 
tending over two years has been arranged at this Institute in tech- 
nical chemistry. In order to provide as complete a course of training 
as possible, instruction will be given in mathematics, physics, 
engineering drawing, practical mechanics, French, German, metal 
and wood working, and in general chemistry ; and throughout the 
course particular attention will be paid to electro-chemistry, for 
which a special laboratory has been fitted. Particulars from the 
principal, Mr. C. T. Millis, 103, Borough-road, London, S.E. 


Northampton Institute, Clerkenwell.—The full day courses in 
the theory and practice of electrical, mechanical and horological 
engincering commence on Oct. 2. The entrance examination is on 
27th and 28th inst. The courses in mechanical and electrical engi- 
neering include periods spent in commercial workshops and extend 
over four vears, and they also prepare for the B. Sc. degree in engi- 
neering of the University of London. Three entrance scholarships of 
the value of £52 each, giving free tuition for the full course in elec- 
trical or mechanical enginecring, will be offered for competition at 
the entrance examination. 

There are also evening technical courses in all branches of elec- 

cal and mechanical engineering, which commence on Monday, 


Sept. 25. The laboratories are well equipped for both alternate and 
continuous-current work and for all kinds of electrical testing. Par- 
ticulars of fees, &c., at the Institute, or from the principal, Dr. R. 
Mullineux Walmsley. 


King’s Oollege (London).—The session 1905-6 commences on 
Wednesday, Oct. 4. There are also evening classes for students in 
electrical and mechanical engineering, drawing, mathematics, 
physics and all science subjects. Prospectuses from the Secretary, 
King’s College, Strand, London, W.C. Some further particulars are 
given in an advertisement. 


University of Glasgow.—The next session commences on Oct. 19. 
Students in the engineering and naval architecture departments 
usually spend the summer months in practical work, receiving their 
training on the ‘‘sandwich” system. Prospectus of courses for 
degrees of B.Sc. and D.Sc. in engineering and naval architecture 
and syllabus of classes can be obtained from Principal Barr, James 
Watt engineoring laboratories, University of Glasgow. 


University of Liverpool.—Particulars of the courses of study in 
the Faculty of Engineering are given in an advertisement on another 
page. The session commences Oct. 2. The courses leading to the 
ordinary degree of Bachelor of Engineering or the certificate in 
engineering afford a general scientific training for those intending 
to become engineers or to enter any allied profession. Prospectus 
of the Faculty may be obtained from the Registrar. 


University of Manchester. Dr. R. S. Hutton will give a course 
of six lectures on electro-metallurgy (illustrated with lantern slides 
and experimental demonstrations) on Saturday afternoons, com- 
mencing Oct. 14. 

Municipal School of Techuology, Manchester.—The day de- 
partments open on Monday, Sept. 18. The school forms the faculty 
of technology of the Victoria University of Manchester, and day 
students may prepare for the degree of B.Sc.Tech. The entrance 


examinations in electrical and mechanical engineering, &c., will be 


held on Sept. 11, 12 and 13. There are also evening classes at the 
school, and the professors and teachers will be in attendance during 
the usual class hours throughout the week beginning Sept. 18 for 
the purpose of advising intending students as to subjects they should 
take during the session. 


University Oollege, Bristol.— The session 1905-6 begins on 
Oct. 3. Lectures on inorganic, organic and physical chemistry will 
be delivered during the session. The laboratories are fitted with 
the most recent improvements for study and research in all 
branches of chemistry and metallurgy. See also an advertisement. 


Armstrong College, Newcastle-on-Tyne.—Complete courses 
are provided for students entering any of the engineering profes- 
sions, and also for those proceeding to the degree of B.Sc. or to the 
College diplomas. Lectures begin Sept. 25. See advertisement. 


South - Western Polytechnic, London.—A complete three 
years’ course in electrical engineering is held at this college during 
the day, and a four years’ course in the evening. Courses of 
lectures and practical work are given in elementary, intermediate 
and advanced electrical engineering, electrical design, instruments 
and lamps, alternating and polyphase currents, electrical wiring 
and fitting and calculus for engineers. See also an advertisement. 


Sir John Cass Technical Institute.—The new session begins on 
the 25th inst. There are evening classes in chemistry, metallurgy, 
physics and mathematics, designed to mect the requirements of 
those engaged in chemical, metallurgical and electrical industries and 
the trades associated therewith. Facilities are afforded for special 
and advanced practical work in well-equipped laboratories, both in 
the afternoon and evening. Further particulars may be obtained 
from the clerk to the governing body, Mr. W. H. Davison, M.A., 
Jewry-street, Aldgate, London, E. 


Hackney (Gondon) Technical Institute.—The session com- 
mences on 19th inst. Special lectures and laboratory courses are 
provided in electrical engineering, including electrical measure- 
ments, dynamo and motor design and telephony. : Prospectus from 
the secretary (Mr. A. Crew), Dalston-lane, London, N.E. 


Birkbeck College, London.—The new session commences on 
Oct. 2, when the Right Hon. Sir Edward Fry will deliver the open- 
ing address at 7:30 p.m. There are day and evening classes in all 
subjects. The curricula and classes are arranged to provide full 
instruction and practical work for the various examinations for the 
degrees in sciences, arts and law of the University of London. 
Instruction is also given in the subjects required for various profes- 
sional and civil service examinations, in addition to day and even- 
ing classes in physics, chemistry, mathematics, geology and other 
science subjects. Last year's report shows that 84 students passed 
some university examination, while a large number gained suc- 
cesses at various public examinations. Considerable additions have 
been made to the equipment of the physical, chemical and metal. 
lurgical laboratories, and facilities are given for practical work, 
Further particulars are given in the calendar, copies of which can 
be obtained from the college. 


— 
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National Physical Laboratory.— We have received a copy of 
the list of scientific Papers published by the laboratory, or communi- 
cated by members of the staff to scientific societies or institutions or 
to the technical journals. 


— ——MÀM —— ——— e À — — 


Aberdeen The accounts of the electricity department (abstracted 
in our last issue) have been approved. 

The estimates of the department for the current year put the income 
at £37,418 and expenditure at £37,324, balance £94. The annual report 
of the city electrical engineer (Mr. J. A. Bell) stated that a reduction of 
Id. per unit to private consumers for lighting had resulted in a difference 
cf £1,240 in the revenue and that a similar reduction in the charge for 
public Jightirg was responsible for a reduction of £452. Mr. Bell recom- 
mended that the charge tolong hour consumers (factories and workshops) 
for power be reduced to 3d. per unit for the first half-hour's maximum 
demand and 1d. aftr. 

The accounts of the tramways department for the year ended May 31 
show total capital expenditure £331,434 0s. 8d. The receipts were 
£70,430. 17s. 9d., and the working expenses £42,393. 68. 10d. (includiog 
£9,585. 10s. 11d. for current). Out of the gross profit of £28,037. 10s. 11d. 
interest required £10,881. 18s. 3d. and sinking fund £2,858, 9a. 10d. 
£2,845. 185. 9d. was placed to depreciation, £889. 7s. 6d. written off par. 
liamentary expenses, and of the surplus (£10,561. 16s. 7d.) £9,431. 19s. 3d. 
has been carried to renewal account and £1,129. 17s. 4d. written off 
value of buildings. 17,142,596 passengers were carried. 


Argentina.—The “ Review of the River Plate" says Tucuman 
Municipality have transferred to Mr. B. 5. Garcia the tramway con- 
cession hitherto held by Mr. Ferreira. The system is to be con- 
verted to electric traction. 

Buenos Ayres municipality have refused permission to Messrs. 
Lacaze & Sawyer to extend their tramway from San Martin to 
Parana via Calle Rivadavia. 


Association of British Ohambers of Commerce.—At the Lidge 
conference of this association on Tuesday the following resolutions 
were adopted : — 

That the Executive Council be requested to communicate with the 
Government with the object of obtaining registration of all debentures 
issued by limited liability companies previous to Act of 1900, in the same 
way as is done with debentures created subsequently to the coming in 
force of the said Act. 

That it is most desirable that there should be a register of firms con- 
taining the names of all responsible partners and of persons who are 
authorised to sign and act on behalf of the said firms. 

That this association thanks the Board of Trade for their recent 
announcement that they are about to authorise weights of 201b., 10 lb. 
and 51b. as aliquot parts of the cental, but continues to be of opinion 
that a complete decimal system of weigbts and measures is urgently 
needed in this country. 

That having regard to the hardship inflicted on British manufacturers 
by the operation of the laws of Continental countries relating to registra- 
tion cf designs, which give no protection to designs not worked in such 
countries, this association is of opinion that steps should be taken with 
the view of securing such an amendment of the Patents, Designs and 
Trade Marks Acts, 1883 to 1901, as will make it compulsory for designs 
registered in the United Kingdom to be worked in the country, and that 
the President of the Board of Trade be asked to receive & deputation from 
this association on the subject. 

Whereas a practice has arisen amongst foreign manufacturers of mark. 
ing their goods with English names or phrases of a nature to lead to the 
false supposition that they are British goods, it is resolved that repre. 
sentations be made to the Foreign Office with & view to secure the effectual 
application to this reprebensible practice of the provisions of the Conven- 
tion of Madrid, ** Industrial property,” of April 14, 1891. | 

That it is most desirable that action should be taken by the Associa- 
tion of Chambers of Commerce of the United Kingdom to induce the 
Government to consider the necessity of adopting the recommendations 
of the Joint Select Committee of the House of Lords and the House of 
Commons on Municipal Trading, July 23, 1903. 

That this association is of opinion that direct and more efficient tele- 
phonic communication should be established as soon as possible between 
Liverpool and other great mercantile cities of Great Britain and the prin- 
cipal commercial centres of Europe, the exigencies of trade requiring the 
utmost facility. 

That this association is of opinion that a continuous day and night and 
Sunday service both for receipt and delivery of telegrams should be estab- 
lished in all towns with over 50,000 inbabitants, where such a service 
does not at present exist, and that the executive be desired to take what 
action they consider needful to bring about this improvement, 


Barking.— At March 31 the capital expenditure on electricity 
supply was £47,508. 2s. 1d., an increase of £2,183. 17s. 7d. during 
the year. 

The revenue was £8,349. 68. 10d. Working expenses were £5,160. 158. 8d. 
Interest required £1,298. 4s. 7d., repayment of capital £1,727. 13s. 5d., 
and bad debts and allowances £48s. 12s. 8d., leaving & net profit of 
£114. Os. 6d. (against £26. 8s. 4d. in previous year). 850,717 units were 
generated, 247,571 supplied for public lighting, 94,609 for traction, and 
295,405 for private lighting and power. The maximum demand was 413 kw. 

Bermondsey (London). At Tuesday's meeting of the Council 
the report of the Electric Lighting committee with respect to the 
revision of charges for electric current again came up. 

Clause 1 had been agreed to and provided that for power the cherge be 
lid. per unit for the tirst four hours’ average daily use of the maximum 


demand and }d. after. The remaining clauses were now passed. For lighting 
the charge will be 6d. per unit for the first hour’s maximum demand and 
2d. after, instead of 6d. and 3d. The flat rate of 44d. is to remain. All con- 
sumers are to have the option of coming under the revised scale from Oct. 1. 

The valuation of the eleétric light works has been increased from £1,297 
gross to £2,093 ; ratable, £805 to £1,796. 

It was reported that the cost of the Council's opposition to the Adminis- 
trative County of London & District Electric Power Bill would be within 
the estimate of £180 to £190. The L.C.C. recently sauctioned the ex- 
penditure of £6,796 for main extensions and switch-fuse pillars for the 
distributors, and the committee had authorised the engineer (Mr. W. E. J. 
Heenan) to proceed with the work. 


Bogus Olaims against Tramway Contractors.—At the Mansion 
House (London) Police Court on Monday, before Ald. Sir Joseph 
Renals, Chas W. Burnett, hawker, was charged with attempting to 
obtain by false pretences £15. 5s. from Dick, Kerr & Co., who re- 
cently laid the tramlines at Edmonton for Middlesex County Council. 

Mr. Еоввев (for prosecutors) said that in respect of that work the com- 
pany had received a large number of claims for alleged damage caused by 
temporary road obstructions. In connection with those claims an insur- 
ance company's inspector received 12 months’ imprisonment, and other 
persons were also convicted for making false claims. In February ac- 
eused, no doubt bearing in mind the successful claims made by other 
persons, claimed £15. 5s. for alleged damage to a horse and cart, but, 
failing to prove that th» horse and cart belonged to him, the claim was 
struck out at the City of London Court, and a warrant was issued for 
his arrest. 

Accused, who pleaded guilty, asked for leniency, and was sentenced to 
four months' hard labour. 

Bray.—The Electric Lighting committee informed the Council 
on Tuesday that flooding in Little Bray had caused the electric light 
works to be shut down for some days. The weir at the head-race 
had been almost destroyed. 


Burslem.— The Corporation's electricity works were opened on 
Tuesday. 


Chile.—A concession for the construction and working for a 
period of 10 years of an electric railway between Santiago, Renca 
and Quilicura, has been granted by the government to Don Teodoro 
Van der Wingar. 

City of London.—On Tuesday the City of London Guardians 
decided to enter into a contract with the Charing Cross, West End & 
City Electricity Supply Co. to supply electric current to the Guar- 
dians’ offices and Thavies Inn for five years at 24d. per unit. The 
pene charge is 34d. А saving of £74 per annum will be effected 

y the reduction. 


Dartford.—The Council will supply electric current for charging 
motor-car batteries at 5d. per unit. 


Derby.—The new Walbrook-road trainway route connecting the 
Normanton and Pear Tree routes, was opened for traffic this week. 


Dover.—The total receipts of the tramways for the year ended 
March were £11,577. 13s. Working expenses were £11,510. 1s. 8d., 
including £3,649. 16s. 9d. for current. After payment of capital 
charges there was a net profit of £231. 10s. 8d., compared with 
£920. 9s. 9d. last year. 2,853,200 passengers were carried (com- 
pared with 2,871,332) and 283,343 car-miles run. 


Dublin.—The City Council are negotiating fora site for a tech- 
nical school in Bolton-street. The area of the site is 81,400 sq. ft. 


Duudee.—Dundee Harbour Board have requested the Tay Fer- 
ries committee to report upon the advisabilitv of lighting Craig Pier 
by arc lamps. 

A plebiscite has resulted in a majority of 4,129, out of a total of 
19,121 votes, in favour of & Sunday service of the tramways. 


Blectric Power in Docke.—At the annual inspection by the 
Trustees of the Clyde Navigation on Tuesday it was reported that 
the Trustees had decided that electric power should be adopted for 
all purposes at the Clydebank dock, and on that basis the equip- 
ment was proceeding. Six cranes for the north and west walls of 
the outer basin were being constructed by Messrs. Stothert & Pitt, 
while the first two coaling hoists had been placed in the hands of 
the Eisenwerke А.С. (vorm. Nagel & Kaemp), of Hamburg. All the 
electrical work in connection with the hoists &nd cranes would be 
carried out by Siemens Bros. & Co. and the Siemens-Schuckert 
Werke, Berlin, and the electric lighting by W. С. Martin & Co., 
Glasgow. 

Electric Power in Mills.—The extensive installation of elec- 
trical machinery, which has been put down for the Marquis of 
Larios at his La Aurora and La Industria mills at Malaga (Spain), 
is now in full and satisfactory working. 72 motors for three-phase 
current, varying from 15 н.р. to 150 н.р. and aggregating 2,850 H.P., 
have been supplied by Mather & Platt. The average efficiency is 
91:1 and the average power-factor 83:1 per cent. Electrical energy 
for driving these mills is transmitted a distance of 20 miles at a 
pressure of 25,000 volts by the Sociedad Hidro-Electrica del Chorro, 
whose water-turbine station of 2,000 H.P. capacity is in the Chorro 
Gorge. Spain, andin particular Andalusia, has a very limited rain- 
fall, and the growing needs of the Chorro Co. are consequently inade- 
quately supplied. In addition to providing power for these mills, two 
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electricity supply companies and the Malaga Tramway Co., along with 
other industries, also take power through the company's mains, and to 
meet the deficiency in the available water power and to guard against 
any break in the supply the Chorro Co. has decided to erect and 
equip a reserve steam station ot 2,000 B. R. P. in Malaga. Steam turbo- 
alternators are to be put down іп two units of 1,000 H. p. each. 
Mather & Platt have sueceeded in obtaining the contract for the 
supply of this plant, which will be one of the first steam turbine 
stations in Spain. Zoelly type turbines will be employed. 


Electric Power Plant for Colieries.—The new Horden colliery 
(Durham) and the village of Horden are lighted electrically by two 
800-H.P. steam dynamos and two other sets of the same capacity 
generate current for pumping, &e. 


Fulham.—The Electric Light committee report to the Council 
that, owing to the new boilers at the electricity works being fitted 
with special mechanical stokers, only 4,000 tons of coal are being 
contracted for up to June 30 next. The amount required with hand- 
stoking would be 5,000 tons. 


Gomersal — Before consenting to the application of the Electrical 
Distribution of Yorkshire (Ltd.) for an electric lighting order, the 
Council have decided to obtain further information. 

Halesowen.—The Council having transferred their electric 
lighting and light railway orders to the Empire Electric Light & 
Power Co., are urging the company to obtain Board of Trade sanc- 
tion to the transfer of the orders, and to carry out their provisions. 


Halifax.—The Tramways and Lighting committee have con- 
firmed an agreement settling for £350 the action brought by Ald. 
Brear against the Corporation for damages for negligence. It was 
alleged by Ald. Brear that a fire in a shop in Lord-street was caused 
by a defective connection with the municipal electricity supply to 
his premises. 

Discussion tco* place at the Council meeting upon the presentation 
of the committee’s report, and the chairman of the committee (Ald. 
Hey) admitted that all the expert evidence the Corporation had taken 
was altogether in its favour. That was why, in the first case, the Com- 
mittee did not discuss the question of compromise. They had, however, 
since come to the conclusion to compromise because it was perfectly 
evident to them that if they proceded in the action and won it, the cost 
would be more than if it were compromised at the present stage. Person- 
ally he thought they should have gone on with the case, but the committee 
decided upon what they considered the cheaper course. The Corporation 
had not admitted liability, though pressed to do so. 

The committee's action was approved. 

The Tramways committee were authorised to lay an additional 
double line of tramway at an estimated cost of £1,250. 


Hammersmith (Gondon).—The charge for eleetric energy has 
been made a uniform 3d. per unit. ae 


. Harrogate.—The accounts of the electricity department for the 
year ended March show capital expenditure ‘£111,397. 5s. 10d., 
Increase £12,046. 4s. 6d. Revenue was £17,491. 17s. 2d. and work. 
Ing expenses £7,518. 14s. 11d., leaving £9,973. 2s. 3d. gross profit. 
43,135 has been paid as interest, £1,317. 14s. 2nd. as instalment of 
capital and £2,035. 18s. 3d. transferred to sinking fund. Out of the 
surplus (£3,656. 16s. 4d., including £86. 3s. 3d. brought forward), 
£500 has been put to reserve and the remainder to reduction of rates. 
1,264,840 units were generated. The maximum load was 840 kw. 


Hova.—On Thursday last the supply of electricity for Aldrington 
was inaugurated. Current is being supplied by Brighton Corpora- 
tion from the new Fishersgate station. 


Inquests.— An inquest was held at Hastings on 818 ult. on the 
body of James S. Dixon, an assistant engineer at the power station 
of the Hastings & District Electric Tramways Co., who met his 
death on the 28th ult. by inadvertently touching a live wire while 
giving instruction how to perform certain work at the station. 
A verdict of death from misadventure " was returned. 


On Friday an inquest was held on John Evans, bricklayer, who 
was killed in the high-tension chamber at the Whitechapel sub- 
station of the Underground Electric Railway Co. of London. 

On behalf of the company, it was stated that men had no right to go 
into the chamber without leave. At the time of the accident half the 
chamber would be “alive.” The company’s foreman said he gave the 
order for the removal of a plate by deceased. He was not aware of any 
unusual danger and had never received any special instruztions. He knew 
nothing about electricity. 

Coroner Baxrer said there appeared to have been great carelessness and 
insufficient precautions against accidents. He thought the chamber 
should be kept locked, and warning notices be posted at the entrance. 

In returning a verdict of accidental death, the jury expressed the 
opinion that there had been negligence. 

Ipswich.—In order to encourage the extended use of electricity 
for private lighting the borough electrical engineer (Mr. Frank 
Avton) has issued to householders in the district an instructive cir- 
cular setting out nine cogent reasons for adopting the electric light. 
Mr. Ayton's “ Reasons” deal etfectively with: (1) Health; (2) 
safety; (3) convenience; (4) cleanliness ; (5) non, injury to decora- 
tions, fabrics, bookbindings, furniture, wall papers, &c.; (0) comfort ; 
(7) eyesight; (8) portability and flexibility; (9) cheapness and 


economy. Mr. Ayton deals briefly, but none the less thoroughly, 
with the various points to which he desires attention to be drawn. 
We cannot too highly applaud the circulation of this class of litera- 
ture, and we are certain that in many districts, if similar circulars 
were distributed broadcast, they would attract customers to the elec- 
tricity supply undertaking. 

In a second pamphlet Mr. Ayton points out the advantages of 
electric power. After setting out in tabular form the shafting losses 
in certain works, Mr. Ayton gives the results of the adoption of 
electric driving in a number of factories, and also of a few typical 
motor installations in Ipswich. In order to encourage the use of 
electric motors by small power users the Corporation Electric Supply 
department have adopted a scheme for the hire- purchase of motors. 


Leyton.— On Tuesday the Council decided to borrow £6,960 for 
electric lighting at £3. 17s. 6d. per cent. from the Amalgamated 
Society of Engineers, the Victoria and Albert Lodge of the Indepen- 
dent Order of Oddfellows (Manchester Unity), the Blackburn Philan- 
thropic Burial Society and the West Surrey General Benefit Society. 


Light Railways—The Woking and Bagshot Light Railways 
(Extension) Order has been submitted to the Board of Trade for 
confirmation. Objections by 27th inst. 

The Padstow, Bedruthan and Mawgan Light Railway Order. 1903, 
has been submitted to the Board of Trade for confirmation. Objec- 
tions by Sept. 19. 

Liversedge.—The Council have decided to make a canvass of the 
district in order to ascertain the probable demand for electric current. 


London County Council Tramways.— The laying of the 
Council's electric tramway between New Cross and Lewisham has 
been commenced. 

London Statistics.—We have received a copy of Vol. XV. 
of London Statistics," being the statistics printed by the 
London County Council and its committees during the year 
1904.5, with an analysis of the statistics relating to Lon- 
don printed in the annual reports of the Metropolitan Borough 
Councils and in the Parliamentary Papers published during 
the calendar year 1904. In the memorandum in front of the 
volume statistical information from the body of the work and 
from various other sources is arranged under suitable heads, 
thus increasing the utility of the whole and making the mass of 
information given comparatively easy of reference. Practically the 
whole of the tables, &c., on tramways, telephones, electricity supply, 
and the various other forms of municipal activity and local govern- 
ment is ancient history to our readers, but the particulars given are 
so full and are set out in such form that the present volume should 
prove highly useful to all who are interested in the government of 
London, to companies supplying electricity and gas and working 
tramways, &c., under statutory powers. There is a very full index 
to the volume, which is published by Messrs. P. S. King & Son. 


Malvern.— The Council have decided to take up a new loan for 
extensions of the electricity works. 

Municipal Telephony.—Last week a deputation from Hull City 
Council journeyed to Glasgow to confer with Glasgow Telephone 
committee. The question discussed was as to whether it would be 
preferable to merge the undertakings in the national scheme in 1911, 
when the National Co.’s lines will be taken over, or to maintain 
separate local systems. 

The accounts of the Glasgow Corporation telephone department 
for the year ended May 31 show revenue £55,426 (against £49,639 
for previous year), working expenditure (including P.O. royalty. 
£5,538, and terminal fees, £878) came to £34,680 (compared with 
£29,119). The net revenue is £20,746, against £20,519 in 1904. 
The surplus is £1,504, against £3,650 for 1904. The report states 
that the negotiations between the Postmaster-General and the 
National Telephone Co. during the past year created a condition of 
doubt as to the future of municipal telephony, and has led to 
diminution of activity in telephone work generally. 

Mynyddislwyn (Mon.).—-The Council have received notice from 
a company of intention to apply for a provisional order. The question 
of a similar application by the Council is also under consideration. 

Natal Imports —The imports into Natal for the six months 
ended June 30 last included electric fittings value £19,000, com- 
pared with £17,000 for the same period of 1904, and railway and 
tramway material to the value of £20,000, compared with £28,000. 

Newcastle-on-Tyne.—The Council have decided to apply for a 
provisional order authorising the construction of an extension of the 
tramway system. The Tramways committee recently submitted a 
revised offer for lighting certain thoroughfares by arc lamps, 
reducing the charge from £15. 10s. to £11 per lamp per annum, and 
the local gas company have now been given an opportunity of also 
amending their offer. 

New Zealand.—The total telegraphic and telephonic business of 
the Post and Telegraph Department of the New Zealand Govern- 
ment for the ycar to March 31, 1905, amounted to £270,660. 13s. ld., 
an increase of £8,719. бв. 7d. (or 3:33 per cent.) over 1901. Expen- 
diture amounted to £258,977. 103. 9d., which was an increase of 
£3,114. 9s. Td. over the previous year. 
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The mileage of lines and wires was 7,9431 and 23,701, increases of 
165 and 773 miles re:pectively. Expenditure on telegraphic extensions 
for the year was £79,297. 15s. 4d., compared with £47,226. 19s. 7d. 
1,200 telegraph and telephone offices were open at the clos: of the year, 
and the number of ordinary telegrams forwarded showed an increase of 
116,440 on the year (3,720,114, compared with 3,603,674), the average 
value of each ordinary telegram being 8:610. Press messages increased 
by 2,206 (367,066 against 364,860), with a slight decrease in the value pr 
message. The value of the colony's outward international cable traffic 
for the year increased by 5:89 per cent., while similar traffic to and from 
Australia decreased by 8:09 per cent. in value. The proportion of cable 
messeges to and from New Zealand transmitted by the Pacific cable is 
over 75 per cent. of the total. 

In connection with the telephone business of the Government, four new 
exchanges were opened during the year and one closed. 1,318 new sub- 
scribers were added, making the total 18,423. There were on March 31 
last 28 central and 57 sub-exchanges. The largest number of sub- 
soribers (2,260) is at Wellington, followed by Auckland. (1,854), 
Dunedin (1,702) and Christchurch (1,647), other places varying from 
lup to 450 subscribere. Of paying connections there are 12,377, and 
770 bureau and 276 free. A report just issued states that for several 
years the Department has been superimposing telephone circuits on tele- 
graph wires and telegraph circuits on telephone wires, and it is intended 
to give a telephone service between Wellington and Palmerston North on 
the condenser system —using telegraph wires both for tclegraph and tele- 
phone purposes. It is also intended to extend the duplex telephone 
circuits similar to those in operation between Napier and Hastings, where 
four telephone wires allow of a metallic circuit being superimposed on the 
two metallic-circuit paire. The report states that the work of installing 
metallic circuits to eliminate induction from electric tramways, telegraph 
wires and neighbouring telephonic services is in progress at Auckland, 
Wellington and Dunedin, and Christchurch is to be similarly installed 
with metallic circuits in due course. 

The work of ihe Department under the Electric Telegraph Commis- 
sioner, who has the delegated powers of the Board of Control for elec- 
trical undertakings, including tramways, and also the authority under 
the Electric Lines Act to issue licences, has been steadily increasing. The 
tramway undertakings in Auckland, Wellington, Christchurch and Dun. 
edin undergo periodical supervision by the department in regard to their 
electrical condition. The tramways at Dunedin involve & 32-mile trans. 
mission line, which is now in course of erection at a voltage of 35,000. 
Tramway licences have been issued for Bluff, Christchurch, Dunedin, 
Gore, Hawera, Inglewood, Maori Hill, New Plymouth, Outrim and Reef- 
ton. In consequence of the rapid growth of al! branches of the electrical 
business coming under the control of the Electric Telegraph Com- 
missioner, an increase in the superior and technical staff of the Depart- 
ment is under consideration. | 

Mr. Edmund Allo, who was consulted by the Government in 
regard to the utilisation of the water power of the colony for the 
gencration of electrical energy for traction, power and lighting, has 
prepared his report, which has been presented to the Legislative 
Assembly. 

In the summary of the report given in Тһе Times" of the 31st ult., it is 
stated that the cost of equipping the present 3 ft. 6 in. line electrically 
would be the cost of trolley-wire and the bonding of the road bed, which 
can be calculated at about £300 per mile. The electric locomotives, each 
of 2 x 64=128 f. p., would be sufficient to run all ошату trains on the 
exieting grades. I understand (continues Mr. Allo) that the power 
used in the whole of the North Island for the railway engines amounts to 
about 4,000 н.р. By taking rotary transforming units of 500 H.P. at а cost 
of about £4,000 per unit, eight units would be required for actual working 
and two units as reserve—that is, in case the whole of the transfur- 
mation from steam to electricity were made at once. Three phase 
alternating current with 50,000 volts primary could be transformed on the 
electric locomotives into 2,000 or even 550 vo:ts three-phase current, doing 
away with the rotary transformers which change three-phase into 550-volt 
direct current, thereby saving expense and simplifying the whole system. 
Of course, if only part of the lines should be equipped, from one to several 
rotary transformation units could be put up. The electric locomotive 
would pull the present cars. All over the world the economy of electric 
power over steam has been calculated at 40 per cent. There are about 
1,000 miles of railways in the North Island south of Auckland. The 
equipment without the power station can be reckoned at about £500 per 
mile, 1,000 miles would cost, therefore, £500,000.” 


Paignton.— The L. G. Board have declined to sanction the Council's 
application for a loan of £18,000 for electricity works, as the Board 
of Trade have refused to approve the proposed agreement with the 
1 Electric Construction Co. for the erection and maintenance 
of works. 


Penmaenmawr. A public meeting will consider a project for the 
electric lighting of the promenade and for constructing a light elec- 
tric railway to the topof Green Gorge, which is 12,000ft. above the sea. 


Poplar (London).—The Electricity committee have adopted a 
suggestion made by the electrical engineer (Mr. J. H. Bowden) re- 
garding minimum charges. | 

In his report Mr. Bowden suggested that the minimum charge should 
not be withdrawn, but any consumer not using the minimum amount 
and paying any minimum charge should have the minimum charge de- 
ducted from the following quarter’s aczount, provided the units used in 
that quarter are in excess of the amount of minimum charge pa‘d. Mr. 
Bowden’s reason for not advising the withdrawal of the minimum charge 
is that the average price of every service is approximately £12, and each 
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consumer, whether he uses the current or not, requires an equal amount of 
attention such as meter reading, collecting, periodical examinations, &. 

In & further report the committee place on record their high apprecia- 
tion of the services rendered by the Chairman of the committee, the town 
clerk (Mr. L. Potts) and the electrical engineer (Mr. J. H. Bowden) in op- 
posing the Administrative County of London & District Power Bill, and 
they also state that they are considering the desirability of taking steps to 

cure the establishment of a public authority empowered to supply elec- 
trical energy in bulk to present authorised distributors. 

The Public Health committee reported having adopted the principle 
of manufacturing electrolysed salt water for disinfecting purposes as a 
substitute for the disinfectants at present used. The electrical engineer 
was willing to supply the current required at 14d. per unit and the initial 
outlay altogether would not exceed £250. It was estimated that the cost 
of manufacturing 440 gallons of electrolysed salt water would be 6s. for 
current and 58. 1d. for materials. A like quantity of the disinfectant at 
present used would c»st £15. 

Presentation.—Last week the heads of the departments and 
members of the staff of the Paddington Technical Institute pre- 
sented the retiring principal, Dr. J. Ryan, M.A., LL.M., with a set 
of silver entrée dishes. Dr. Ryan has been appointed educational 
adviser to Dublin Corporation. 

Pwllheli.— The Council have decided to transfer their provisional 
electric lighting order to a company. 

The Nevin Light Railway Co. will probably adopt electric traction. 


St. Helens.—The Electricity department accounts for the year 
ended March show receipts £19,201. 2s. 5d., working expenses 
£17,798. Ов. 11d., gross profit £2,008. £500 has been placed to 
depreciation and £100 to accident fund, leaving £1,403. 1s. 6d. net 
profit. The accounts were presented to the Council on Wednesday 
and approved. 


Sheffield and Rotherham Tramways — A through tramway ser- 
vice between Sheffield and Rotherham will be commenced on 
Monday next. 


Routh Afcica.—The “ British and South African Export Gazette“ 
states that the Natal Government propose to spend £36,000 on new 
electric power and lighting plant for the Bluff. 

Owing to the wreck of the Clan Munroe fresh orders will have 
E be given out for the machinery for Johannesburg tramway power 

ouse. 

Electric traction is to be adopted at Rietfontein ** B" gold mino. 

The imports into the Transvaal for the four months ended 
April 30, 1905, showed an increase of £300,000 compared with the 
corresponding period of the previous year. By far the larger bulk 
of these imports enter via Durban, although Delagoa Bay is show- 
ing considerable advance in connection with this traffic. For the 
year 1904 the Transvaal imports of electrical machinery are announced 
of the value of £26,400, against £33,900 in 1908. The imports into 
South Africa of electrigal goods other than machinery in the year 
1908 were valued at £215,200. 


South Shields.—The Council recently received an offer from the 
County of Durham Electrical Power Distribution Co. to supply elec. 
tricity in bulk to the Council at 0°45d. per unit, plus a fixed annual 
charge per kilowatt, and to take over the Corporation's generating 
station and equipment at a substantial rental. The Corporation 
have, however, declined the offer. 

At the Council meeting on Wednesday, the Tramways committec 
recommended that the borough electrical engineer (Mr. J. H. 
Cawthra) be appointed also general manager of the Corporation 
tramways. After discussion, an amendment to refer the matter 
back was carried, 


Steam Turbines in Japan.—The ‘‘ Western Electrician” (Chicago) 
points out that it is characteristic of the progressive tendencies of 
Japan that, outside of Europe and the United States, the Island 
Empire is the largest user of steam turbines in the world. 

With the iodustrial awakening of the empire has come a need for 
electric power, not only for manufacturing purposes, but for transporta- 
tion and for lighting. Japanese engineers’ enterprise is nowhere more 
clearly indicated than in their adoption of steam-turbine electric-generat- 
ing units. On July 29, 1904, the first shipment of steam turbines arrived 
in Japan from San Francisco. The machines were of 500-kw. capacity, 
of the Curtis type, and were for operating the Shigai Railway in Tokio. 
Four weeks after their arrival they were in full operation. There have 
since been ordered by the Japanese from the General Electric Co. of 
New York 87 Curtis steam turbines, with electric generators, with 
a total normal capacity of more than 35,000 m.r. Of these 11 units are 
now installed and in operation. Japan is not slow in adopting the electrical 
systems which will improve her manufacturing and transportation facilities 
and give her people betterlighting service. Sheisusing electricity for operat- 
ing the street railways of her cities and for indoor and street lighting. The 
coal mines of Japan will eventually be operated electrically. Some of 
the turbines mentioned above are intended for the Miike coal mines on 
the island of Kyushu. These mines will use two 1,000-kw. Curtis steam 
turbines. The Osaka Electric Light Co., which furnishes electricity to 
the city of over 800,000 people, includes six steam turbines of the same 
make in its equipment. One of the largest electrical interests in Japan 
is the Tokio Street Railway Co., which furnishes transportation facilities 
for a population of 1,440,000. The company's franchise runs until 1952. 
Apparently municipal ownership idea has obtained some weight in Japan, 
for the franchise provides that after 1932 the municipality may purchase 
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the property of the company by paying a proper price for it. English and Pembroke (Ireland) Urban District Council invite tenders for 
German material is used on this rond, but practically all the electrical | (section M) electricity supply mains, (N) are lamps and pillars, (O) 


equipment is American, and includes five 2,000-н.р. Curtis tarbo-generator | house meters, and (P) switchboard panels. Tenders to the clerk 
unite. There are also a few small dynamos which were made in Japan. (Mr. J. C. Manly), by 10:30 a.m. Sept. 22. 


Theft.—At Worship-street (London) Police Court on Saturday а Salford Cor өт invi 371 : 
4 poration invite tenders for wiring the new Council 

labourer named Ball was charged before Mr. Haden Corser with | Schools, Devonshire-street, Broughton. Tenders to the Director of 
саша апа T the 5 of John C. Fuller & Son, and Education, Chapel-street, Salford, by Sept. 14. 
stealing 10 coils of copper wire, value £40. | NOU ANA pP 

It appeared that shortly after four o'clock on Friday morning a police. Oban Town Council invite tenders for the supply, delivery and 
man saw prisoner and a number of other men carrying a heavy bundle | connecting up of new feeders and distributing main, с. Tenders to 
in Stratford. When he approached they dropped their burdens and | the town clerk (Mr. Alexander S. Black), by 10 a.m. Sept. 11. 


decamped. He gave chase and рова was eventually captured. Four Glasgow Corporation want tenders by 5 p.m. 11th inst. for supply 


of the coils of wire were identified as having been stolen from prosecutors’ X А ; 
premises. The other six were supposed to have been carried off after of from 10,000 to 15,000 tons of granite paving setts for the tram- 


the constable went in pursuit of prisoner. It appeared that owing to the ways department. 


weight of the coils and the failure to force the yard gates, the thieves Warrington Electricity and Tramways committee require tenders 
erected trestle scaffolds on either side, and by that means got their booty | by noon Sept. 12 for supply of a lathe, drilling machine and other 
away.— Committed for trial. tools. 


Torquay.—The Council have decided to apply for sanction to a Johannesburg Municipal Council invite tenders for supply of thre2 
loan of £9,500 for extensions of their electricity works, in order to | steel waggons for mounting on standard four-wheel electric tramway 
provide a supply of electric energy for the projected tramways of | trucks provided (with electric equipment) under another contract. 
the Dolter Electric Traction Co. | Tenders to Messrs. Mordey & Dawbarn, 82, Victoria-street, London 

Underground Telegraphs.— Middlesbrough Chamber of Com. S.W., by noon Sept. 18. 
merce has received a communication from the Postmaster-Genera 
(Lord Stanley) relative to the extension of underground telegraphs TENDERS RECEIVED AND ACCEPTED. 
in the North-East Coast district. Fulham (London) Council have accepted the tender of the borough 

Lord Stanley's communication intimated that though it had been con- | surveyor for erection of a boiler house, cable shed and stores at the 


templated to construct an underground line from Leeds to Newcastle as a | electricity works at £4,000. There were 11 other tenders, varying 
future development of the underground scheme, at present there is noir- | from £3,550 to £5,190. ` 


tention t d wi ion. р 

сд CETS В noch ee | Fulham Council have also accepted the following tenders for 
York.—The city electrical engineer (Mr. C. A. Midgley) has been 4,000 tons of steam coal :—2,000 tons Albert nuts, Charrington, 

instructed to report upon the proposal to adopt arc lighting in Gilly- | Sells, Dale & Co., 11s. 114. per ton; 1,000 tons Crynant nuts, 


gate and Fishersgate. Crynant Colliery Co., 14s. 4d. per ton; 1,000 tons Monmouthshire 
Zinc Plates.—Owing to the increased cost of raw material the | washed beans, Cory Bros. & Co., 14s. 1d. per ton. 


manufacturers in Austria-Hungary of all kinds of zinc plates have Bermondsey (London) Council have accepted the tender of Everett, 
raised the price by If. per 100 kilos. | Edgeumbe & Co. for a portable ammeter at £4. бв. 6d. ; that of the 
_ Marriage.—At St. Augustine's Church, North Shields, on 2nd Tudor Accumulator Co. for maintenance of battery at £95 per 
inst., Mr. О. L. Falconar, A.M.I.E.E. (senior partner of Falconar, | annum; and that of the Mica Boiler Covering Co. for covering de- 
Cross & Co., 4, St. Nicholas-buildings, Newcastle-on-Tyne) was | structor boilers at £11. 6s. 8d. 


i Eli i { | 
aa ынана Hang hter of the late debe Be Norta Bruce Peebles & Co. have secured the contract for supplying 


——— _—— motors for the Oakeley Quarries, North Wales, for 2,000 H. p., rang- 
ing from 25 н.р. to 125 l. P., for hauling, compressing, winding, &c., 


TRADE NOTES AND NOTICES. 1 be taken from the North Wales Power & Traction Co. “s 


— — | Dartford Council have accepted the tender of Babcock & Wilcox 
TENDBBS INVITED. for a Baker oil separator at £190, and that of J. G. White & Co. for 


ME i ddl . 90 crossings under the tramway track at £93. 16s. 3d. 

Dublin Lighting committee invite tenders for sub-station switch- : MONA Test th 
boards, transformers, &c., extra high-pressure and low-pressure Brighton Lighting committee have accepted the tender o E 
mains. Specifications, &c., from the city electrical engineer (Mr. | Transporter Co. for the supply and maintenance for а year of coal- 
Mark Ruddle) after Sept. 4 Tenders to Chairman of committee, | handling plant at Southwick power station for £2,321. 

8, Cork-hill, Dublin, by Sept. 18. See also an advertisement. The tender of Bruce Peebles & Co., Edinburgh and London, has 


Burton-upon- Trent Corporation invite tenders for supply and been accepted for 1,500 н.р. of electrical plant for the complete ae 
laying of feeder cables, condat andother works in connection there- | Ment of the railway shops of the Imperial Chinese Railway, Pekin. 
with. Plans, specifications, &c., may be inspected at the offices of The tender of the Triumph Stoker (Ltd.), 89, Victoria-street, 
the consulting engineers (Messrs. Kincaid, Waller, Manville & Daw- | London, S.W., bas been accepted for mechanical stokers for Luton 
son), 29, Great George-street, Westminster, or at the Tramway Engi- | Corporation electricity works. 
neer's office, Guild-street, Burton-upon-Trent, from either of whom 
copies can be obtained. Tenders to Town Clerk, Town Hall, Burton- 
upon-Trent, by noon 25th inst. See also an advertisement. 


Pontypridd District Council invite tenders for cables and over- 
head equipment for tramways. Specifications, &c., after 11th inst., Мы сл, À B 
of the consulting engineer (Mr. Reginald P. Wilson), 66, Victoria- pee 5 ae пее ie а the districts of Skewen. Melin 
street, Westminster. Tenders to the clerk (Mr. J. Colenso Jones), J : = хон ап eR уе 
Council Oflices, Pontypridd, by noon, Sept. 30. See also an adver- South Shields Tramways committee have accepted the tender of 
tisement. J. L. Miller for erection of car sheds at £9,825. 9s. 

London County Council want tenders by 10 a.m. 29th inst. for Shrewsbury Council have placed an order with Belliss & Morcom 
supply of 34 steel single-deck tramcar bodies, maximum-traction | for a steam engine. 


swing-bolster trucks, and electrical equipments for same, or alter- Kirkburton Joint Hospital committee have accepted the tender of 
natively for cars with trucks and equipments complete. Particulars | T. W. Broadbent for telephones and electric bells. 


on and after 12th inst. from the County Hall. . . South Shields Corporation have accepted the tender of Arnold & 
Ipswich Guardians invite tenders for supply and erection of | Sons for the erection of tramcar sheds at £9,420. 

Crompton dynamo and motor and battery booster, and for altera- | 

tions of and additions to the main switchboard at the workhouse. BUSINESS NOTICES. 

Tenders to the clerk to the Guardians (Mr. Richard J. Kent), 19, Dr. J. Erskine Murray, who for many years carried on electrical 

Tower-street, Ipswich, by 10 a.m. Sept. 14. research under Lord Kelvin, and who was for some vears chief 
Uphall and Brocburn Lighting committee want tenders by noon | experimental assistant to Mr. Marconi, has commenced business аз 

18th inst. for extensions of electric lighting plant, including gas | a consulting electrician at 219, St. Vincent street, Glasgow. his 

producer plant, gas engine, 52-kw. dynamo, motor booster, two | specialities being wireless telegraphs and the design of electrical 

280 ampere-hour storage batteries, switchboard, cables, meters, &c. | and physical apparatus. 


Forms of tender from Mr. Lindsay, 11, Jamaica-street, Glasgow. The partnership between John Tweedy, Alfred Fernandez Yarrow 
The Postmaster-General will receive tenders until Sept. 25 for | and Mark Robinson, formed for investigating turbine and other 
Swedish, Norwegian, Finland or Russian red fir telegraph poles. | engineering appliances under the style of the Turbine Investigation 
Forms of tender from the controller of stores (Mr. S. C. Hooley), | & Advisory Synd., has been dissolved. Debts by the liquidator (Mr. 
17-19, Bedford-street, London, W.C. R. H. Winstanley), Neptune Works, Walker, Newcastle-on-Tyne. 


Warrington Borough Council have accepted the tender of Johnson 
& Phillips, Old Charlton, Kent, for 12 months’ supply of paper-insu- 
lated lead-covered cables at £564. 


Neath Rural Council have placed an order with Johnson & Phillips 
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The name of the Utility Co. (Ltd.), Seven Sisters-road, London, 
N., has been altered to the Britannia Electric Lamp Works (Ltd.). 


The Eastern Telegraph Co. notify the opening of a new telegraph 
station at K, Exchange-buildings, Quayside, Newcastle-on-Tyne, 
for the direct transmission of telegrams exchanged with all parts of 
Australia, New Zealand, China, Japan, Straits Settlements, Dutch 
Indies, Philippines, India, the Red Sea, Africa, the Mediterranean, 
Greece, Turkey, Spain, Portugal, South America, &c., &c. 

The Direct Spanish Telegraph Co., which owns cables in direct 
communication with Spain, via Bilbao, has also opened an office in 
the same buildings at Newcastle-on-Tyno. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The liabilities in the liquidation of the Garcin Renault Electric 
Cars and Accuimulators (Ltd.), are returned at £5,277, of which 
£4,706 are unsecured. The assets are valued at £193, the deficiency 
as regards shareholders being £4,575. 

Th ecompany was registered in Oct., 1904, capital £20,000, to adopt an 
agreement with M. Paul Verhaeghe. This comprised the benefit of an 
agreement for the sole agency in the United Kingdom and Colonies for 
Garcin-Renault electric cars and accumulators, the goodwill of the busi- 
ness of motor car and accessories dealer carried on by M. Verhaeghe at 
Addison-bridge, Kensington, and other property. The official receiver acts. 


Wm. Jefferson, electrical engineer (trading as Jefferson & Co.), 
69, Skinnergate, Darlington, and Kingsley-chambers, Bishop Auck- 
land, and formerly in partnership with the late Harry Zebulon 
Flint at the same address, has been adjudicated bankrupt. 


The examination of E. P. Smith, electrical engineer, Forth-street 
Edinburgh, took place at Edinburgh County Court on Thursday 
last. The accounts show a deficit of £400. Mr. W. D. Stewart, 
C.A., is trustee. 


On Aug. 23, Mr. W. D. Peat, 3, Lothbury, London, E.C., was 
appointed receiver and manager on behalf of the debenture holders 
of Benham & Froud (Ltd.) Claims against the company incurred 
up to Aug. 23 should be sent forthwith to Mr. Peat. 


— — — 


Sale by Auction. Messrs. Horne & Co., 8, Delahay-street, 
Westminster, S. W., will sell by auction at the Royal Arsenal, Wool - 
wich, on Sept, 21, at 11 a.m., by order of the Secretary of State for 
War, obsolete stores, including telegraph instruments, a quantity of 
tools, various metals, &c. Further particulars are given in an 
advertisement. The lots may be viewed at the Royal Arsenal on the 
Monday, Tuesday and Wednesday previous to and on morning of 
sale. Catalogues at the War Office, Pall Mall; the Ordnance Office, 
Tower ; and the Ordnance Office, Royal Arsenal, Woolwich. 


Plant for Sale.—Mr. T. H. Bush, Greenhithe, Kent, has an 
electric lighting plant with 45 E. P. S. cells, switches, &c., for sale. 


Premises to Let, &c.—Mr. Frank Mitchell, Charles-square, 
Hoxton, N., has warehouses, workshops, &c., near New North.road, 
Old.street and Shoreditch (London) to let. See an advertisement. 


Groves’ Network Ohmmeters.—Correction.— We regret that, by 
a clerical error, an incorrect title was appended to the illustration 
appearing on p. 801 of our last issue. The illustration should have 
been described as а diagram of connections for Groves’ ohmmeter 
panel. 


Charging Motor-car Accumulators.—The Rhodes Electrical 
Mfg. Co., 70 and 71, Bishopsgate-street Within, London, E.C., and 
Sunbridge-road, Bradford, are standardising and putting on the 
market a small rotary converter set suitable for charging motor- 
vehicle accumulators. It consists of a double-wound machine 
suitable for 110 or 230 volts or thereabouts at one end and 4 to 25 
volts at the other, this latter voltage being regulated by the rocking 
of the brushes only. Where electric power is available the set is 
used as a rotary converter to convert to low voltage for cell charg- 
ing, and in this case requires no foundation but can be stowed away 
in а corner or under a bench or will hang from a ceiling. Where 
electric power is not installed the machine is belted to the line shaft 
and whendriven in this manner will supply the necessary high-tension 
current for the pit inspection lamps and also the low voltage neces- 
sary for accumulator charging. Where electric power is installed it 
can be used to drive any small machine tool using not more than 
4 H. p. at the same time as it is being used for charging purposes. 
12 cells can be charged at once, and the set is found very useful in 
automobile garages. 


Pipe Standards.—The Oldbury Steel Conduits (Ltd.), of Birch- 
field-lane, Oldbury, are sole suppliers for England and Wales of a 
device known as the ** Paragon" patent pipe standard. ‘This is in 
the form of a portable pipe vice with bending attachment coinbined. 
]3eing portable, the standard can be removed to the spot where it is 
required to be used, and being light and strong requires no fixing. 
The jaws are cast-steel case-hardened, and can be immediately 
renewed at small cost. The combination of a pipe-bending wheel 
with this standard is unique, and by this device pipes are readily 
bent to suitable standard radii without bulging, tlattening or kinking, 


and with small expenditure of time and energy. A tool tray is 
attached to the standard, increasing its handiness considerably. 


Oatalogues, &c.—A list of moting E. P. S. cells is just issued, and 
gives prices and particulars of complete batteries of motor car and 
electric launch cells. The Electrical Power Storage Co., 4, Great 
Winchester street, London, E.C., have also published a booklet 
giving some miniature photos of battery installations carried out by 
the company, and containing & list of some of the larger central 
stations where these batteries have been installed. Attention is 
drawn to the fact that in Great Dritain alone E.P.S. batteries 
supplied for power stations alone have a total capacity of over 


K-rvrE E. P. S. CELLS AT THE GENERAL Post Orfick. 


100,000,000 watt-hours. Our illustration shows a battery of 700 
poe cells erected for telegraphic work in the General Post Office, 
ondon. 


The approach of the busy season in the electrical industry is 
heralded by numerous catalogues, pamphlets, lists, &c., relating to 
the most recent types of electrical plant, apparatus, instruments, 
accessories, &c. A number of these 
eee prd leaflets, &c., have come to 

and from the Electrical Co., 121-125, 
Charing Cross.road, London, W.C., 
dealing with & varied assortment of 
electrical goods, including Nernst 
lamps for street and shop lighting, 
new Nernst lamp reflectors, artistic 
Nernst lamp fittings, watt-hour, switch- 
board and traction meters, small motors, 
electric fans, a patent suspension chain, 
instructions for theinstallation of flame- 
arclamps, &c. The artistic Nernst lamp 
fittings shown are of registered designs, 
and particular reference may be made 
to Nos. 6,403 and 6,400, which are 
particularly excellent examples of the 
metal worker’s art. In the small 
motor list are included motor gene- 
rators for converting continuous current of high voltage into 
continuous current of low voltage and correspondingly higher 
current, and for converting alternating and three-phase current into 

continuous current of 4, 110, and 220 volts; a 
ĝ 1/12th H.P. continuous current motor for driving 
mechanical pianos (Fig. 1); а 1/80th н.р con- 
,  tinuous-current series-wound motor (Fig. 2) with 


Fio, 1. 


FIG. 2. Fic. 3. 


suspension hook and connecting plug for dental, massage and engrav- 
ing apparatus; sewing-machine motors, polishing motors, &c. Fig. З 
shows a new type of motor for continuous-current, series and shunt 
wound, 2,000 r.p.m., and can be supplied ventilated enclosed. The 
H.P. of these motors ranges from 1/16 to 1, and they cap be supplied 
for either 210 or 220-volt circuits. 
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Wallach Bros., Gracechurch-street, London, have a new list ready 

of electric-drilling machines, electric bells, alcohol blow-pipes, gear 

== grinders, and a large variety 

of tools and plant. Our 

illustration shows a neat 

form of portable electric 
drill. 

Mr. A. P. Lundberg, of 
477 - 487, Liverpool road, 
London, N., whose manu- 
factures of electrical acces- 
sories, and notably of special types of switches, are well known all 
over the world, has prepared new price lists of his Pivot ” series 
of switches. The Combination and Intermediate forms of 
the switch are illustrated, and wiring instructions for their instal- 
lation, together with diagrams and connections, are set out. 


Shunt-regulating resistances (fitted with 9 point switches) are 
described and priced in a sheet list issued by Ernest F. Moy (Ltd.), 
Greenland-place, London, N.W. An 
example of these resistances is shown in 
the accompanying illustration. 

The Linolite Co., 25, Victoria-street, 
Westminster, S.W., have ready the third 
edition of a copyright pamphlet describ- 
ing Beuttell's patented system of elec- 
trical illumination registered under the 
name of *''Linolite," a neat, simple, 
scientific, compact, effective and efficient 
system of illumination for situations 
where any other form of reflected light 
would be impossible or inconvenient, 
and especially suited for making the 
most of the room available for instal. 
lation work. *'Linolite" is a develop- 
ment of electric illumination which, 
without doubt, has many special uses, 
and for shop windows, art galleries and 
studios, billiard rooms, exhibitions and 
all places where an unobstructed view of the goods or articles dis- 
played is essential Linolite should prove a most effective means 
of illumination. The pamphlet is illustrated and shows the method 
of construction of the “ Linolite ” sections. The tubular lamps used 
can be plain, frosted or coloured cr these can be alternated, so that 
illumination effects of a striking character can be obtained. Along 
list of users of Linolite ” is given in the pamphlet under notice. 


The Hart Accumulator Co., Marshgate-lane, Stratford, are issuing 
a new illustrated price list of storage batteries, which includes all 
the latest types of Hart cells and 
а quantity of useful information 
concerning these cells brought 
quite up to-date. In addition to 
the C.T. type cell for motor 
vehicles, the company now make 
two other types exactly similar 
in construction, differing only in 
dimensions, and expressly manu- 
factured to suit the varied require- 
ments of motor vehicle builders. 
The patent non-corrosive terminal 
with which these cells are fitted 
is separately illustrated, and it will 
be found that the general informa- 
tion given in the new list is very 
complete. The S type of Hart 
cell, especially suitable for pur- 
poses where only small capacities are required, is shown in the 
accompanying illustration. These cells are supplied for telephone 
and telegraph work. 


W. B. PonrABLE ELECTRIC DRILL. 


Mov'a SHUNT-REGULATING 
RESISTANCE. 


8-ТүрРЕ HART CELLS ror TELE- 
PHONE AND TELEGRAPH Work. 


A new price list (5 b) of switchboard instruments and accessories 
has been issued by Siemens Bros. & Co., York Mansion, West- 
minster, London, S.W. The list is divided into five parts, dealing 
respectively with: (1) Electro-magnetic instruments, (2) Moving 
coil instruments, (3) Ferraris instruments, (4) Instrument trans- 
formers, and (5) Various instruments and accessories. The list 
shows that these instruments are made in a large variety of sub- 
types suitable for all purposes. Specifications and dimension 
drawings are shown for all instruments. The electro-magnetic 
instruments, which are practically deadbeat, are intended for general 
switchboard use. ‘Those of the movable coil type comprise flush 
cases and watertight cases, edgewise dials and specially large 
circular dials. A wide range of shunts for use with the ammeters 
is also listed. Special instruments of the movable coil type here 
listed are combined ammeters and voltmeters for searchlights 
and automobiles, and wattmeters built on the dynamometer prin- 
ciple. Ferraris instruments, for alternating currents only, are 
built on the rotary field principle, and ammeters, voltmeters and 


wattmeters, which, as in the case of the moving-coil instru- 
ments, are listed in a large number of sub-types. А particu- 
lar feature is made of wattmeters for three-phase currents with 
branches unequally loaded, and a universal station instrument 
with dial 21 in. in diameter is shown for reading station volts, 
amperes and kw. The current and voltage transformers included 
in the list are of a variety of types for working voltages from 1,000 
to 50,000. Included in the group of special instruments are 
current-directing indicators, relay indicators, ohmmeters, voltage 
and power relays, and speed relays for breakages of three-phase 
overhead lines. 


Cooper Hewitt Mercury Vapour Lamp.—We have received 
from the British Westinghouse Co. a neatly-got-up pamphlet 
describing and illustrating this lamp and its numerous applications. 
These lamps, it is claimed, are the most efficient artificial producers 
of light extant, consuming only $-watt per spherical candle-power. 
On account of its characteristic colour, the mercury vapour light is 
especially suited for use where accurate work has to be dcne. Tt 
has been applied with much success to all branches of photography. 
We understand that on an average the lamps have attained a life 
of over 2,000 hours, and in many instances it has been as high as 
4,000 or even 5,900 hours. At present the lamps are supplied for 


Sronack Battery Room or тве N.Y. Transportation Co., LIGTZD WITH 
Menrcony Vapour Lamp. 


continuous current at from 60 to 150 volts and from 33 amperes, bnt 
lamps for alternating current are to be put on the market shortly. 
The illustration herewith represents the storage battery room of 
the N.Y. Transportation Co., the lamps being plainly visible in the 
centre. 


Low v. High-Voltage Lamps.—The British Thomson-Houstoa 
Co. notify that in future they will make no distinction in price as 
between their high-voltage and low-voltage incandescent lamps. 
This policy will, we are sure, commend itself to station managers 
and consumers generally. | 

Imports. The following are official values of importsof electrical 
machinery, material and apparatusintothis country during August: — 

Electrical machinery, £38,258 (a decrease of £18,487 compared with 
August, 1904); telegraph cable and apparatus, £2,964 (decrease £271); 
other electrical goods, £77,704 (increase £9,938). The value of imports 
of the three classes for the eight months ended Aug. 31 were, respec- 
tively, £828,801 (decrease £18,487), £35,291 (increase £11,625) and 
£710,591 (decrease £141,181). 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not inclading electrical machinery, which 
is not separately specified) from Aug. 30 to Sept. 5, with the ports of 
destination :— 

Africa —Alexandria, £62; Cape Town, £176; Delagoa Bay, £115 (tele 
graph material); Durban, £949 (including £290 telegraph material) ; East 
London, £68 (telegraph material); Port Elizabeth, £392. Argentina— 
Buenos Ayres, £493 (including £78 telegraph material). Australasia — 
Adelaide, £197 (including £45 telegraph material); Auckland, £151; 
Brisbane, £17; Fremantle, £140; Hobart, £41; Invercargill, £21: 
Launceston, £555; Lyttelton, £96; Melbourne, £189; Oiago, £56. 
Perth, £162; Sydney, £1,903 ; Welliogton, £129. Belgium —Ghent, £30. 
Ceylon—Colombo, £101. China - Tientsin, £200. Cochin China —Saigov. 
£29. France - Rouen, £350. Germany—Bremen, £38 (telegraph material 
Hamburg, £25 (telegraph material). Gibraltar, £1,244 (including £53 
telegraph material).  Holland—Amsterdam, £132. Hong Копа. £94. 
India Bombay, £559 (including £26 telegraph material); Caleutia, 
£1,454; Madras, £129. Japan— Tokyo, £325; Yokohama, £78. Май. 
£14 (telegraph material). Norway —Christianis, £43 (telegraph materia! 
Russia—St. Petersburg, £19 (telegraph material). Straits Settlements— 
Penang, £160; Singapore, £305. Sweden—Stockholm, £175 (telegraph 
material.  U.S.4.—New York, £30. West Indies—Trinidad, £132. 
Total, £11,563, against £15,830 in the corresponding week last year 
(Aug. 31 tofSept. 6). 
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PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specification. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed, 


June 19, 1905. 

12,616 A. Swanson. Electric railways and tramways. 

12,618 R. Ricamonp & G. E. CLARK. Automatically recording number 
of times 4 telephone is used. 

12,645 H. LgiTNER. Regulatiog dynamo». 

12,674 W. F. Newman & A. A. JonNstow. Turbines. 

12,682 A. GBAHAM & R. H. Davis. Telephone apparatus for diving and 
like purpoeres. 

12,690 I. B. BIN BAUM & H. G. WHITE. 


systeme.“ 
June 20, 19:5. 
12,709 W.FiNDLAY. Apparatus for automatically shifting pointe of tram- 
way rails. 
12,778 H. H. Laxe (The Ingersoll-Sergeant Drill Co., 
ments io electric unloaders for air compressors. * 
12,791 B.T.-H. Co. (G.E. Co., U.S.) Electric locom otives. 
12,792 ALLGENBINE ELECTRICITÄTS-G ES. Dynamo-electric machines. (Date 
applied for, Sept 17, 1904, date of application in Germany.) 


June 21, 1905. 
12,818 F. E. OLDFIELD & О. G. COWPER, 
gastight sparking chamber. 
12,822 C. Peter. Electric door - lock ing device.“ 
12,852 and 12,855 R. B. Кохвт. Electroplating. 
12,875 B. T.-H. Co. (G. E. Co., U.S.) Arc lamps.“ 
12,676 B. T. -H. Co. (A. E. G., Germany). Alternating - current machines, 


June 22, 1905. 
12,880 А. G. Bxrrs. Conductors. 
12,889 J. H. Hamitton. Internal- combustion engines. 
12,899 L. K. CLARK. Dynamo.electric generators and moto в. 
12,914 S. D. Евр. Telegraphic receiving apparatus.“ 
12,928, 12,932, 12,956, 12,937, 12,938, 12,959 and 12,940 R. Н. бош». 
BOROUGH. Turbines.“ 
12,945 H. LEITNER & R. N. Lucas. Dynamos for train lighting. 
12,947 Н. W. Fox. Storage of electrically-transmitted energy. 
12,953 L. Korta & R. Zwac&. Safety devic:s for electrical apparatus.“ 
12,964 B.T.-H. Co. (G.E. Co., U.S.) Arc lampe. 


June 23, 1905. 
6,9874 and 6,9875 J. B. WHitngy. Elec ric stop-motion mechanism for 
looms. (Date appl'ed for, April 5, 1905.)* 
12,973 J. M. I&cLis. Electrical apparatus for timing motor cars. 
12,976 G. Wivkinsen.  Diastrinution of elec'ricity to stret lamp’. 
15,09 M. Brne & W. C. C. HaWTAYNE. Autcmatic s‘goalling apparatus 
for use with electric traction systems. 
15,019 R. Rarrwpurt. Gas turbines (Date applied for, June 24, 1904, 
dats qf application in Germany.)“ 
13,020 R. КАРРАРЈЕТ. Pressure turbines. (Date applied for, dune 24, 
1904, date of application in Germany.)* 
15,025 W. R. Ribiras. Arc lamps. 
15,026 A. SoAMES & W. LaNGDON-DAVIES. 
ternal--ombaustion engines, 


June 24, 1905. 
15,052 H. Ropinson. Internal- combustion enginta. 
15,062 R. N. Tweepy. Insulators of electric railways, tramways, &c.* 
15.065 W. RAUscH & Н. GoxpoLr. Electric clock and alarm aystome." 
i 073 W. Aitken, Telephone aud telegraph relays. 
3,084 R. P. Jackson. Controllers for single-phase induction motor.. 
(Date applied for, Juue 50, 1904, date of application in U.S.)*t 
13,093 A. J. Boutt (W. О. Duntley, U.S.) Electric drills.* 
15,107 and 13,108 The Hon. C. A. Parsons. Dynamo-electric machinery.“ 
13, 112 B.T..H. Co. (G.E. Co, U.S.) Dynamo-electric machines. 
15,115 Тнк MORGAN Скосівів Со. & C. W. Speirs. Holders for com- 
mutator brushes. 


Intercommunicatiun telephone 


U.S.) Improve. 


Electric safety switch having 


Igniting mechanism of in- 


June 26, 1906. 
13,130 P. J. PRINCLF. Apparatus for cleansing the rails of tramways and 
railways. 
13,140 А. W. Hitt & Тнк Sm HAM Maxim ELECTRICAL Co, Arc lamps. 
13, 148 A. J. Вошт (H. C. Mueller, U.S.) Jump-spark apperatue.* 
13, „155 H. BIRKBECK (Tbe Phelps Co., U.S.) Automatic awitches. - 
13,158 C. О. Bastian & G. Catvsrt. Electric vapour lamps and apparatus. 
13,163 W. A. JoHNSON. Electric machines.“ 
15,175 G. C. Marks (C. Z. Davis, U. S.). Thermostats.“ 
13,182 F. M. Lewis. Electric switching apparatus. 
15,185 C. LEMALE. Turbines. (Date applied for, June 28, 1904, date of 
application in France.)? 


June 27, 1905. 
13,199 R. J. APPLETON & J. OULTON. Speed recorders for tramcars and other 
vehicles. 
15,200 A. Barron & M. Barron. 
railways. 
15,225 A. E. SHINER. Internal-combustion engines. 
13,228 J. S. SawREv. Telephone or like transmitters. 
3,255 G. S. Тномрвох & M. M. THompson. Electric ТАРА 


Rail joints, more ШЕШУ for light 


15,252 H. DE LA VaLerre. Magneto-electric machines for use with ignition 
devices of internal-combustion engines. 
13,263 W. L. HARDER. Furnaces for burning producer gas." 


June 28, 1905. 

16,0584/04 B. BRANDER. Central exchange telephone system. (Date applied 
for, July 20, 1904.) 

15,298 E. W. Cowan & W. Р. HAMLYK. 
lag element. 

15,527 W. J. Hancock. Responders for wireless telegraphy.* 

15,552 P. = a EsrLER. Swivelling trolley beads, current collectors and 
the like. 

15,546 F. E. Smita. Testing or detecting electrical sparking.’ 

13,352 GasuoroREN-FaBRIK Deutz. Working turbines operated by com- 
bustion of gases. (Date applied for, July 2, 1904, date of appli- 
cation in Germany.)* 


June 29, 1905. 

15376 R. H. RoBiNsoN. Device for automatically shifting pointe of rail - 
ways and tramwaye. 

15,578 B.T..H. Co. (G.E. Co, U.S.) Thermal cutoute.* 

15,579 B.T.-H. Co. (G.E. Co, U.S.) Dynaino-electric machines. 

13, ‚580 B.T.-H. Co. (G.E. Co, U.S.) Systems of electric control. aud appa- 
ratus therefor. 

15,581 B.T.-H. Со. (G E. Co., U.S.) Electrodes for arc lamps.“ 

13, 382 B.T.-H. Co. (G.E. Co., U.S.) Systems of motor control." : 

13, 583 and 15,584 B.T.-H. Co. (G.E. Co., U.S.) Electric conductors. 

15.591 C. J. Момтаом кву. Telephone apparatus. 

15,595 A. A. Riassg. Accumulators. 

13, 411 W. G. PoTTER. Fluid-pressure turbine:. 

135,427 I. Kitsexs. Secondary batteries.“ 

13, 430 J. M. TounTEL. Coin-freed apparatus for supply of electricity. 

13, 464 A. Автом. Wireless telegraphic apparatus. 

13, ИТІ H. W. Cox. Accumulator grids and moulds therefor. * 

15,475 А. SToDoLa. Explosion-gas turbines. (Date applied for, July í 4, 
1904, date of application in Germany.)“ 

13,482 b.T. -H. Cu. (G.E. Co., U.S.) Switches with enclosed fuse. 

13,485 B.T.-H. Co. (G.E. Co., U.S.) Arc lampe. 


July 1, 1905. 

15,496 H. J. F. CRosBy. Hygienic telephone attachment. 

15,509 A. M. LsEBrzLDT. Electric lamp for adverti-ing. 

15,551 J. TAUFNBR & P. OBERWEIS. Electric drills. 

13,539 J. STow. Route or destination indicate rs for vebicles. 

13,540 J. Ноірвжовтн. Railway signalling. 

15,558 P. J. GREAYER. Plug switch. 
15,565 C. O. Bastian & G. CALVERT. 
combustion motore. 

135,569 D. C. Davies. Telephone attachment. 

15,577 CLARKE, CHAPMAN & Co, & Н. WALEBR. Electric hoists for use on 
warehipse. 

15,586 Sismens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany), 
Supplying current to branch stations of telephone exchanges.* 

13,587 Sıemens Bros. & Co., Н. Berry X C. M. Торілѕ. S!artipg switch 
for three-phase motors baving a resistance in series with the rotor.* 

15,588 SiguENS Bat S. & Co, & Н. Berry. Dynamo-electric machines.“ 

15,589 Sismens Bros. & Co. & H. Barry. C»oling commutators of dynamo- 

electric machines.* 

13,590 Sizmexs Bros. & Co. (Siemens Schuckertwerke G. m.b.H., Ger- 
many). Electric switches for coin-freed mechanisme, time switches 
or the like.* 

13,597 O. Н. SAVAGE. 

15,605 P. Picanp. Telegraphic systems. 
date of application in Belgium. Б 


Automatic cutouts with time- 


Electric ignition device for internal 


Sterilizer mouthpieces for telephones and the like. Ы 
(Date applied for, Dec. 27, ii 


SPECIFICATIONS PUBLISHED. 
There may be obtained at the Sales Department of the Patent Office, 
Quality-court, Chancery-lane, London, W.C., at a uniform price of 8d. 
PUBLISHED JULY 13, 1905. 
1904 SPECIFICATIONS. 


6,959 Levis. (G.E. Co., U.S.) Filaments for incandescent lamps. 
15,306 Ваннтѕсн. Elastic - fluid turbines. (Date applied for, July 8, 1903.) 


15,762 SHsRarD CowrerRr-CoLgs & Co. & CowpER-CoLEs. Production of 
electrotypes or tbe like. 
16,410 B.T.-H. Co. (G.E. Co., U.S.) Electric measuring instruments. 


16,544 CLARK. "Turbin:s for steam and other gases. 

16,619 SoMERviILUE. Electric-ignition apparatus. 

16,855 Wricat. Stopping-place indicators for electric tramcars. 

17,000 Tygr, Houiins & Leake. Electromagnetic relays. 

17,017, 17,021 and 17,024 B.T.-H. С... (G.E. Co., U.S.) Controllers for elec- 
tric motors. 

17,025 B.T.-H. Co. (G.E. Co., U.S.) Switches. 

17,652 Norsie. Operating points of electric tramways, also trolley switches. 

17,705 B.T..H. Co. (G.E. Co., U.S.) Vaporieere. 

17,808 Eversnep & ViaNoLEs (LTrp.) & EvznsHED. Electrical measuring 
instruments. 

17,810 Caroran (G.E. Co., U.S.) Self- propelled vehicles. 

18,054 Levis. Electric device for indicating the unauthorised opening of 
door locks, &c. 

18,173 CAROLAN (a: E. Co, U.S.) 
apparatu 

18,629 NELSON. Mov able step for tram cars. 

19, 061 Hincks. Instrumente for making calculations as to electric con- 
ductors. 


Mercury and like vapour electric 
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22,647 Mox & Bastır. Electrical resistances. 
28,804 Soc. CERAMICA RicHABD-GiNORI. Insulators for high -voltage lines. 
(Date applied for, June 22, 1904.) 


1905. 
410 GRassET. Electrical hydro-pneumatic governor for marine engines. 
1,552 FAiRWEATHER (Diehl Mfg. Co.). Electric fans. 
1,607 CRAFT. Alarm fuse for telephone exchanges. (Date applied for, 
Feb. 5, 1904.) 
2,888 CHERRY X Стлув. Trolley heads with wire-finding apparatus. 
5,252 Moy & Bastir. Circuit breakers. 
6,066 Hore-Jongs. Electric clocks. 
7,211 CawMrICHE. Electric clocks. 
7,438 Davies. Securing the removable cover of a switch. 
8,540 CiE. ANON. CONTINENTALE POUR LA FABRICATION DES COMPTEUBS A 
Gaz ET AUTRES APPARBILS. Induction meters. (Date applied for, 
Feb. 16, 1905.) 
10,655 TnoMas. Vapourelectric apparatus. (Date applied for, May 25, 1904.) 
10,708 Тномрѕом (Ges. für drahtlose Telegraphie m.b.H.) Receivers for 
wireless telegraphy. 


PUBLISHED JULY 20, 1905. 


| 1904 SPECIFICATIONS. 
14,329 pg KAN DO. Electric traction systems. 
14,728 Stitt. Electrical measuring instruments. 
14,847 Cron. Electrical fire-alarms or thermo-indicatora. 
14,918 DAMASKINOS. Automatic telegraphic apparatus. 
15565 Wits. Electromagnetic signalling devices for selectively operating 
two or more alternate signals or the like. 
5,6018 Crompton & Co. & HARRIS. Circuit-breakers. 
16,110 B.T.-H. Co. (G.E. Co., U.S.) Electromagnetic mechanism par- 
ticularly for use in railway tignal apparatus. 
16,422 and 16,425. ELECTRIC Equipment & SECURITIES & RUZICKA. 
Resis‘ances. 
16,425 ELECTRIC EQUIPMENT & SECURITIES & Ruzicka. Electric incandes- 
cent bodies. 
17,019 B.T..H. Co. (G.E. Co., U.S.) Alternating-current motors. 
18,559 B.T.-H. Co. (G.E. Co., U.S.) Incandescent electric lamp sockets. 
18,560 Warwick MacHINERY Co. (G.E. Co, U.S.) Elastic fluid turbine». 
18,561 B.T..H. Co. (G.E. Co., U.S.) Resistauces for electrical apparatus. 
18,146 CaROLAN (G.E. Co, U.S.) Mercury and like vapour electric 
apparatus. 
18,496 FARQUHAR. Switch for electric circuite. 
18,520 Beaumont. Coin-freed electricity meters. 
18,704 ELECTRIC & ORDNANCB. ACCESSORIES Co. & Наш.  Circuit-brcakers 
| and automatic switches. 
22,908 ARENDT. Multiple connecting system for telegraphic or telephonic 
communication. (Date applied for, Oct. 24, 1903.) 
27,324 Coorer. Turbines. 
29,354 GnRanoscH. Transmitting electric signals or impulses. 
29,551 Ногмев. Electrical signalling apparatus. (Date applied for, 
March 25, 1904.) 
1905 SPECIFICATIONS. 
689 DUCKWORTH, DuckwonTH & КЕКВ. Current controller for electric 
ra'lways on a eccticnal-conductor system. 
700A Heinicke. Wireless telegraphy. (Date applied for, Jan. 13, 1905.) 
952 LaToUB. Electric motors. (Date applied for, Jan. 18, 1904.) 
5,285 L&GkNDRE, Electrical sound-producing apparatus. (Date applied 
for. Sept. 24, 1904.) 
5,594 Автом. Wireless telegraphy. 
5,885 HaNsLEY. Trolley heads. (Date applied for, May 5, 1904.) 
5,574 ALBEE. Trolley retrievers for electric railways. | 
5,782 ELECTRIC & ORDNANCE ACCESSORIES Co., HALL & GaRngr. (Elec- 
tric motor controllers. 
6,176 CHRISTENSEN. Relays for telephones, telegraphones and the lke. 
7,508 (лт. Telephone transmitters, 
8.907 LINCOLN. Systems of electrical distribution. (Date applied for, 
May 3, 1904.) 
8,975 KUGELMANN, Automatic telephone exchange systems. (Date 
applied for, April 29, 1904.) 
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COMPANIES' MEETINGS AND REPORTS. 


— dM 


LANCASHIRE ELECTRIC POWER CO.—At the meeting on 31st ult., the 
chairman (Mr. F. E. Gripper) said the company was on the eve of com- 
mencement of supply. Their main cables were practically laid to Swinton 
and Pendlebury and Westhoughton, and the company would be in a posi- 
tion to supply those districts during September. A provisional order had 
been obtained for Tottington and the laying of their main cable through 
that district and on to Bacup was well in hand. By the end of this or 
early in the coming year it was expected the company would be in full work. 

UNITED ELECTRIC CAR CO. (LTD.) — The report of the directors for 
the year ended June 30 states that the works have been efficiontly main- 
tained as regards buildings and machinery, the cost of which has been 
charged against revenue. After paying interest (£2,500) and charging 
£4,515, 6s. 2d. for depreciation, the profit for the year is £15,189. 188. 9d., 
added to £2,873. Is. 114. from last year, making £18,062, 05 8d. The 
directors recommend a divided of 4 per cent. (less tax) for the year 
(£12,000), that £2.000 be carried to general reserve and that 4 1,062. Os. 8d. 
be carried forward. 


YALE ELECTRIC POWER CO. (LTD) -The report for the year ended 
June 30 states that the gross revenue shows an ineicise of £630, with 


profit on the year’s working of £297. The extensions of mains for street 
lighting, in accordance with the company’s agreement with the Council, 
were completed last autumn and the result has been quite satisfac- 
tory. In view of the increasing demand for light and power, it has been 
found necessary to carry out extensions at Dolwen and Duffws. More 
capital is urgently needed to place the company on a satisfactory footing 
and to carry the scheme to its legitimate conclusion. Demand is still 
greatly in excess of the company’s powers of supply, even after comple- 
tion of the works at present in hand. 

YORK TRAMWAYS CO.—At the half-yearly meeting on Wednesday, Mr. 
J. Kincaid said the Corporation in negotiating for taking over the tram- 
ways and the property of the company, intended to abandon the present 
system of working, and to substitute electric traction. 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES. 


arenes — 


NEW COMPANIES. 


BURGESS HILL & DISTRICT ELECTRIC SUPPLY CO. (LTD.) (85,698.)— 
Reg. Aug. 29, capital £5,000 in £1 shares (2,000 5 per cent. non- 
cumulative preference), to adopt an agreement with W. Simms, and to 
carry on at Burgess Hill and elsewhere in Sussex the business of an 
electric light and power company and that of electric and general engi- 
neers, electricians, manufacturers of aud dealers in all kinds of electrical 
apparatus and accessories, &c. Firet directora: W. H. de la Tour 
D'Avergne Findlay, H. Aldrich, W. B. Welch and A. G. Davey. Reg. 
office, Railway-approach, Bargess Hill, Sussex. 


GRAHAM MORTON (LTD.).—Reg. Aug. 24, capital £125,090 in £1 shares 
(85,000 7 per cent. cumulative preference), to acquire business of Graham 
Morton & Co. (Ltd.) and to carry on the business of mechanical, electrical, 
mining and general engineers, &c. First directors, M. Graham, J. Mor- 
ton and E. Gray. 

SURREY SYND. (LTD.) (85,669).—Heg. Aug. 25, capital £6,000 in £1 
shares, to adopt two agreaments for the acquisition of British letters 
patent No. 15,598 of 1901 for improvements in printing telegraph 
machines, and French patent No. 306,808 for similar improvements and 
& German patent No. 134,995, to carry on the business of a telescriptor, 
veloscriptor, telephone and telegraph company, to establish, work, manage 
and control electric recording systems, &c. 

TORQUAY TRAMWAYS CONSTRUCTION SYND. (LTD.) (85,659).— Reg. 
Aug. 24, capital £140,000 in £1 shares, to adopt an agreement with the 
Dolter Electric Traction (Ltd.) and to carry on the business of railway and 
tramway proprietors, suppliers of electric light and power, electrical engi- 
neers, contractors, metal workers, manufacturers of rolling stock, «с 
First directors, L. B. Schlesinger, Н. N. Lubbock and J. T. Jervis. Reg. 
oflice, Queen Anne's Chambers, Westminster, 8.W. 


STATUTORY RETURN. 

SLOAN ELECTRICAL CO. (LTD.)—Rsturn to Aug. 11 gives capital as 
£15,000, 5,000 A preference, 5,000 B preference and 5,000 ordinary shares 
of £1 each, of which 5,000 A, 4 B and 2,750ordinary have been taken up. 
£1 per share has been called up on 4 B preference and 1,250 ordinary, 
and £1,254 has been received. 6,500 shares are considered as fully paid. 
Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 
BASTIAN METER CO. (LTD.)—Memoranda of satisfaction in full of a 


| charge dated Dec. 30, 1901, and of debentures dated Oct. 20, 1901, secur- 


ing £6 000 and £2,500 respectively, have been filed. 


A. J. HARRIS & CO. (LTD.) -Issue on Aug. 16 of £1,000 debentares, 
part of series created July 19, 1905, to secure £1,500, charged on the com- 
pany's undertaking and property, present and future, including uncalled 
capital. No trustees. No previous issue of same series, 

SCOTTISH HOUSE-TO-HOUSE ELECTRICITY CO. (LTD.)—A mortgage 
or charge for £1,500, dated Aug. 24, 1905 (supplemental to a lien dated 
March 31, 1904), has been registered. Property charged, Coatbridge and 
Airdrie undertakings and company’s general undertaking and property, 
present and fature, including uncalled capital. Holders, County of 
London Electric Supply Co. 
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CITY NOTES. 


^ — — 


MEMORANDA (Sept. 7).— Bank rate 3 per cent, (Sept. 7, 1905) Price 
of silver 283d. per oz. Consols 8913 90 f for money, 90. — 90, for 
account; 24 per cent. annuities 89/—893. Consols Pay Day, Oct. 4: 
Stocks and Shares Continuation Days, Sept. 12 and 26; Ticket Days, Sept- 
13 and 27; Pay Days, Sept. 14 and 28; Mining Share Carry over Day. 
Sept. 11. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO.—The company are 
about to increase by one-third the capacity of their generating plant. 
which is now 9,000 u r. The scheme will include the erection of an over 
head main, 64 miles in length, which will tap the present main at Ha:tinzs 
and transmit current to North Vancouver for lighting, power and traction. 
A rough estimate by the general manager Mr. R. H. Sperling) puts the 
cost of the scheme at over S200, 000. 

CHELSEA ELECTRICITY SUPPLY CO. (LTD.) The directors have declared 
an interim dividend on the ordinary shares for the half-year to June 30 
of 2s. 3d. per share (at rate of 44 per cent. per annum), payable Sept. 15 
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Line, 


Aberdeen Corporation ...... 
Alrdric LIIILLILLLILIU ewE OEE OOF Fee tee 
Ayr Corporation 


Barcelona Trams Co. ........ 2,215 
Barcelona, Ensanche,Gracia| „ 288 
Barnsley PPP PSE err SUA Aug. 25 239 
* Barrow LIITITITTIIIITTITTIITTTTITTITII ГЕ! 808 
Bath Electric Trams, Ltd. 80 730 


Sept. 8 2:8 


Birkenhead RAPS EET ET ET Te aT 
tion. . Sept. 2 850 


Birmingham & Mid. . .... Aug. 25 1,418 
Blackpool Co: ration LELET э1 81 2,148 
Blackpool and Fleet wood... Sept. 2 1,447 
Blackp'l,Bt.Anne's&Lytham asa my 
Bolton Corporation LELETET ,* 3 1.858 
Bournemouth Corporation. Aug. 80 1.922 
Bradford Corporation . .. Sept. 2 4,558 
Brighton Corporation ...... » 8 1,275 
Brisbane Tramways ......... July 19 | 2'238 | 
Bristol Trams & Sept. 1 5,035 
Buenos Ayres & Belgrano. » 8 | 3,894 | 
Buenos Ayres Elec. Trams #2 
Burnley Corporation... . „ 2 | 1,167 
Burton Corporation » 8} 328 
Bury Corporation zè | " 
Calcutta ways CO. . * 2 342,266 
Ca mborne-Redruth i Aug n e 

,! 
Cardiff Corporation ......... E * 
Carlisle Tramw 0... Sept. 2 213 
Central London мау...) „ 2 5.520 
Chatham & Dist. Lt. Rys....| Aug. 31 701 

* City of Birm'gh'm Tram Co. » 25 4,987 
City & South London Rly..| Sept. 3 2,330 
Colchester Corporation , Aug. 81 240 
Cork Electric Trams Co, ... * 527 
Devonport & Dist, Trams. . „ < 488 
Dover Corporation.. . .. .. . Sept. 2 276 
Dablin & Lucan Railway... м: 160 
Dublin Southern District...| „ 1 1,146 
Dublin United. . . . ... „„ 1 4,875 
Duadley—Stourbridge......... Aug. 25 1,107 
Dundee Corporation ..„....... » 80 849 
East Ham ounoll............ Sept. 2 810 
Gateshead & Dist. Trams...) Aug. 95 993 
Glasgow Corporation.. . . . .. Sept, 2 15.227 
C loucester Corporation Aug. 80 801 
Gravesend—Northfleet...... s. a0 £93 
Gi. Northern & City Rly....) Sept. 2 1,455 
Greenock & Port Glasgow.. Aug. 25 722 
Halifax Corporation ...... „ 30 2,631 
Hartlepool Tramways ...... m 4 832 
Hasticgs Elec. Trams Co... TED. 792 
Huddersfield . . . . . . . . Sept, 2 1.433 
Hull Corporation ............ » 2 3,209 
Ilford District Council.. 2 470 
Ilkeston Corporation. . А E ыс 
Ipswich Corporation......... 5 2 496 
Isle of Thanet Co. ....... Vest z 9| 1,889 
Kidderminster & District...) Aug. 25 153 
Kilmarnock Corporation T S 
Kirkcaldy Corporation ...... » P0 226 
Lanarkshire Trams Co. 5. 8 928 
LOS og iO. os Ne id: » 315 222 
Leeds Corporation... ......... Sept. 2 6,007 
Leicester Corporation ...... 7 2 9,125 
Liverpool Corporation ...... Aug. 260 | 11,074 
Liverpool Overhead RI. . Sept. 3 1.513 
London County . re E a 
Lowetoft. ОРОН а $ 
Maidstone Corporation. .. Aug. 81 128 
Manchester Corporation . Sept. 2 12,772 
Morsey Railway ............... ipo 2 1,546 
Merthy?e „әсс e| Aug. 95 185 
* Metropolitan Elec. Trams „ 25 8,377 
Чаар! Засл | ” эб 500 
Musselburgh ......, КОТ ГУ 2.6 
Nelson Corporation ......... Sept. 2 151 
Newcastle-on-Tyne Corp... A. 9.659 
Newport (Mon.) ........ TT EPA © BA 
Northampton Corporation га 1 441 
Oldham, Ashton & Hyde... Aug. 95 696 
Oldham Corporation. . . Sept. 3 1,563 
Perth (W. A.) Ele. Trams; „ 1 1,277 
Peterborough — P—— Aug. 25 165 
Portsmouth Corporation... Sept. 2| 9,00 
Potteries HZLILLILLITTTTTTITIITTITTIS Aug. 95 | 1,615 
Reading Oorporation......... „ 31 677 
Rochdale Corporation | „ 26 1.098 
Rotherham Corporation .. „ 31 4:9 | 
Rothesay .................. — | 25 525 
Salford Corporation . ... Sept. 1 4141 
Sheerneas PEPTIC H i tit ttt t е. Aug. 93 "101 | 
Bheftield Corporation ...... Sept. 3 4.735 
Bouthampton Corporation. Aug. gy 1.070 
Bouthend Corporation ...... | ^ 1 
Southport Tramways ...... ET Эй 590 
B. Staffordshire Trams. 25 746 
Stockport Corporation... Sept. 1 900 
Sunderland Corporation . 3 1409 
Swansea Trams . . | Aug. 25 997 
Swindon Corporation s... 8U | 713 
Taunton Trams S * 25 82 
Tynemouth and District...) „ 25 446 
Tyneside Trams Со. . „ 80 403 
Wallasey District Council. sept, 2 837 
anne rd el 2 51. 
Warrington Corporation . Au, 3} 815 
West Ham Corporation — t Br 2 092 
Woston-super-Mare ...... . „ og | 47 
Wolverhampton Corpn. 0 801 
Wolverhampton District ... „ 285 432 | 

* Worcester. csiccsesssccccvscsecce! е 25 864 
Wrexham............... xe] 25 107 
Yorkshire Woollen Distriot is 25 700 


+1+++++++ 1 iti 


Ine, AGGREGATE, 
Ex We = 
a) 0, of с. or 
weeks. Amount. Dec. (a) 
£ £ 
~ 1414 22,027 |- 1,404 
+ 27| BÓ 6,815 |+ 22 
+ 217 35 77,192 |+ 9,891 
+ 20| 35 10,571 |+ 1,968 
+ 1| 8 5,551 |- 
+ 47| 3i 8,278 |+ 1,888 
+ 74| 84 23,756 |+ 1 
+ 118 d i 
- 26 22 7,888 |+ 
- 201 2 58,189 |+ 9,419 
- 83 22 31,638 |+ 997 
- 17 9 8357 |- 
+ 16 +8 45,876 |+ 1,781 
+ 467 | #21 31,482 |+ 4,521 
- 658| 22 | 101,317 |- 4,591 
- 5| 28 | 35,831 |+ 
+ 121 2 | 225 |j 
+ 459| 4 | 21782 |+ — 1984 
+ 762| 86 | 114,057 |+ 5,537 
+ 50 92 | 85101 |+ 1.619 
— 59 822 7,492 |- £63 
+ 5.792 9 |R881,754 4 R60,559 
ru wu |27 2.0.5 | . 
a” dE as 6,591 |- 
- В| 9 50,949 |- 1,938 
+ 83! 85 28,464 |+ 9,655 
+ 117) Р4 | 185,725 |+ 3,818 
- 109 9 20,363 |- 832 
- 15| Б 1,566 |- 612 
= 11 86 17,210 |+ 758 
- 141 B 15,888 — 9,263 
- 9 92 5,449 |- 213 
4 2| 9 1,870 |+ 
„ X |j) 9 | ило |+ 1m 
+ 16 | 34 80,993 |+ 1,461 
+ 61 29 19,290 |+ 3,957 
+ 68 B 81,149 |+ 649 
+ эг 14 205,56 |+ 10,157 
- 70 92 7,097 
- 2| 8 7,941 |: 876 
+ 90! 9 1254) |+ 8,767 
+ 8| 8 91,759 + 9,411 
- 65| 92 87,189 |+ 1,810 
+ 1 | 84 9,062 |- 1,046 
T 4 8,237 T 
- 81 21 | 80,599 |+ 640 
- 91 99 49,297 |+ b70 
25 | 94 | 11,496 l|- 24 
= 10 22 10,868 — 194 
249 49 | 28,851 |- 9401 
; | 84 4,260 |- 222 
- 81 98 5,643 | id 
+ 106 85 24,808 + 2455 
+ 70 6 1,506 |+ 789 
— 283 93 | 189,918 |+ 3.628 
^ 35 73,170 M 
+ 663, 84 | 860,656 |+ 8,888 
= Sr) p 16478 |- 490 
— 12 ge 8,099 " 
- 215 22 | 292,000 |+ 11,584 
+ 199| 9 13,852 |+ 895 
= 9| M 6516 |- 828 
| 4- 1951 |. 84 83,549 |+ 40,920 
+ 22 81 11,886 |+ 673 
LIII 87 8,655 
+ 6| sg 8,094 |+ 29 
- 85 22 85,944 + 2.803 
＋ 63 22 13,697 |+ 1,980 
- 46) 91 10,381 |+ 4,880 
+ 50 34 18,886 [+ 318 
+ 28 | 28 | 88491 |+ 10,596 
+ 83 85 48,242 |+ 2,785 
- 6| 84 4,802 — 326 
- 133 99 51,824 |+ 1,764 
+ 86 84 | 57,292 |+ B56 
S^ aan TE | 
- 74) 93 | 10,039 |- 8:8 
+ 194| 84 7,411 |+ 1,969 
- 16 28 | 100,662 |-+ 6,881 
+ Y | 84 2,452 |+ 298 
- 75 28 | 115,019 |+ 50.5 
— 78 22 22,603 — 238 
+ 103 | 84 | 11000 |- 833 
+ 68 | 84 | 94417 |+ 8 
‘+ 160 22 16,751 |+ 2,876 
- 9| 9 81,089 |+ 801 
+ 336 84 23,610 |+ 4,946 
; 22 4,559 | 
6| 84 1,789 |- 186 
31 84 | 9897 l|- 943 
45 | 86 14,822 |-- 1,957 
23| 22 | 18,601 |+ 601 
6 | 34 17,095 |+ 25 
l4 | 92 | 7693 |+ 862 
850 | 22 | 87,682 |-- 15,119 
107 | 84 | 5,081 |+ 514 
9| 22 18,233 | 
8 81 | 13,814 |+ 23 
22 34 10,501 |+ 649 
4| 84 | 3,460 !- 325 
108 | 8 22.054 ＋ 1,809 


(a) These comparisons are with the corresponding period last year, 


$ Plus 2? days. ** Fortnight, 


t Minus 8 days, 
" Partly electrical, 
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GENERAL ELECTRIC CO. (LTD.)— The transfer books of the 4 per cent. 
debenture stock will be closed from 18th to 30th inst. inclusive. 


ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—In 
view of the recent accident at Ramsgate, the directors have decided to 
defer making any payment for the present on account of the second halt. 


year’s preference dividend, usually paid Sept. 1. 


MACKAY COMPANIES.—The regular quarterly dividend of 1 per cent, 
on the Preferred shares of the Mackay Companies will be paid on Oct. 2, 
The transfer books will be closed from Sept. 18 to 30, inclusive. 


RAND CENTRAL ELECTRIC WORKS (LTD.),—The units 


August were 986,000, yielding £9,000, compared with 87 


in corresponding period of last year. 


generated during 
9,475 and £8,150 


RUSSISCHE AKT. GES. FELTEN & GUILLEAUME, ST. PETERSBURG.— 


This company has decided upon liquidation. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Sept. 13 a special settling day in 85,102 6 per cent. cumulative 
preference and participating shares of £1 each, fully paid, of the Durham 


Collieries Electric Power Co. (Ltd.) and а further issue of £ 
stock of the London United Tramways 


cent. first mortgage debenture 


300,000 4 per 


(1901) (Ltd.) and have ordered the latter to te quoted in the official list 
as well as 119,694 £1 fully-paid ordinary shares, 100,000 £1 fully-paid 


6 per cent. non-cumulative preference shares and 
debenture stock of the River Plate Electricity Co, (Ltd 


5 per cent. 


) 


£194,684 5 per cent. 


The committee 


have been asked to grant quotations to £50,000 5 per cent, first mortgage 
debenture stock of the Anglo-Portuguese Telephone Co, (Ltd.), £100,000 


' A" debenture stock and £100,000 6 per cent. * В” deben. 


tare stock of the Kalgoorlie Electric Power Co. (Ltd.) and 12,000 fully- 


Rosario Electric Co. (Ltd.), 


: | fi | : 

2 н. | Price | кй DIVI- | BUSINESS, 

ч | 48! NAME, Wed. | Bag DEND | WEEK TO 

E AE Sept. 6. | 888 DUE. | SEPT. 6. 
a | 

i ——— | — sm 

ELECTRIC RAILWAYS P High. | Low. 

Ц А £8 а, est. | est. 

b £0 | Anglo-Argentine E Mero. S$- P4 | 9 6 Ар, Oet Ру, f$ 

5 29 Do. 63% Cum. Pref. ..........| 5j-ti 49 8 =н 65 bii 

at. 67 Do. Permanent 6% Deb. Stoch 141 —144 4 8 3 = ee * 
3t. 5% Auckland Elec, Trams 5% Deb. 

QUE) еы легә дал» аск] 1007108 | 428, d = 06 1054 

1С 12/0 | Barcelona Tramways Ord, ........) 1114] 4 40 С | К S 
1( b 0 Do, 6 Cum. "О 9 —10 b 0 0 — .. .. 
Bt. «y | Do. 477 Deb. Stock (red.) „„ 97 —102 E] 8 3 -— | LET ee 
1000 Б Do. 5 per Cent. Debs. ....... | 93 —101 419 0 8 
5 „ | Brisbane Electric Trams. Invest. WC 
5 3/06 Do. Б Cent. Cum. Pref. .... 1 zal 611 2 = e г 
Bt. 43% a ti per Cent, Db. Prov. Сів. 96 —98 |412 0 вл i А 
Bt.| 6 British lumbia Elec, Rlwy. 
De ON ˙²˙»-»A cielo ur ати. | 312 —115 5 4 4 di» "Hu WT 
Bt. 5% | Do. Pref. Ord. Stock . . .... | 102 —105 415 3| С 109] 1°54 
| 57 | Do. 6% Cum. Pup. Pref. Stock. 102 —105 |4 15 8 72 EZ 
4'| 4)%| Do. per Cent. 1st Mort. Dbs. 1037—1057 4 7 9 — ee ws 
100, 4}% Do. Vancouver Power Debs, .. 93 —101 4 9 1 E Mn ee 
t| 2/6 Buenos Ayres and Belgrano Ord. 3—8} |6 8 1 x f| 3 
t 8/0 Do. “ " HILLIIILLDIITTITITTTTITITITIITTR, 4 —bi b 14 4 — E | .. 
St. 5% Do. Б per Cent. © eee 106 —107 4 13 5 ~ 1763 ш 
Bt.| 57 Do. 57 204 Deb. (red.) 102 —105 | 415 8 - a ка 
St. 5% | Buenos Ayres Elec. Trams (1901) 
L LALEEEEETETTETEE r ee „„ „ 97 —99 5 1 0 . 
100, 5] Buenos Ayres Grard National 
o За. 101—104 6 5 9 85 4 
160| 6” Do. 6; lst Deb. Bonds........ | 102 —106 | 5 13 8 е 1924 
6| bu | Calcutta 9 (Ncs. 1 to 105) -le 8 13 6 = 10 $52 
5 C3 | Do. Nog. 105,001 to 187,010 ....| 9 —0) | Y 9 9, 
100 44% | Do. 447 lst Deb. Stock (red... 107 —119 4 9 7| I Р 
1 0/6 Саре Electric Tram Shares. 1! —]À 413 4 55 I 186 
St. 6% | Colombo Trams & Ltg. 5% Ist Mt 
Deb. (RORY zi. A d OR —105 4 15 3 - 101 Е 
- | Havana Elec. Ку, Соп. Mt. 5% 
| $1,000 50 year Cor p. Рав. T 98 —1CU. T Şi à 
St. 52 | Madras Elec. Trams 5% Deb. Stk. 108 —1(5 415 3 Jio ol oc 
100! b% Montreal St. Ry. St'g 6% Mort 
| Debs. (1908) ..................| 101 —104 | 416 9 = 
100 44% Do. cage чу Debs. (1922). 102 —104 | 4 6 7 es 
Bt. 5% | Perth (W.A.) Elec. Trams, Ist Mt. 
Deb. Stk. 996•„52.k „„ ве, 08 —106 4 14 4 ee 105 -- 
Sag Piu'o Tramway, Light ar d 
Power Co. 81C0 Stock .........| 144 —147 T $$ 1464 1 6 
х | T Do, 5% Ist Mt. $:00 ОЪ», ......| 190 — 2 ‘a oe Ц 01 
| ELECTRICITY SUPPLY. | 
b 5/0 | Calcutta Elec Sup. Ord. (I-30 00 11-3 4 21 93 | 
5 2/1 Го. (60,001-8),0U0) ........ ee 9 – 04 41: 9 di As 
(0 1% | City of Wellington Elec. Lt. and | 
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WE conclude in this issue the first part of our report of the 
Seventy-fifth Annual Meeting of the British Association for 
the Advancement of Science. The Association has visited the 
principal towns of South Africa, from the ancient city of Cape 
Town to the “ day-before-yesterday " township now rising 
around the Victoria Falls of the Zambesi in the north. The 
productive work—viz., the reading and discussion of Papers 
in the various sections, has taken place only at Cape Town and 
at Johannesburg, however, the forenoons of four consecutive 
days having been spent on this work in each of these cities. 
The afternoons were reserved for receptions and visits to 
various places of interest. In the evenings, at Cape Town, 
Durban, Pietermaritzburg, Johannesburg, Pretoria, Kimberley 
and Bulawayo the usual series of popular scientific lectures 
were given, and were received with enthusiasm. At Cape Town 
extensive private hospitality was offered to the members and 
their families, and was greatly appreciated, some hundred and 
fifty having been able to accept it. This is the third time 
that the Association has gone abroad as a concerted whole, 
and the significance of the visit this year with regard to the 
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Imperial spirit, economic advantages and the progress of the 
sciences generally has been referred to by more than one 
speaker at the inaugural meeting and in more than one Sec- 
tional Presidential Address. Our correspondent in Cape Town 
expresses the hupe, echoed by all loyal South Africans, that 
one result of this visit may be the broadening of the constitu- 
tion of the British Association to include within its field of 
action the whole of His Imperial Majesty’s dominions beyond 


the seas. 
— — 


THE use of roller bearings upon tramway and railway 
vehicles has been advocated for many years, and repeated 
trials upon a working scale have been made. Mr. How’s 
British Association Paper, of which we print an abstract else- 
where, as well as a report of the discussiou upon it, makes 
considerable claims in the way of power saving, and describes 
the latest type of bearing, the result of years of trial and error. 
There is no doubt that, when new and in good condition, roller 
bearings show a distinct saving of power when compared with 
ordinary bearings. Although only a small portion of the total 
propelling power is spent on journal friction, it is doubtless 
worth saving, if the cost is not too great. It may be noted 
that the proportionate value of journal friction is considerably 
greater in railway vehicles than in tramcars, the rail friction 
being so much greater in the latter. 

THE essential point is to show that the upkeep of the roller 
bearings does not more than offset the saving of power, and 
on this experience has been discouraging. It is not always 
recognised that the duty put upon the rollers and the journal 
in this form of bearing is very severe if considerable pressures 
are involved. Contact is, theoretically, along a line, but the 
materials necessarily yield, and the contact lines broaden into 
narrow strips. Consequently, the surfaces-are uudergoing, on 
a very small scale, the same kind of action experienced by the 
surface of a pneumatic tyre, and, if the load is great, abrasion 
will result. The difficulty cannot easily be met by increasing 
the proportions of the rollers pari passu with the load. Increase 
of length would appear the most useful, but the diffieulty of 
maintaining parallelism limits that dimension. There is a fur- 
ther parallel with the pneumatic tyre, which is a successful and 
fairly economical device on the light bicycle, but an extremely 
expensive and rapidly-wearing one on a heavy motor-car. 


It follows that the selection and treatment of the material, so 


that it shall have a very high elastic limit, and such a mounting 
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of the rollers as shall maintain strict parallelism are the methods 
left open to the designer, and the measureof success obtained can 
only be proved in use. It would, however, seem possible, by 
dynamometer experiments of short duration, to find out the 
limiting loads at which surface fatigue and abrasion set in, and 
thence to guarantee each size of bearing for a reasonable life 
under a definite load. A very important point in the economy 
of maintenance is to ensure that any wear occurring shall take 
place in the easily-replaveable rollers and not in the expensive 
journal sleeve. 


— — 


WE briefly report in this week’s Contemporary Science 
column an interesting experiment by Prof. WORTHINGTON, of 
Devonport, on the optical properties of space at high potential. 
Not being satisfied with the negative results of FARADAY'S 
experiments of the ice-pail type, he endeavoured to discover 
some effect on the velocity of light in ether due to electric 
charges at rest. He sent two parallel beams of light through 
two open brass tubes having a difference of potential of 60,000 
volts, but failed to find any change in velocity amounting to 
more than about a hundred-millionth. This is a purely nega- 
tive result, and is one more confirmation of LORENTZ's dictum 
that nothing affects light except electrons. Whatever may be 
the stresses, real or imaginary, that are established in the 
ether by the presence of electric charges, they are absoiutely 
without effect on the velocity of propagation of light through 
it. The electro optic effects hitherto discovered are conditioned 
by the presence of dense matter, which, of course, contains 
both free and bound electrons in abundance. Prof. Wor- 
THINGTON's experiment is valuable and timely, although its 
result was a foregone conclusion. 


THE award of the Local Government Board with regard to 
the change of pressure in Marylebone is published on another 
page. It concerns, of course, only a small proportion of the 
consumers—viz., those who were connected to the mains of 
the Metropolitan Electric Supply Co. before 1896 and object 
to the increase of pressure now to be made; the other con- 
sumers have had to submit to the change under the safeguards 
which have been imposed on the electricity undertakers by the 
London County Council in conformity with the revised Board 
of Trade regulations. The chief difference between the two 
sets of conditions is that in the case of these old consumers no 
change of pressure in any particular instance is to be made until 
the actual sanction is obtained of the fire office in which the 
consumer is insured. We trust that the fire offices will now 
do everything to facilitate and accelerate the work; in the 
majority of cases the change will be to their own interest, for 
an entire revision of the consumer's wiring—in many cases of 
wiring which needs revision badly—will be made at the 
expense of the Marylebone Borough Council. Apparently it 
will be necessary for the Council first to obtain the formal 
consent of the fire office for the work to be done, subject to 
its being subsequently passed by the firo office inspector. 
Otherwise a deadlock may ensue by the consumer refusing to 
have the work commenced until the fire office has endorsed 
his policy, and the office refusing to do this until the work is 
completed and passed. We do not envy the position of the 
Borough Electrical Engineer during these negotiations, but as 


he has already satisfied the large majority of the consumers, he 
will doubtless be able to conciliate the present **irreconcilables" 
without the necessity of another Board of Trade arbitration 
under the fifth clause of the award. 


TurspAY's Morning Post contained an important leading 
article on the proposed abolition of submarine mines. We 
agree with our contemporary that, if this abolition is seriously 
contemplated, a better reason for it should be advanced. It is 
urged that such engines of war are dangerous, not only to an 
enemy, but to the country's own vessels in time of peace. This 
is true enough if the observation refers only to floating mines 
which must be struck by a ship to cause an explosion, but, except 
during war, such mines are never put down. Those which now 
guard our coasts cannot be fired except by closing an electric 
circuit on shore, and, even if the submarine conductors should 
be short-circuited, an explosion cannot result, as the battery is 
installed at the shore end. Generally, there are two methods 


of firing submarine mines, one being by single observation 


and the other by double observation. The first method 
necessitates the employment of only one operator, who closes 


the firing circuit when he considers that the vessel is approxi- 


mately over the mine. This can be done with a fair degree of 
accuracy by a trained man who is thoroughly familiar with the 
ground. The second method is much more reliable, and renders 
necessary two firing stations with an operator in each. In this 
case the firing circuit passes through both stations and is inter- 
rupted in each by a switch. By drawing straight lines to join 
the stations and the mine a triangle is formed, and it is obvious 
that when a vessel appears to each operator to be on the line 
joining the station and the mine that it is vertically above the 
mine itself. Hence, when each man sees the vessel on his line of 
fire he closes his switch, and although it is unlikely that this 
would take place at the same instant, yet as both switches are 
in series, it will be seen that the mine cannot be fired until the 
vessel is in exactly the correct position. With mines of this 
description there should be no danger in time of peace. 


Many local newspapers are waxing quite hysterical in their 
advocacy of gas and the rejection of electric light. A Grimsby 
paper is no exception; it is indignant at the possibility of 
another loan to the extent of £18,000 for the electricity works, 
and inquires “Can any individual put his finger upon any 
particular advantage and say, ‘That comes through having 
spent £80,000 or more in electric lighting and power plant! 
What great crime has the electric lighting prevented in our 
streets! What accident has it averted?” These questions are 
difficult to answer and are almost equivalent to the remark of 
the Irish railway official who said that the accidents which 
happened were certainly bad enough to frighten the public 
very severely, but if only the public knew of the accidents 
that did not happen they would refuse to travel at all! 


IN the fight between electricity and gas, an interesting 
case has arisen at Seaton (Devon), and it is doubtful whether a 
similar instance has ever been recorded before, Mr. W. 
Purvis attended personally before the Seaton Urban District 
Council, and said he intended to apply for a Provisional 
Order for the installation of an electric lighting scheme 
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at Seaton, and asked the Council whether they would join with 
him in some kind of draft agreement. Evidently anticipating 
some trouble from interested parties, he pointed out that any 
members of the Council who were shareholders in the local gas 
company would not be eligible to vote on the matter. It then 
transpired that every member of the Council was a shareholder 
in the gas company! Mr. Purvis finally decided to leave it 
to the Clerk as to whether the Council were competent to deal 
with the matter. 


—— 


Ir is not often that an entire tramway system comes into 
the market for sale by tender, but this is the fate of the South 
Lancashire tramways, which were started with great éclat in 
1903. This event cannot be regarded with anything but re- 
gret, for there was originally great promise of success which 
has not been fulfilled. Speculation as to who will become the 
purchasers of the undertaking is useless, but it may be sug- 
gested that the opportunity is an excellent one for the Lan- 
cashire Electric Power Co. Undoubtedly the acquisition of a 
tramway load would be very advantageous, and as the gene- 
rating station at Atherton is well-designed and is situated some 
eight miles from the Power Company’s station at Radcliffe it 
might be made to fit in well with their system. 


— — — 


Liverpool and Southport Railway. Four battery sub- stations 
are being placed on the Liverpool-Southport “electrified” line 
of the Lancashire and Yorkshire Railway, and two of these 
are already erected. We hope to be able to publish a descrip- 
tion of them at an early date. The contractors are Messrs. 
Dick Kerr & Co. 


Cable Interruptions and . 
Date of Interruption. Date of Repair. 
Tarifa—Tangier ............ Jan, 18,1904 .. — 
Jamaica—Colon ............ Jan. 10, 1905 .. — 
Cadiz — Teneriffe............ July 20, 1905 — 
Iquique— Antofagasta July 21, 1905 Sept. 8, 1902. 


Patent Amendment.—Messrs. W. T. Glover & Co. seek 
leave to amend their patent No. 19,811 of 1901, for “ Improve- 
ments in apparatus for testing the insulation of electric cables 
and the like,” the reason being to limit the scope of the 
original claims, which are considered to be too wide. Particu- 
lars will be found in the Official Journal of the Patent Office for 
September 6th. Objections to the amendment must be lodged 
at the Patent Office before October 6, 1905. 


Newfoundland Cable.— A new cable connecting the Com- 
mercial Cable Co.’s system with Newfoundland, and worked 
from the Commercial Company's station at Canso, has just been 
laid by the c.s. “ Mackay-Bennett." The cable was manufac- 
tured by the Telegraph Construction & Maintenance Co. for 
the Newfoundland Government, and was taken out by the c.s. 
“Colonia,” from which vessel it was transferred to the Mackay- 
Bennett” when the “Colonia” ran aground. The cable con- 
nects with the Newfoundland Government land telegraphs. 


Obituary.— We learn with regret of the death of Dr. Oscar 
May, at Frankfort-on-the-Main on August 25th, at the age of 50. 
Dr. May was one of the founders of the Elektrotechnische 
Lehr-und Untersuchungs-Anstalt of Frankfort, and was till 
1895 instructor in electric lighting at that institution. At the 
Frankfort Exhibition in 1891 he was a member of the presiding 
committee and one of the secretaries of the Scientific Com- 
mission. Since 1892 he has been consulting electrician to the 
Union of German Fire Insurance Companies, and he was on the 
“Safety Regulations” Committee of the Verband Deutscher 
Elektrotechniker. In his capacity as consulting engineer he 
took a large share in the conversion of horse traction to electric 
traction. He was the author of a number of books, some of 
which were translated into English and French. 


Serious Accident on the New York Elevated Railway.— 
Eleven persons were killed and eight others fatally injured in 
an accident which occurred on the New York Elevated Railway 
on Monday. It appears that the points were set wrongly for 
a train travelling at 30 miles an hour, and after the first car 
had got over them safely the pointsman attempted to rectify 
the error by shifting the points to their correct position. This 
derailed the second car, which fell into the street, while the 
third dashed into a building. It will be observed that although 
the railway is worked electrically, the accident was not due in 
any way to the electrical equipment. 


Opening of the Burslem Electricity Works.—The generatin 
station which has been erected by the Burslem Town Counci 
was opened on Thursday last week. The works have been 
designed by Mr. Ashton Bremner, who is also resident engi- 
neer. The generating plant consists of two 150 kw. Dick 
Kerr dynamos directly coupled to steam engines supplied by 
Messrs. Howden. In the boiler house there are two B. & W. 
boilers, with a total evaporative capacity of 100,000 Ib. of 
water per hour, one of which works in conjunction with a 
refuse destructor. The station also contains a battery of 
246 E.P.S. cells, with a capacity of 350 ampere-hours at 10 
hours, and a balancer and booster. The cables are Messrs. 
Callender’s vulcanised bitumen laid solid in wooden troughs. 
A two-wire continnous-current network at 220 volts has been 
put down, the tariff being 5d. per unit for lighting and 2d. per 
unit for power. A provisional order was obtained in 1899. 


Vienna-Pressburg Electric Railway.— Vienna and Pressburg 
are to be connected by a standard-gauge electric railway, and it 
is hoped, according to the Zettschrift für Elektrotechnik, that the 
portion from Vienna to Gross-Schwechat will be opened during 
the present year. Altogether the line will be some 433 miles 
long, and a little over 8 miles will lie within the Vienna district. 
This portion will be worked by continuous current, the re- 
mader being worked with three-phase current. The line is 
to start from a special station in the centre of Vienna, and 
will follow the river Donau throughout, making use for some 
12} miles of existing steam lines. In the vicinities of Vienna 
and Pressburg the service will be of the nature of a tramway 
service, while the trains on the inter-urban portion of the 
system are to follow each other at intervals of 14 hours. The 
power station for generating three-phase current is being 
erected at Regelsbrunn, in the centre of the inter-urban portion 
of the traction system. Motor cars are to be employed in 
connection with the passenger service, and locomotives are to 
be provided for hauling the goods trains. 


Railway Returns for 1904.—A large amount of statistical 
information relating to the working of the railways of the 
United Kingdom in the year 1904 is given in a report recently 
issued by the Board of Trade. It appears that the increase in 
the number of third-class passengers was rather greater in 
1904 than in 1903, but it was still small as compared 
with the annual increases shown by the returns for the 
years previous to 1902. This falliog off in the rate of 
increase is attributed, in great measure, to the increas- 
ing competition of tramways, and is demonstrated by the 
following figures : In each year from 1899 to 1904 inclusive the 
total number of third-class passengers per annum on all rail- 
ways showed the following annual percentage increase on the pre- 
vious year: 4:2, 3:5, 2:9, 1:1, 0:5, 0:6. On the other hand, the 
annual increases in the number of tramway passengers during 
the corresponding period were 7:7, 15:2, 12:5, 16:4 and 20:6 
per cent., the figure for 1904 not being available. A remark- 
able feature is that, in 1900, the number of tramway passengers 
exceeded that of third-class railway passengers, and since the 
annual percentage increase of the former has been greater than 
that of the latter, the excess has also increased, until in 1902 
there were 313,828,000 more passengers carried by tramways 
than there were third-class passengers carried by railways. Up 
to 1902, the figures for tramways did not include lines built 
under the Light Railways Act on public roads; in 1903 these 
were included, and hence the percentage increase given for that 
year appears larger than it actually should be. The total 
number of passengers carried by tramways and light railways 
(on public roads) in that year was 1,681,949,000. 
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THE TESTING OF HIGH-TENSION INSULATING 
MATERIALS. 
BY C, KINZBRUNNER. 
(Concluded from page 812.) 


It remains now to be shown how materials other than presspahn 
behave with regard to the time test, and what is the influence 
of the shape of the electrode on their insulating strength. It 
is, of course, impossible to give here the results of all the 
experiments made with a large number of different materials ; 
it will be sufficient to give one typical example for each of the 
more frequently-used materials, and to draw the final conclu- 
sions from these and the other experiments. It is proposed to 
give here the results of the time experiments on the following 
materials: (1) Manila paper (not treated), (2) varnished paper, 
(3) varnished linen, (4) rubber, (5) gutta-percha, (6) pure para, 
(7) ebonite. | 

For the reasons given above the materials were neither 
heated up nor dried before the experiments, but used in their 
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Inthe tests with the spherical electrode (I) two samples, when subjected to 1,700 
and 1,800 volts respectively, broke down immediately. Two other specimens 
1,400 volts and 1,450 volts ркы for half an hour without failing. 
In the tests with the flat electrode two samples were subjected to 1,550 and 
1,600 volta respectively. and they broke down at once. Two other test pieces did 
not fail within half an hour when tested with 1,850 and 1,300 volts respectively. 


Fra. 17.—Time Curve ron 0:'2»tx. MANILA PAPER. I. SPHERICAL 
ELECTRODE. (No. 4.) II. FLAT ELEOrRODE. (No. 6.) 


ordinary state. The temperature of the room was kept as 
constant as possible (about 17? C.), and the degree of humidity 
was nearly always about 70 per cent. It was, of course, im pos- 
sible to test manila paper with a pointed electrode, as the point 
would have hurt the sample. Hence only spherical and flat 
electrodes were used. The two time curves for the spherical 
and the flat electrodes respectively are plotted in Fig. 17. The 
influence of the thickness of the material on the time constant 
seems to be very small with paper, as will be seen from Fig. 18, 
which gives the result of an experiment made on a consider- 
ably thicker piece of manila paper with a small flat electrode. 
The time constant is here but 14 minutes, against 40 seconds 
with the thinner piece of the same paper. 

Owing to the great importance of varnished paper and linen 
for the insulation of machines this series of experiments was 
made with great care and accuracy. On account of the var- 
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Fic. 18.—TimeE Curve ков Тніск MANILA PAPER. 


nished surface of these materials it was, of course, impossible 
to use sharp electrodes, but even the application of spherical 
electrodes seemed to alter the surface of the varnish. Thus 
the experiments made with the flat electrodes are the most 
reliable ones, and these only will be given here. In order to 
simplify the experiments a little it was first ascertained whether 
the area of the electrode had any appreciable influence upon 
the break-down voltage of these materials. For this purpose a 
very small electrode having a diameter of lcm. only, and a 
very large one having a diameter of 12 cm., were used, besides 
the electrode No. 6 (4cm. diameter) The following curve 
(Fig. 19) shows clearly that the actual disruptive voltage is 
independent of the size of the electrode, if the diameter of the 
latter exceeds about 2 cm. Hence in all the experiments with 
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varnished papers and linens a flat electrode with a diameter of 
4 cm. and round edges was used. | 

Instead of using & thicker material, which would have had 
to be specially made for this purpose, several layers of the 
same material were put together, and tested in this way. This 
corresponds also with the actual application of the material, as 
these papers are generally manufactured in one or two strengths 
only, and used in layers, according to the voltage. 

The results are plotted in Fig. 20. Curves I., II. and III. 
are for one, four and seven layers respectively. These curves are 
quite similar to those obtained for presspahn, except that the 
value of the time constant varies slightly. In order to find the 
maximum value of the time constants which are likely to occur 
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Fig. 19.— RATIO BETWEEN CONTACT AREA OF ELECTRODE AND 
DIELECTRIC STRENGTH оғ 0:35 MM. VARNISHED PAPER. 


in the practical testing of insulating materials of this kind, 20 
sheets of varnished paper were tested, and the time constant was 
found to be about 12 minutes. Thys even for the very strongest 
sheets of varnished paper it will be sufficient to fix the time of 
testing to about 15 minutes. 


Curve I. in Fig. 20 shows in a very striking manner the 


necessity of applying the voltage for a sufficient time; if the 
voltage were applied in this case for a quarter of a minute only, 
the material would stand a voltage about 40 per cent. in excess 
of its actual disruptive voltage. But even for comparative 
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Single Layer (Curve I.).— One specimen was subjected to 14,000 volta and broke 
down immediately. A second specimen withstood 7,500 volte for half an hour 
without failing, while à third sample was still intact after being subjected to 
7,460 volts for one hour. 

Four Layers (Curve I1.).—One test piece withstood 14,000 volts for half an hour 
without breaking down, while another sample was intact after being subjected to 
13,500 volts for one hour. 

Seven Layers (Curve III.).—Two specimens on being subjected to 22,000 and 
23,000 volts respectively, broke down at once; another sample withstood 17,300 volts 
for half an hour without failing, while a fourth test piece withstood 17,200 volta 
for one hour without breaking down. 


Fic. 20.—Time Curves For 0:35 мм. VARNISHED PAPER, FLAT 
ELECTRODE., (No. 6.) 


tests it would be entirely wrong to fix the time of testing to a 
quarter-minute, or any other arbitrarily selected time, as may 
easily be seen from the curves in Fig. 20. Supposing, for instance, 
that we had fixed the time of testing for the above-mentioned 
materials at half-a-minute, then we should have obtained, for 
the single layer, a voltage which would have beén about 10 per 
cent. larger than the actual disruptive voltage; for the four 
layers we would have got about 25 per cent., and for the seven 
layers about 20 per cent. too much, Taking another material, 
say, for instance, presspahn, 1 mm. thick, a test of half-a-minute 
duration would have given a voltage of nearly 40 per cent. in 
excess of the actual disruptive voltage. 

This fact cannot be sufficiently emphasised, as in the writer's 
opinion the cause of the enormous differences in the experi- 
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mental results published hitherto lies in this direction. In 
connection with this I should like to refer to Part I of the 
* Report on Temperature Experiments carried out at the 
National Physical Laboratory,"* read by Mr. E. H. Rayner 
before the Institution of Electrical Engineers on March 9, 
1905. In this excellent and very important Paper are given 
the disruptive voltages of a great number of materials, such 
as presspahn, varnished and oiled linens and papers, fibre, &c., 
under various conditions as regards temperature. In describing 
the method of testing it is stated that: The usual procedure 
in the tests was to raise the pressure on the specimen to the 
sparking point in about a quarter of a minute. If exception- 
ally regular results were obtained, a further application of 
a lower pressure was made on an adjacent portion, note being 
taken of the time required to pierce the specimen.” From 
the experiments quoted above it will be seen that the conditions 
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Single layer (Curve I.).~One sample withstood 7,000 volts for half-hour without 
5 down, while another did not fail within one hour when tested with 

H vo . 

Four layers (Curve LI ).—Two samples, subjected to 12,500 and 13,000 volts, respec- 
tively, did not break dowa within half-hour, while a third specimen withst ood 
12,£00 volte for one hour without failing. 


Fico. 21.—Time Curves ror 0:35 мм. VARNISHED Linen. FLAT 
ELECTRODE (No. 6). 
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under which these ex periments have been carried out are by no 
means free from objection, so that, while with some of the materials 
the error may amount to a few per cent. only, it is in other 
cases even as much as 40 to 50 рег cent. In the discussion 
following this Paper, Mr. Hobart observed, with regard to the 
method of testing insulation materials, that: “ In order to 
obtain thoroughly reliable data, the following, amongst other 
conditions, should be carefully observed: (1) The materials 
should be thoroughly dried in a vacuum oven of moderate 
temperature for some considerable time immediately prior to 
the tests. (2) The voltage should be increased by small steps, 
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12 minutes. 


1% тт. thick (Curve I.).—Two samples did not fail within half. an-hour when 
tested at 24,000 and 24,500 volts respectively. 

Iso man, thick (Curve II.). Two samples did not fail within half-an-hour when 
tested at 26,500 and 27,000 volts respectively. 


Fio. 22.—Time Curves ғов Коввев. (WHITE.) ELEcTRODE (No. 6). 


and should be maintained constant at each step for definite 
intervals of, say, at least one minute, since the time of appli- 
cation often exerts a considerable influence on the disruptive 
voltage. The omission to observe either of these conditions 
would, in my opinion, detract greatly from the usefulness of 
the results.” 

With regard to the drying of the materials before testing 
them, we might refer to the remarks already made in this 
article. With regard to the time of testing—namely, one 
minute—as proposed by Mr. Hobart, it is certainly insufficient, 
us even the time constant is considerably larger for most 
materials, and the time of testing should in any case be con- 
siderably greater than the time constant. 


* The Llectrictan, Vol. LIV., pp. 834 and 958. 


The experiments with varnished linen were made in a way 
similar to that of the varnished paper —i. e., with one and 
several layers. 

In order to determine the maximum value of the time 
constant for varnished linen, an experiment was made with 
20 layers, and it was found to be about 10 minutes. The time 
curves for one and four layers of varnished linen are plotted in 
curves I. and П. of Fig. 21. The conclusions which are to be 
drawn from these curves are identical with those for varnished 
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For the reason mentioned above flat electrodes were em- 
ployed for the following experiments on rubber, para and 
gutta-percha. In order to avoid a compression of the material, 
the pressure on the electrode was reduced to about ‘3 kg. per 
square centimetre. An experiment was made with four layers 
of white rubber, the total thickness being 4mm.; the 
time constant for this was found to be about 9 min. The time 
curves for rubber are given in Fig. 22. The results of experi- 


ИИИ 
aa 
6 7 8 9 10 11 minutes. 


Fic, 24.—Time Curves ғов Pure PARA. I. 1:6 мм. Тніск. 
II. 3:3 MM. THICK. 
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ments made with gutta-percha are given in Fig. 23, those made 
with pure para are given in Fig. 24, and those with ebonite 
in Fig. 25. 

Considering the results of all the above experiments it will 
be seen that the time constant varies with the quality of the. 
material tested ; and although it does not seem to follow any 
definite law, we may say that it increases with the actual disrup- 
tive voltage of the material, and consequently with the thick- 
ness of the latter. Collecting, finally, all the information that 
may be derived from the experiments, we may lay down the 
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following as the essential conditions which ought to be ob- 
served in the testing of dielectric strengths of insulatin 

materials: (1) The electrodes used should be flat, with roun 

edges, and the actual touching surface should be at least 5 sq. 
cm. The electrode No. 6, as described in the beginning of this 
article, seems to be most suitable. (2) The pressure on the 
electrode should be at least 4 kg. per square centimetre ; with 
the electrode mentioned above the total pressure should be 
about 3kg. (3) The shape of the curve of the alternating 
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voltage should be nearly sinusoidal; a slight deviation from 
the sinusoidal shape has, however, little influence on the dis- 
ruptive voltage. (4) The frequency of the alternating current 
should be between 20 and 75 W per second; wherever possible 
35 should be used. (5) The test should be made in the 
normal state of the materials—i.e., at a temperature of about 
17? C. and at a humidity of the air of about 70 per cent. (6) 
The time of testing should be fixed according to the quality 
and thickness of the material; the following tables contain 
these times for a few of the insulating materials mostly used. 

Presspahn.—1 mm. thick, 4 min.; 2 mm., 6 min.; 3 mm., S min. 

Paper (not treated). —0:1 mm. thick, } min.; 0:2 mm., 1 min.; 
0:3 mm., 14 min.; 0:5 mm., 2 min. 

Vurnished Paper (in one or several layers).—0-5 mm. thick, 
2 min.; 1:5 mm., 4 min.; 3 mm., 8 min.; 5 mm., 12 min. 

Varnished Linen (in one or several layers).—5 mm. thick, 
2 min.; 1-5 mm., 3 min. ; 3 mm,, 5 min. ; 5 mm., 8 min. 

Rubber. —1 mm. thick, 1 min.; 2 mm., 5 min.; 5 mm., 15 min. 

Gutta-percha.—1 mm. thick, 3 min.; 3 mm., 10 min. ; 6mm., 
15 min. 

Pure Para.—]1:5 mm thick, 5 min.; 3 mm., 8 min. 

Ebonite.—0:5 mm. thick, 5 min.; 1 mm. 10 min.;3 mm., 20 min. 

The figures given above are only approximate ; they have 
been determined by a limited number of experiments only. It 
is to be hoped that numerous similar experiments will be made, 
so that the above figures may either be confirmed or otherwise 
rectified. 

The actual disruptive voltage of any material may now be 
defined as that maximum voltage which it will stand for a 
time somewhat in excess of the corresponding time specified in 
the above tables. 

It will be seen from these tables that for materials of 
moderate strength the time constant does not exeed half-an-hour ; 
thus it will simplify matters to define the disruptive voltage as 
that maximum voltage which the material will stand for about 
half-an-hour. It will be seen, however, that a considerable 
saving in time may be effected by taking the times given in the 
tables, instead of the maximum time of half-an-hour, more ез- 
pecially if a number of different materials of small strength are 
to be tested. 

The procedure for testing insulating materials should, there- 
fore be as follows: The voltage should first be raised to the 
sparking point, in small steps, and at -intervals of about 
20 seconds. A new piece should then be taken, and the vol- 
tage should be reduced to about 70 to 80 per cent. of the 
sparking voltage ; the time which passes between the applica- 
tion of this reduced voltage and the breakdown must be 
measured carefully. Should this time be less than the time 
constant, another test must be made with a somewhat smaller 
voltage ; if, on the other hand, the material withstands the 
voltage for a time which is larger than the time constant, the 
test must be repeated with an increased voltage, and the time 
measured again. It is advisable, though not absolutely essen- 
tial, that for each of these tests a new piece of the material 
should be used. 

The author has adopted these conditions for all the other 
tests made on insulating materials, and has invariably found 
that the experiments made under these conditions lead to very 
regular and reliable results. 

In conclusion, the author tenders his best thanks to his 
assistants, Messrs, J. T. Roberts, jun., and B. E. Stott, for 
their valuable help in the execution of the experiments. 
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THE YORKSHIRE ELEOTRIO POWER 00.8 SYSTEM 
OF GENERATION AND DISTRIBUTION. 
(Concluded from p. 814.) 


The concluding portion of our article last week, on the 
Yorkshire Co.'s power station at Thornhill, was devoted to 
the switch-gear. This week we propose dealing with the sys- 
tem of distribution. The extra-high-tension and high-tension 
cables are of the Callender Cable and Construction Co.’s make. 
They are lead-covered and armoured with steel wire, and are 
of the three-conductor type. All the 10,000 volt cables were 
tested at 30,000 volts before being laid. After leaving the 
11,000 volt "bus bars at the generating station each feeder, 
which so far consists of three separate cables, is broken by 
isolating switches. From this point the cables pass to the 
terminals of a B.T.-H. oil-break switch operated by a motor. 


LANDA DLA cer m 


Fic. 10.—CRoss-sECTION AND PLAN or THORNHILL SUB-STATION. 


They are then taken to another set of isolating switches, and 
thence to a three-way dividing box, where they are connected 
to the three-core feeder proper. Thus it will be seen that by 
opening the isolating switches when no current is flowing the 
main oil switch can be cut off from pressure in both directions, 
and cleaning and repairs can be carried out with the greatest of 
ease. The instrument transformers are connected between the 
oil switch and the outer isolating switch, and connections are 
taken from the terminals of the outer isolating switch nearest the 
bus bars to the discharging gaps. Another ‘isolating switch 
is inserted, however, before the discharging gaps are reached. 
Fach feeder is provided with an overload cut-out, an ampere- 
meter and a wattmeter. After reaching the dividing boxes 
the feeders are led from the power station in earthen ware 
ducts for a considerable distance, until they diverge in dif- 
ferent directions, when they are laid solid in wooden troughs. 
On the top of the troughing is a wooden board, 6 in. of riddled 
earth is laid on this, and then above all is another board. 
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This method has been adopted for a curious reason: it is the 
custom to employ tiles for drain making in the Company’s 


area, and if they had been used for laying the 10,000 volt | respects. 


cables there would have been serious danger of a feeder being 
mistaken for a drain, with results better imagined than 
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Fio. 18.—QENERAL ARRANGEMENT or 10,000-voLT SERVICE CONNECTION. 


A. Oil-S8witch Operating Handle.: C. Single-phase Wattmeter. 
B. L.T. Switch. D. Cartridge Fuse. 
E. Maximum Demand Indicator. 


described. The section of the E.H.T. mains is 0:075 sq. in., 
and there are already some 15 miles of trunk mains laid in 


duplicate, the routes being through Mirfield, Liversedge and 
Gomersal to Pudsey. 


COLLIERY LOAD (COAL CUTTING, &.) 
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14.—CURVES SHOWING IMPROVEMENT IN Station Loap-FacToR DUE 
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Fic. 


To Consumers’ Diversity Factor. 


At present there are four sub-stations actually working : 
one adjoining the Thornhill power station, one at Mirfield, one 
at Pudsey and one at Gomersal. The latter is, however, still 
in course of construction, and is, therefore, giving only a tem- 
porary three-phase supply for power, А fifth sub-station will 
be erected very shortly at Liversedge, and its function will be 


to give the local authority a bulk supply. In many respects 
these sub-stations are almost identical, but they vary in certain 
Fig. 10 shows a cross-section and plan of Thornhill 
sub-station. This is really a temporary construction for supply- 
ing locally three-phase current at 2,000 volts and continuous 
current at 500 volts. It will be seen that the 10,000 volt 
three-core cable is brought to a dividing box inside the build- 
ing, and the three separate cables are then carried toa 100 kw. 
three phase transformer. There are two of these transformers, 
one acting as aspare to the other. From the secondary of the 
transformer the cables run to an oil switch operated by hand, 
the primary side of the transformer being controlled from the 
generating station. Thus all protective devices on the feeders 
are at the power station also, and the arrangements at the 


Load in Kilowatts. 


AM, 
Fig. 15.—Satcurpay MORNING LOAD CURVE or a TEXTILE Miu. 


sub-stations are therefore greatly simplified. The secondary 
voltage of the transformer is 2,000 and the necessary feeders 
are connected to the bus bars, from which leads are also taken 
to the motors of two 50 kw. induction motor-generator sets. 
Fig. 11 is a diagram of connections at Pudsey sub-station. 
The local authority here take a bulk supply from the com- 
pany for lighting, power and tramways, but they have allowed 
the company to supply some large woollen mills directly. As 
cases of this kind arise each will be considered on its merits, 
and where the local authority does not desire to supply the 
company will be allowed to step in. As shown in Fig. 11, 
the 10,000 volt duplicate feeders are looped in to the sub- 
station, this method being preferred to jointing. Here, again, 
there are no automatic devices of any description, but the feeders 


Load in Kilowatts. 


Fio. 16.— Day Loap Curve or a TEXTILE MILL. 


are connected to the ‘bus bars through isolating switches. 
It is possible, by the arrangement shown, to divide the 'bus bars 
into two sections and run each off a separate feeder or to couple 
the bars together and run either off one or both feeders. This 
provides a very flexible arrangement and is almost equivalent 
to equipping the sub-station with duplicate 'bus bars. From the 
10,000 volt bus bars to the 2,100 volt "bus bara the connections 
are the same as those in the Thornhill sub-station already de- 
scribed. The latter, however, are also divided by an oil switch, 
the three-phase 2,100 volt feeders being connected to one side 
and the leads to the motor generators to theother side. Thus 
it is possible to run all the three-phase supply from one feeder 
and all the continuous-current supply from the other feeder ; or, 
by closing the oil switch, to supply both three-phase and con- 
tinuous current from either or both of the 10,000 volt feeders. 
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The equipment at Pudsey consists of four 100 kw. transformers | different loads will be like at no distant date. These curves 
and two induction motor generators, the latter supplying con- | are perhaps rather disappointing, as it has long been considered 
tinuous current at 500 volts to the local authority. A neutral | that the resultant load curve would prove to be something 
tapping is taken from the generators, through a compensator, | approximating more nearly to a straight line than that shown 
in order to obtain a three-wire supply for lighting. The con- | in the figure. However, matters will probably improve con- 
tinuous-current panels on the switchboard are under the com- | siderably as time goes on, and when the power load becomes 
pany's control but the Pudsey Corporation have erected a | greater in proportion to the lighting load there will be one peak 
feeder board of their own. the less. It will be noticed that the colliery pumping load is 

The Mirfield Council was the first local authority to take a | assumed to be zero t etween 4 p.m. and 7 p.m. ; this is due to 
bulk supply from the company. The sub-station (Fig. 12) here | the fact that the company offer more favourable terms to colliery 
contains four 100 kw. transformers, the primaries of which are | owners who agree to shut down their pumps during the time of 
connected to the bus bars through oil switches operated by | lighting peak. This proposition is usually received in a con- 
hand. There are three three-phase 2,000 volt power feeders, | ciliatory spirit and considerable benefit results to both parties. 
and on the panels for these are mounted an ammeter, two | The mill load curve is shown for an ordinary working day only, 
wattmeters and an oil switch. In the lighting section there but by offering low rates the company are sometimes able to make 
are three single-phase fééders for supplying current to the some arrangement by which two 8-hour shifts are worked, thus 
Mirfield Council, and the station lighting is effected by smal] | spreading the load over 16 hours instead of 111 out of the 24. 
transformers on the sectionalising panel which can be run from The Saturday morning load curve of a textile mill is shown 
either section of the 'bus bars. At the Gomereal sub station | in Fig. 15. Here, it will be seon that the load reaches a high 
there are two 100 kw. transformers and two 200 kw. trans- point when the plant is first started up in the morning. This 


Fic. 17.—ELEcTRICALLY-DRIVEN WonsTED fSriNNING MILL. 


formers, all stepping down from 10,000 to 2,100 volts. For is probably due to the tightness of belts and increased viscosity 
power-supply purposes there are four 2,000 volt three-phase of the oil. After E ii ш 5 ere 
ооо M EDU UK INN Mu er е coed epee gee beni 
in order to su e Birs ouncil in bulk. ency to fall off. 

Fig. 13 owa фе general arrangement of the company's [ыш textile-mill working commence, but by this time the 
standard 10,000 volt service connection. Of course, most con- interval for breakfast approaches and the load curve descends 
ЧОККО ОБОК . EL S. M 
very great it may be considered expedien ake 10, olts | : ; 
on do. the нна premises aad erect a special sub-station. | average day load curve of a textile mill. This is practically the 
Where this is done, however, "ud ор 5 the 1 e | VER thing gn a for every day of the о тая on 
Trade will have to be obtained. It will be seen that the | Monday, when the load at starting 18 very considerable. 
10,000 volt cableis brought into a three-way dividing box, and | One large worsted mill near Leeds is driven entirely from 
is then taken through an isolating switch, the three separate | the company's mains, and is pei first е a п this 
cables being carried in separate compartments. It is then taken country to be driven wholly by electricity. Formerly a large 
to another isolating av apes thence, through a E box, 5 engine ER onp oyan Dy it E 5 
out again into the road. Tappings are taken to a transformer idle and electric motors have taken its place. is is a e 
and the instruments shown in Hie diagram are provided. more remarkable since steam is used in certain processes and a 

Fig. 14 is interesting because it shows the effect of the various | boiler has to be kept working. The sizes of the motors in this 
different kinds of load on the load curve of the generating mill vary from 4 B. H.P. to 46 B.H.P.; they are all of the d 
station. The curves given therein are not the result of actual | three-phase induction type. One 4 B.H.P. motor 1s employe 
readings, but the company are in possession of data which have | for driving, by belts, two centrifugal pumps for the dyeing 
made it possible to form a fairly accurate idea of what the machines. Other machines are: one 22 B.H.P. motor driving 
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four scouring machines, one hydro-extractor and two willow- 
ing machines, the average horse-power required being about 
14; one 22 B. H.P. motor driving 13 dandy rovers, whose 
function is to draw the material into threads, 8 finishers and 
11 gill boxes; one 11 B. H.. motor driving 5 gill boxes, 9 
drawing boxes and 3 dandy rovers; one ll B.H.P. motor 
driving 8 gill boxes, 5 drawing boxes, and 5 dandy rovers; 
one 46 B. H.P. motor driving 16 carding machines; one 46 
B.H.P. motor driving 74 spinners having 144 spindles on 
each, 5 twisters and 8 reels; one 46 B.H.P. motor driving 
14 spinners and 24 twisters; one 11 B.H.P. motor driving 
18 gill boxes, 4 drawing boxes, and 4 combing machines; and 
one 4 B.H.P. motor driving 2 lathes, a planer, 2 drilling machines, 
an emery wheel, a forge blower and a grindstone, in the work- 
shop. All the motors have wound rotors. The consumer's 
sub-station is equipped with 50 kw. Westinghouse transformers. 

In concluding this article we have to express our indebted- 
ness to Mr. W. B. Woodhouse, the chief engineer and manager, 
and to his chief assistant, Mr. W. Todd, for their courtesy in 
conducting us over the system and the facilities which they 
ү at our disposal for obtaining the particulars which we 

ve published. 


THE THURY AUTOMATIC REGULATOR. 


Messrs. H. Cuénod & Co., of Geneva, have sent us some interesting 
particulars regarding the Thury automatic regulator, which is manu- 


1 
Fic, 1.—DIAGRAUMATIC SKETCH or THury REGULATING MECHANISM, 


1/20 H. P., the regulating mechanism being merely brought into play 
or stopped by the fluctuations of voltage. Fig. 1 is a diagrammatic 
sketch of the voltage regulator for alternuting-current systems, being 

ractically identical with that used in continuous-current instal- 

tions. H is a toothed wheel keyed to the shaft L which carries 
the switch arm of the rheostat. is a casting which is rocked to 
and fro about the shaft L by the miniature motor referred to. The 
pawls I and I’ are attached to D in the manner shown, but are held 
off the toothed wheel by the spring-actuated levers K and K’. Each 
of these two levers carries a projection at its upper end; the pro- 
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Fic. 2.—SINdLE CELL-swrTCH FOR AUTOMATIC BATTERY DISCHARGE. 


jection on К passes normally above the blade C, while that on К' 
rooks to and fro underneath this blade. Consequently, when the 


| blade C is lowered or raised in the manner presently to be described, 


it will strike against К’ or K respectively, thus permitting pawl Г 
or I to drop into the teeth of the wheel H. The latter is now 
rotated in the one or the other direction—thus cutting in or cutting 
out field resistance—until the blade C regains its horizontal position 
when it no longer strikes against K or K'. Pawls I and I' are then 
drawn by spring-action out of contact with the teeth of the wheel H. 

Referring to Fig. 1, the electromagnetic mechanism for controlling 
the position of the blade C isas follows: P isoneof the limbs of the 


factured by them. This device may be arranged to regulate all | laminations which constitute part of the magnetic circuit through 
kinds of uantities such as speed, pressure, current, &c., but is | which a flux is maintained by the coil F. A very light coil B, con- 
primarily intended to keep the voltage of electric generators con- | nected across the 'bus-bars whose voltage is to be controlled, is free 


Fig. 8: 


HukosTATS OPERATED BY A 


THREE TuHoury 
CoMMON 


GROUP 01 


HkGvLATING DEVICE, 


stant by regulating the ficld resistance. In order to combine rapidity 
and reliability of action with sensitiveness, the field rheostat is not 
actuated directly by the fluctuations in voltage—inconsiderable in 


to move up or down above F, the movement being limited by adjus- 
table stops b and ). When the voltage of the supply is normal. the 
current through B is such that the lever E carrying the blade С is 


most cases—but is operated by a small electric motor of about | in a horizontal position and nothing happens. But when the supply 
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voltage is higher or lower than the normal, then a Corpo ET 
larger or smaller current flows through the shunt coil B, whic 
rises or falls in consequence and causes the blade C to move into the 
way of the oscillating levers K and K“, thus actuating the rheostat 
as previously explained. 

The coil B moves against the tension and compression of the two 
springs A and R, the latter being, in its turn, attached to the free 
end of a flat epring, O, fixed at S. The free end of O is also in con- 
nection, through the intervention of a dash pot N, with the pivoted 
lever M, which takes up a position in accordance with the position 
of the switch arm by means of the gearing shown. This arrange- 
ment, as may be easily understood by reference to Fig. 1, tends to 
steady the movement of coil B and to bring it back speedily to its 
horizontal position after having been deflected. 

In order to prevent vibrations of the blade C in 0 for 
alternating current or where the regulation is required to be un- 
usually sensitive, a dash-pot, Q, is also provided. Standard regu- 
lators are dimensioned in such a manner that the toothed wheel H 
makos one revolution in 30 seconds. If thus the contacts of the 
rheostat are distributed over two-thirds of the periphery, the regu- 
lation between the extremes will occupy but 20 seconds. Of course, 
a more rapid regulation may be obtained if desirable. Fig. 2 shows 
a single-cell switch for automatic battery discharge, while Fig. 8 
represents & group of rheostats, all operated by one regulating 
mechanism. 


THE PYROPHONE. 


Our issue of May 26th contained a description of a new auto- 
matic fire alarm called the ** Autopyrophone," and of some tests 
which had been carried out on it. The appliance is now being put 
upon the market in this country by the Pyrophone Co., of 52, Queen 
Victoria-street, London, E.C. The fire detector is precisely similar to 


Fie. 1.—Inpicator BOARD ОРЕХ. 


that previously described, but the indicator board has been slightly 
modified. From our previous description it will be remembered 
that the detector itself consists of two U-tubes, the lower part of 
which contains mercury and the upper part a liquid of a low 
boiling point. There are three contacts leading into the mercury 
at different levels. One arm of one of the tubes is covered with an 
insulating material, but both arms of the other tube are left exposed 
to the air. When a sudden rise of temperature occurs, the insu- 
lated arm of the first tube does not increase in temperature so rapidly 
as the other arm, and the mercury moves round the tube, first break- 
ing the connection between one pair of contacts and then between 
the second pair, corresponding to ** danger апа “ fire calls respec- 
tively. A great rise of temperature, on the other hand, does not 
affect this tube; but when the temperature of the room reaches a 
dangerously high value the expansion of the volatile liquid which 
is contained on one side only of the uninsulated tube causes the 
connections there to be broken in succession. 


The apparatus is worked on the closed-circuit system, and the 
breaking of the first connection in either tube, corresponding to the 
“danger” alarm, merely increases the resistance of the circuit, 
while the breaking of the second connection interrupts the circuit 
altogether. This circuit passes through the two tubes in series 
and the lower right. hand relay in Fig. 1, which has two armatures. 
One of these drops when the resistance of the circuit is increased 
and the second only when the circuit is entirely broken. By an 
arrangement of local circuits the actual fire call is only made 
when the two armatures of this relay drop one after another. If 
the circuit has been broken by mechanical causes and not by the act- 
ing of the fire-detector, the two armatures will drop simultaneously, 
and the local circuit is so arranged that in this case the fire call 
does not drop, but another circuit is made causing an indicator marked 
* trouble" to be actuated. This saves false alarms and yet calls 
the attendant’s attention to the fault. There are also two more 
indicators on the board. One of these drops if the line should become 
earthed, and the second falls if the battery is running down, the 
latter being biassed against the slightly smaller currents necessary 
to hold up the armatures of the chief relay. Two bells are con- 
nected to the instrument instead of the four bells used in the original 


Fic. 2.—INDICATOR Boarp CLOSED. 


pattern. One of these bells rings when the earth," trouble,“ or 
„danger signal drops, and the other rings only when there is an 
actual fire call. Our illustrations give & view of the indicating board. 
open and closed—about one-fifth actual size. The system, we may 
add, has been worked out by Messrs. Tvermoes and Abrahamson 
of Copenhagen, and the Pyrophone Co. hold the British rights. 


Tun iz 2- me ———Ó—À— . 


SIGNALLING ON THE CAPE COLONY RAILWAYS.* 


The following interesting notes on the signalling of the railways 
have been furnished by Mr. J. Hamilton, A.M.I.E.E., Electrical 
Signalling Engineer of the Cape Government Railways :— 

Beyond utilising the telegraph for the purpose of working trains by 
means of crossing orders no attempt was made to apply electricity 
to train signalling, for the purpose of obtaining greater security than 
was obtained by telegraph orders, until the year 1894; when the 
traffic manager of the Midland system recommended the intro- 
duction of the tablet system, so as to secure greater safety, especially 
on those sections upon which banking engines were compelled to 
work. Nothing, however, was done in the matter until the year 
1896, when the delays to the train service, especially on the Western 
system, caused considerable anxiety and revived the question as to 
whether & more expeditious and safer method of working the traffic 
could not be found than that provided by telegraphic trains-crossing 
arrangements ; and, as a result of various deliberations and inquiries, 
the general manager decided to fit the Wynberg and Simonstown 
lines, at alternate stations, with train tablet and electric train-staff 
instruments, working both absolute and permissive systems, in order 
to test experimentally which class of instrument would be the more 
suitable for use under the conditions prevailing in this colony. 


From a Paper on the Саре Government Railways’’ read by Mr. 
A. M. Tippett, before the British Association in Cape Town on Aug. 18. 
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It will be recognised that, in a country like this, where long 
lengths of single line exist between the stations, it is impossible to 
adopt the absolute-block system in its entirety and allow only one 
train to occupy & section of the line at a time, as such a system 
would cause delay to traffic and would prove a failure, commercially, 
in consequence. To overcome this objection, tablet instruments, 
capable of both absolute and permissive working, have been adopted 
for single-line train signalling. The use of these instruments per- 
mits of two or more trains being sent in the same direction over a 
section (after a specified time limit has expired) with the certainty 
that the passage of trains in the opposing direction is automatically 
prevented until the trains which have entered the section from one 
direction have arrived at the opposite end or returned to the station 
from which they departed. 

By the adoption of the permissive system delays to trains follow- 
ing each other in succession are avoided, and greater safety is 
secured than was formerly the case with trains crossing orders. 
The combined absolute and permissive tablet instrument used on 
the single line gives the operator in charge of the section the utmost 
flexibility for arranging the passage of the traffic. By their use 
trains can be signalled as follows: 


(a) Under Absolute-block Rules, thus preventing any other train 
from entering the section until the same is again clear. 


(6) Under Permissive-block Rules, so as to enable two or more 
trains to follow each other in succession over a section, provided 
authority for each train has been granted by the operator at that 
end of the section to which they are proceeding. 

In addition to the above it is also of interest to note that any 
tablet, whether absolute or permissive, can be cancelled by being 
returned to the instrument from which it was taken, provided the 
sanction of the distant operator has been obtained to such cancella- 
tion. This feature is of the utmost value when it is found that 
prearranged train movements cannot be executed as anticipated, 
and it has been the means of avoiding very considerable delay under 
such circumstances. 

Another problem in connection with the working of traffic over 
long sections occurs when two trains of equal importance, proceeding 
in opposite directions, arrive simultaneously at opposite ends of a 
long section. In a case of this kind to give preference to one train 
would mean delay to the other, and to avoid such a contingency a 
system of intermediate-crossing working has been introduced. 
This system of working consists in providing at the terminal 
stations of the section, in addition to the tablet instruments already 
erected there for through working, a supplementary instrument 
known as a crossing-permit instrument. The crossing-permit 
apparatus at each station is electrically connected the one with the 
other, but it is impossible to bring these instruments into operation 
except by removing a tablet from the through instrument and insert- 
ing the same in the receiver of the crossing-permit apparatus. The 
issue of a tablet from the through instrument prevents trains being 
signalled through the section, so long as it remains in the permit 
apparatus. In order that the trains which are brought forward 
from each end of the section may be enabled to cross each other a 
siding of suitable length is provided, usually about midway between 
the two stations. The permits issued from the crossing-permit 
apparatus are available between this siding and the station from 
which they issued, and enable a train to proceed that distance from 
the station. 

To demonstrate the working of the system more clearly we will 
assume that two trains of equal importance have arrived at a long 
section, and are waiting at opposite ends to traverse the same. 
Under these circumstances it devolves upon the operators to at once 
introduce crossing working. This is done by removing a tablet from 
the through-tablet instruments of the section, and the tablet thus 
removed is inserted in the receiver of the crossing-permit instru- 
ment. This has the effect of bringing these instruments into opera- 
tion, and after the necessary signals have been exchanged between 
the operators a permit, available between each station and the 
siding, can be withdrawn by means of a slide from the crossing 
apparatus at each station. These permits, when handed to a driver, 
authorise him to proceed to the intermediate siding, and there await 
the opposing train. During the time these permits are out of the 
crossing apparatus, the tablet by means of which the instruments 
were brought into operation remains locked within the body of the 
machine and cannot be removed until the permits have been 
returned to their respective instruments at each end of the section. 
When the trains mect each other at the intermediate crossing place 
the crossing permits are exchanged by the drivers, and in this 
manner the permits are returned to the stations from which they 
were issued, and the drivers are provided with authority to complete 
the journey to the station in advance. On arrival of the trains at 
the terminal stations of the section the operator at each place collects 
the crossing permit from the engine driver and returns it to his 
crossing Instrument. When this operation has been performed at 
both ends of the section, the through tablet used for the purpose of 
bringing the instruments into operation may be removed, and 
returned to the tablet instrument from which it was taken. This 


concludes the signalling of the two trains, and the operator at either 
station is again in a position to signal further trains in whatever 
manner the exigencies of the service may demand. 

In connection with the working of this system it will be observed 
that no apparatus is required at the intermediate siding, all the 
instruments required for its working being installed at the terminal 
stations of the section, where they can be properly examined and 
maintained. 

By the introduction of instruments capable of working trains in 
the manner described, the traffic working has been much simplified 
and serious delays avoided. The growth of the system from 16 
instruments in 1900 to 124 in 1905 testifies to the efficiency and 
popularity of the new method as compared with the old. The 
further fact that no head or rear collision has occurred on any sec- 
tion of the line operated by signalling instruments since their intro- 
duction shows that the factor of safety has also been increased by 
their use. 


Electric Train Signalling Double Lines.—As the length ‘of 
double line in the colony is very small no attempt was made to 
employ separate instruments for signalling trains over such lengths 
of line, as a strict observance of the outdoor signals was considered 
to give sufficient safety for the transaction of traffic. In 1894, 
however, a system of call bells was established on the Wynberg line 
for the purpose of announcing the departure of a train from a station 
in the rear to the station in advance; but no provision was made in 
the code of signals adopted for the stoppage of following trains 
should the section ahead be fouled; and therefore such а system 
cannot be considered as а serious attempt at train signalling. 

In 1901 a proposal was made to try the American system of 
automatic signalling, but as it was found that the present signal 
boxes and operators cculd not be dispensed with, the advantage 
accruing from the adoption of such & system was not sufficiently 
evident to warrant its installation. As the traffic, however, on the 
suburban line was daily increasing in volume it was evident that 
some system of regulation would have to be adopted, and eventually 
it was decided to equip the double line with three-position block 
instruments, manually-operated, and the work of carrying out this 
installation is at present in progress. As the instruments will be 
operated under absolute-block rules this will provide as high a degree 
of safety to the travelling publie as is &t present obtained on lines 
in the United Kingdom. 

One of the sections is being equipped to work lock and block, with 
treadles, after the English fashion. This has been put down experi- 
mentally in order to try whether it will be possible to work such a 
system without undue delay to traffic, and if so its adoption through- 
out the suburban line is contemplated. As the average length of 
sections on the suburban line will be about 1,200 yds., this will 
provide for а 8} min. service during the busy hours of the day, 
when it is necessary to give quick despatch to trains. 


Trial is being made of the hydraulic system of working and 
interlocking points and signals. Mr. Percy Anderson, M.I.M.E., 
who has charge of this work, has prepared the following notes 
which give & clear description of its working :— 

The working and locking of points and signals by hydraulic pres- 
sure is now in operation at Salt River. The installation consists 
of two sets of apparati of 76 and 10 levers respectively. Instead of 
the points and signala being moved by rigid rods and wires, they 
are worked by means of water under pressure, conveyed by means 
of small pipes laid underground to double pistons fixed near the 
points, or to small single pistons attached to the signal posts, the 
necessary power being generated by a pump worked by electric 
motor or oil engine. A hand pump ia also attached to the large 
apparatus which can be used in cases of emergency—viz., failure of 
motor or oil engine. The power so generated is stored up in an 
accumulator ready for use. In some countries tho fluid consists of 
a mixture of a certain quantity of glycerine with the water, to 
obviate all difficulty from frost, but in this country water only is 
used. By this system the working of points, however distant they 
may be from the station or cabin, is accomplished without any 
appreciable physical effort on the part of the signalman. 

It is obvious that it is of 1nost vital importance that whilst points 
are moved to and fro with the greatest facility, means should be 
provided for securing them firmly in position before a train is 
allowed to pass over them, and for assuring the operator that such 
closing and locking of the points has been perfectly accomplished. 
This is attained by each set of points being moved to and fro by 
means of two pistons, which are put in alternate communication 
with the water under pressure and a discharge reservoir. When 
the water has moved the points by means of the pistons, it 1s 
allowed by the opening of a valve worked by the point lock attached 
to the points, to pass back to the signal cabin, and. by means of a 
small plunger fixed to the lever-locking frame, to take off the point 
lever, so permitting the operator to pullit completely over, releasin 
the signal lever, which can then be moved, and the signal work 
to permit the train to advance over the points. 

The first and partial movement of the point lever turns on the 
water under pressure to the points, unlocks them, moves, and then 
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locks them in their altered position, and after this is accomplished 
the water returns to the cabin and releases the point lever, which 
can then be pulled the remainder of its stroke for the purpose of 
releasing the appropriate signal lever. Thus a detector is provided 
to every pair of points, and their movement is controlled irrespec- 
tive of distance. The lever-locking frame is very small; a set of 
10 levers only measures 2 ft. 6 in. by 1 ft. The interlocking is laid 
in trays erected in a horizontal position in front of the levers—it is 
the ordinary tappet movement, made on a smaller scale than in 
mechanical frames, and very easily accessible for alterations, 
cleaning and other purpose. 

Signals near the cabin are on this system worked directly by 
water pressure acting through pistons attached to the signal posts, 
but the distant signals are worked by ordinary wire connections 
moved by rams fixed near the cabin. Compensators for points or 
signals are not required, as in the case of the distant si worked 
by wires, the rams pull the wires just as far as may be required for 
lowering the si , the stroke of the piston being sufficient to 
work the signals under nearly all circumstances of expansion and 
contraction of wires. The discs are worked in a somewhat similar 
manner, those close to the cabin by water pressure through a piston 
fixed on the base of the disc, and those some distance away by wire 
connections moved by rams. 

Telegraph.—The railways usually have their telegraph wires 
alongside the lines. Postal wires are frequently affixed to the rail- 
way poles; the poles are of iron, and the insulators of porcelain. 
This work is usually carried out on construction for the railway by 
the Telegraph department of the Post Office: and credit is due for 
the excellent manner in which it is performed. | 


STEAM TURBINES AS APPLIED TO OCEAN 
LINERS.* 


BY J. HARVARD BILES, LL.D. 


(Professor of Naval Architecture, Glasgow University. Vice-President Institution 
- of Naval Architects.) 


When the writer agreed to give a Paper on this subject, it was 
hoped that detailed results of the running of the only two complete 
turbine ocean liners would have been available. The owners and 
builders of these steamers readily promised such information, but 
the preliminary difficulties inherent in such a radical departure 
have taken more time to overcome than some expected, and the 
results obtained have not been as good as they will be, and are 
therefore not worth publishing. It may, however, be stated that 
the results completely justify the adoption of the turbine in ocean 
liners, and that your ex-President, Mr. Parsons’ annexation of the 
whole field of high-speed marine propulsion, from the small type of 
torpedo boat to the Atlantic greyhound, is now complete. This 
ear the British Admiralty have ordered a set of turbines for a 
battleship, the latest and largest type, and it is quite possible that 
we have seen the last of the reciprocating engines for the main 
ropulsion of warships. Such a revolution in the type of machinery 
as never before been seen, such a great change has certainly 
never taken place in so short atime. The first turbine steamer 
that was built for practical purposes was named the King Edward.“ 
She was begun since our King ascended the throne, early in 
901. Since then a sister vessel, the Queen Alexandra," has 
een built for the same service as the King Edward." Cross- 
channel steamers. ''Queen," © Onward,” Invicta“ for the Calais 
route; the Brighton" апі “ Dieppe” for the Newhaven route; 
ће “ Princess Maud" for the Stranraer route; the London- 
derry and Manxman for the Heysham-Belfast route; and 
several others have been built and are running successfully all 
within about four years of the date of the first trip of the Ki 
Edward.“ British torpedo-boat destroyers ** Viper," Cobra and 
"Eden," and a third-class cruiser the Amethyst,” have been 
built and successfully tried. The United States navy have ordered 
recently some fast scouts to be fitted with turbines. The French 
have built a destroyer, the Germans are building at least one war- 
ship for turbines, so that the application to all types of high-speed 
vessels has now reached a practical stage, which will give engineers 
an opportunity of a complete study of the question of the relative 
efficiency of the new and the old methods of utilisation of steam. 
The destroyers “ Cobra and Viper obtained 86 knots speed 
against a maximum of 81 knots in the other destroyers of the same 
dimensions having reciprocating engines. This represents & gain 
of not less than 25 per cent. in predation of power. The cross- 
channel steamer class has given an excellent opportunity for 
developing the new system of propulsion, because the work is 
thoroughly practical while the vessels are constantly at work, under 
observation of the managing staff. They can be readily laid off for 


* Abstract of a Paper read before the British Association at Cape Town 
August 16th. 


the examination and adjustment, which are so much more песев- 
sary in the developing stage than at a later one. Two sete of 
results are available for this class. First, those of the “ Queen,” 
the first cross-channel steamer fitted with turbines; second, those 
for the Londonderry " and Manxman,” designed by the writer 
and his partner, Mr. William Gray. 

. The results are given in the folowing tables :— 


Comparison of Results of Turbine Steamer “ Queen and Three other 
Steamers on Same Route having Reciprocating Engines. 


All results are comparative. None are absolute. 
Per passenger certified to be carried. 
Dimen- | Coal 
sions. per H. 7. Coal No. of Oil Coat of coal 
burnt. | E.R. staff. used. | E.R. staff. 
* Queen ” ..| 328 x 43 1:00 1:00 1:00 1:00 
Buca 324 х 35 1:48 1:74 2-08 2:97 1'8 
G 280 х 85 || 1:25 1:25 1:47 2:47 1:84 
P 313 * 36 1:9 2:07 1:78 2:69 2-06 


| 
All vessels do 21 knots average service speed. 


The first column gives the engineering efficiency, from which it 
will be seen that the gain over the best of the old type is in ratio of 
5 to 4. The commercial and engineering efficiency combined are 
given in the other columns and the results are very striking. All 
the gain may not be due to the turbines, as some may be due to the 
increased efficiency in passenger carrying in the Queen,“ but this 
cannot be very great. 

The results of the turbine steamers “* Londonderry and Manx- 
man" are from an engineering point of view equally 5 
These two vessels are of exactly the same form as the vesse 
„ Antrim" and ‘ Donegal designed at the same time by the 
writer for the same service and having reciprocating engines. 
The latter vessels are identical, and it is thought that they are 
highly efficient representatives of their class. The two former 
differ only in the matter of turbines. The Londonderry 
has turbine power sufficient to obtain the same speed as the 
vessels with reciprocating engines. The weight of machinery is 
less and the saving in the weight reduces the . and the 
resistance of the vessel, so that the power for the desired speed is 
less. This advantage to the turbine shows in its first oost as well 
as in the cost of running, and it leaves the comparison with the re- 
ciprocating engine as one which includes in favour of the turbine 
the incidental advantage due to its light weight. One of the savings 
in weight was in the boilers, which, though of the same size and 
number as the other vessels, had a reduced pressure of 150 lb. 
instead of 2001b. In the case of the other turbine vessel, the 
“ Manxman,” the same saving in weight was not made, but a more 
powerful turbine was put in and the boiler pressure was not reduced 
asin the Londonderry." By this arr ent the greatest power 
which the boilers could give was obtained, regardless of the weight 
of the turbine, instead of, as in the other case, the smallest weight 
for a given power. The net result was a maximum gain in speed 
of 0206 which, if the efficiency in the other two ships were equal, 
is the equivalent of a gain of 14 per cent. of power when the extra 
resistance due to the extra weight is allowed for. It is difficult to 
determine how much of this gain is due to the turbines, as the pro- 
pellers were different in the three ships, and probably had different 
efficiencies. But from the result of steam consumption observations, 
it appears that at about the maximum speed of 22 knots of the 
„Londonderry, the slower vessel, the extra power required was 
more, while the resistance was less, the net difference in efficiency 
being at least 12 per cent. in favour of the “ Manxman,” the faster 
vessel. If this gain in efficiency were maintained throughout to the 
full development of Manxman's " power, there would only be a net 
increase of power developed of less than 2 per cent. It is difficult 
to say whether the efficiency would or would not be maintained, and 
80 one is left in doubt as to the relative efficiency of the larger tur- 
bines with the higher pressure, though it seems probable that it is 
represented by a small percentage, about 2 per cent. 

As to the comparison between the turbines and the reciprocating 
engines and propellers combined, their efficiencies are, at 20 knots 
speed, in the following ratios, ‘‘ Antrim " 0:97, ** Londonderry " 1, 
and Manxman " 111. 

Let us turn, however, from the water consumption and speeds on 
trial to the results on service, which are the more interesting com- 
mercially than those given. 

The method of comparison adopted is to find from the logs all the 
voyages in which two chosen ships were running on the same 
night in opposite directions. Omitting from these all cases in 
which full speed was not maintained in the open sea for all the run, 
the results tabulated on the next page were obtained. 

This method of measuring efficiency by the ratio of the square 
of the speed to the coal consumed assumes that resistance varies 
as the square of the speed. If the actual horse-power curves or the 


THE ELECTRICIAN, SEPTEMBER 15, 1905. 


urbines. 


856 
i А Ап- | | | | | | An- 
R.—Reciprocating. trim Lon. Lon. | Don. Don. Man.“ Man. trim. 
кешш R. T. T. R. R. T. T. R. 
No. of Trips. . . . 48 | 48 42 42 39 39 29 209 
Average coal per trip | 35°6 |35:3 36:9 86:0 38-7 . 40°2 | 38:6 | 38°6 
Average speed in knots |197 |19°5 19:8 19:2 1198 208 . 20:3 |195 
Speed? | S 94! 9. 25 10. . 
Goal consumed·· 10:9 [10-16 1062 ci: oM 1055 10 af a 
Coal consumed per | | | | i 
cent. in favour of.. | 1:30 — 36 — — 66 82 — 
“ Londonderry.” “ Manxman. ” 
Mean per cent. in | 
2:4 | 77 


favour of і 


water consumption curves be used the results at the same speed 
give an average advantage of the Manxman over the two reci- 
procating engine vessels of 8:9 per cent. It may be remarked that 
the reciprocating machinery referred to is the very best of its kind, 
and is of the highest attainable efficiency for this class. 

With reference to the warship machinery, the Admiralty built 
four vessels of the same form and dimensions. Into one they put 
turbines and in the three others reciprocating engines. The ves- 
sels’ dimensions are 860 ft. x 40 ft. x 14 ft. 6 in. draft; displacement 
8,000 tons. The reciprocating engines developed 10,000 I. H. p., 
and the vessels attained & speed of 22:1 knots. The turbine 
vessel attained a speed of 28:6 knots. Water consumption trials 
gave 215,0001b. per hour in the reciprocating engines against 
190,0001b. in the turbine.  'The difference in speed of 14 knots 
at the same efficiency of propellers represents about 20 per cent. 
difference of power, and one would expect to find the same difference 
in water consumption. This would increase the 190,000 Ib. to about 
230,0001b., as against the 215,0001b. actually used in turbine. 
This shows a gain in favour of turbine of 7 per cent. Here again 
we have only the combined relative efficiency of turbine and pro. 
peller, but if the small propeller is inefficient, it is & necessity of the 
turbine, and if it is more efficient than the large propeller, it may 
be taken as an incidental advantage of the turbine. The former is 
probably the truth. 

Four 2,170 ton turbine vessels, of dimensions 275 ft. x 44ft. x 16°6 ft. 
have been built, and are running for the British India Co. from 
the Persian Gulf to India, having speeds of 18 knots, which involve 
about 6,000 н.Р. A vessel of 2,448 tons, of dimensions 800 ft. x 43 ft. 
* 25 ft., named the Loongana, for the Union Co., of New Zealand, 
having a speed of 20 knots and about 6,000 H. p. on trial, has 
steamed from Scotland to New Zealand, and is there successfully 
running. These two cases are between cross-channel steamers and 
the large ocean liners. 

Coming to the question of ocean liners, there are two ships, the 
“ Virginian ” and the Victorian, of the Allan line, fitted with 
turbines. The mean speed across the Atlantic is 17 knots, and the 
coal consumption is practically the same as for triple-expansion 
engines of the most modern type. There is no doubt that when a 
proper adjustment of form, area, and pitch of propeller to the 
boiler power and the form of the ship has been reached in these 
ships the turbine system will prove an advance upon, and indeed 
supersede, the reciprocating ‘engine for vessels of this class. The 
best results obtained have not yet been as good as the steamers are 
capable of, and therefore there is no possibility of saying anything 
more definite as to the efficiency of turbines in ocean liners at 
ое than that they have justified their adoption in such 
vessels. 

The Cunard Co. are carrying out an interesting experiment, as, 
like the Midland Railway Co., they have reciprocating engines and 
turbines in two exactly similar vessels, the Caronia ” and “ Car- 
mania respectively. The former has attained 193 knots on trial 
and 18 knots at sea. They are vessels 678 ft. long over all, 79 ft. 
beam and 52ft. depth. Their draft will be at least 32 ft., and at 
that draft will displace 80,000 tons. They will carry 300 first, 350 
second, 1,000 third-class passengers and 1,000 steerage. The engines 
of the “ Caronia” developed 22,000 1. H. p. on trial at 193 knots. 
The “Carmania ” has three turbines, one high and two low. She 
is nearly ready for trial. Her turbines have been made by her 
builders at Clydebank, and are the largest yet constructed for marine 
or any other purposes. Two other vessels for the Cunard Co. are build- 
ing having turbine machinery of the enormous power of 65,000 H.P., 
but few details of these are available for publication. These vessels 
represent the boldest undertaking in marine enginecring that the 
world has ever seen. So far no other large ocean lines have followed 
the bold lead of the Allan and Cunard lines, though at the moment 
of writing the Morgan line from New York to New Orleans is 
reported to have commenced a 6,000 ton vessel of 15 knots. There 
will be at some time, not very remote, turbine ocean liners on all 
the routes. To-day it may be said that there is every indication 
that in the largest installations an economy of power and cost is 
assured, as it is in the Channel steamers, There seems little doubt 
that tho turbine will completely displace the reciprocating engine in 
all moderate and high-speed lines. 
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PRACTICAL STANDARDS FOR ELECTRICAL 
MEASUREMENTS.” 


The Committee are glad to report that satisfactory progress has 
been made during the year with the ampere balance. The weighing 
mechanism was taken over from the maker shortly after the last 
meeting of the Association and the work on the coils completed at 
the National Physical Laboratory. The labour involved in insulating 
the two wires on the large cylinders was very great. Each wire 
consists of about 90 turns of about 108 cm. circumference. Thus 
each wire is about 93 metres in length, and the two are along their 
whole length about үу mm. apart. In the coils as finally set up the 
insulation resistance between these two wires is measured in thou- 
sands of megohms, and is thus amply sufficient. The cost of the 
balance has amounted to £302. 6s., the excess over the £300 granted 
for the purpose being met out of the general fund at the disposal of 
the Committee. 

Calculations of the force to be expected between the coils when 
carrying 1 ampere have been made by Mr. Mather and Mr. F. E. 
Smith, of the National Physical Laboratory, and are in close agree- 
ment. The designs from which the balance has been made are the 
work of Mr, Mather, and originally it was contemplated that the 
balance would be set up at the City and Guilds Central Institute in 

Exhibition- road. At а meeting of the Committee held on March 31, 
1905, however, this decision was 1nodified, and the following minute 
agreed to :— 

„That the ampere balance remains for the present at the National 
Physical Laboratory, and that a determination of the ampere be 
made with it there under the supervision of Prof. Ayrton and Mr. 
Mather, steps being taken to connect closely with the determination 
and with any notification of the results the names of the late Prof. 
J. V. Jones, Prof. Ayrton and Mr. Mather, to whom the design of 
the instrument is entirely due." | 

Accordingly the balance has been set up at the National Physical 
Laboratory and a number of preliminary tests have been made. Par- 
ticulars of some of these follow. 

Ampere Balance.—The weighing mechanism of the balance was 
erected by Mr. L. Oertling at the National Physical Laboratory in 
March of the present year, and the electrical equipment was com. 
pleted immediately afterwards. The four coils of bare copper wire 
wound on marble cylinders have given complete satisfaction, the 
ellipticity and conicality of each being very small. The average 
ellipticity is such that the diameters of the ellipse differ in length 
by about 10 micron, while the average conicality is approximately 
represented by a difference between the mean diameters of two sec- 
tions 18 em. apart (the axial length of one coil) of about 12 micron. 
The contour of the cylinders is very well known, and the mean 
diameter has been measured with a probable error not greater than 
0:001 per cent. This knowledge enables the calculation of the 
mutual induction between two coils to be made with great accuracy. 
Preliminary observations with a current of nominal value 1 ampere 
were made at various times during April and May, the first set of 
such observations determining the temperature to which the coils 
are raised by a continuous steady current, the magnitude of the dis- 
turbances arising from convection currents, the influence of the 
silver strips and the nature of other disturbances. The convection 
currents give some trouble, but the experiments already carried out 
indicate that a change of 0:001 per cent. in a current of nominal 
value 1 ampere will be detectable. . 

The balance acts conveniently as an indicator of the magnetic 
permeability of the marble and metal parts of which it is constructed, 
and it is satisfactory to know that the permeability of these parts 
does not differ from unity by a measurable amount, and cannot 
therefore influence the final results. Early observations showed 
that the concentrie cable employed in the leads to the balance was 
faulty, some of the internal strands being broken, and the variable 
contacts thus resulting prevented a steady current from being ob- 
tained. Fresh concentric cable is being inserted, which should 
enable the final observations to be speedily made. 

Apparatus for the Determination fg. The three half-second 
pendulums (the property of the Board of Education, and used in the 
last Antarctic expedition) have been swung at Kew and at the 
National Physieal Laboratory in the room where the balance is 
erected. The observations are being continued. When all the 
constants have been determined and the observations with the 
balance are complete it will be necessary to consider the means by 
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which the result is to be given to the world. The current may be 
reproduced either by means of the silver voltameter or by means of 
& standard cell and a standard resistance. The silver voltameter is 
being investigated at the National Physical Laboratory, and a com- 
parison of the accuracies of reproduction would perhaps influence 
the choice. 

The Committee were represented at the International Electrical 
Congress at St. Louis last year by Prof. Perry and the Secretary. 

The resolutions passed at the Cambridge meeting of the Com- 
mittee (see Report for 1904) as to certain questions proposed for 
discussion were laid before the Congress, afd’ after discussion the 
following reports were unanimously aécepted :— 


Committee of the Chamber af Delegates.on International Electro- 
э ah . Magnetic Units. 

The sub-Gommittee appointed September 18, 1904, beg leave to suggest 
that the Chamber of Delegates should adopt the following report : 

It appears frem Papers laid before the International Electrical Congress 
and from the discussion that there are considerable dissrepancies between 
the laws relating to electrical unite, or their interpretations, in the various, 
countries represented, which, in the opinion of the Chamber, require con- 
sideration with a view to securing practical uniformity. 

Other questions bearing on nomenclature and the determination of 
units and standards have also been raised, on which, in the opinion of 
the Chamber, it is desirable to have international agreement. | 

The Chamber of Delegates considers that these and similar questions 
could best be dealt with by an International Commission representing the 
Governments concerned. Such a Commission might, in the first instance, 
be appointed by those countries in which legislation on electric units has 
been adopted, and consist of, say, two members from each country. 

Provision should be made for securing the adhesion of other countries 
prepared to adopt the conclusions of the Commission. 

The Chamber of Delegates approves such a plan, and requests its mem- 
bers to bring tbis report before their respective Governments. 

It is ho that if the recommendation of the Chamber of Delegates 
be adopted by the Governments represented the Commission may even- 
tually become a permanent one. 


Committee of the Chamber of Delegates on International Standardisation. 

The Committee of the Chamber of Delegates on the Standardisation of 
Machinery begs to report as follows :— 

That steps should be taken to seoure the co-operation of the technical 
societies of the world by the appointment of a representative Commission 
to consider the question of the standardisation of the nomenclature and 
ratings of electrical apparatus and machinery. 

If the above recommendation meets the approval of the Chamber of 
Delegates, it is suggested by your Committee that much of the work could 
be accomplished by correspondence in the first instance and by the 
appointment of a general secretary to preserve the records and crystallise 
the points of disagreement, if any, which may arise between the methods 
in vogue in the different countries interested. 

It is hoped that if the recommendation of the Chamber of Delegates be 
adopted the Commission may eventually become a permanent one. 


The first of these reports, relating to the summoning of an Inter- 
national Congress on Electrical Units, is now under the considera- 
tion of His Majesty’s Government. Meanwhile a preliminary con- 
ference of representatives of standardising laboratories and others 
interested in the determination of electrical units has been sum- 
moned by the President of the Reichsanstalt to meet in Berlin in 
the autumn. Lord Rayleigh and the Secretary have received in- 
vitations to be present. The object of this Conference is stated to 
be that the institutions which are concerned in maintaining the 
accuracy of electrical measurements in conjunction with those 
scientists who have devoted especial attention to this field of work 
should exchange opinions, and, if possible, come to an agreement 
as to the measures which must be taken in order to obtain the inter- 
national uniformity in electrical units and measurements which is 
desired. It is thus preliminary to the more formal consideration of 
the subject which would be the work of the International Congress. 

One of the most important questions which will be discussed will 
be the specification of some form of standard cell. Work on this 
matter has gone on in America and at the National Physical Labora- 
tory, and an Appendix to the report by Mr. Smith contains a pro- 
visional specification. It is suggested that persons interested in 
the matter might help by setting up cells in accordance with this 
specification and submitting them for test at the laboratory. 

Of the grant made to the Committee in 1924 a balance of £3. 4s. 10d. 
remains. The work which remains to be done on the standard cell, 
and with the ampere balance, will all involve considerable expense, 
and to meet this the Committee ask for reappointment, with a grant 
of £25 in addition to the balance now in their hands. 


APPENDIX I.—On the Preparation of a Cadmium Cell. By F. E. Surrn. 
(From the National Physical Laboratory.) 


The research on standard cells has been continued at the National 
Physical Laboratory on the lines indicated in the last report to the 
Association. Taken as a whole, the results are very satisfactory, but it 
is thought desirable to still continue the observations on some of the 
older cells before publishing the results in detail. 


* Bee, The Electrician, Vol. LIII., p. 802. 
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Mr. G. A. Hulett, of Michigan, has completed a chemical research on 

mercurous sulphate, which throws considerable light on the anomalies 
reported to the Association last year. Very slight changes can still, 
however, be traced to this salt, but fortunately they are of no commercial 
significance. The 12} per cent. amalgam also produces slight variations 
in the E. M. F. of the cell: these, again, are commercially unimportant, 
and a manner of overcoming them in cells employed at a standards 
laboratory is indicated in this Paper. The latter cells are set up with an 
amalgam entirely liquid at 0°C. 
At. this stage of the research it is thought desirable to describe the 
methods by waich the materials of the cell can be best prepared in the 
light of present information, and an appeal is made to those interested 
in the subject to set up one or more cells by these methods and submit 
them for comparison with the standards of the National Physical Labora- 
tory. More light will thus be thrown on the slight discrepancies already 
referred to, and the degree of accuracy with which the cell can be con- 
structed will be established. In this way it is hoped to specify a cell for 
commercial purposes accurate at all ordinary English workiog tempera- 
turcs to 1 part in 2,000, applying no temperature correction, or to 1 part 
in 10,000 if the temperature correction be applied. . 

In the i ion which follows there are four methods of preparing. 
the mercurous sulphate. The first of these is due to Prof: H. 8. Carhart, 
Mr. G. A. Hulett and Dr. Wolff, jun.; the main features of the second 
method were suggested by Mr. Swinburne to Dr. Glazebrook, while the 
third and fourth metheds have resulted from some experiments at the 
National Physical Laboratory. It is suggested that one only of these 
methods be eventually employed; the observations on submitted cells 
will largely determine the choice. 


Preparation of Materials for a Standard Cadmium Cell. 


1. Mercury.—The commercial mercury should be squeezed through 
wash leather and passed in the finely-divided condition in which it 
emerges, first through dilute nitric acid (1 to 6 of water) and merourous 
nitrate solution, and afterwards through distilled water, both liquids 
being conveniently contained in long glass tubes. The mercury is then to 
be twice distilled in vacuo. Mercury suspected of abnormal contamina- 
tion should not be employed. 


2. Amalgam. Type A.—This is a 124 per cent. amalgam, and is in- 
tended for all commercial cells. The method of preparation is practi- 
cally identical with that used by Prof. Carhart. A current is passed 
from a thick rod of pure commercial cadmium to distilled mercury, the 
intervening liquid being cadmium sulphate solution rendered slightly 
acid with a few drops of H,SO,. The cathode is weighed before deposi- 
tion takes place and again afterwards, the percentage of cadmium in the 
amalgam being thus caloulable. More than the requisite amount should 
always be deposited, and the percentage reduced to 124 by the addition 
of more mercury. The fall of potential from anode to cathode should not 
exoeed 0:3 volt. To prevent the anode slime having access to the cathode 
it is desirable to surround the anode with a small porous pot, as in the 
Richards silver voltameter, or to place a small orystallising dish beneath 
it for the anode powder to settle in. Contaot with the cathode is made 
with a platinum wire sealed into a glass tube, so as to protect it from 
direct contact with the cadmium su'phate solution, and a rough estimate 
of the quantity of cadmium deposited is obtained frem the 1 0885 of an 
ammeter placed in the sircuit. The amalgam so prepared, together with 
the mercury added to reduce the percentage of cadmium to 124, is now 
heated on a water.bath and stirred so as to ensure homogeneity, some 
cadmium sulphate solution still flooding the surface. It is then cooled 
and the acid sulphate removed, neutral cadmium sulphate solution taking 
the place of the latter, and consisting of saturated solution plus an equal 
volume of distilled water. This 12} per cent. amalgam is then ready for 
use and is entirely liquid at a temporature approximating to 60°C. 


Type B.—This amalgam is liquid at the temperature of melting ice, 
and is intended for cells of a slightly better type than those made with 
the 123 per cent. amalgam. The cells may be used at a higher tempera- 
ture than 0°C., but they are not intended to be so used as their tempera- 
ture coefficient is about - 0:043 per oent. per rise in temperature of 1°C. 
The cells are primarily intended for standardising laboratories, and their 
E. M. F. at 0°С, is equal to the E. M. F. of the cells prepared with the A 
amalgam if this latter E. M. F. is corrected to 0°C. with the temperature 
coefficient formula of the cell. This is equivalent to saying that if an 
A cell was in а steady condition at 0°C. aud notbing abnormal occurred 
its E. M. F. would be identical with that of a B cell at OC. It is not wise, 
however, to use a 124 per cent. amalgam cell at low temperatures; an 
8 per cent. amalgam may be so used, but its upward гаоре (with a small 
temperature coeflicient) is lower than that of the 124 per cent. amalgum 
cell. For commercial purposes probably the 124 per cent. amalgam will 
be of most service. 

To prepare the type D amalgam take some of that previously prepare 1 
and add sufficient mercury to reduc» the percentage of cadmium to 3. 
The amalgam will now be entirely liquid at ordinary working tempera- 
tures. On cooling a crystalline amalgam separates from the liquid, and 
will continue to do so as the temperature is lowered. Cool the amalgam 
to the temperature of melting ice and remove the mother liquid : this is 
the amalgam desired. It is important that the temperature be truly that 
of melting ice and that no solid is removed. For convenience, the 3 per 
cent. amalgam may be placed in a tubular vessel well surrounded with ice 
shavings; а long very fine capillary tube reaches to the base of this 
vessel, and through it the liquid at 0С. is removed by suction. Some 
solid must be left behind, or otherwise there is no certainty of saturation. 
Throughout all the operations neutral cadmium sulphate solution must 
cover the surface of the amalgam and wet all vessels, tubes, &c , through 
which the amalgam passes. Otherwise the amalgam will leave a tail” 
and its composition may possibly be thereby changed. 
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3. Cadmium Sulphate Crystals and Solution.—Procure commercially 
pure cadmium sulphate CdSO,8/3H,O. Dissolve in about 1} times its 
weight of distilled water, agitating either continuously for about six 
hours or occasionally for two or three days. Filter through a fine grained 
filter paper so as to ensure a clear solution, which should then be placed 
in a number of crystallising dishes and evaporation allowed to take place 
slowly at a temperature not exceeding 35°C., when, provided that dust be 
excluded, many trant parent crystals of CdSO,8/3H,0 will result. These 
should be prevented as much as possible from adhering to one another 
by removing the liquid to other dishes as soon as the crystals are of such 
a size that most of them are in contact. In this way about five-sixths of 
the liquid may be evaporated, the mother liquid being employed for a pre- 
liminary washing of the mercurous sulphate, the manufacture of which is 
afterwards described. The crystals of cadmium sulphate so obtained 
should be washed with successive small quantities of distilled water until 
after standing for five minutes no trace of acidity can; be detected with 
congo red. The crystals, still moist, may then be transferred to a stock 
bottle. To prepare the final solution agitation with distilled water is 
recommended as before, the temperature being preferably 5 deg. or 10 deg. 
higher than the normal temperature, so as to ensure saturation. On no 
account should cadmium hydroxide be employed to neutralise the first 
solution, which is invariably acid; nor indeed should any attempt be 
made to neutralise the solution except by crystallisation. 


4. Mercurous Sulphate.—The preparation in each case is to be con- 
ducted in a darkened room. 


(a) Electrolytic Method.—Pure distilled mercury forms the anode and 
platinum foil the cathode, the electrolyte being dilute sulphuric acid 
(1 part by volume of concentrated acid to 5 parts of distilled water). The 
mercury is preferably placed in the base of a large flat-bottomed beaker 
and about 20 times its volume of the dilute acid added. Contact with 
the mercury is effected by means of a platinum wire passing through a 
glass tube, while the cathode is suspended in the upper portion of the 
liquid. During the electrolysis the electrolyte must be continually stirred, 
an L-shaped glass stirrer being most efficient, the L portion being placed 
near the surface of the mercury. A current density of about 0-01 ampere 
may be employed. The salt so prepared is treated as per note A. 

(b) Precipitation method, mercurous nitrate and sulphuric acid being 
employed. Add strong nitric acid to a little pure mercury contained in a 
crystallising dish and place in a draught chamber until the action is 
over. If any mercury remains add more acid and continue to do so 
until the mercury has completely disappeared and a strongly acid solu- 
tion assured. Prepare dilute H,SO; (1 to 4 by volume), allow to cool, 
and then add the acid nitrate solution drop by drop, keeping the mixture 
violently agitated. Mercurous sulphate is precipitated, which should be 
filtered and treated as per note A. No more nitrate solution must be added 
to the dilute H,SO, than will suffice to neutralise 30 per cent. of the 
Н,80, present. The maximum amount it is permissible to add may be 
estimated by taking a small portion of the dilute H,SO, and adding the 
nitrate solution until no further precipitation results. The roportion of 
nitrate solution to dilute H3SO, in such circumstances must be reduced to 
one-third its value for the preparation of merourous sulphate by method b. 

(L) Precipitation method, strongand dilute sulphuricacid being employed. 
Purchased mercurous sulphate is warmed with pure strong HSO, and a 
little mercury to a temperature of about 150°C. for about 10 minutes, the 
operation being conducted in an evaporating dish covered with a clock glass 
and the mixture kept well stirred. The suspended matter is then allowed 
to settle, the hot liquid cooling sufficiently meanwhile for the vessel to be 
handled, with comfort. The clear acid lis then poured into dilute H,SO, 
(1 to 6), when crystalline mercurous sulphate separates out. About 10 
times the bulk of dilute acid should be employed, and to avoid spitting 
the hot liquid should be poured through a funnel, having its stem im- 
mersed in the dilute acid. The mixture is well stirred, cooled and filtered, 
and the salt treated as per note A. As the operation yields but a small 
quantity of the salt it is advisable to repeat several times. 

(d) By means of Nordhausen sulphuric acid. Place distilled mercury 
in the bottom of a beaker or bottie to the depth of about 3mm. Add 
about four times its volume of Nordhausen sulphuric acid and stir well, 
keeping the mouth of the bottle closed as much as possible, as the acid 
fumes are very unpleasant. Mercurous sulpbate is formed in the cold 
and appears in the crystalline form after а few minutes, Allow the opera- 
tion to continue until the acid strength has been considerably diminished ; 
then pour into dilute H,SO, (1 to 6). Considerable spitting always occurs, 
so that caution is necessary. Proceed with the product as per Note A. 

Nore A.—The mercurous sulphate obtained by the foregoing methods is 
first agitated with dilute H,SO, (1 to 6) and distilled mercury. It is then 
filtered (a small Gooch crucible and filter flask are convenient), and the 
grenter part of the mercury removed as it interferes with the filtering, 
The salt is next washed with small quantities of saturated cadmium sul- 
phate solution until free from acid. For the tirst few washings some of the 
tirst acid solution may be employed, but the final washings must be made 
with a little of the neutral solution. Trouble is often experienced in rid- 
ding the salt prepared with Nordhausen sulphuric acid from all trace of 
acidity, and it is preferable to wash five or six times with the cadmium 

sulphate solution, and then place in a bottle together with a little of the 
solution, shaking from time to time and filtering again in a fewdays. The 
acidity of the washing liquid should be tested with congo red. Instead 
of washing with cadmium sulphate solution, sulphuric ether (water free) 
may be employed. 

The Mercurous Sulphate Paste.—Some cadmium sulphate crystals are 
ground in an agate mortar with a little cadmium sulphate solution ; about 
one-quarter their bulk of pure mercury is then added and two volumes of 
the acid-free mercurous sulphate, the whole being well mixed with cad- 
mium sulphate solution so as to form a thin paste. 


The Form of Cell.--The H form of cell due to Lord Rayleigh is the 
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most convenient, and is in general use. Two patterns have been adopted. 
In Fig. 1 à form is shown in which the electrodes are sealed into the lower 
ends of the two vertical limbs, while in the form shown in Fig. 2 the 
electrodes pass through glass tubes into the lower ends of which they 
are sealed. Form 1 can be hermetically sealed, and is intended to be 
immersed in an insulating liquid. Form 2 is sealed with marine glue. 
and may be immersed in ice or water. The hermetical sealing of form 1 
was suggested by Lord Rayleigh* and by Prof. Carhart.t The ‘glass 
tubes through which the electrodes are introduced in form 2 pass through 
corks which have been previously boiled in water and soaked in cadmium 
sulphate solution ; in addition to the hole allowing of the passage of the 
electrodes, a second hole is bored through these corks for the passage of 
small glass pipettes. After the cell is filled these additional holea are 
fitted with small corks, and the cell is finally sealed with marine glue. 
The position of the various parts is shown in the figure. (Both forms of 
glass vessels are stocked by Mr. A. C. Cossor, of 54, Farringdon-road, E.C.) 

In filling the vessels it is convenient to use small pipettes made of two 
glass tubes, the one about Зір. long and P in. in diameter, and the other 
about 2in. long and z in. in diameter. If the larger tube has one end 
drawn out in the form of а cone, a junction is easily made. Theamalgam 
of type A is melted over a water-bath (its surface being flooded with dilute 
cadmium-sulphate solution), and is introduced by means of a previously 
warmed pipette into one of the limbs. After the amalgam has solidified 
this limb should be washed out with a little fresh cadmium-sulphate solu- 
tion. If the amalgam of type B is used this washing is unnecessary. The 
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mercury is next introduced into the other limb, then the paste, using if 
nece a tiny glass rod as a piston through the pipette, and afterwards 
a thick layer of finely pounded crystals is introduced into each limb. 
Saturated cadmium-sulphate solution is finally added. The cells are then 
to be exposed in a warm room for a week or more to allow some of the 
liquid to evaporate, and so loosely cement together the fine crystals. This 
crystalline plug keeps the contents in their proper places, and enables the 
cell to be transmitted through the post. The sealing of the cells is next 
completed, care being taken not to abnormally heat the contents. 

Cells which are submitted for comparison with the standards of the 
National Physical Laboratory should be accompanied with the following 
particulars :— 

1. Maker's name and address. 2. Матеј of the firms from whom the 
chemicals used in the manufacture of the materials were purchased. 3. 
Number of the method employed in the manufacture of the mercurous 
sulphate. 4. Type of cadmium amalgam used. 5. Notes on any pecu- 
liarities observed in the preparations. 


A DRY DANIELL PILE. 


BY J. BROWN, F.R.S. 

For the electrification of electromotor needles and similar pur- 
poses it seemed that a constant dry pile would be useful. To test 
such a pile, constructed on Daniell’s principle, sheets of commercial 
zinc and copper 9 in. square were coated on one side with sheets of 
twilled cotton fabric (as used for glass cloths) wet with hot 10 per 
cent. solutions respectively of zinc sulphate and copper sulphate. 
When dry these were built up in the appropriate way with a sheet 
of plain blotting paper between each pair of coatings to represent 
the usual porous diaphragm and the whole compressed in а screw 
press between rubber sheets as insulators. 

When built (February, 1903), the E.M.F. was1 Daniell per cell or 
rather more. It then dropped to a steady, though lower, value for 
24 years, registering 0°95 to 0'9 Daniell till July last when it was 0:9. 


* Phil. Trans., 176, § 42, 1886. + St. Louis Congress, 1904. 
+ This information is only required so that the number of different 
sources of the materials can be estimated. 
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Thereupon on dismounting the pile for examination it appeared to 
be unchanged and on re-forming it the same voltage was given, 0'9. 
After short-circuiting, the pile recovered its EMF immediately. 
Of course, a very minute current only passed. 

A smaller pile, 4in. by 4in. sheets—similar in other respects 
except that the cotton sheets were, I believe, dried before placing 
on the metals—gave 0'7 to 0°8 Daniell at first, but 0:9 after six 
months. A similar pile with blotting paper instead of the cotton 
fabric gave a similar initial result, but was not tested further. 

Another, in which the copper plate was replaced by copper de- 
posited from copper sulphate solution on one side of the zinc, then 
washed and dried, gave about 0'7 Daniell. 

The advantages of this pile may be considered to be its practical 
constancy for years, its ease of construction, and of re-construction 
should it become exhausted. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER p’ALBE. | 


Vertical-intensity Variometer. —A. Von Büky claims to have 
devised an instrument for measuring the variations of the 
earth’s vertical magnetic field more accurately than heretofore. 
The instrument consists essentially of an astatic combination 
of needles hung in a bifilar suspension at right angles to the 
magnetic meridian. A bundle of thin rods of soft iron is 
placed in a vertical position broadside-on to the needles some 
distance away. The horizontal intensity has no effect upon 
the astatic combination nor upon the vertical iron rods. But 
the earth’s vertical field induces a north-seeking pole in the 
lower end of the soft iron and a south-seeking pole in the 
upper end. These poles exert upon the needles near them 
magnetic moments in the same sense, and these moments are 
proportional to the vertical intensity. The author uses a 
special device for correcting for temperature, in the shape of an 
auxiliary magnet mounted on the side opposite the soft iron 
and pointing towards it. It is turned in such a manner that 
its effect is opposed to that of the soft iron, and its distance is 
determined by calculation in such a manner that its change of 
moment balances the changes of moment of the other magnetic 
bodies. The nearer the compensating magnet is to the suspen- 
sion the less sensitive is the variometer. 

A. Von Boxy, Physikalische Zeitschrift, September 1, 1905.] 


Regeneration of Fluorescent Screens.—Barium  platino-cyanide 
screens have a way of passing from a green colour to a yellow 
and brown under the influence of prolonged exposureto X.rays 
aud at the same time losing their fluorescence. Dr. Bordier 
has studied this process with a view of discovering a remedy. 
He finds that the change of colour can also be produced by 
desiccating the screens by gentle heat, or by absorbing the 
moisture with sulphuric acid. It is already known that the 
screens recover on exposure to ordinary light, but the author 
shows that this recovery only takes place in the presence of 
moisture. The discolouration is, therefore, due to the loss of 
moisture, which is brought about by the X-rays through their 
ionising action. Ammonium and potassium platino-cyanide 
show the same effects. The following process may be used to 
regenerate the screens: Break them up into small fragments 
and pour distilled water over them. The water extracts the 
salt, which crystallises out in its original condition. This pro- 
cess applies to collodion screens, where the salt is shielded by a 
thick layer ofcollodion. When some other substance more per- 
meable by water is used instead of collodion, the screens may 
be regenerated by a simple exposure to steam. 

[Вовртев, Archives Ф Electricité Médicale, August 24, 1905.] 


Properties of Space at High Potential. —A. M. Worthington has 
performed what he calls a fundamental experiment in elec- 
tricity,” by sending two beams of light through two parallel 
tubes charged to different potentials, and noticing, by means of 
an interferometer, whether there was any difference in the rate 
of propagation of the two beams. The results were negative. No 
difference in the velocity of light in the high.potential and the 
low-potential space could be detected. This experiment is 
supplemental to that of Faraday, who detected no action on 
5 matter inside a conductor due to a charge on its sur- 
ace. 

[A. M. WoxrtHinaton, Philosophical Magazine, September, 1905.] 
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Nitrogen Atoms as Curreut-carriers. —Following up his work 
on the continual evolution of hydrogen atoms from the cathode, 
and its quantitative transfer in accordance with Faraday's law 
of electrolysis, C. A. Skinner proves that in the case of carbon 
electrodes nitrogen plays a similar part. Three carbon discs 
(15 mm. in diameter) cut from hard arc carbon were mounted 
in the electrode tube, and this was evacuated and left over 
night connected with a drying chamber. The next day the 
slight amount of gas which had been given off was pumped 
out and helium admitted to a pressure of about 34 mm. With 
an aluminium disc serving as anode and one of the carbon 
discs as cathode, a current of 2 milliamperes was passed through 
the helium. A spectroscopic observation of the cathode re- 
vealed a gradually-brightening nitrogen radiation, in addi- 
tion to that of helium. Measurements of the nitrogen 
evolved and of the current passed proved that the nitrogen 
was in accordance with Faraday's law. On substituting 
a carbon disc for the aluminium anode, it was found 
that for seven minutes the absorption of nitrogen by the 
anode also follows Faraday’s law. The author gives explana- 
tions of the electrode fall, of photo-electric currents, and of 
contact potential based upon the following considerations. 
With a gas filling which is chemically neutral and is not 
absorbed by the substance composing the electrodes, the elec- 
tric current between cathode and gas-filling is carried by nega- 
tively-charged atoms of gas which are already to be found in 
solution of the cathode. These negative atoms give up their 
charge to the gas filling by neutralising positive ions of the 
gas filling. If the cathode possesses a sufficient supply of 
absorbed gas this neutralisation takes place outside the cathode, 
indicated by the fact that the gas pressure increases at a rate 
demanded by Faraday’s law. If, however, the absorbed gas 
falls below a definite concentration it does not go out of the 
cathode at a rate sufficient to carry the whole current, but this 
is probably made up by the positive ions of the gas filling 
penetrating the cathode and discharging to the absorbed gas 
inside, just as in the other case they discharge to it outside 
the cathode. If these penetrating ions be chemically and 
physically neutral they will diffuse back uncharged into the 
gas filling. This view explains the fact that evolution of gas 
from the cathode falls after a time below Faraday’s law. 

[C. A. Skinner, Physical Review, September, 1905.) 


Influence Machine Phenomena.—J. R. Januszkievicz describes 
some hitherto unknown phenomena observed with a Voss 
d ч influence machine. A light metallic body is sus- 
pended by a cocoon fibre and brought between the spherical 
electrodes of the machine while they are beyond the maximum 
discharging distance apart. In most positions, the metallic 
body is pushed violently to and fro, but a position of greater 
stability may be found in which the body approaches the nega- 
tive pole, while the thread is bent down and round in the 
shape of an inverted note of interrogation. Another experi- 
ment shows the extraordinary sensitiveness of the positive- 
brush discharge. The two terminals are 5 cm. in diameter, 
and 20 cm, apart. The positive terminal has a point directed 
towards the negative terminal, and from this point a brush 
discharge issues. A fine point is now gradually made to pro- 
ject from the negative terminal. The brush discharge is 
extinguished when this point projects only 0:05 mm. When 
an earthed piece of wire netting is placed midway between the 
spheres, the point may be protruded 0:07 mm. before it again 
extinguishes the brush. Two wire nets allow of a distance of 
0-08 mm., but when the two nets are several millimetres apart, 
the effect of the point on the positive-brush discharge is entirely 


nullified. 
(J. R. JaxvszkrEvicz, Physikalische Zeitschrift, September 1, 1905.] 
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Electric Traction in Peru.— According to the Elektrotech- 
nischer Anzeiger, the Peruvian Government is taking steps to 
utilise water from Lake Titicaca (12,645 ft. above sea level) for 
generating electric energy for traction. At present, it appears, 
the railways in South Peru consume 140 tons of coal daily, 
which cost the State £280. It is estimated that, after pro- 
viding the power required for traction, some 6,000 n.r. will 
still be available for power and lighting purposes. 
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TESTS ON HIGH-TENSION INSULATING MATERIALS. 


In the early days of electrical engineering, when dynamo 
design was an art and not a science, specifications for such 
machines almost invariably called for a certain value of the in- 
sulation resistance. Nowadays, it is generally recognised that 
this factor is of little interest to the buyer of a machine. What 
he wants is a safeguard against breakdown of the windings, 
and this lies chiefly in the dielectric strength of the insulation. 
The insulation resistance is a function of the moisture contained 
in the machine, and it can be varied from a fraction of a 
megohm to infinity " simply by putting the apparatus through 
& prolonged process of baking, and thus driving the moisture 
out. A high value of the insulation resistance, therefore, 
merely indicates that a machine is fit to be subjected to tests 
for ascertaining the required dielectric strength. These tests 
for dielectric strength have gained more and more importance 
with the growing demand for high-voltage machines. While 
with pressures up to, say, 500 or 600 volts, the thickness of 
insulation is more or less defined by the required mechanical 
strength which allows a sufficient factor of safety even for 
tests of four to five times the working pressure, much closer 
limits have to be observed in apparatus for 10,000 volts 
and over. Here the dielectric strength of the material is 
the deciding feature, and to obtain commercial machines 
allowing a high-pressure test of, say, twice the working pres- 
sure, manufacturers of this class of apparatus have had to 
spend a great amount of time and money on investigating the 
behaviour of various commercial materials when subjected to 
such extra-high voltages. Their results are, of course, only 
to a limited extent available to the profession at large, and, 
therefore, the efforts of the Engineering Standards Committee 
in this direction deserve the highest praise. While the report, 
as submitted by Mr. E. H. RAYNER to the Institution of Elec- 
trical Engineers (T'he Electrician, Vol. LIV., pp. 884 and 958), 
treats this matter very thoroughly, the subject is so broad that 
there are still a good many points which offer a promising field 
for further investigations. Prof: KINZBRUNNER'S article, con- 
cluded in this issue, will, therefore, be read with particular 
interest. In this first series of experiments he has set to work 
to investigate the essential points which ought to be observed 
in testing the dielectric strength of insulating materials. His 
description of the methods applied are of considerable value, 
and, although we are not able to accept all his conclusions 
without reserve, the Paper remains, notwithstanding, an impor 
tant contribution to a subject of extreme current interest. 

In the first place we cannot endorse the author's definition 
of the “disruptive voltage” as that voltage which a material 
will stand for any length of time. Although his curves may 
demonstrate that this is more correct from the academic point 
of view, it is not in conformity with the convention usually 
adopted for practical working. It is more customary to test with 
rising pressures applied for a quarter of a minute at a time, and 
the voltago at which the material is broken down under these 
conditions із now the recognised “ disruptiye voltage." The time 
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chosen is, of course, purely conventional, but a quarter of a 
minute being that adopted in the tests issued by the Engincer- 
ing Standards Committee should be accepted. It must not be 
forgotten that excess voltages, such as discharges, &c., against 
which one has to guard in designing high-potential apparatus, will 
only last for a very short time. Another point to be observed, 
and one of which Prof. KINZBRUNNER has taken no definite 
account so far, is that the disruptive voltage is undoubtedly in- 
fluenced by the actual temperature which the material has 
attained during the test. Dr. C. P. STEINMETZ has carried out 
similar investigations, and, in a Paper read before the American 
Institute of Electrical Engineers, states that “ The application of 
the potential always lasted but a short time—not over 15 seconds; 
still, all the material became more or less heated before break- 
ing down.” Now, if this is accepted as correct, the time curves 
given by Prof. KINZBRUNNER for various materials might prob- 
ably be more correctly called “temperature curves —i. e., 
curves which show the decrease in disruptive voltage with the 
increase in the temperature of the material. The constant 
value is obtained at the moment when the temperature of 
the material is sufficiently high to dissipate all the heat de- 
veloped through dielectric hysteresis and CR. This theory 
would also explain the increased time-factor with increased 
thickness, and with increased dielectric strength. Small as 
the actual increase in temperature may be, it certainly offers a 
reasonable explanation for the reduced dielectric strength of the 
materials under test. The author would probably have found 
smaller “ time constants " in each case, if he had used a higher 
external temperature than 17°C. for his experiments. For in. 
stance, 40 C. or 50°C., such as corresponds to conditions of actual 
service, would have been much more suitable. With the arrange- 
ments illustrated in the article, there ought to have been little 
diffieulty in maintaining the same temperature all through the 
experiments. Again, the practical value of the investigations 
would have been further increased if Mr. HoBART's suggestion 
—that all material should be thoroughly dried in a vacuum 
oven immediately prior to the test—had been adopted. 
Nowadays almost all materials, before being used for the insu- 
lation of electric machines, are treated in this manner, and are 
then impregnated with insulating varnish or similar material, 
which prevents re-absorption of moisture, as suggested by the 
author. 

For a thorough study of the quality of insulating materials, 
it is undoubtedly necessary to subject them to endurance tests 
lasting for a considerable length of time, as well as to perform 
the disruptive tests already referred to. We prefer, however, 
to keep these two tests quite distinct, so far as it is possible. 
On the result of such investigations, the designer will base the 
required factors of safety, both for normal voltage and for 
high-potential tests; but after the insulation material is once 
applied to the machine all high-pressure tests should extend only 
for short periods, as the longer the duration of the test the more 
“fatiguing” or straining of the insulation is caused, with resultant 
permanent injury, thisbeing analagous to the straining of a piece 
of metal beyond its elastic limit. This point is of extreme com- 
mercial importance, and it should be clearly kept apart from Prof. 
KINZB RUNNER'S recommendations in regard to high-potential 
tests on materials submitted for a study of their insulating 
qualities. 

While in the above-mentioned points we differ from the author, 
we do not wish to detract from the value of his researches, 
which are undoubtedly a step in the right direction. The 
laboratories of our technical schools are among the most suit- 
able places for carrying out practical research work of this 
nature in a scientific manner. 


THE BRITISH ASSOCIATION IN SOUTH AFRICA. 
[FROM OUR CORRESPONDENT. | 


(Continued from page 825.) 


Wednesday, August 16th (concluded ). 

Other Papers followed Dr. Beattie's Paper in Section A, but 
they were all of astronomical or mathematical interest only. 

In the Engineering Section (G) the President’s—Sir Scott 
Moncrieff’s—Address on Irrigation was reserved for Johan- 
nesburg. The first Paper to be read was on ** Colonial Dutch 
Architecture," by Mr. C. H. Smith, A R. I. B. A. This was prac- 
tically a trip by lime light through the prettiest parts of the 
Cape Peninsula, and was greatly enjoyed by the visitors from 
home. The author omitted to mention that at Groote Schuur, 
the residence of the late Mr. Rhodes, many of the old Early 
Dutch candelabra and lanthorns are being successfully used to 
this day, fitted for electric light. 

The next Paper to be read was “ Steam Turbines as Applied 
to Ocean Liners," by Prof. Biles. [An abstract will be found 
elsewhere in this issue.] In the discussion, the Earl of Rosse 
and the Hon. C. A. Parsons spoke, the latter referring briefly 
to the plant for the electrification of the North-Eastern Rail- 
way branch lines near Newcastle. In his remarks he men- 
tioned that turbines were steadily replacing reciprocating 
engines for power-generating purposes. 

n the Educational Science Section (L) the Presidential 
Address was given by Sir Richard Jebb, M.P. The title chosen 
was “ University Education and National Life." "The address 
was of some interest to engineers from the fact that one theme 
in it was the relationship between the teaching of engineering 
and other university subjects, and the question of how, culture, 
as distinguished from knowledge, was to be attained together 
with such engineering teaching. No matter how high such 
teaching might be, it was certain to be specialised in com- 
mercial form to the exclusion of that so-necessary culture. [A 
fuller abstract was published in T'he Electrician of September 1, 
p. 772.] The address was listened to with interest by an audience 
including Prof. Hele-Shaw and several other prominent teach- 
ing engineers. The other Papers before this section had no 
electrical interest. 

In the afternoon the members and associates had the honour 
of being received at an At Home by His Excellency Sir Walter 
Hely-Hutchinson, the Governor of Cape Colony, at Govern- 
ment House, and in the evening his worship the mayor (H. 
Liberman, Esq., J.P.) held a reception at tbe City Hall. 


Thursday, August 17th. 


10 a.m. saw each section hard at work in dead earnest, each 
under its own president; and it was only by an elaborate 
arrangement of signals passed from doorkeoper to doorkeeper 
that your correspondent was able to switch himself in step with 
the various sections. The differing periodicities of delivery 
were also troublesome, and considerable time lag was evident 
between sections. 

The proceedings in Section L. (Educational Science) were 
begun by the Secretary reading Prof. Armstrong’s Paper on the 
‘Teaching of Science.” The Professor was of the opinion 
that the scientific form of education would finally predominate 
throughout Great Britain. Confining education to the study 
of the humanities was a mistake, since man was but a very 
small part of Nature. Purely literary methods in education 
had killed experimental methods of attacking life problems. 
They would never succeed in getting well-disciplined men by 
teaching this or that science; the training must be in experimental 
inquiry. He found at present a great lack of understanding by 
scientific men of other sciences differing from their own; he 
deprecated the excessive latter-day specialisation which was 
reducing our universities to the position of technical schools. 
For example, chemistry was now taught to make men chemists, 
and not with the idea of adding to a man’s culture. The 
Professor then proceeded to sketch a draft scientific course in 
education, and referred to the work done in Ireland. 

The next Paper to be read was “ The Development of Tech- 
nical Education in a New Country,” by Mr. G. Fletcher. It 
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dealt chiefly with what had been done in Ireland in the usual 
evening class way, &c. In the discussion various speakers 
pointed to a local application (in which, so far, almost nothing 
has been done in South Africa), referring to the two-language 
difficulty and the exceedingly scattered nature of the population. 


In Section G (Engineering) Mr. T. W. How’s Paper on “ Roller 
Bearings ” was the first on the agenda. It was read in abstract 
by Mr. Bayley-Marshall, the author himself having been unable 
to come to South Africa. In his Paper the author states that 
recent tests on line shafting electrically-driven fitted with 
roller bearings effected a saving of 24:4 per cent. of the power 
required to run the motor and countershaft with machines in 
full work. In tramway and railway vehicles the author states 
that a series of tests has also proved the starting effort to be 
3 lb. per ton of load, corresponding to a saving in electrical 
energy equal to 50 per cent. of journal friction, equivalent to zd. 
per car-mile. On the Birmingham electric tramways a saving 
of 24:3 per cent. of tractive force per ton of load was attained ; 
and at Southport the average energy consumption of roller- 
bearing cars was 0:55 unit per car-mile with a mean speed of 
10:3 miles per hour, as against 1 unit per car-mile and a mean 
speed of 8:6 miles per hour. [А fuller abstract of the Paper 
appears elsewhere in this issue.] At the conclusion of his 
reading of Mr. How's abstract Mr. Bayley-Marshall said that 
the reference to the Liverpool Overhead Railway was to some 
experiments that he had carried out to see if it were at all 
pessible to increase the carrying capacity of the railway. The 
net result was that they were now able to run with roller 
bearings a three-car train with one-minute service, as against a 
two-car train using ordinary bearings. 

Prof. T. Hudson Beare opened the discussion by asking if 
the difficulty of parallelism in the rollers had been really 
solved. Also. he had had considerable difficulty in getting 
concordant tests owing to the provisions necessary to take 
up end thrust and prevent lateral movement of the 
rollers. Prof. Godwin, of Leeds, with whom he had dis- 
cussed the matter, had also met the same difficulties. The 
life of roller bearings was somewhere about 10 years, but 
this life would be much shortened by the sand and grit in- 
herent in tramway work. The figures given were so striking 
from an economy point of view that he would like to know 
what the probable life of the roller bearings had been taken 
as. There was no doubt about the future of roller bearings, 
however. Mr. Hammersly-Heenan asked, if the roller bearings 
had been in use on the Brighton line for the last seven or eight 
years and had been a success, why had the company not adopted 
them entirely? It was some seven years ago since he had 
dealt with the matter, and he would like to know if the bearing 
was as yet designed for use in workshops. Mr. Bayley-Marshall, 
in replying to some of the points raised, said that he had rollers 
made as parallel as was possible by human hands, and yet 
“crossing ” took place. He thought, however, that the “ float- 
ing. cage method, in which the rollers were rigidly gripped, 
had really overcome the difficulty. The Birmingham tram- 
ways had been running with roller bearings for two years, but 
had now ceased using them because of the demand for locally- 
made cars. In reply to Mr. Hammersly-Heenan, he said that the 
rollers of seven to eight years ago were complete failures, but 
the modern ones were a proved success. He believed one firm 
at least made a speciality of the bearings in workshop tools. 

The usual vote of thanks was accorded Mr. How for his 
Paper, and regret expressed that he himself was not present to 
answer the points raised. 

The next Paper to be dealt with was The Motor Car in 
South Africa," by Mr. H. T. Hennessy, Chairman of the Auto- 
mobile Club of South Africa. In it the author gave it as his 
opinion that the car most suited to South Africa was one with 
an jnternal-combustion motor. In the discussion, however, 
this opinion was freely controverted by others having South 
African experience. ‘The author considered the electric car 
unsuited—although electricity was an ideal motive power—as 
long as accumulators were required, because these would not 
stand the bad roads and because of the long distances between 
charging stations prevailing in South Africa. With regard to 
horse-power, he found that nearly all cars brought to South 
Africa wero geared too high for local road conditions. А two- 


passenger car should not have less than 6 B.H.P. and a four- 
passenger саг not less than 10 B. H.P. to maintain a fair average 
speed. Mr. Hammersly-Heenan said that it should be borne 
in mind that with a steam car repairs were less, and a cheaper 
quality of petrol could be used than in a petrol car. Mr. 
Maurice Hely-Hutchinson defended the steam car, pointing 
out that the steam car had a reserve of power which it was 
very desirable to have under South African conditions. Sir 
W. H. Preece spoke in general terms of the great suitability of 
the electric car as against the petrol and other cars. Prof. 
Hele-Shaw remarked on the suitability of the steam car, rele- 
gating Sir W. H. Preece’s electric car, in a few humorous 
remarks, to the regions of impossibility. He thought the 
unevenness of the roads a great drawback, but the rottenness 
or softness tended to save tyres. He found in Johannesburg 
that one tyre did where two would have been required in 
England or Scotland. 


Section A (Mathematics and Physics) had no less than eight 
Papers before it, but it was found impossible to get through 
more than half of these. 

Profs. Beattie and Morrison reported upon the magnetic 
survey in South Africa, which had been carried out by them 
since 1898, Prof. Beattie was able to place before the meeting 
the first map of the magnetic elements in South Africa. The 
ae survey had been carried out along the lines adopted 
by Prof. Riicker in the magnetic survey of Britain as suggested 
by the British Association in 1836. 

He had often been asked what was the use of the survey. 
He was unaware whether it had any economic value, and he 
was not troubled whether it had or had not, but one thing was 
certain, that many magnetic theories, such as that of Gauss 
for example, would remain unverified as long as so little was 
known magnetically south of the equator. He would like in 
some way to thank the Colonial Governments who had pro- 
vided free passes and travelling facilities from the Cape to the 
Zambesi, and, in addition, subscribed together some £2,000 to 
£3,000, without which it would have been impossible to carry 
on the survey. The first map shown gave the various (400) 
stations at which observations had been made, 20 of these 
being “repeat” stations for checking the secular and daily 
variations. The latitude and longitude was determined by 
theodolite in the usual way at each of the 400 stations, which, 
as was seen, all lying along the railway lines. The annual and 
daily observations were derived from Sabine’s work in South 
Africa ; and also the Government Astronomer in Natal had 
carried on a series of observations in declination which had 
been invaluable for reduction purposes. A map of isoclinics 
(true) uncorrected for daily variation and for magnetic disturb- 
ances was shown. East of the Transvaal seemed to be one 
mass of magnetic iron ore. The next map showed the terres- 
trial isoclinics without local disturbing effects. A discussion 
followed :— 

Capt. Creak, F.R.S., asked if a comparison had been made 
with the results obtained with the Geological Survey of South 
Africa. He thought that local magnetic disturbances should 
not be obliterated as in the map shown ; this map had a purely 
academic interest. He regretted that the British Antarctic 
Expedition had been unable to invite Cape magneticians to 
assist the magneticians attached to that expedition, as the 
Cape was a most important station for such observations. He 
thought the British Association should move the Governments 
concerned. Captain Creak then went on to speak of the 
suitability, from a time point of view, of the Lloyd-Creak in- 
strument for such observations. Sir David Gill (Astronomer- 
Royal for the Cape) referred to the previous attempts to get 
magnetic stations started, and the unsuitability of the obser- 
vatory as such a station owing to the proximity of the electric 
trams. He thought four stations would be necessary. He 
complimented Dr. Beattie and his colleagues on their labours 
and the scientific spirit which had caused them to devote their 
holidays to the work. Dr. Beattie, in reply, said that the in- 
completeness so far of the geological survey had prevented any 
usoful comparison between the magnetic and geological results. 
He thought that a station at Bulawayo, one at Matjesfontein, 
and the re-erection of Sabine’s old station at St. Helena, to- 
gether with the one which was at present being put up in the 
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Mauritius would do all that was necessary. Prof. Forsyth, in 
moving a vote of thanks, said that they all recognised the 
scientific value of the research carried out by Dr. Beattie and 
his colleagues both to South Africa and to posterity. 

Mr. A. Wood then gave a general survey of the evidence in 
favour of the view that radio-activity is a universal property of 
matter. Strutt’s work had shown that the ionisation in vessels 
of the same size differed for different materials. There must, 
therefore, be a radiation from those different materials capable 
of ionising the gas contained in the vessels. This radiation was 
shown by Campbell and the author to consist of two parts, some 
of it being secondary and excited by the penetrating radiation 
from without, the remainder being intrinsic and proper to the 
material. Strutt regarded this latter as due to radio-active 
impurities; but, since his work had been published, results had 
been obtained by many other experimenters. When these re- 
sults were compared it was found that the order in which the 
various metals occurred was almost identical, and the author 
concluded that where different samples, tested by different 
methods, yield results in such close agreement, the idea that 
impurities play any considerable part may be dismissed. The 
authorthen proceeded to summarise the result of the efforts 
made by Thomson, McLennan, Campbell and himself to obtain 
evidence of the existence of an emanation from metals. Allthe 
evidence so far obtained js indirect, however. "The results of 
his own and other experimenters' work in the same field gave 
the following as the relative radio-activities (on an arbitrary 
scale) of the metals examined : Pb, 5:2; Sn, 47; Fe, 2:9; Al, 
2:5; Zn, 2:3. The Paper concluded with some theoretical 
considerations which led one to expect universal radio-activity ; 
particularly the electronic theory of the atom, and the old idea 
that the occurrence together of two closely associated metals, 
such as silver and lead, might be explained by the breaking 
down of the lead into the silver atom by a disintegration similar 
to that which takes place in the transformation of radium into 
helium. 

The last Paper on the list was another on “Earth Magne- 
tism," by Dr. Beattie, but owing to the limited time the Paper 
was taken as read. | 


It dealt with the daily variation of the northerly (X) and the easterly 
(Y) components of the magnetic intensity at Cape Town, St. Helena and 
Mauritius. From Sabine's results, published in the volumes of the Mag- 
netical and Meteorological Observations for the Cape of Good Hope and 
for St. Helena, and for Mauritius (“ Magnetical Observations," 1876. 
1897, by T. F. Claxton), the daily variations of X and of Y are calculated 
and tabulated for each hour of the day for the different months of the 
year. These are then combined into four periods— March-A pril, Maş- 
August, September-October and November-February. The values of the 
latitudes of these three stations are added and divided by three, and the 
same is done for the longitudes ; this gives the latitude and the longitude 
of a mean station whose daily variations of X and of Y at any hour are 
obtained by taking the algebraic mean of the variations at the three 
stalions at the same hour. The latitude and the longitude of the three 
stations relative to the mean station are then obtained, and the variations 
at any station for a particular hour expressed in an equation. 


Friduy, August 18th. 

In Section A the astronomers held the field —and the Paper 
by Mr. G. H. Fincham on the “ Effect of the Sun Spot Period 
on the Daily Variation of the Magnetic Elements at the Cape 
of Good Hope " was taken as read : 

Sabine's results a$ the Cape of Good Hope for each of the years 1842. 
1847 for declination, horizontal intensity, and vertical intensity had been 
used to determine the daily variations in absolute units. The variation 
was then assumed to depend linearly on the number of sun spots, and 
the following equation used to separate that part depending on the sun 
spots from the other or normal part: аа +уаз, where а is the total 
daily variation, a; is the normal daily variation, „ a constant proportional 
to the spotted surface of the sun, and a, the daily variation due to the 
sun spots. 

In Section G (engineering) Mr. A. M. Tippett’s Paper on 
“The Cape Government Railways” was the only one appearing 
on the agenda list. The “Paper” is really a bound volume of 
71 foolscap pages plus 24 plates and diagrams and one map of 
the system. Abstracts were read from it by Prof. Payne, one 
of the secretaries. The chair was occupied by Mr. Hammersly- 
Heenan, general manager to the Table Bay Harbour Board, as 
senior vice-president ; there were also present, Mr, Alex.Siemens, 
Sir W. H. Preece, Mr. Robert Hammond, Mr. John Denham, 
electrician to the Cape Government, and others. 


In his Paper Mr. Tippett begins with a short summary of 
each of the a main divisions of the Cape Railway system— 
viz., the Western system, extending in a north-easterly direction 
for 774 miles from Cape Town to Vryburg and there joining 
the Rhodesia Railways; the Midland system, with a main line 
approximately parallel to that of the Western system, running 
north-east from Port Elizabeth to Norval's Pont for 329 miles, 
where it is continued through the Orange River Colony to the 
Transvaal, and the Eastern system, which has a more northerly 
direction than the others, extending from the Port of East 
London to Bethulie River Bridge, a distance of 286 miles. 

The first line built in the Colony was to the standard English 
gauge of 4 ft. 84 in., but now all the railways, with the excep- 
tion of two, which are of 2-ft. gauge, are of 3-ft. 6-in. gaugo, 
and are single lines, being doubled for a comparatively few 
miles near the ports. The crossings are arranged by loops 
сустава 5 miles apart on the main lines and 10 miles apart 
on branches, each loop being 924 ft. long on the clear with a 
spur 330 ft. long. The quickest gradient averages 1 in 33 on 
the straight; this is in the Ilex River Mountains in the 
Western systems. The two 2-ft. gauge lines are the Port 
Elizabeth-Arontuur Railway, which will have a completed 
length of 178 miles, and the Kalabas-Kraal-Hopefield line 
which has a length of 47 miles. It was questionable whether 
the difference in cost between 2 ft. and 3 ft. 6 in., with light 
rails under ordinary conditions, was such as to balance the 
objections to a narrow gauge, and especially to a break of 
gauge, in a railway system. 

A visitor accustomed to European railways would at once 
be struck by two salient features—the surface character and 
the curvilinear meanderings of the lines. They did not present 
any special or difficult engineering features and, on the average, 
the works were of a much lighter character than on European 
railroads. The chief problem in railway building in that 
country was the survey or location; there were no Ordnance 
maps giving all recessary information and levels; the few 
townships were far apart, and there was very littleto guide an 
engineer in the selection of his route. 

The method adopted forlaying the permanent way is—it goes 
without saying almost—the cheapest. The rails and sleepers 
(of creosoted Baltic timber generally) are first laid on the com- 
pleted earthwork formation and the ballast—the average 
quality of which must be classed as indifferent—is run out 
over the road by ballast trains and distributed along the 
line as required. The rails are then lifted and the ballast 
worked in under the sleepers, then the road is straightened 
and topped. Generally two lifts are taken to bring the rails 
to full height, and no doubt a certain amount of damage is 
thus done to the rails, but this is not found to be so to any 
serious extent. The quantity of ballast used varies from 
about 30 cubic yds. per chain of 66 ft. on main first-class lines 
to 10 cubic yds. on pioneer lines. Hewn hardwood sleepers, 
with the heart side down, are used, and, as in the English 
practice, the rails are laid with a cant to suit the conings of 
the wheel-tyres ; seats have been adzed on the sleepers to a 
cant of 1 in 20. All the rails are of the flanged or T pattern 
in steel ; the heaviest are on the suburban lines (Cape Town to 
Wynberg), weighing 100 1b. to the yard ; the main lines of the 
three systems have 60-Ib. rails, but these are in places being 
replaced by 80-lb. rails. The wear on the 5-chain curves, with 
the long rigid wheel bases of some locos. and heavy loads, 
has been so excessive that main-line rails have had to be 
renewed in five years, and in some cases in 12 months. It is 
proposed, therefore, to try the use of nickel-steel rails on sharp 
curves; it is claimed that these will outlast four ordinary 
steel rails—but their cost is double that of the ordinary rail. 
The length of rails used is 30 ft. The tendency to increase the 
weight of rails used has, no doubt, been caused by the increased 
axle weight of the rolling stock ; but, as the author explained, 
it is beneficial in more ways than one. It is better practice to 
get a more solid road by increasing the weight of the rail than 
by supporting a weaker rail on a larger number of sleepers. 
Assuming the various weights of rails to have similar cross- 
sections (which is not far from true), then the stiffness varies 
approximately as the weight squared, and is, therefore, 
increased at a greater rate than the cost ; also, the stiffer road 
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gives better running and less wear on both rail and stock. 
There had been a certain amount of trouble with creep of 
rails, and as a curious fact, in one instance, on one rail more 
than another. It was proposed to anchor rails at the centre 
of their length. 

The signalling systems on these railways are manual, ranging 
from the simplest to the nighest classes ; they might, perhaps, 
be described as a “ Permissive Block System,” and at more or 
less regular intervals a telegraph station is established. [The 
part of Paper relating to this subject is published in abstract 
elsewhere in this issue. | | 

There are three systems of lighting the passenger coaches 
in usc. On the Bulawayo Train de Luxe and the Transvaal 
Train de Luxe electric lighting by the Stone method is used. 
On the Cape Train de Luxe all dining cars, and on the Cape 
Town suburban trains, electric lighting is supplied by means 
of a dynamo driven by an oil engine in a special van. In all 
other trains paraffin oil lamps (Ridsdale) are used. 

The remainder of the Paper dealt with maintenance and 
commercial working generally. 

In the discussion on the Paper, special reference was made 
to the question of electric traction. Sir William Preece was 
the first speaker. Having complimented the author on his 
valuable Paper, he asked for further information with regard 
to the safety of the working of the traffic of these railways. 
In England the control of the safety of the public was in the 
hands of the Board of Trade, and from their last annual report 
it appeared that the number of persons who were killed from 
causes beyond their own control in a first-class compartment 
was only four. The number of people who were choked by 
fish bones and things of that kind at their own dining tables was 
400 ayear. The chairman having referred to electric traction, 
Sir William proceeded to speak at length on this subject. 
Electric traction, he said, was in a very tentative state, even 
at liome and in America, although the first electric railway 
was built by Sir Wm. Siemens in Ireland in 1883, and the 
first electric tramway at Blackpool in 1885. In England 
the delay was not due to electrical-engineering difficulties, but 
to distrust of the company promoter. He then referred to 
the progress that had been made, alluding to the electrical 
equipment on the North-Eastern and Lancashire & Yorkshire 
lines. Unfortunately, he said, these two companies had 
adopted a system that was obsolete—viz., one which involved 
the use of the live rail. The alternating current had met 
with great success in Canada and in Italy, and also in Ger- 
many, and the London, Brighton & South Coast Railway were 
at the present moment contemplating the fitting up of one of 
their suburban lines in the south of London on the alternating- 
current system, so that they would have very shortly a splendid 
object lesson in comparing the relative advantages of the alter- 
nating current and the continuous current. 


Sir William was going on to refer in general terms to the 
question of cost, speed and increase of traffic, and was pro- 
ceeding to prophesy as to the future, when he was cut short 
by Mr. Alexander Siemens’ plaintive voice asking him to “give 
him a chance.” Having obtained his chance, Mr. Siemens 
spoke of the 120 km, an hour obtained between Marienfelde 
and Zossen. The experiments had shown, first, that it was 
possible to pick up sufficient current from three overhead wires 
(three-phase) by a suitably-designed collector, and to take that 
current at 10,000 volts at a speed of 80 miles per hour ; and, 
second, that 10,000 volts could be used directly on the motors 
without a step-down transformer. He thought the suburban line 
to Simonstown would do very well electrified somewhat on the 
above lines. Possibly a single-phase system with a single line 
and rail return would be more suitable, however. On the 
que:tion whether the traction problem would be solved by the 
continuous current or alternating current, he said he kept an 
“open mind," but he thought probably that the single-phase 
scrics motor would be most readily adapted for this purpose. 
He regretted that a combination of clectric signalling and 
hydraulic locking had been installed; it should have been 
wholly one system or the other. 

Mr. Robert Hammond said that if certain portions of the 
Cape railway were run at the rate of 120 miles an hour, he 
would rather view it from the top of the mountain than from 


the train. There was one portion of the line, however, which, 
when he was there three months ago, struck him as particu- 
larly suitable for electric traction. On the suburban line quick 
acceleration would be required, and he made bold to prophesy 
that next time the Association came to South Africa they 
would find that something had been done in regard to the 
electrification of the local suburban railway. 

Mr. F. Douglas Fox said that, although the gauge of 
3 ft. 6 in., which was apparently being adopted as the standard 
for South Africa would not stand a high speed, it seemed to be 
suitable. In local traffic he did not think that in the Cape and 
Durban, for instance, they could do better than adopt electric 
traction. 

Mr. J. Denham referred to the electric lighting of the Cape 
Government railway trains. On the local lines they had an 
oil-engine-driven dynamo in a van next the guard’s van, with a 
youth in charge. On other main lines they used a steam- 
driven dynamo in a large special van. The steam-driven 
machine of course had the advantage that 1t could be forced in 
emergencies, but, on the other hand, it required more skilled 
labour to look after it. On the trains running to the Rhodesia 
Railways they had a modification of Stone's system to suit the 
peculiar local conditions in South Africa. They knew that 
electrification of the Wynberg line was a desirable thing, but, 
unfortunately, they had only got a 3-ft. 6-in. gauge, and they 
could not get, as far as he knew, a motor of the requisite horse- 
power and size to go in the car truck to drive a train at 
even 50 miles an hour on that gauge. The idea of the multiple 
unit system was very pretty, but he did not think it would suit 
the Cape public—a very heterogeneous public in many ways. 
He had gone into the question and estimated the cost of elec- 
trifying the line from Cape Town to Wynberg at £100,000. 

Prof. Payne and Mr. Oats disapproved of the break in the 
gauge to introduce 2-ft. guage. | 

Mr. Tippett, replying to the discussion, said that in the pre- 
sent lamentable condition of the country, and in view of the 
fact that the traffic was diminishing rather than increasing, the 
prospects of the electrification of the suburban line were some- 
what remote. He thought there was room in this colony for a 
body exercising similar functions to the Board of Trade. 

In the evening, at the concluding meeting at Cape Town a 
lecture was delivered by Prof. Boys on “ Some Surface Actions 
of Fluids,” His Excellency the Governor presiding. After 
the lecture Prof. Forsyth expressed, amid cheers, the gratitude 
of the Association for the hospitality which had been extended 
to them in Cape Colony. In reply, the Governor said that 
the visit was a great step in drawing closer the bonds of brother- 
hood between His Majesty’s subjects in South Africa and His 
Majesty’s subjects in the United Kingdom. 


* MODEL GENERAL CONDITIONS” FOR THE SUPPLY 
OF ELECTRICAL ENERGY. 


The following are the model ** Conditions of Supply," drawn 
up by the Incorporated Municipal Electrical Association, and 
briefly referred to in our last issue. They are intended to 
serve as a model only, being amended where necessary to suit 
local conditions. It issuggested by the Association that these 
conditions be attached to the application form to be signed by 
the intending consumers, and that, if there be any local wiring 
regulations, these should be issued by the Local Authority as 
a separate document. 


CORPORATION ОҒ.......... Evectric SUT DEPARTMENT. 

1. Method of Making Application for Supply.— Applications for supply 
must be made on the form provided, care being taken to fill in the details 
accurately. At least seven days' notice should be given of the date wheu 
the current is required, but the Corporation do not bind themselves to have 
а supply laid on within that period. Connections will be made as nearly 
as possible in the order in which applications are received. 

2. Amount of Deposit.--The Corporation may demand a reasonable 
deposit or other security in respect of electricity supplied or of service 
lines laid by the Corporation. 

3. Notice in Writing to Discontinuc.—' The consumer shall give at least 
48 hours’ notice in writing of his desire to be disconnected, and the 


applicant will be responsible to the Corporation for any eleotricity con- 
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sumed on his premises until such notice has expired, notwithstanding 
that he may in the meantime have ceased to occupy such premises. 

4. Length of Service Cable to be supplied.—Service lines will be laid free 
of charge to the boundary of private property situate within 60 ft. of the 
Corporation’s mains, and for a further distance not exceeding ft. 
over private property (including private roads); for distances beyond this 
special terms must be arranged. The Corporation do not permanently 
reinstate asphalte, granolithio or gravel paths, tiled forecourts, &., situ- 
ated on private property, which may require to be disturbed to lay the 
service lines. In every case the cost of such reinstatement must be borne 
by the applicant for supply. 

5. Interference with Corporation Apparatus.—The Corporation do not 
allow anyone but their authorised officials to connect, disconnect or unseal 
the meters, indicators or main fuses, or interfere in any way with their 
service wires or meter leads. 

6. Consumer Responsible for Damage.—The capacity of the Corporation 
service fuses will be so regulated as to carry permanently the maximum 
current required by the lamps or other apparatus actually installed. 
Should the consumer at any time, without notice, connect any lamps or 
other apparatus to the wiriog which has already been tested and passed 
by the Corporation, damage may result to the meter and fuses of the 
Corporation, and the consumer will in that case be liable for the expense 
of making good the damage so occasioned. 

7. Notice re Extensions.—Forty-eight hours’ notice of any extension in 
the wiring must be given to the Corporation in writing, and no extension 
shall be connected to any wiring that has already been passed until it has 
been tested and approved by the Corporation or their authorised officer. 

8. Re Observation of Institution of Electrical Engineers and Fire Office 
Rules.—The installation shall be fitted up and maintained at the con- 
sumer’s expense. The Corporation are not responsible for any work con- 
nected with the wiring inside the consumer’s premises. The premises 
must be wired in accordance with the revised edition (1903) of the general 
rules recommended for wiring for the supply of electrical energy by the 
Institution of Electrical Engineers and the rules of the fire insurance 
office in which the premises are insured, and the special rules issued by 
the Corporation. | 

9. Value of Supply to be determined by Meter.—The Corporation will 
supply and fix the meter free of charge, and reserves the right to deter. 
mine the size, position and type of meter to be used for registering the 
consumption of electricity. Or alternative The meters are let out on hire 
by the Corporation, and are kept in repair at a small rental, according to 
the size of the meter, from er quarter. 

10. Re Testing Accuracy of Meter.—Should the consumer dispute his 
account he may, on giving 48 hours’ notice to the Corporation, have the 
meter or indicator officially tes'ed ; and if, upon the necessary tests being 
made, the mean inaccuracy of the meter or indicator is found to be more 
than 24 per cent., the Corporation will pay the expenses of such testing, 
and will add to or deduct from the consumer’s account for such quarter 
only as may be required. Should the mean inaccuracy of the meter or 
indicator prove to be less than 24 per cent., the consumer shall bear all 
the expenses of testing. 

GENERAL INFORMATION. 

Price of supply. 

Meter rent. 

Motor hire. 

Payment of accounts. . 

Should any leakage or earth be discovered by the consumer, the 
supply must be turned off at the main switch, notice thereof being given 
without delay to the engineer and the defect at once remedied. Should 
at any time the insulation resistance of an installation connected to the 
supply mains be found to be lower than the required atandard the Corpo. 
ration will be obliged to disconnect the installation with or without notice, 
according to the seriousness of the defect. 


Extracts FROM ELECTRIC LraHTING Acts. 


Electric Lighting Act, 1882. Section 22.—Any person who unlawfully 
and maliciously cuts and injures any electric line or work with intent to 
cut off any supply of electricity shall be guilty of felony, and be liable to 


be kept in penal servitude for any term not exceeding five years, or to be 


imprisoned with or without hard labour for any term not exceeding two 
years, Section 23.— person who maliciously or fraudulently abstracts, 
causes to be wasted or diverted, consumes or uses any electricity, shall be 
guilty of simple larceny, and punished accordingly. 

Gas Clauses Act, 1871, as applied to Electricity by the Electric Lighting 
Act, SS“, Section 12. Section 88.—Every person who wilfully, fraudulently, 
or by culpable negligence injures or suffers to be injured any electric line, 
meter, or fittings belonging to the undertakers, or alters the index of any 
meter, or prevents any meter from duly registering the quantity of elec- 
tricity supplied, or fraudulently abstracts, consumes or uses electricity of 
the undertakers, shall (without painos to any other right or remedy 
for the protection of the undertakers or the punishment of the offenders) 
for every such offence forfeit and pay to the undertakers a sum not exceed- 
ing five pounds. 


In order to avoid the expense and inconvenience of having the Corpora- 
tion main fuses destroyed, the consumer is specially recommended to 
insist on his contractor making the carrying capacity of the main fuses 
less than those of the Corporation. 

The officers of the Corporation are entitled at reasonable times to enter 
upon the premises to which electricity is supplied, for the purpose of 
inspecting meters, and for other purposes in connection with electrical 
apparatus belonging to the Corporation on the premises. 

The Corporation shall have the right from time to time to revise and 
alter without notice the conditions of supply and regulations as may be 
found necessary, 


THE CHANGE OF SUPPLY PRESSURE AT 
MARYLEBONE. 


It will be remembered that certain consumers, supplied 
previously to March 4, 1896, withheld their consent to the 
change of declared pressure in Marylebone from 100 to 240 
volts, and that in consequence a Board of Trade enquiry was 
held. The circumstances were explained in our issue of July 14, 

. 491, and a full report of the enquiry was published in our 
issue of July 28, p. 595. The Board has now decided to allow 
the change of pressure subject to the following conditions :— 


1. The undertaker shall pay to each of the consumers herein referred 
to such sum as may be agreed between the consumer and the undertaker, 
or in default of agreement as may be determined by arbitration, as herein- 
after provided :— 

(a) As the reasonable cost of or incidental to the change in the pressure 
supplied to his premiges and to the appliances and apparatus thereon, in. 
cluding the cost of making good any defects which may be neceseary to 
render the installation safe at a pressure of 240 volts, and including any 
costs, charges and expenaes properly incurred; and 

(b) As compensation for any loss or damage incurred in consequence of 
the change. 

2. The undertakers shall consult the reasonable convenience of the con- 


, sumer before carrying out any work on his premises, and shall, if required 


by the consumer, permit the person or persons selected by the consumer 
io do all that is necessary to adapt the installation and fittings of the 
consumer and his appliances and apparatus to the change of pressure. 

3. There shall be no change in the pressure at which energy is supplied 
to the consumers unless and until the sanction of the insurers (of the 
premises and property thereon) has been obtained to the change and if 
required by the policy signified by a memorandum endorsed thereon. 

4. The undertakers shall also comply with the general terms and con. 
ditions of November 8, 1904, imposed by the County Council. 

5. Any difference between the undertakers and the consumer arising 
out of any of these conditions shall be referred to the decision of an 
arbitrator appointed by the Board of Trade at the request in writing of 
either party, and upon such an appointment being made the reference to 
tbe arbitrator shall be deemed to be a reference to a single arbitrator 
under the provisions of the Arbitration Act, 1889. 

6. A copy of the consent herein, and of these conditions, shall be 
served by tbe undertakers upon every consumer to be affected thereby 
before any change is made in the pressure of the supply to the premises 
of that consumer. Such service may be effected by such copy being left 
by hand at such premises in an envelope nildressed: to such consumer, or 
by prepaid letter addressed to such consumer at such premises and duly 
posted. 

—— — — A aÓ— a. 


THE EARTHING OF WIRELESS TELEGRAPH 
AERIALS. 


BY C. C. F. MONCKTON. 


The experiments of Lieut. Evans described in The Electrician 
of September Ist are interesting in that they confirm the ex- 
perience of the Gesellschaft für Drahtlose Telegraphie that in 
the case of most land stations an earth capacity consisting of 
à network of wires insulated from the ground is better than such 
a network lying on the ground or an ordinary telegraphic earth. 

The paragraph I refer to was in their English circular printed 
rather more than a year ago, and reads as follows :— 


In our arrangements earthing is practically employed only in ships’ 
stations, where the metallic hull of the vessel yields, without difficulty, a 
ground presenting a resietance of only a few ohms, With land stations, 
however, such suitable ground is seldom to be had. Where this does not 
exist, we make use of a large conducting surface insulated from the earth ; 
this consists of a wire gauze of appropriate size, stretched horizontally, 
and called by us an electric counterpoise. 


The same conclusions are hinted at in the Paper of Messrs. 
Duddell & Taylor lately read before the Institution of Electrical 
Engineers. 

An attempt was made to obtain a better earth by connecting the earth 
wire to the lead sheathing of the telephone cable, which is under the park, 
but the received current with this connection was only about 60 per cent. 
of that obtained with the netting earth. This telephone cable is armoured 
and laid direct in the earth. An earth was also made on the iron stay of 
the terminal pole, and a slightly better result obtained than with the 
connection to the lead sheath of the cable. The question of the earth 
connection for wireless telegraphy is a most important one, and requires 
very thorough investigation. 

It was several times noticed that the current into the transmitter air 
wire was slightly diminished at the commencement of a shower of rain. 
Thus, after the weather had been dry for about a week, a heavy rainstorm 
reduced the current by about 2 per cent. This appeared to be due to 
altering the conditions of the earth rather than to any effect on the air 


wire. Re-tuning did not reproduce the original current. 
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The writer of this note has also observed similar results to 
the last mentioned, but more marked. These were obtained 
whilst measuring the wave length of a circuit, using a small 
induction coil and 3 in. spark which was kept constant during 
the test, which lasted about one and a half hours. The station 
was on an island rock about 840ft. above sea level and the 
aerial consisted of a network of wires in the shape of a triangle 
about 75 ft. by 75 ft. by 100 ft. placed 80 ft. above the ground, 
whilst the earth capacity consisted of an irregular meshwork of 
wires on the ground. 

To commence with, about 40 ft. of the wire to the centre of 
the earth capacity was insulated and about 20ft.lay on the 
ground. The weather was fine and sunny and the ammeter 
reading was 1:47. A heavy storm of rain and wind brought 
the reading down to 1:2, but within an hour the reading had 
risen to 1:5. Insulating the wire to within 7 ft. of the centre 
of this earth capacity increased the reading to 1:7. 

The writer did not consider this result in any way conclusive, 
but taken with the experience of Lieutenant Evans, Messrs. 
Duddell & Taylor, and the “Gesellschaft für Drahtlose Tele- 
graphie " it would appear that at any rate for most land stations 
an insulated earth capacity would be the best. 


ROLLER BEARINGS.* 
BY THOMAS W. HOW. 


The present divergence of opinion as to the practical application 
of roller bearings to movable and fixed machinery is attributed to 
their limited application and consequent trials, to the expense of 
refitting existing plant, and to the difficulty of obtaining compre- 
hensive data of economies effected. The requirements of a satis- 
factory roller bearing are that the various parts must be proportioned 
with reference to their relative movements and constructed of mate- 
rials suitable to withstand the stresses imposed upon them. For 
heavy loads the author recommends high-class finish and hardened 
steel, but for light loads milder steel of good quality, with due 
regard to load in each case. The efficiency of roller bearings largely 
depends upon true parallelism, proper spacing of rollers, and pro- 
portionate diameter, length and hardness of the rollers in order to 
sustain fatigue. 

Of the various contrivances for spacing the rollers the author 
regards the Empire floating cage as the most satisfactory, owing 
to its simplicity of construction and easy adjustment. Solid rollers 
&re advocated rather than spiral, hollow, or rollers threaded on 
spindles. Provision for end- thrust or lateral movement of a roller 
bearing is necessary, and several methods are described. The 
author, whilst contending that roller bearings should be produced 
at reasonable cost, regards first cost as secondary to ultimate 
economy in motive power, measured by savings in coal, or elec- 
trical current per annum and lubrication. | 

Recent tests in a London factory on electrically-driven line shaft- 
ing fitted with roller bearings are quoted. With ordinary bearings 
8 amperes of current were required for running the motor and 
countershait light, as against 7 amperes with roller bearings. With 
machines connected and in full work, 45 amperes were required 
with ordinary bearings and 88 amperes with roller bearings, a 
saving of 24:4 per cent. The shaft was 70 ft. long and 24 in. diameter. 

Earlier and unsuccessful experiments made with roller bearings 
are attributed to causes now well understood and avoided, such as 
excessive rigidity and improper load adjustment, which are now 
obviated by means of swivel seatings so that the load is evenly 
distributed. 

Examples are given of roller bearings successfully applied to the 
axles of coal-weighing shoots, each bearing supporting a load of 
5 tons on eight rollers on mild.steel axles, and the total tractive 
resistance being reduced to 810, per ton of load. In tramway and 
railway vehicles a series of tests are mentioned in which the starting 
effort was 38 Ib. per ton of load on straight level roads, this figure 
including the wheel friction. On the Birmingham electric tram- 
ways, the author states that a series of experiments were made in 
1899, and showed a saving of 24:30 per cent. of tractive force per 
ton of load and a saving of 1:035 units per 6-mile trip, equivalent 
to £38. 16s. 3d. per car per annum. 

More recent tests made at Southport are recorded; the average 
energy consumption of roller-bearings cars was 0°55 units per car- 
mile with a mean speed of 10°3 miles per hour, as against one unit 
per car-mile with ordinary bearings and a mean speed of 8:6 miles 
per hour. As examples of railway tests the carlier trials on the 
London, Brighton and South Coast Railway are cited, where after 
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six years’ service and 120,000 miles run an estimated saving of 
194 per cent. was shown in coal consumption. On the Indian 
State Railways comparative trials were made in 1908 on two trains 
of six bogie carriages. A saving of 12:36 per cent. according to coal 
consumption and 11:76 per cent. according to water consumption 
are recorded, or a mean of 10 per cent. In calculating the reeultant 
saving when the additional cost of the bearings (£300 per train) is 
taken account of, the life of the roller bearings is assumed at 10 
yenrs. On the Liverpool Overhead Railway roller bearings of the 
old type were in use for several years. It is stated that the reduc- 
tion per ton-mile of coal consumption was 9 per cent. and that 
longer trains could be employed. 


GLASGOW CORPORATION TELEPHONE ACCOUNTS. 


We are now able to publish a complete analysis of the 
accounts of the Glasgow Corporation Telephone Department, 
which were briefly summarised in our last issue. 

The total capital expenditure up to May 31, 1905, has been 
as follows :— 


CAPITAL ÁCCOUNT. 


Underground construction .................. £182,701 14 8 
Overhead construction ....... FCC 52,841 13 9 
Central exchange construction 33,585 10 10 
Sub-exchange constructioů nn 13,169 14 2 
Instrument account. 52,370 16 4 
Public telephone offices edo sd Edw 2,785 9 0 
Stores, John-street ................. mE 48 10 5 
Furniture and fittings ...................... 2,024 15 1 
Preliminary and general expenses............ 9,957 7 6 
Plant and machinery ........ ТРЕТА 798 5 1 

!! ĩðͤ £350,278 16 10 


This is an increase of £29,491 during the year, the chief 
items of expenditure having been £13,757 on underground con- 
struction, £5,413 on overhead construction, £3,500 on sub- 
exchanges, and £4,434 on instruments. The number of lines 
connected to the exchange on May 31st last was 9,562, includ- 
ing 289 party lines and 362 public telephones. The capital 
expenditure has, therefore, risen to £36. 13s. per subscriber, as 
against £35. 8s. on May 31, 1904. Taking into account 2,283 
extension lines and 408 private lines, the capital expenditure 
* per telephone station " is £28. 12¢., as against £28s. 8s. last 
year. This increase is intrinsically small, but if the matter is 
looked into closer it is more significant. The capital expendi- 
ture during the year has been £29,491 for an addition of 950 
telephone stations, or £31. Is. per station ; so that the exten- 
sions cost over 9 per cent. more than the previously existing 
system, without any share of the preliminary expenses and of 
the cost of the original building being debited to them, and in 
spite of the provision of “spares” which was made an ex- 
planation for the original outlay having been higher than was 
anticipated. The reason is partly to be sought in the expen- 
diture on sub-exchanges, although only one switch room has 
been added during the year and the increase in the number of 
junction lines is not excessive. Moreover, it will be seen that 
the average length of line per telephone station has not in- 
creased appreciably, remaining at about 1:7 miles. 

The expenditure and revenue accounts are as follows :— 


IGXPENDITURE. 
Inspection and Repairs —Wages £5,992 7 0 
Materials, бс. .......... n e.s... 2,965 18 0 
£8,958 5 0 
Reconstruction Wages 276 3 7 
Materials, &c. ..........* . 37 9 1 
— 313 12 8 
Post Office Commission—Amount of 
commission paid to Postmaster-Gene- 
ral for monies collected by him .... 27 15 4 
Post Officeroyalties................ 5,538 15 5 


General Eæpenses— Miscellaneous 709 17 0 
Town Clerk's fee fund for secretarial 
work for year ending May 31, 1905.. 150 0 0 
Auditor's fee for year 1904-5 ........ 47 5 0 
Wayleaves i.i oce e rr nnn 395 19 9 
Salaries, wages and allowances . 11,688 17 0 
12,282 1 9 
Printing, stationery und advertising 1.183 15 9 
Rents, rates and insurance ................ kiwiga 4.626 1 4 
Fuel and light ози у ioco rt ern 351 7 11 
Terminal fees (paid and outstanding).............. 673 18 4 
Trunk terminal fees written off ........... буй 14 17 9 
/// SERM IER QURE PE ОГ E £34,680 7 6 
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REVENUE 

Exchange rentals . £52,038 10 2 
Private rentals ....................... ee 1018 5 1 
оса: 018: toI CES IU wanes . 228 5 2 
Public telephones .......... CCC 1,137 8 1 
Shifts and sales account 280 5 5 
Post Office Commission—Amount received from Post- 

master-General in respect of postal facilities col- 

lected by this depar'ment........ eer Ter eee 142 8 7 
Directory insertions ................ —— 69 11 0 
Commissi: n received оп insurance................ 20 6 10 
Terminal fees received and outstanding .......... 473 17 1 
Trunk and terminal fees written off last year now 

ТӨООҮӨГ@@ уез E s 17 16 4 

!( CCC £55,426 8 83 


It will be seen that the cost of inspection, repairs and recon- 
struction has risen to 2:6 per cent. of the capital expenditure as 
compared with 2:8 per cent. in the previous year—or 15s. per 
telephone station as compared with 13s. in the previous year. 

Out of the balance of £20,746, £19,242 has to be paid as 
interest and sinking fund, leaving a net balance of £1,504, 
which is all that is sct aside for depreciation. This is less than 
4 per cent. of the capital expenditure. Yet the Corporation 
has to bear the expense of converting the central exchange 
from the present obsolete to a modern system, and, in view of 
the expiry of its licence in 1912, the depreciation in value of the 
business will be far more rapid than that represented by the rate 
of repayment of the capital ( borrowed for periods of 25 years). 

The report concludes with the following statistics :— 


Statistics, 
1901.2. 1902 3 1903.4. 1904.5. 
Switch rooms in operation .... 9.. 17 19 20 
Stations in operation — 

Direet lines to the exchange, 
unlimited.............. 4,532 7,019 .. 8,885 .. 8,563 
Do. do. toll.......... 186 .. 303 352 348 
Party lines 7 13 .. 82 . 289 
Public telephones ........ 27 .. 115 235 .. 862 
Service telephones........ 42 .. 60 .. 68 .. 72 
Extensions outside ...... 198 611 .. 791 .. 1,018 
Extensions inside ........ 412 81] .. 1,081 .. 1,270 
Private lines ............ 80 184 .. 877 .. 408 
Sundry lines ............ @ + 6.. 34 37 
5,479 9,122 .. 11,405 .. 12,862 
Junction lines............ 806 494 . 627 .. 910 
9,785 9,616 12,032 13,272 


Mileage of Metallic Circuits outside Switch Rooms and Subscribers’ Offices 


In underground cable, miles 11,0614.. 14,0294.. 17,597 .. 19,001 
In aerial cables..... © зу 26 .. 824.. 85}.. 84 
In leading - in cables... „ 3174.. Y 574 .. 624 
Overhead open wires.. „, 3704.. 7913. 9953. 1,139 
Particulars of Outside Construction— 
Underground pipes from 
exchanges ........... $ 126 .. 135. 150 162 
Pairsof wiresfromexchanges 14,572 .. 18,171 .. 22,243 .. 25,183 
Underground cables from 
exchanges ............ 60 .. 78 .. 92 .. 103 
Distributing points ... 982 1,422 .. 1,631 .. 1,800 
Manholes built .......... 98 .. 107 .. 116 .. 135 
Junction pillars erected. . .. — li as 11-55 17 
Poles erected in ground.... 691 1,799 .. 2,544 8,006 
Standards erected on roofa 228 243 .. 239 .. 239 
Fixtures to buildings...... 6,342 .. 9,370 .. 11,671 . . 13, 230 
Trench opened ...... miles 94. 127 .. 143. 152 
Pipes laid .......... ү; 104 . 127 .. 140 157 
Armoured cable laid. „ 53 66 80 .. 84 
Cable drawn into pipes „, 60 .. 95 .. 125 187 
Employés— 
Officials ........ Can dives 11 2 12. 10 
General office ............ 22 25 30 32 
Stores offieoõ LLL. 8 8 Т =. 7 
Operators 121 192 243 293 
Can vass es 5 8 9. 13 
Engineering and drawing 
office staff and clerical 
staff in engineering and 
electrical departments .. 31 24 21 .. 21 
Cleaners ............ aeg 9 us 9.. 9-25 9 
Inspectors, fitters, &., in 
electrical department.... 106 . 105 . 108 .. 109 
Foremen, wiremen, labourers, 
&c.,inengineering depart- 
ment!!! 315 213 .. 132 .. 94 
628 596 571 588 


An analysis of the previous year's accounts appeared in our 
issue of July 22, 1904. | 


The following data with regard to the National Telephone 
Co.'s system at Glasgow afford an interesting comparison. 


June 80, 1904. June 30, 1905. 
83 


Total number of exchanges .......... 20: ad 

Number of call office stations ........ 864 1,018 
Total number of stations (all classes) .. 16,471 22,227 
Total mileage of wire (including spare). 36,935 41,825 
Total number of employés ............ 881 991 


“EARTH” IN COLLIERIES.* 
BY SYDNEY F. WALKER. 


INTRODUCTION. 


Three points appear to be evident from the Home Office Rules! :— 

1. The object of the Departmental Committee in all the special 
rules is to minimise the danger of shock and of fire, but principally 
of shock. 

2. They wished to keep “ earth " completely out of any electric 
system in use in collieries. And 

8. They wished to ensure that under no circumstances could any- 
one about the mine place himself in such a position that a dangerous 
current could pass through him, or, in other words, that no dangerous 
pressure should exist between the ground, floor, &c., that men about 
the mine must stand on, and any object they might touch. The 
writer proposes to discuss the question as to how far the objects of the 
Departmental Committee have been or are likely to be accomplished 
by the working of the special rules. 


Protection from Shock.—In the great majority of cases, à man 
receives & shock in & coal mine, because his feet, being already in 
connection with & conductor, his hands, his body or his head make 
contact with another conductor, between which and the one he is 
standing on, there exists a sufficient electrical pressure to drive a 
dangerous current through him. Protection means then, so 
arranging that he cannot, wherever he may be standing, in or about 
the mine, come into contact with any conductor at more than a few 
volts difference of pressure from the ground, floor or whatever he 
may be standing on. There are two methods of accomplishing 
this, both of which are made use of in the special rules. 

A large portion of the possibly available pressure may be used up 
by the interposition of & high resistance in the path of the current 
through vhe man, and this method is adopted in the special rules t 
quoted for protection at the switchboard where either gloves, mats 
or insulated floors are to be provided. It can also be accomplished 
by lowering the available pressure at all points where shocks can be 
obtained, and this is the method commanded by the Departmental 
Committee in the special rules referring to earthing.§ In all of them 
the idea is that all metal surfaces that anyone can possibly touch shall 
be placed at a very low difference of pressure from the ground, &c., 
that everyone about a mine must stand on. All metal surfaces that 
it is possible to touch are to be brought to such a condition electri- 
cally that the difference of pressure between them and the ground 
on which men about the mine must stand is reduced to very small 
figures, say less than 50 volts: this being accomplished by armour- 
ing all cables or enclosing them in pipes, enclosing all switches and 
earthing all armour, pipes, frames of machines, cases enclosing 
switches, &c. | 

And here comes in the question, what do we mean by connectin 
to earth in this matter. Broadly speaking, the coal mines in this 
country may be divided into two classes for this purpose; those in 
which there is water in the workings, with pumps and water pipes 
leading from the pumps to the shaft; and those in which there is 
none. In the former set of collieries, earth means the water pipes, 
plus the tram rails and the strata on which they are laid; and 
efficient earth means good electrical connection between the water 
pipes and the ground upon which men may be standing when they 
may grasp a cable or other conductor; and good electrical connection 
between armour, &c., and the water pipes. As there is usually a 
good deal of water on the roads, when there is water in-bye, the 
connection between the water pipes and the floor of the roads is 
sufficiently good to call the latter good earth, for all currents of 
moderate strength, and, therefore, so far as protection is afforded by 
connecting to earth, it is obtained in these collieries with currents 
of moderate strength. But it is a very doubtful matter if protection 
is obtained by connection to earth in this way where earth is of the 
best of its kind. 

It is somewhat erroneously supposed that connecting two con- 
ductors together puts them at the same pressure and neutralises any 
difference of pressure that exists between them. The same idea pre- 


* Abstract of a Paper read before the Institution of Mining Engineers 
on Wednesday. 

t The Electrician, Vol, LIV., p. 756. 

t Ses. I., No. 10, and sec. II., No. 5. 

§ Section I., Nos. 1, 2, 8 and 5; Section II., No. 6; Section III, Nor.1 
and 2, and Section VII., No, 2. 
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_vailed in the early days of electric lighting, when it was proposed to 
connect two or more generators in parallel. It was gravely stated 
that merely connecting the plus poles of two dynamos together, and 
the minus poles together, rendered the pressures delivered by the 
two machines the same, without taking any other measures to 
equalise them, and a large number of apparently mysterious burnt- 
out armatures was the result. Two or more dynamos can be run 
together in parallel, provided that the precaution is taken of making 
the pressures each delivers at the point of common connection, 
the’ bus bars equal, but merely connecting the terminals together, 
does not render the pressures equal. What is done in such а case 
is to provide an additional path for a current through one or more 
of the dynamos due to the difference in the pressure generated by 
the individual dynamos. It may happen that the machines con- 
nected together deliver the same pressure, but more frequently they 
do not, and each of them takes the whole load, plus that offered by 
the additional path through the other machines in turn instead of 
its being divided between the whole of the machines running. 

The writer has mentioned this case as one instance of the fallacious 
ideas that have prevailed from time totime, Paralleling of dynamos 
is now carried out by regulating the pressures before connecting 
them. Similarly, if two cables are armoured. the armour being 
earthed efficiently, and if the insulation of one of them breaks down, 
the armour becoming alive, the pressure in the conductor that has 
broken down is not thereby neutralised, only an important portion 
of the resistance from one path, the path through the insulation, 
that is open to the pressure of the service, being removed; and 
though nothing may happen immediately, conditions may easily 
arise in which a dangerous pressure may exist between some metal 
that a man can touch and the floor that he is standing on ; and that 
not only in spite of the presence of the efficiently-earthed armour, 
but in consequence of it, if the insulation of one cable has broken 
down. So long as the insulation is perfect all will be well, but 
immediately one armour becomes alive a totally different set of 
conditions are produced, the full scope of which it is difficult to fore- 
cast. There would be differences of pressure between the armour and 
different parts of the cables, and though these may not be great at 
first, when things are comparatively new, the constant changes, the 
constant deteriorations that are going on may produce the very dif- 
ference of pressure it is the object of the Departmental Committee 
to avoid. 

It appears to the writer that if earth is to be admitted into the 
system, by far the best plan would be to adopt the system of con- 
centric uninsulated return. With that there is no question of ob- 
taining good earth; the return path is necessarily perfect or the 
system cannot work. This system can be applied to three-phase as 
well as to continuous current. It should be remarked that, leaving 
out other matters, earthing any part of any ee increases the prob- 
ability of shock to attendants who have to trim brushes, see to fuses, 
&е., and this particularly applies to earthing the neutral wire of 
polyphase systems, &c. 


Earth: Where there is no Water In-bye.—In the above para- 
graph, the writer has dealt with the most favourable conditions for 
obtaining earth, but where there is no water in the workings, and 
where the mine is dry and dusty, it will be found very difficult to 
obtain earth at all. Earth to be efficient must be of sufficiently low 
resistance to make very little change upon any pressure delivered to 
it; in other words, to allow the passage of currents freely through 
it. According to measurements made by Mr. G. C. Wood, the 
resistance of coal runs from 83,000 million to 80,000 million ohms, 
as against copper 0°00015 ohm; while contact with the coal would 
be very difficult to obtain. The resistance of the underlying strata, 
the thill or floor, is very much less, ranging, according to Mr. 
Wood's measurements, from 18,000 to 105,000 ohms. According to 
the measurement of Mr. W. Moon, of the Postal Telegraph Engi- 
neers’ Department, the resistance of some clays ia less, ranging from 
2,500 to 28,500 ohms, when mixed with sand and gravel. 


Apparently the only possible earth obtainable is by connection to 
the floor, and the actual earth path will be by way of the tram rails 
plus the floor itself.. It, therefore, will be interesting to see what 
the resistance of the possible earth path in these collieries is likely 
to be. In cases of this kind it will be evident that it is the worst 
case that must be provided for—the case where the resistance is 
highest. The resistance offered by the carth path will be made up 
of two quantities, the resistance of the strata which form the path, 
that of the tram rails which assist it, and that of the connections 
between the tram rails, and other metal used and the strata. Con- 
nections to earth are proverbially difficult to arrange, except in the 
case where two metal plates can be immersed in a body of water, 
common to both ends of the circuit, or two bodies of water con- 
nected by other bodies of water of large volume. The resistance of 
the connection between the plates used as earth plates and the earth 
follows the same law as other rcsistances, it varies inversely as the 
sectional area of the strata embraced by the plate, or whatever is 
making the connection. But this is varied by the fact that the cur- 
rent itself, in its passage, creates an opposing pressure at the surface 
of the plate, which by reducing the available pressure practically 


increases the resistance, and this polarisation is approximately pro- 
portional to the strength of the current passing across the junction. 

The resistance of a very thin floor will be very high, unless there 
is a stratum underlying it, with which it is making good electrical 
connection, and which is of a comparatively low resistance. Fault- 
ing of the strata will also play a very important part in this matter, 
as the effective area of the floor available for the conduction of cur- 
rents passing in the earth path will be bounded by faults, for prac- 
tical purposes. The strata against which the floor abuts at a fault 
may be fairly conductive, but there will always be introduced into the 
earth path a considerable additional resistance, owing to the passage 
of the current from one stratum to the other. 

As to the probable resistance of such an earth path, the writer 
has worked out the following formula for the resistance of the path 
formed by the strata alone, which it will probably be safer to assume 
as the path to be used for calculations: RSL WI: R being the 
resistance of the strata between the point that is to be connected to 
earth and the nearest point where really good earth can be obtained ; 
S the specific resistance per cubic inch of the floor, or whatever the 
stratuin may be, that forms the earth path; L the distance in yards 
between the point where good earth may be obtained and the 
farthest point where it is wanted; W the width in yards of the 
underlying strata between faults; and T the thickness of the same 
in inches. By specific resistance per cubic inch is meant the 
resistance between opposed faces of a cube lin.on the side. The 
measurements made by Mr. Wood and by Mr. Moon were per cubic 
centimetre, as is usual in laboratory work. The writer has con- 
verted the figures to per cubic invh to simplify the calculation, since 
all other measurements are in inches, feet and yards. 

Taking the specific resistance per cubic centimetre of the floor as 
10,000 ohms; this is probably a low figure (Mr. Wood’s lowest 1s 
13,000 ohms), and it equals approximately 4,000 ohms per cubic 
inch; and taking a thickness of floor of 1it. and a width between 
faults of 4 mile, the writer makes the resistance for a ane of 
1 mile of the strata, between the point where good earth is obtain- 
able in-bye, 666 ohms; for 2 miles, 1,982 ohms; and for $ mile, 
388 ohms. With a width of 1 mile between faults, the thickness 
being the same, the writer makes the resistance, for 1 mile, 833 ohms ; 
for 2 miles, 666 ohms; and for 4 mile, 1664 ohms. With the last 
values, if the thickness of the strata is only 6 in., the resistance be- 
comes again 666, 1,889 and 833 ohms respectively, and the other 
values al in proportion. The above results are given merely to 
show what the resistances are likely to be. There is the conductive 
path offered by the tram rails, but the writer fears that this will not 
reduce the resistances very much. There are the contact resistances 
between each rail and the sleepers it rests on, and between the 
sleepers and the floor, and both of these will be high, while there 
will be very little resistance from the continuity of the rails. If 
half the total resistances, as given above, or as deduced from the 
formula, are taken, as the result of the combined paths of the floor 
and the rails, probably the calculation will be more favourable than 
actual experience would warrant. 

The matter is one for actual measurement, and the writer under- 
stands that further measurements are to be made at the Armstrong 
College on the contact resistances. Meanwhile, there is sufficient 
information to say that the probable resistances of earth paths in 
dry and dusty mines will be absolutely prohibitive. To be eflicient 
the total possible resistance of an earth path that is to be capable of 
protecting on all possible occasions, should not exceed a small frac- 
tion of an ohm. The office of the earth path, if it is to accomplish 
the object assigned to it by the Departmental Committee, is to 
neutralise all but very low pressures under all possible conditions, 
and this can only be done, if at all, with the large currents that will 
be used, or that may have to be acconimodated in the process, by a 
path of very low resistance. As mentioned above, if earth is to be 
admitted into the system there is only one method of accomplishing 
what the Departinental Committee desire, by using the plan adopted 
by Messrs. Mavor & Coulson of an uninsulated return, completely 
enclosing the live conductor. This plan can be arranged with three. 
phase by making one of the three conductors the uninsulated return, 
the equivalent of the arrangement on the railways using three-phaso 
eurrents, the currents being delivered to the trains from two over- 
head wires, the rails being the equivalent of the third wire. 

Apparatus for Recording Leakage.—Several apparatus have been 
placed on the market, since these special rules were promulgated, 
designed to accomplish the object set out in No. 7 rule of sec. I., 
all being based on the same general principles. Earth may be taken 
to be a conductor with which either conductor of a supply service 
may, and does at times become more or less in connection, and the 
amount of the connection that either has made will be indicated by 
the current passing between the other conductor and earth, when 
the other conductor is also connected with earth through an instru- 
ment that will denote the passage: of leakage currents, Normally, 
the two conductors of a two-wire service, or the three conductors of 
a three-phase service are separated electrically by the resistance of 
the insulating envelopes of the two cables, plus any resistance that 
may be present between tho exteriors of the eables. If one cable is 
directly connected to the common conductor, the earth, half the 
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resistance between the two has been removed; and if either is con- 
nected in a smaller degree, speaking in the conductive sense, that 
portion of the total resistance will have been removed. 

In all the instruments on the market, the resistances of the insu- 
lating envelopes of the cables are represented by artificial resistances, 
equal in value, and both large, the two resistances being connected 
together at their ends, and the junction connected to earth, a very 
low-reading ampere meter being inserted between the junction and 
earth. If the insulation resistance of either cable is lessened, the 
artificial resistance on that side is more or less bridged, or shunted, 
and the pressure between the opposite cable and earth is increased, 
with the result that a current passes through the instrument which 
measures, in certain units, that can be determined by experiment, 
and that are known to the designer, the leakage or the loss of 
resistance or the other side. When the insulation of both cables is 
perfect the pressure at the junction between the two resistances 
should be zero, the 5 pressure of earth, and therefore no 
current passes through the instrument. As the insulation resistance 
of one cable falls the pressure between the junction and the opposite 
cable rises, the current it causes to pass through the measuring 
instrument being a measure of the fall of resistance of the faulty 
cable. If the insulation resistance of both cables falls equally the 
instrument does not register the fact, because the point of junction 
remains the hypothetical zero, but any difference in the fall of 
insulation of the two is registered. To meet these cases all the 
apparatus on the market are provided with switches on each arti- 
ficial resistance, enabling either of them to be disconnected at will. 
Breaking the circuit of one resistance leaves the connection between 
the cable it is connected to and earth still existing; and the amount, 
it is claimed, is read off in the deflection of the needle due to the 
current passing through the coil from the opposite cable. 

For three-phase working each cable has its resistance, the three 
being connected together at one of their ends, and through an 
ampere meter to earth. As before, any fall of insulation resistance 
is shown by the deflection of the needle, and the fall on each cable 
is shown by disconnecting it from its resistance. It only requires 
a simple addition to the apparatus to provide for giving an alarm 
when a certain minimum resistance from earth is reached, by ring- 
ing а bell, or lighting a lamp. 

In all these apparatus, it must be understood that for them to be 
effective, earth must really and truly be represented by a conduc- 
iive pos of very low resistance. With such a path, as has been 
calculated above, in dry and dusty mines, the apparatus would only 
work if the cable made actual connection with the metal that was 
used for earth. If earth was made in the sump, or the mass of the 
engine at the engine room, or the equivalent at the pit-bottom, and 
a cable rested bare for several feet on the ground in-bye, there would 
rarely be any indication on the ampere-meter. 


UP-TO-DATE ELECTRICAL POWER DISTRIBUTION.* 
BY ROBERT LORAINE GAMLEN, 


In the records of electricity concerns, a capital of £100 per kilo. 
watt of plant is no uncommon figure; but a quarter of this figure 
should be obtained by a power company. The capital of an electric 
supply company is spent on lands, buildings, boilers, engines, dy- 
namos, auxiliary machinery, switchboards, mains, sub-stations and 
distributing apparatus. The factors controlling the choice are ab- 
solute immunity from breakdown, perfect regulation, small fuel con- 
sumption, ease of working and, consequently, a low wages bill. The 
balancing of these factors so as to obtain the best economic result is 
the art of designing the power Er There is one point which has 
been discussed a good deal lately with reference to power genera- 
tion, and it would be as well to dispose of it now. The question is 
that of generation of power by means of gas engines, the only 
excuse for the gas engine being diminished coal bills. The cost at 
which power can now be produced by large turbines is so low that 
the diminution which could be obtained by using gas is of less 
importance than it was some years ago. A really large saving can 
only be obtained by using ammonia recovery, and such processes 
are hardly desirable adjuncts to үрне power stations. The 
arguments against the utilisation of the gas engine are chiefly con- 
structional ones: the floor space тышы for a 2,000 H.P. two-cycle 
gas engine, without any auxiliary apparatus, is about 2,800 sq. ft.; 
a Curtis turbine of the same capacity need only have 120 sq. ft. ; 
but 2,000 н.р. for a power company is a smallish set, 8,000 n.r. 
being more near to the useful standard size. No gas engine of such 
size has yet been constructed, and, if it were, it would be a horrible 
enormity. Thetime may come when the long-dreamed-of gas turbine 
will become an accomplished fact ; this will, of course, greatly change 
matters, and then steam may find a serious rival in the internal-com- 
bustion engine. Another objection to the gas engineisthat the angular 
velocity is not sufficiently constant, and upon perfectly even turning 
a great deal of the utility of the modern power company, especially in 


* Abstract of a Paper read before the Ingtitution of Mining Engineers 
en Wednesday. 


Laneashire, depends. The turbine has an absolutely constant an- 
gular velocity. A turbine drives a three-phase generator with even 
running, the speed of the three-phase motor bears an exactly con- 
stant ratio to that of the generator, and consequently the machine, 
driven by a motor in this way, will also have a perfectly constant 
speed. Further, sxperience has not yet demonstrated the reliability 
of gas engines of above 500 H. p. or 600 H. p., and it is essential that 
& power company shall be reliable above all other things. 

The power companies have in nearly all cases laid out their 
schemes on somewhat similar lines. Three-phase distribution has 
been adopted at a pressure generally of about 10,000 volts. The 
current has been generated at high pressure, generally by means of 
turbines running with high vacuum and high superheat. The 
water-tube boiler has been universally adopted and one or another 
form of mechanical stoker used. In the case of Lancashire, the 
first station has been placed between the River Irwell and the rail- 
way, upon the far side of which is a coal mine, from which supplies 
can be obtained. The site is convenient, inasmuch as there is an 
ample water supply for condensing purposes; the railway being 
situated above the boiler house, the coal is conveyed by gravity into 
the bunkers, and thence it is fed on to chain-grate stokers, operated 
by electric motors. The first boiler house is divided into two banks 
of three boilers. The two banks are cach capable of evaporating 
60,000 lb. of water per hour. The boilers feed on to one common 
ring of pipes, and the turbines are fed from the same, so that two 
turbines are fed from one bank. One bank of boilers, then, with its 
chimney and two turbines, constitutes one unit. It is proposed to 
make extensions in like manner, except that instead of one bank of 
boilers feeding two turbines, each bank will feed one machine of 
larger capacity. The water-tube boiler is used on account of the very 
great steaming capacity for a given floor space, and for its great 
powers of responding to forcing. Itis of course highly important 
when dealing with large-size generators to arrange that sufficient 
boiler capacity can be available without the steam having to travel 
through vast lengths of main. By placing the boilers at right angles 
to the turbines, very satisfactory arrangements can be arrived at. 

The turbines revolving at 1,000 revs. per min. look, of course, 
exceedingly small for the amount of work they do; indeed, the 
amount of power than can be obtained on a certain floor-space by 
their means seems nearly incredible to the engineer who has been 
accustomed to work with the older slow-speed engines. The turbine 
lends itself particularly well for condensing: in the case of the 
Curtis turbine there is no exhaust pipe, the condenser being coupled 
direct to the engine. This can be done in two ways: either by 
placing the condenser side by side with the turbine, or underneath, 
either arrangement being very compact and convenient. In Lanca- 
shire the air pump is placed beyond the condenser, so that the three 
form really one plant. The result is that an engine room only 96 ft. 
long and 82ft. wide is needed to house four sets of 2,000 kw. each, 
or 8,000 kw. in all; whereas in nearly all previous cases as large a 
building has been necessary for an engine of 800 н.р. and less. 
When the extensions take place this ratio of plant and buildings 
will diminish again, as the diameter of the 5,000 kw. set is com- 
paratively little larger than the 2,000 kw. plant. In the case of the 
Curtis combination, the dynamo is placed on the same spindle as 
the driving buckets and vertically above them. Owing to the high 
speed of rotation the electrical generator is of very small propor- 
tions, the diameter being only some 7 ft.; whereas an ordinary 
direct.coupled set, at about 150 revs. per min., would be somewhere 
about 25 ft. to 30 ft. high, and of course much more expensive. 

The three-phase current generated at 10,000 volts is carried to the 
switchboards. A great deal depends upon the design of this section: 
the operation must be easy, there must be no danger from fire, and 
the whole must be safe. The remote-control system has been em- 
ployed almost universally. The danger of switchboard trouble is 
overcome, no mains of large power are on the operating board, so 
that there is nothing to fire; and even if any little accident did 
happen it would not damage the main cables, as they are not near, 
and the supply would not suffer. Here again, the simplicity is such 
that one man can look after and control what would before have 
needed perhaps five or six men. | | ; 

There is great prejudice in this country against the use of over- 
head mains, but this is gradually being overcome, and already great 
advances are being made. In the original scheme the whole of the 
Lancashire mains were intended to run underground; already it 
has been arranged that some 10 miles of route shall be overhead. 
By this means expensive insulation is saved, and also the excava- 
tion and reinstatement of the roads, greatly reducing the cost of the 
transmission system. Further reduction 18 obtained, also, as often 
the cross-country overhead route is much shorter than if the roads 
had to be followed. The main routes are laid in duplicate and are 
planned to go through the most likely districts for supply. 

Arrangements are made with the various local authorities for 
the supply in their areas. In some cases the current is sold to the 
authorities and they distribute to the small consumers at low pres- 
sure; and, in other cases, the company act more or less as agents 
for them and look after the distribution. In all cases large power 
users are served direct from the high-tension mains. 
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DUPLICATION OF ELECTRICAL APPARATUS TO 
SECURE RELIABILITY OF SERYICE.* 


BY H. W. BUCK. 


The question of the proper reserve in an electrical installation is 
a problem that, like many engineering problems, must be settled 
largely upon a basis of cost. It is nearly always a question invol- 
ving a balance between a power company’s obligation to its cus- 
tomers and the obligation to its stockholders. From the standpoint 
of the consumer the more reserve the surer will be his supply of 
power. On the other hand, to the power company’s stockholders 
the less the investment in reserve the larger the dividends, unless 
the reserve has been cut down to a point where the power com- 
pany's reputation is endangered by interruptions to service. The 
question is purely a practical one, and no definite laws can be enun- 
ciated, nor can any curves be plotted which will indicate the proper 
amount of reserve to be installed under various conditions. The 
decision in each case must be based on intimate knowledge of the 
local conditions and requirements of the particular installation in 
question. All that will be attempted in this Paper will be a dis- 
cussion of the general principles involved. 

Before & decision can be made upon the degree of duplication 
advisable for any given piece of apparatus, an analysis must be 
made of the defects which may develop therein, the length of time 
required for repairs in case of a breakdown, and the number and 
importance of the power customers dependent upon that particular 
appliance. For purposes of discussion electrical reserves may be 
divided into several classes of apparatus, each governed by different 
conditions. These classes are:—1. Generating units. 2. Gene- 
rating-plant switchboard. 8. Generating-plant transformers 4. 
Underground-distribution system. 5. Overheadlines. 6. Sub-station 
apparatus. 7. Apparatus on premises of individual customers. 

Reserve apparatus applicable to the above can again be divided 
into two classes: (a) Actual apparatus installed complete ready for 
service ; (b) reserve parts held in storeroom. 


Generating Units.—There is no place in a power system where 
reserve apparatus is so important as in the generating station. In 
the writer's opinion the following conditions should be observed in 
every large generating plant where continuous service is demanded: 
The maximum overload capacity of the generators normally ope- 
rating on the bus bars should be such that at any time and under 
any conditions of load any one of the generators can be instantly 
disconnected from the 'bus bars without necessitating a reduction of 
station load or causing & serious momentary drop of pressure. If 
any trouble either incipient or actual should then develop in one of 
the generating units, the unit can be immediately put out of service 
without waiting to start up another machine to take its place. Fur- 
thermore, there should, if possible, be one unit held as absolute 
reserve which need not be operated except as a substitute. This 
enables any one generator to be out of service for repairs, even 
during load-peaks. The size of generating unit selected for an 
installation has an important bearing on the question of reserve. 
The larger the unit the lower the cost of the plant per kilowatt, but, 
but by necessity, the larger will be the investment in the idle reserve 
machinery. The proper relation can only be determined by a study 
of the local conditions under which the plant is to operate. 

A station operated by steam turbines or by water power has cer- 
tain advantages in reserve conditions. With steam turbo-generators, 
on account of the comparatively high part-load efficiency of the 
steam turbine, all the units installed in the plant, including the 
reserves, can be kept in operation on the ’bus bars at all times with- 
out serious sacrifice in steam economy due to the part load on each 
unit. This enables a generator to be quickly disconnected from the 
bus-bars at any time without overloading the remainder or causing 
& serious drop in pressure. This condition also obtains in a water- 
power plant since the additional use of water caused by the con- 
tinuous operation of the reserve units has only little effect on the 
cost of producing the power. With a reciprocating engine, however, 
each unit must be operated as far as possible at exactly the full-load 
point on account of the economy required in steam consumption. 
This prevents obtaining the fuil utility of the reserve machines. 

The exciters in an alternating-current generating station are, of 
course, the heart of the entire system, and the most careful pro- 
vision should be made to insure continuity of service therefrom. 
Since the cost of the exciters ів in every case only a small proportion 
of the cost of the plant, there is little excuse for not installin 
ample reserves in connection with the exciter equipment. Of equa 
importance with the complete reserve machinery installed is the 
stock of reserve parts held in the storeroom. There should be kept 
on hand at all times ready for immediate use a complete outfit of 
the parts of the prime-movers and generators which are most likely 
to wear out or break down. In the selection of such spare parts 
the most careful judgment should be exercised. In many instances 
a carefully selected reserve stock will enable breakdowns to be 
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repaired in a few hours that might require weeks, if the new parts, 
many of which might be special, had to be obtained from the manu- 
facturer. From the standpoint of reserve, then, there is no part of 
the power plant of more importance than the storeroom. 


Generating Plant Switchboard.—Under this heading might be 
included all of the electrical equipment of the station from the ter- 
minals of the generators to the point where the outgoing feeders 
leave the power house. This will necessarily involve a large amount 
of cable as well as all of the switch equipment and controlling appli- 
ances. Here the question of reserve is almost wholly a storeroom 
proposition. In the writer’s opinion, the actual installation of dupli- 
cate cables in the station wiring and duplicate switches, controlling 
devices, &c., should be avoided as far as possible, as tending to 
occupy too much valuable space and to complicate the organisation 
of this vital part of the plant. Thore should, however, be kept on 
hand, preferably in the power house itself, the fullest inventory of 
switch parts which are liable to injury, and full lengths of all sizes 
of cables used in the installation. The duplication of 'bus bars is, 
of course, quite necessary in a generating plant, but more for reasons 
of flexibility of operation than for reserve. 'Bus bar installations as 
now constructed are less liable to breakdown than almost any part 
of an electrical system. A great deal can be accomplished toward 
reserve in the case of switchboard equipment by keeping on hand 
& suitable outfit of jumpers with proper terminals soldered on to use 
for emergency connections to temporarily transfer feeder or generator 
leads from one switch to another. 


Generating-plant Transformers.—Many of the considerations 
involved in the generating units enter into the question of duplica- 
tion for reserve in a transformer equipment. Here also in regard 
to the size of unit selected a proper balance must be established 
between the saving in cost per kilowatt by the adoption of large 
units and the saving in investment in reserve transformers by the 
installation of smaller ones. Another important question has 
recently been brought up in connection with transformer plants by 
the introduction of one polyphase transformer as a substitute for 
two or three single-phase transformers for a bank. A polyphase 
transformer occupies less space and costs less than a bank of single- 
phase transformers, but when reserve is considered it is not so good. 
If a bank of separate single-phase transformers breaks down the 
trouble is not likely to involve more than one of the component 
transformers, and this can be replaced by a small kilowatt reserve. 
If, however, a polyphase transformer breaks down, capacity equal 
to its full polyphase rating is put out of service. 

In the writer’s opinion all important transformer stations should 
have a complete spare bank which can be shut down at any time 
without overloading the remaining transformers, and in addition 
one single-phase transformer should beheld in stock tomake good any 
bank in case one of the component transformers should break down. 

A transformer station usually involves more or less of an equip- 
ment of high-pressure cables, switches, lightning arresters, &c. ; and 
in the present state of the high-pressure art there is nothing more 
liable to frequent destruction than the devices involved in this part 
of an electrical system. Consequently, here the storeroom reserves 
should be most carefully provided for. 


Overhead Distribution.—If there is a single element in an elec- 
trical system where trouble is sure to develop sooner or later it is 
on the overhead lines, and the higher the pressure the more likely 
is the trouble to occur. This is so because the overhead lines are 
subjected to influences over which the power company has no con- 
trol. These influences are principally lightning, general abnormal 
weather conditions, malicious interference, and accidental inter- 
ference caused by the contact of other companies’ wires during con- 
struction work. For these reasons it is practically out of the ques- 
tion to attempt to maintain a continuous-power service over а 
single-circuit overhead line There should always be enough cir- 
cuits installed so that at least one can always be shut down without 
necessitating a reduction in load. This is especially true in the case 
of high-pressure lines. In low-pressure systems of 2,800 volts or 
less it is nearly always possible to replace insulators and do other 
work on the line while it is “ alive," but at higher pressures this 
should not be allowed if there is any regard for human life. In 
many plants where important interests are dependent upon the 
power transmitted the matter of duplication should be carried be- 
yond the circuits and reserve pole-lines installed. Carried to its 
limit without regard to cost, the ideal condition would be a number 
of aingle circuits each installed on a single pole-line and each line 
following a different route. With this arrangement lightning would 
not be likely to disturb more than one line at a given time, and & 
complete shut-down from malicious interference involving all the 
lines would be very improbable. The cost, however, in such a 
separation of lines would in most cases be prohibitive on account of 
purchase of right of wav, patrolling, &c. 

Underground Distribution.—W hen trouble develo 
head line the location of the breakdown can usually be quickly 
found by patrol and repairs made without delay. In an under. 

round feeder, however, the conditions are radically different. 
Break downs are difficult to locate, and when found repairs fre- 
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quently occupy many hours on account of the necessity for pulling 
out the defective cable from the ducts, putting in new cable and re- 
splicing. Duplicate or triplicate cables should always be installed 
where important service is involved. This obligation is conceded 
by most engineers, and spare underground cables are usually in- 
stalled. The installation, however, is apt to be carried out in such 
a way that the security of the reserve cables is impaired. Under- 
ground conduits as now generally constructed consist of a congested 
mass of ducts grouped in such a way that in the manholes the 
cables are crowded closely together and all are in constant danger of 
destruction in case of a violent short-circuit in the manhole. There 
is little value in installing spare cables when they are liable to be 
damaged at just the time when they are most urgently required. 
Such risk can only be obviated by constructing electrical conduits 
in such a way that the cables can be separated in the manholes by 
short-circuit-proof barriers. Preferably, whenever possible, dupli- 
cate conduits should be constructed on opposite sides of the street, 
or, still better, laid through different streets. Only by such pre- 
cautions can the full benefit of the reserve cables be insured. 

Investment in duplication of generating units and transformers 
for reserve purposes does not result in any saving in operating ex- 
penses. On the contrary, if the reserves are kept in continuous 
service, in general the losses will be increased, and, consequently, 
the efficiency of the plant lowered by just so much. Investment, 
on the other hand, in reserve cables and overhead circuits can be 
made to pay directly ; for if such reserve circuits are kept in opera- 
tion the efficiency of the transmission is raised and the cost of pro- 
ducing the power lowered by that amount. 


Sub-station Apparatus.—The general considerations which apply 
to generating-plant reserves also apply to outlying sub-stations but 
in a less degree, for the complete shut-down of a sub-station involves 
only a portion of the power system. Farther out on the power net- 
work to the plants of individual customers, where the transformer 
or other apparatus is supplied by the power company, no reserve 
seems necessary under the ordinary obligations of such cases. Ifa 
break-down occurs, only the individual is inconvenienced, and there- 
fore the risk is usually justified. 

General.—The above-stated conditions of reserve apply particu- 
larly where certain public utilities are involved. Among these may 
be mentioned: (1) Electrified steam railroads. (2) Traction system 
€ large cities. (8) Street lighting and the lighting of large public 

uildings. 

Where such interests are at stake storage-battery reserves are 
probably justified, aside from all considerations of economy result- 
ing from improvement in load-factor. 

When the present steam railroads adopt electricity as a motive 
power for all traflic, both passenger and freight, more rigid require- 
ments in reserve are likely to be found than have ever been con- 
sidered necessary as yet in central.station practice. Under present 
steam-road conditions if a locomotive breaks down, as frequently 
happens, probably only one train is stopped. The simultaneous 
breakdown of every locomotive on the road is, of course, improbable, 
consequently there is no likelihood of a complete tie-up of the sys- 
tem. Under a complete electrification, however, one whole division 
of the railroad might be operated from a single power house 
and a break-down in that plant would involve every train on the 
division. No important railroad system would venture to operate 
with such a risk hanging over it. This condition, in the writer's 
opinion, will lead beyond the mere duplication of apparatus in & 
power house to the installation of duplicate or possibly triplicate 
` generating plants, having such capacities that any one of the plants 
can be shut down in cases of catastrophe and the whole load of the 
system carried by the others. Such an arrangement with suitable 
reserves in transmission conductors would practically insure con- 
tinuous train service at all times. 

Where water power is used for the operation of important power 
systems ар of generating stations is especially important. 
In steam plants as now constructed with multiple stacks there is 
no single element of the plant which is common to and necessary 
for the operation of all the power units. Consequently, any part of 
the equipment can be inspected and repaired without a total station 
shut-down. In a hydraulic plant, however, there are a number of 
elements in the development which are essential to the operation of 
the whole plant, among which may be mentioned the dam, flume, 
fore-bay tail-race tunnel, &c. In cases of emergency it.may become 


necessary to shut off the main water supply in order to get access 


to these parts. Furthermore, hydraulic plants are subject to ice 
troubles and floods in winter and low water in summer. It there- 
fore seems essential, if steam roads or other public utilities are to be 
operated electrically by hydraulic power, that the system should be 
operated by more than one generating station. 

Such are some of the considerations entering into this problem of 
duplication for reserve. 
ditions cf each particular installation. The matter of reserve grows 
more important each year with the development of electrical appli- 
cations. Ten years ago or more shut-downs on electrical power 
systems were taken as a matter of course, and no one used electrical 


The details are subject to the local con- 


ower unless interruptions to service could be taken without serious 
inconvenience. At the present time, though the obligations of the 
power.generating companies are much more serious, absolutely 
continuous supply of electric power is demanded by all users. To 
avoid loss of revenue and possibility of damage suits from shut- 
downs every power company is justified now in making a large 
investment in reserve to assure continuity of service. 


— лад 
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THE ASTON-WORSLEY AUTOMATIC CLUTCH AND 
CONTACT FOR ARC LAMPS. 


This device is designed for the easy manipulation of arc lamps 
suspended from brackets or lofty ceilings, so that by means of a 
winch and suspension cord they may be lowered to the ground to be 
trimmed and hauled up again into position without an unsightly 
festoon of cable. The gear is made to support a weight of over 1 cwt., 
and is so arranged that when hauled up into position the whole 
weight of the lamp or other article suspended from the gear is taken 
off the cord and supported by hooks. There are two parts—the 
upper part, with a hooded doine, from which the supporting hooks 
depend, and the lower part, on to which the lump or other article 
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is attached. All the movable parts are attached to this lower half, 
so that if anything should go out of gear at any time, it can be 
lowered for attention at ground level. | 

The device for hooking is very simple, consisting of two large 
hooks which, by gravity, come into contact with two other hooks 
hanging from the top parts and a small catch-piece which is loosely 
fixed midway between the two movable hooks. This catch-piece 
only comes into play when the lower part of the contact gear is 
hauled up into position. When it is necessary to lower the gear, 
& slight turn of the winch in the direction of hauling up is made, 
when the hooks disengage, and the lamp or other article can be 
lowered to the ground. | 

The contacts are specially large, of the plug type, and self-cleaning. 
A neat cylinder effectively protects the gear from the weather. There 
are no springs or delicate parts to get out of order. Messrs. Veritys 
Limited are placing this appliance on the market. The same firm 
are also making a speciality of enclo:ed and open аге lamps. No 
fewer than 188 of the former type are to be used for lighting the 
electrical exhibition and will be retained for the permanent lighting 
of Olympia after the exhibition is over. 
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WIRELESS TELEGRAPH NOTES. 


An account of the use of wireless telegraphy in the campaign 
in German South-West Africa has been published by the Mili- 
tiir-Wochenblatt of Berlin and is quoted in The Times. Early 
in 1904 an advance in separate columns was thought objectless 
on account of the difficulty of keeping up communications be- 
tween the several columns, the impossibility of obtaining a 
general view of the country and the absence of maps. The 
arrival of three mobile wireless telegraphy stations, each com- 
plete with apparatus, balloons, kites and cable, in two waggons 
and a cart, made advance in separate columns possible and 
profitable. The personnel of the whole detachment consisted of 
four officers, four non-commissioned officers and 27 men. Only 
the officers were experienced in the use of the apparatus. Tape 
messages could be taken at from 50 to 60 miles, but the tape 
was almost entirely abandoned for the ear, by which commu- 
nication could well be maintained up to a distance of 100 miles. 
In January this year a second detachment of three stations was 
sent out, and the personnel of each detachment was brought 
up to four officers, nine non-commissioned officers and 79 men, 
care being taken on this occasion that the men as well as the 
officers understood their work. There is now permanent 
communication between Aminuis and Keetmanshoop, a dis- 
tance of about 280 miles of most difficult country, which re- 
quires, in addition to the station at each end, two intermediate 
stations. There is also permanent communication between Keet- 
manshoop and Hafuur, a distance of about 112 miles, for which 
only one extra station is required, making five stations in all in 
use. Asixth stationisout oforderatpresent. Thelandbeinghigh 
above sea level, the balloons had less lifting powerthan in Ger- 
many, and the stretch of cable often fell below the demanded 
220 yds. The dryness of the atmosphere set up frictional elec- 
tricity, which at times threatened to set the balloons on fire, 
and the atmospheric electrical disturbance was greater than in 
Germany, especially in the rainy season and in the evoning. 
There was generally freedom from this disturbance between 
9 am. and 9 a.m. Strong whirlwinds were frequent, par- 
ticularly at midday, and the balloons or kites were sometimes 
hurled perpendicularly into the bush and much torn. On one 
occasion the bush was occupied by the enemy, and the balloon 
had to be rescued from them. Some balloons were carried 
right away by the wind and were lost, or burst by the air 
pressure. The balloon, while serving to reveal the where- 
abouts of one column to other columns, also revealed the pre- 
sence of the column to the enemy. The combined heat and 
dryness caused the boxes containing the apparatus to crack, 
and they then admitted the dust. he heat and dryness also 
had a ruinous effect upon the wheels of the vehicles, and the 
rough travelling had injurious effects on the whole outfit. 
The supplies of gas, benzine and balloon and kite material ran 
short. Altogether campaigning with wireless telegraphy in 
South-West Africa was quite a different thing from experiences 
with wireless telegraphy on a field day at home. 

According to the Zeitschrift für Elektrotechnik, the Gesellschaft 
fiir Drahtlose Telegraphic has opened a wireless telegraphy 
service between Berlin and Dresden, a distance of 114 miles. 
The antenna consists of an inverted pyramid composed of 100 
air wires, and is supported by four chimneys 230 ft. high. In 
the centre of this structure there is a 15 kw. alternator, the 
voltage of which is stepped-up to 50,000. The frequency of 
the oscillations is stated to be 900,000 ~ per second. Wireless 
telegrams are not only received in Dresden, but may also be 
received without difficulty in Marienleuchte (Fehmarn), 1714 
miles distant, and in Karlskrona (Sweden), 280 miles away. 
During the night impulses are received in Berlin from the 
Marconi system at Poldhu (760 miles). 


Ooal Cutting by Blectricity.—In a report on coal cutting in 
Great Britain by the U. 8. Consul at Cardiff, it is stated that of the 
755 coal-cutting machines in use in Wales at December 31 last 207 
were operated by electricity and 485 by compressed air. Elec- 
trically-operated coul cutters are (the report states) gaining in 
popularity. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— — 


APPOINTMENTS VACANT AND FILLED. 


Wellington (New Zealand) Technical Education Board require an 
instructor in engineering. Salary £300, with £40 passage allowance. 
Particulars from the High Commissioner for New Zealand, 13, 
Victoria-street, London, S. W. See also an advertisement. 

Two assistantships are vacant in the engineering department of 
the University of Glasgow, one chiefly in drawing design and one in 
electrical engineering laboratory work. See an advertisement. 

There is a vacancy for a premium pupil at Whitby electricity 
works. Applications to the electrical engineer (Mr. L. H. King). 
See advertisement. | 

An assistant lecturer and demonstrator in engineering із required 
at the Merchant Venturers’ Technical College, Bristol. Salary £170. 
Particulars from Registrar. Applications ds Sept. 18. 


Battersea Council have appointed Mr. E. S. Colley, shift engineer 
at the electricity works. Mr. Colley has been acting temporarily in 
this capacity for four months. 

Mr. J. C. Couper, of Neweastle-on-Tyne, has been appointed 
tramways traffic superintendent at Halifax. 


Mr. W. J. R. Thomas, of London, has been appointed assistant 
electrical clerk of works for the Cardiff Asylum at Whitchurch. 


Mr. A. W. Allen, B.A., has been appointed teacher of theoretical 
magnetism and electricity, and Mr. A. Adams, F.I.C., teacher of 
practical magnetism and electricity, at Smethwick Municipal Tech- 
nical School. 


EDUCATIONAL NOTICES. 


University of Glasgow. The next session commences on Oct. 19. 
Students in the engineering and naval architecture departments 
usually spend the summer months in practical work, receiving their 
training on the sandwich system. Prospectus of courses for 
degrees of B.Sc. and D.Sc. in engineering and naval architecture 
and syllabus of classes can be obtained from Principal Barr, James 
Watt engineoring laboratories, University of Glasgow. 


University of Liverpool.—Particulars of the courses of study in 
the Faculty of Engineering are given in an advertisement on another 
page. The session commences Oct. 2. The courses leading to the 
ordinary degree of Bachelor of Engineering or the certificate in 
engineering afford a general scientific training for those intending 
to become engineers or to enter any allied profession. Prospectus 
of the Faculty may be obtained from the Registrar. 


University College, Bristol.—There are courses at this college 
for civil, electrical, mechanical and mining engineers, architects and 
surveyors. Special facilities are offered in the way of college and 
engineering works scholarships, favourable arrangements being made 
with firms in or near Bristol for practical training to be obtained 
concurrently with the college course. A diploma is awarded to 
students who pass the qualifying examinations. The associateship 
of the college is conferred on those students who obtain a first-class 
senior diploma. Applications for vacancies in October to the secre- 
tary (Mr. Jas. Rafter), from whom prospectuses, &c., may be obtained. 


Victoria University, Manchester.—Lecture and laboratory 
courses in electro-chemistry and electro-metallurgy are held during 
the session. Special equipment is provided for experimental re- 
search with electric furnaces. A Saturday afternoon course of six 
lectures and demonstrations on the electric furnace and its applica- 
tions commences Oct. 14. Particulars from the Registrar. 


Armstrong College, Newcastle-on-Tyne.—Complete courses 
are provided for students entering any of the engineering profes- 
sions, and also for those proceeding to the degree of B.Sc. or to the 
College diplomas. Lectures begin Sept. 25. See advertisement. 


Northampton Institute, Clerkenwell.—The full-day courses in 
the theory and practice of electrical, mechanical and horological 
engineering commence on Oct. 2. The entrance examination is on 
27th and 28th inst. The courses in mechanical and electrical engi- 
neering include periods spent in commercial workshops and extend 
over four years, and they also prepare for the B.Sc. degree in eng- 
neering of the University of London. Three entrance scholarships of 
the value of £52 each, giving free tuition for the full course in elec- 
trical or mechanical engineering, will be offered for competition at 
the entrance examination. 

There are also evening technical courses in all branches of elec- 
trical and mechanical engineering, which commence on Monday, 
Sept. 25. The laboratories are well equipped for both alternate and 
continuous-current work and for all kinds of electrical testing. Par- 
ticulars of fees, &c., at the Institute, or from the principal, Dr. R 
Mullineux Walmsley. 
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Sir John Oass Technical Institute.—The new session begins on 
the 25th inst. There are evening classes in chemistry, metallurgy, 
physics and mathematics, designed to meet the requirements of 
those engaged in chemical, metallurgical and electrical industries and 
the trades associated therewith. Facilities are afforded for special 
and advanced practical work in well-equipped laboratories, both in 
the afternoon and evening. Further particulars may be obtained 
from the clerk to the governing body, Mr. W. H. Davison, M.A., 
Jewry-street, Aldgate, London, E. 


Hackney (London) Technical Institute.—The session com- 
mences on 19th inst. Special lectures and laboratory courses are 
provided in electrical engineering, including electrical measure- 
ments, dynamo and motor design and telephony. Prospectus from 
the secretary (Mr. A. Crew), Dalston-lane, London, N.E. 


Birkbeck College, London.—The new session commences on 
Oct. 2, when the Right Hon. Sir Edward Fry will deliver the open- 
ing address at 7:30 p.m. There are day and evening classes in all 
subjects. The curricula and classes are arranged to provide full 
instruction and practical work for the various examinations for the 
degrees in sciences, arts and law of the University of London. 
Instruction is also given in the subjects required for various profes- 
sional and civil service examinations, in addition to day and even- 
ing classes in physics, chemistry, mathematics, geology and other 
science subjects. Considerable additions have been made to the 
equipment of the physical, chemical and metallurgical laboratories, 
and facilities are given for practical work. 


Battersea Polytechnic (London, S. W.) —The next term begins 
on Sept. 18. "There are technical day courses in electrical, mecha- 
nical, motor and chemical engineering, and also day courses in pre- 
paration for London University Engineering Degreeunder recognised 
teachers. ‘There are evening courses (which begin on Sept. 25) in 
preparation for engineering degree, and evening classes in all elec- 
trical and mechanical engineering subjects, including motor-car 
engineering.  Prospectuses from the Secretary, Battersea Park- 
road, London, S.W. 


Paddington Technical Institute, London.— We have received 
a copy of the prospectus and time table of the day, evening and 
domestic economy classes for the third session of this Institute, 
commencing 18th inst. The Institute was established in 1903 by 
London County Council to enable artisans and others engaged in 
the manufacturing and artistic industries to acquire a scientific 
knowledge of the principles underlying the processes of their daily 
work. There are lectures in electrical and mechanical engineering, 
machine drawing and design, physics, chemistry, &e. Further 
particulars may be obtained at the Institute, Saltram-crescent, 
Paddington, W. 


Aberavon.—The Council on Wednesday received a communica- 
tion from the promoters of the tramway scheme which was rejected 
by a House of Lords Committee last session. The decision was 
given on the contention that it was necessary to obtain the consent 
of Glamorgan County Council to the projected line over the main 
road in the borough of Aberavon, but the Board of Trade have now 
obtained the opinion of the Law Officers, which is to the effect that 
in dispensing with the consent of Glamorgan County Council in the 
case of the Aberavon Order, the Board were acting within their 
powers. The Board of Trade will, accordingly, in any similar case 
arising in future, rely upon this opinion of the Law Officers of the 
Crown, and not be bound by the decision of tho Select Committee. 

The scheme will probably be brought forward again next session. 


Aldershot.—An inquiry has been held into the application of the 
Council for permission to borrow £2,000 for electric lighting exten- 
sions. The electrical engincer (Mr. F. Garside) and the clerk (Mr. 
W. Foster) gave evidence in support. 


Australasia.—The number of telephone exchanges in the six 
Commonwealth States increased during the half-year ended June 
last from 1,425 to 1,810. 


Ayr.—The annual report of the burgh electrical engineer (Mr. R. 
Marshall) states that 1,111,157 units of electrical energy were sold, 
an increase of 63,376 units on the year. The revenue was £12,251. 
After meeting expenditure (including £4,910 interest and sinking 
fund) the surplus was £892. | 


Battersea (London).—The Lighting committee recommends the 
Council to ask L. C. C. to reinsert the“ free wiring clauses in their 
next General Powers Bill. 


Bradford.— The Corporation are applying for a loan of £30,079 
for constructing the Wyke tramways. 


Brad ford and Spen Valley Tramways.— Bradford Tramways 
committee have prepared a scheme for giving tramway connection 
between Bradford and the Spen Valley. 

The committee propose to construct a line from the top of Odsal to the 
city boundary at Oakenshaw, provided Cleckheaton Council construct an 


— 
— 


extension line in their district. Cleckheaton General Purposes committee 
have the matter under consideration. 

The Board of Trade have refused the application of the British Elec- 
tric Traction Co. for leave to abandon the line to Hartshead Moor in their 
Spen Valley scheme. | 


Brandon.—A special committee has been appointed to consider 
the application of the County of Durham Electrical Power Distribu- 
tion Co. for & provisional order. 


Burnley.—The Council have decided to place the electricity 
works and the tramways under the control of the borough electrical 
engineer. 


Colchester.—In the first annual report of the tramways manager 
(Mr. R. C. Bullough) it is stated that during the year 2,801,083 
passengers were carried, being 70:02 times the population. Much 
of this is described as “ novelty” traffic. 


Ooventry.— The Electric Light committee recommend the Council 


to increase the salary of the borough electrical engineer (Mr. J: A. 
Jeckell) from £400 to £450 per annum. 


O .toms Decisions.—The Spanish Customs officials have de- 
cidt hat a duty of 18 pesetas 15c. per 100 kilogs., leviable upon 
elec de cables employed for lighting public thoroughfares in Spain, 
shall apply to every diameter of cable, proof being required that the 
cables are to be actually employed for public lighting. 

The Unites States authorities have decided that battery carbons 
‚% in. diam. and 23 in. in length intended for use as the negative 
elements in pocket batteries of the dry-cell type shall be classified 
under para. 97 and be dutiable at 35 per cent. ad val. 

In the revised customs tariff for Mexico globes for incandescent 
electric lighting, switches, contacts, cut-outs, rosettes and safety 
devices are dutiable nt 11c. per kilog. gross, electric toys 80 c. per 
kilog. legal, electric arc lamps 6 c. per kilog. gross. 


The Government of Colombia imposes a duty of $0.03 gold per 
kilog. on imported dynamo machinery. 


Dalziel.—The Town Council recently received an application 
from Messrs. John Watson (Ltd.) for a supply of energy for coal- 
cutting machines. 

The Council decided that in cases where consumers of energy for 
colliery purposes could so arrange their demand that no current is taken 
between 3:30 p.m. and 6 p.m. in November, December and February, 
there should be a uniform charge of 1d. per unit. 


Dewsbury.—Sanction has been received by the Council to a loan 
of £9,762 for extensions of the electricity works. 


Dudley.—On Tuesday the Council considered a letter from Mr. 
Emile Garcke in reference tothe purchase by the Corporation of tlre 
tramways and light railways in the borough. 

Mr, Garcke said he and other directors had reluctantly decided that 
they were unable to accept the draft agreement submitted by Dudley 
Corporation. They thought it was a great hardship on the companies 
that Dudley Corporation should svek to impose such terms upon them, 
and they had no alternative but to leave the matter to arbitration. 

The recommendation of the Tramways committee that arbitration b» 
proceeded with was agreed to. 


Bast Ham.—A hitch has occurred in the negotiations with Bark- 
ing Council in regard to the proposed working by East Ham of the 
Barking tramways. Barking Council desired the option of termi- 
nating the agreement when the lines are extended from Ripple-road 
to Fanshawe-avenue, and East Ham require exclusive running 
powers from the eastern boundary of the borough to the western 
boundary of East-street, Barking, for seven years, and for joint run- 
ning along East-street to Ripple road. 

The Council on Tuesday rescinded the resolution to place the 
credit balance of £2,612 on the tramways account for the past 
year to reserve, and the matter has been referred back. 


Exhibition.—An exhibition, organised by Edmundson's Elec. 
tricity Corpn., is being held at Hamilton, N.B., this week. 


Faversham.— The charge for arc lamps has been reduced from £22 
to £20 per lamp per annum and for other lamps from £4.10s. to £4. 


Electrifying the Swiss Railways.—It is announced that the 
Swiss Government has the intention to apply electricity to all the 
Government railway lines, and to operate these from water-power 
generating plant. Two experts have been sent by the Government 
to the United States to study electric railway methods in that 
country. These are MM.. W. Wyssling, of Zurich (Secretary- 
General of the Commission for the Study of the Electrification of 
Railways), and C. Wirth, of Berne (Government Engineer). 


France.— Mr. L. C. Lidell, British Consul at Lyons, reports that 
a project is under consideration to generate electric power at Moutiers 
(Savoy) for operating the traniways in Lyons. There is 6,300 n.r. 
of water power available. 

Electro-chemistry and clectro-metallurgy are both industries 
which have made substantial progress in this district of France, 
especially in connection with the employment of the electric fur- 
nace. Aluminium is becoming more extensively used throughout 
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the world, and large quantities are manufactured in the Lyons dis- 
trict. Steel produced by the electric furnace is in large demand, 
and the production of various iron alloys by electrical methods, 
especially of ferro-silicium, has been an active branch of trade dur- 
ing the past year. On the other hand, electrolytic works for the 
manufacture of soda and chlorine have made little or no progress. 

The electric power produced by existing generating stations in 
France is estimated at 160,000 H. P. 


Gillingham (Kent).—The Council have adopted a scheme of 
assisted wiring. The charge for current has been reduced from 434. 
to 44d. per unit on the flat rate and from 7d. and 2d. to 7d. and 14d. 
on the maximum-demand system. The estimated revenue for the 
half-year ending March 31, 1906, is £6,706. 6s. 8d., and expenses and 
capital charges are £5,205. After paying for a new boiler (£1,010) 
the balance would be £491. 6s. 8d. There are 248 consumers, 
representing 46,496 8c.p. lamps connected. 


Great Grimsby.—The Council have applied for a loan of £18,000 
for extending the electricity works. 


Great Yarmouth.— Extensions of the electric lighting cables are 
to be laid at a cost of £644 and £500 is to be expended in placing 
10 arc lamps on the front at Gorleston, to be lighted during July, 
August and September. | 


Greenock.— The accounts of the electricity department for the 
year ended June 80 show capital expenditure £97,951. 16s. 8d., an 
increase of £11,776. 19s. 10d. 

Revenue was £15,336. 9s. id. Working expentes were £8,204. 13s. 11d. 
Gross profit was, therefore, £7,131.15s,2d. Interest required £2,093. 63, 10d. 
and instalments of loans £3,644. 18s. 4d., and £1,000 has been applied to 
police assessment in terms of the Greenock Electric Lighting Order, 1883, 
leaving £393. 15s. net profit, which is carried forward. 2,082,299 units 
were generated (compared with 1,585,206 in the previous year), 73,070 
units were supplied to public lamps (against 71,120), 917,450 to tramways 
(against 806,457) and 851,868 to private consumers (against 536,206), 
The supply demanded was 1,160 kw. (against 794 kw.). 

ings.—An inquiry was held on Wednesday into the applica- 
tion of the Council for permission to borrow, amongst other sums, 
£2,000 for electricity supply—viz., £1,500 to meet expenditure 
already incurred and £500 for extension of mains. 

Holborn (London).—L.C.C. plans for the electrification of the 
iramway in Theobald's-road, and the construction of the connecting 
section to the subway approach at Kingsway have been approved by 
the Borough Council. Both lines are to be reconstructed simul- 
taneously. 

Irvine.—An electric lighting scheme was under consideration by 
the Council last week, but the matter will probably be postponed 
until after the November elections. 


Italy.—In the Salerno district of Italy there has of late been a 
great development of electrical work, and in 1904 100,000 lire was 
expended in imported electrical apparatus from Germany and the 
U.S. The huge electrical works at Tusciano are now completed, 
and are distributing energy over a widearea. Many of the macaroni 
works in this district are operated electrically, and many important 
industries not previously existing in the district have been estab- 
lished owing to the facility and economy of this cheap form of 
power. One large land owner in the Salerno district is ploughing 
and performing other operations by means of electric power. 
Although the town of Salerno is still lighted by gas, most of the 
private residences are lighted electrically, and the use of the electric 
light is spreading with great rapidity. 

At Castellamare di Stabia the electric tramway along the coast 
road to Sorrento has been completed, and the line is to be opened 
this month. The tramways are to be extended to Torre del’ Annun- 
ziata as soon as the necessary capital is subscribed. The electrical 
equipment of the line has so far been provided almost exclusively 
by Germany. 

Kendal.—At the end of March the capital expenditure on elec- 
tricity supply was £18,544. 18s. 9d., an increase of £793. 10s. 2d. 
for the year. 

The revenue was £905. 19s. 2d. and working expenses were £725. 178. 3d., 
leaving £180. 1s. 11d. towards meeting interest on loan £523. 13s. 9d.), 
instalment of repayment of loan (£339. 0s. 2d.) and interest (£138. 9s. 6d.), 
making a deficit of £821. 1s. 6d. 51,664 units were generated and 37,283 
sold (at 6d. per unit for lighting and 3d. for power), the average price 
being 5:5d. The total cost per unit generated was 3:36d. The maximum 
load was 55 kw. and the load factor 10:72 per cent. There are 98 con- 
sumers, with the equivalent of 4,787 8 c.p. lamps connected. 

Ledbury.—The Council have assented to the application of 
Messrs. Foote & Milne for a provisional electric lighting order. A 
local company is to be formed and electric current will be supplied 
to the Council at 4d. per unit for lighting, and at 3d. for power. To 
private consumers the charges will be 6d. and 4d. respectively. The 
Council reserve the right to purchase the undertaking at the end of 
septennial periods. 

Liverpool.—The foundation stone of the new tramway offices 
was laid by the chairmen of the Tramways committee (Sir Chas. 
Petrie) on Tuesday. 


! 


l The past year had been an eventfal one in the history of municip 


Lahore (India).—The Municipal committee recently approved 
an electric lighting scheme for the town. Street lighting will be 
effected by 50 c.p. incandescents, and a small number of 600 c p. 
arcs at important crossings. 


Lianelly.—Some time ago the South Wales Electrical Power 
Distribution Co. submitted alternative proposals to the Council for 
the supply of electricity in the district, and the ratepayers have now 
anproved a scheme by which the Council reserve to themselves the 
working of the electric lighting order, and undertake to buy elec- 
tricity already transformed from the company at 143d. per unit. The 
laying down of the mains, &c., by the Council will involve an esti- 
mated expenditure of about £6,000. 


London Public Telephone Call Offices.—The National Tele. 
phone Co. are asking the borough councils to allow public telephone 
call offices to be installed in the free libraries, and are also applying 
for permission to erect additional street kiosks. 


Lowestofc.—The Council have applied for sanction to a loan of 
£13,681. 16s. 6d. to cover excess expenditure on electric tramways. 


Lye and Wollescote.—The Midland Electric Corpn. for Power 
Distribution have reduced the price of electric current from 43d. to 
8$4. per unit. 


Malyern.—Sanction has been applied for to a further loan of 
£2,500 for the electricity supply department. 


Manchester.— On Wednesday the city electrical engineer (Mr. 
S. L. Pearce) presented a report to the Electricity committee on the 
recent additions to plant which have been made at the stations and 
sub-stations, upon which £40,000 has been expended. 

£13,000 has been spent in improving and extending the street mains. 
Ia future it will be possible to add to the number of cables without dis- 
turbing the road surfaces. The amount actually spent in respect of con- 
tracts and work done during the present year is about £25,000. At 
Dickinson-street station superheaters have been added t» all the boilers. 
Two 750 kw. turbo-generators capable of supplying current for traction 
and lighting, have been erected. As the available boiler space at the 
station is occupied, the committee intend to transmit some high-tensioa 
current from Stuart-street station and transform itat Dickinson-street for 
use in the oity, and therefore three 500 kw.motor-con verter sets have been 
supplied by Bruce Peebles & Co., and the Westioghouse Co. have sup- 
plied the high and low-tension switch gear. Additional switch gear in con- 
nection with the fire-wire system have been supplied by Ferranti's. At 
Bloom-strect no extensions have been made, but the plant is working to 
its full capacity. At Stuart-street the two 6,000 н.р. sets forming the ex- 
tension at the station are practically completed, and for the last few days 
one of them has been running with the town's load very satisfactorily. 
Additional plant has been provided at the Polygon, Bennett-street and 
Stuart-street sub-stations, and further balancing plant has been installed 
at Hunt's Bank and Piccadilly in order to improve the general distribution 
of pressure on the network. During the year a large extension of the 
underground mains has taken place and 35 miles of fibre ducts have been 
laid, including spare ways for future extensions, Eight new 1 in. low- 
pressure feeders have been run to various parts of the city from Dickin- 
son-street station. The distribution network has been cut up into various 
sub-districts with a view to the more easy location of faults. In connec 
tion with the Gorton Order, which was taken over by the committee 18 
the summer, the bulk of the mains have been laid. 

The reduction in price for lighting from 54d. to 44d. per unit com* 
into force on the 1st prox. and the committee anticipate a greatly in 
demand for current. 

A deputation from the Amalgamated Association of Tramway and 
Vehicle Workers waited upon the Tramways committee on Tuesdsy 
and asked them to reconsider their decision not to grant extra pay- 
ment for Sunday duty, as it would mean an extra expenditure 0 
£6,000 a year. The deputation now asked for Sunday pay at jm 
of time and a-half, and the committee promised to consider the 
matter. | 


Municipal Telephony.—At the meeting of the Glasgow od 
tion on Thursday last week the chairman (Mr. Jas. Alexander) mo“ 
the adoption of the telephone accounts given in another column. 

He said that, as a whole, the accounts were very satisfactory 10%" 
The annual revenue had steadily advanced from £14,096 in the first jen 
to £55,426 last year. Expenditure had also gone up very considera? / " 
from £13,698 to £53,922, Out of this, however, they had laid aside ш 
sinking fund during the four years £36,163. бв. 8d. Last year the ol 
was £10,053, 6s. 8d., and the general depreciation during the same 1 Д 
was £7,247. 13s. 5d., the total depreciation being £38,411, whieh bri ak: 
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phones. The agreement between the Post Office and the Nationa] Co. 
for the purchase of the company's system had been completed and sanc- 
tioned by Parliament, and came into force on 31st ult. With regard to 
the future, the Postmaster-General had stated that he was ready to enter 
into negotiations with any of the municipalities to take over their system, 
and that was & question which Glasgow Telephone committee were con- 
sidering at present. On the other hand, it ought to be known that the 
Chancellor of the Exchequer stated in the House of Commons that “in 
1911 Parliament might decide that the telephone system should be worked 
locally throughout the country by the municipalities or other local repre- 
sentative bodies, and the Postmaster-General might sell or rent the 
plant in each local area to the municipality or other local representative 
body." That meant that municipal telephony was by no means at an 
end. They had been able to show the country that telephones could be 
supplied at a reasonable tariff, and any change which might take place 
leading to an extinction of municipal telephones would mean that the 
public would require to pay a great deal more for their telephones in 
future, as it was only by the maintenance of municipal telephones that 
the public could, or would in futute, have the enormous advantages they 
were at present enjoying. 

Mr. W. F. RussrELL said the accounts were the most unsatisfactory 
that had been put before them in the short history of the department. To 
earn an increased revenue of £5,787 there had been an increased expen. 
diture of £7,954. Compared with last year the accounts were £2,147 
worse, and the balance left to be carried forward was £1,504. 5s. 114d., 
that being all that was available for depreciation. The accounts showed 
that there wes a capital expenditure of £29,429, and the bulk of that 
expenditure had been incurred in connecting 957 new stations, equal 
to £30. 16s. 3d. per instrument; so now they were brought face to 
face with the fact that their unproductive plant was of little use 
for further extensions. The expenditure per station amounted to 
£4. 78. 23d., and he presumed it would continue growing. Now, against 
that expenditure they had a total revenue per station of £4. 9a. 3d., 
leaving 2s. 54d. to meet depreciation on the capital expenditure of 
£928. 6». 81d. per instrument. The percentage of total expenditure to 
total revenue was 97:28, leaving only a margin of 22 per cent. Sinking 
fund, together with the so-called ~ depreciation” fund, only amounted 
last year to 3 79 per cent., or nearly 1 per cent. of a reduction from 
previous years. He was afraid that next year would show that the total 
expenditure had exceeded the total revenue. Taking the accounts as 
correct, he asked how they proposed to face next year, as an increased 
sinking fund of £1,100 would practically wipe out any possible surplus. 
Two years ago Mr. Alexander stated that for the future they would have 
& surplus of £5,000 per annum, which would amount to £50,000, and a 
sinking fund of £10,000, which would amount to £100,000, at the end of 
their lease, leaving them with something like £150,000 to meet deprecia- 
tion in handing over the department to the Government. Well, in two 
7 he was practically £7,000 short of his estimate, and for the future 

is estimated profit would in all probability be transferred into a loss. 
Taking a moderate depreciation (5 per cent.) for the time the department 
had been in existence, the amount would be something like £57,000, to 
which ought to be added the £17,000 for preliminary expenses, a total of 
£74,000, and deducting from that sum the amount at credit of sinking 
fund and depreciation fund (£33,400), that left a certain loss as at this 
date of £40,600, and he was quite sure that their sinking fund, to- 
gether with 5 per cont, depreciation, would not cover the loss which 
was certain fo be realised when the Government took over their plant, 
as the agreement strictly stipulated that only the plant that is suit- 
able for the actual requirements of the telephone service of the Post 
Office will be taken over." It was now time to realise that they must 
provide depreciation. There was very little time left to provide against 
a serious loss on that undertaking. It was just possible that they might 
continue to run the department for a good many years, at all events until 
the end of their lease, and that being so, they should immediately give 
notice of an increased rate, and if in the interim they were successful in 
getting the system taken over by the Government no harm would have 
been done. 

Mr. MarurEsoN said the accounts showed that the undertaking was 
financially unsound. Of the increased working expenses £2,026 was 
increase for inspection and repairs, £2,107 for salaries, wages and allow- 
ances, £1,075 for rents, rates and insurances, and £531 represented the 
increase for P.O. royalty. 

Mr. H. ALExaNnDER defended the committee’s accounts, which were better 
than those of other Corporation departments. If it was wise for the 
Government to have a telephone, and to content itself with у as a 
ae fund, surely the Glasgow Corporation were doing better by putting 
aside ,', th. 

Mr. D. M. StEvENSON saw no reason for remitting the accounts, as not 
a single item had been pointed out which required rectification. It was 
not conceivable that in 1913 the Government which acquired the National 
Telephone system at a price which had sent up their stoek from £66 to 
£113 would deal less generously with the Corporation, 

Bailie Bruce Murray said if anything was brooght out conclusively by 
the accounts it was that the cost of working this system was increasing 
with its extension. 

Bailie ForsytH said that owing to exceasive and unfair competition the 
Corporation lost 998 subscribers last year. 

In reply, Mr. J. ALEXANDER said Messrs. Russell, Mathieson and Murray 
seemed sorry that the telephone department was so flourishing. They 
had always been opponents of the enterprise. The auditors’ report 
stated distinctly that the capital and the revenue and the balance-sheat 
were all correctly stated. e was glad they had a balance, and that the 
accounts were so compactly put together. 


The accounts were adopted by 26 votes to 5. 


New Books and New Editions.—On the 22nd inst. Harper & 
Brothers will add to their list of electrical handbooks a volume 
entitled Practical Electric Wiring for Lighting Installations," by 
C. C. Metcalfe. The book is written for foremen, wiremen and 
students, and for those who wish to acquire a practical knowledge of 
wiring, jointing and fitting for the installation of electric light. 

There will be ready in a few days the new edition of Motive 
Power and Gearing,” revised and brought up to date by Mr. G. 
Thomas-Davies. This book is in “ The Electrician " Series, and can 
be obtained of all booksellers, or direct from The Electrician Offices, 
price 12s. 6d. nett. 


There will also be ready shortly a new edition of “ The Steam 
Engine Indicator and Indicator Diagrams," by W. Worby Beaumont. 
This book is also in ** The Electrician " Series, and can be obtained 
as above mentioned. The new edition will be price 7s. 6d. nett. 


Nottingham.—On Monday the City Council decided to extend 
the electric tramways to the eastern districts of the borough at an 
estimated cost of £57,000. 


Ormskirk.—The District Council are discussing the attitude of 
the L.G. Board and the Board of Trade as to the proposed electric 
lighting scheme. 

It will be remembered that the Council entered into an agreement with 
the National Electric Construction Co. for the ereotion and maintenance 
of electricity works for a number of years, and the company now suggested 
that, as the L.G. Board and Board of Trade were in conflict on the ques- 
tion, the Council should apply for supplementary powers to enable them 
to transfer theirorder. In the absence of a transfer clause in provisional 
orders, the Board of Trade refused to sanction agreements for the transfer 
of such orders to companies, and, consequently, the L. G. Board decline 
to sanction loans for electricity supply. The position at Ormskirk is 
somewhat similar to that at Wisbech, Penrith, Paignton and other towns. 

After discussion, the Council adjourned without coming to a decision. 


Oldham.—In December last an inquiry was opened into the 
Council’s application for sanction to borrow £48,000 for extensions 
of the Greenhill electricity works, and was adjourned for further 
particulars, and these have now been prepared 


Pembroke (Dablin).—The District Council have decided to carry 
out extensions of their electric lighting undertaking at an estimated 
cost of between £20,000 and £25,000. Arc lamps will be erected in 
a number of thoroughfares. 

Penarth.—The Finance committee recommend the Council to 
convert 80 16 c.p. gas lamps into 82c.p. Nernst lamps, which the 
Penarth Electric Lighting Co. offer to supply and maintain for 
8,600 hours per annum at £2. 14s., against £2. 14s. 8d. previously 
paid for gas. 

Persia.— Major P. Molesworth Sykes, British Consul-General at 
Khorassan, calls attention to the urgent need of a line of land 
telegraphs or submariue cable to connect Bunder Abbas with the 
rest of Persia, this fuportant trading centre being much in need of 
such means of communication. 


Pontardawe.—Terms are being obtained from the Brynamman & 
District Electric Light Supply Co. for a supply of electricity for 
public and private lighting. 

Presentations.—Mr. S. L. Brunton, late works manager to 
Crompton & Co., Chelmsford, has been presented by the staff and 
employés with a silver tea and coffee service. 

г. F. Schofield, тас manager of Bradford city tramways, who 
was recently appointed manager of Leyton municipal tramways, 
was entertained to dinner on Wednesday by Bradford tramway 
officials, and was presented with a silver cigarette case. 


St. Annes-on-the-Sea.—The District Auditor has disallowed the 
expenses of the electrical engineer (Mr. J. H. Clothier) in attending 
the conference of the Incorporated Municipal Electrical Association. 
The Council have resolved that it was highly desirable that the 
chairman of the Council and the engineer should attend these 
annual conferences, and the executive of the association has been 
requested to make strong representations to the Local Government 
Board on the importance of local authorities sending delegates to the 
conference. 


Sheffield-Rotherham Tramways.—The through tramway ser- 
vice between Sheffield and Rotherham was inaugurated on Monday. 


Southport.— The Electricity committee recommend that the salary 
of the assistant electrical engineer (Mr. A. S. Black) be raised from 
£200 to £225, with an ultimate increase to £250 if he enters into & 
three years’ agreement. 


Southwark (London).—A joint committee has reported to the 
Council on the offer of the County of London Electric Supply Co. to 
supply the Council with electricity in bulk, or to take over the 
municipal electricity undertaking on lease and work same for a period. 
The committee recommend that no action be taken on the matter, 
or in regard to the proposals from the Electric Power Develop- 
ment Co. | 

The chairman of the committee (Councillor Dawes) said ho had refused 
to sign the report because the secretary of the County of London Com- 
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pany (Mr. H. B. Renwick), who had offered to give any information, had 
not been afforded this opportunity. 

Ald. Haynes moved that the report be referred back. When the decision 
was come tothe Administrative County of London Power Bill hung in the 
balance, but that measure being now out of the way the proposals of the 
County of London Co. could be considered on their merits. 

Rev. Councillor SoxERviLLE said he had no friends amongst those in- 
terested in electric lighting companies, but he had always opposed muni- 
cipal trading, and would continue to oppose it, as, in his opinion, it 
constituted the worst form of monopoly. 

The motion to refer the report back was carried, and & letter from Mr. 
Н. C. Canter, £ecretary of the London Electric Supply Corpn., offering to 
submit proposals for dealing with the undertaking was also referred to the 
committee, 

On а motion to pass £775, expenses of opposing the Administrative 
County of London Power Bill, Councillor Аттечвовосон moved that the 
item be referred to the Finance committee to decide how much of the cost 
should be borne by the electricity undertaking. ‘The expense was mainly 
incurred for trade protection purposes, but it was not proposed that one 
penny should be charged to the electricity undertaking. 

The motion was negatived. 


Stratton and Bude.—Christy Bros. & Middleton propose to apply 
for & provisional order for this district, and negotiations are pro- 
ceeding between the firm and the Council. 


Swansea.—The electric lighting of the market is under con- 
sideration. 

Councillor Sinclair, who attended the recent annual convention 
of the Incorporated Municipal Electrical Association (with the 
borough electrical engineer, Mr. C. A. L. Prusman) has presented 
his report on the convention to the Electric Lighting and Tramways 
committee. 

Councillor Sinclair’s report referred especially to three points—viz., 
street lighting, power supply to large and small users and the use of pre- 
payment meters for small houses. Opinion (he says) was unanimous 
upon main-street lighting by arc lamps. In all towns where it had been 
tried on a comparatively large scale success was claimed. Small arc lamps 
found greatest favour. There could be no doubt as to the light being 
superior, and experience of other towns taught them that competition 
with gas even at a low price was not only feasible but successful. It was 
proved that the street-lighting business was of such advantage to the 
generating station, by improving its load factor, that it could be done at 
a low charge, yet rendering a profit to the undertaking. As they either 
had at present mains laying in several streets where that form of lighting 
would be advantageous, or spare mains into which street lighting mains 
could be drawn with practically no farther opening up of ground, Council- 
lor Sinclair recommended that the committee should ask the engineer for 
a report upon the lighting in that manner of certain thoroughfares in 
Swansea. With regard to side.atreet lighting by incandescent electric 
or Nernst lamps, unanimity was not so noticeable at the convention. On 
the question of power to large and small consumers, opinion was greatly 
in favour of pushing that business as far as possible, and it was generally 
recognised that with a good power load the success of a station was as- 
sured. With regard to free wiring and the use of prepayment meters, 
experience was not yet sufficient to claim complete success, but so far as 
it had keen tried it promised well, but there were great difliculties in the 
way. A favourable opportunity for an experiment in that direction would 
be obtained where there were a number of small houses being erected, pre- 
ferably by the same landlord and at the same time. 


Thornaby.—The Council have approved the agreement for the 
transfer of the Thornaby electric lighting order, 1902, to the Cleve- 
land & Durham County Electric Power Co. 


Torquay.-—As the result of an interview with the manager of the 
Dolter Electric Traction Co. (Mr. H. Lambert), the Electric Light- 
ing committee recommend the Council to agree to the whole of the 
tramway routes being constructed at once, with one exception. It 


is anticipated that the tramways will be ready for running by Easter. 


Trade Union Congress.— At the Trade Union Congress on Friday, 
Mr. J. R. Clynes (Glassworkers) submitted a resolution in favour of 
an eight-hours’ day. 

He said that the step was rendered necessary owing to the rapidity of 
production and the continuous introduction of labour-saving machines. 
In view of the enormous number of workpeople who were unemployed 
because so many others were overworked, they thought that the State 
should either regulate or limit the hours of labour. A reduction to eight 
hours a day on railways, tramways and canals, in connection with 
vehicular traflic, in the building trades and in many other occupations, 
would permit of many thousands finding work who now were deprived of it. 

Mr. F. Asuton (Bolton) said the operatives of Lancashire were not 
against a 48-hour week in trades where it could be adopted with safety ; 
but they could not support a measure of that character if it was to apply 
hard-and-fast lines to the cotton industry, because four-fifths of the pro. 
ducts had to find a foreign outlet, and had to meet the keen competition 
of other countries, including America, where the hours of labour in the 
cotton industry ranged from 58 to 72 hours per week. The resolution 
was agreed to. 

Resolutions were agreed to, having for their object the putting of Govern. 
ment workmen on the same footing as workmen in private employment. 

Amended resolutions on the Workmen's Compensation Act were moved 
by Mr. Harny Gosrrso (London), who explained that the new recommen- 
dations provided for the deletion altogether of the clauses referring to 
wilful and serious conduct. One clause called for the provision of some 


system of compulsory insurance which would secure that employers 
should have paid the necessary funds to compensate for all accidents or 
injury or for diseases arising out of or incidental to the nature of any 
employment. | 

An amendment in favour of compulsory State insurance was carried by 
701,000 votes to 288,000, and the resolution, with the added word State, 
was agreed to. 

Mr. Ben Coorer (London) moved a resolution condemning the action 
of the Solicitor-General in supporting amendments to the Trades Unions 
and Trade Disputes Bill in Grand Committee on Law. He urged the 
congress to place on record its continued determination not to submit to 
a legal decision which they considered to be an unconstitutional one. 
There was not the slightest doubt in his mind but that the judges, by 
subtle legal reasoning, had placed a construction upon an act which Par. 
liament never intended.— The resolution was adopted. 

Mr. W. C. Steadman was appointed secretary of ths Congress. 


Valuation of Electricity Works.—At the Edinburgh Valuation 
Appeal Court on Tuesday, Bailie Mallinson presiding, Edinburgh 
Parish Council appealed against the mode of valuation of the city's 
electric lighting undertaking. The assessor's valuation was £45,269, 
and the appellants’ contention was that it should be £79,000. 

After the question of the right of the appellants to appeal had been 
decided in their favour, Mr. Appison Өмїтн, for the appellants, said that 
whatever could increase the assessable value justly, according to law, was 
& justifiable case for inquiry at the instance of anybody interested. They 
were prepared to prove by witnesses that upon the principle of valuation 
which had been recogniaed elsewhere, and even in their own city in regard 
to similar undertakings, the amount should be £72,000. 

Mr. R. C. Милан, C.A., auditor of the Parish Council accounts, said 
that in bringing out а valuation of £79,000 he had proceeded on the prin- 
ciple of percentage on revenue, He knew of no legal decision with regard 
to electric lighting uudertakings. They must follow some principle, and 
it seemed that the principle applicable to the valuation of gas and water 
works was the nearest analogue. 

Mr. Jackson, Government assessor of Railways and Canals in Scot. 
land, said the universal practice had been to treat as a basis of valuation 
revenue less expenditure and certain allowances for interest on capital. 

Mr. G. C. Broun, assessor for Dundee, thought it fairer to value Cor. 
poration undertakings on revenue rather than on cost, seeing they 
were held under the terms of the constitution which restricted them from 
making profit, or, as in this instance, ear-marking their profits. 

For the respondents, Mr. Hay, the assessor, Mr. Ковквт Paron, the 
City Chamberlain, and Mr. Frank A. NewrNGTON, chief electrical engineer 
to the Corporation, gave evidence. The latter said that going on Mr. 
Jackson's principle he made tenant's chattels £80,000, but if he were 
going on the same lines as Mr. Jackson did for Glasgow, and if he were 
allowed to call tenant's chattels everything that was movable, he would 
include £150,000 for cables and £176,000 for engines. 

Ex-Bailie Mackenzie having given evidence, the Court adjourned until 
21st inst. 


Village Lighting.—The parish of Usworth (Durham) is now 
lighted electrically. 


Wandsworth (London). The County of London Electric Supply 
Co. have reduced (from Oct. 1) the alternative flat rate of 6d. per 
unit to 5d. when current is used in shops and business premises, and 
534. for private lighting. The maximum-demand rates will remain 
as at present, and the charge for supplying basements where a light 
is used throughout the day will be 3d. per unit. 


Water Power in Germany.—Particulars are to hand of a pro- 
ject to utilise the water power of the mountains of Upper Bavaria 
from Lakes Walchen and Kochel for the generation of electric 
current. The former is 802 metres high and the latter 600 metres. 
The scheme provides for advantage being taken of the difference of 
200 metres between the level of the two lakes, and the result will 
form the highest fall of water in Germany. Turbines will be 
erected at Lake Kochel, and it is calculated that this natural fall 
will give equal to 20,000 н.р. 


West Hartlepool.—Notwithstanding the additional charge of 
£361. 8s. 6d. for interest and the placing of £450 to reserve and 
depreciation, the electricity undertaking has involved a charge on 
the rates for the last year of only £471, against £560 for the pre- 
vious year. 


Wireless Telegraphy in Australasia.—A bill has been intro- 
duced in the Federal Senate on similar lines to that of the Imperial 


bill. The penalty for breach of the provisions of the measure is to 
be £500. 


TRADE NOTES AND NOTICES. 


——— 


TENDERS INVITED. 


London County Council invite tenders for the manufacture and 
laying of 56 miles of low-tension, lead-covered, paper-insulated 
cables, 20 miles dry-core telephone cables, cast-iron feeder pillars, 
&c., 24 miles extra-high-tension, three-core, lead-covered, paper- 
insulated cables, kc. Drawings may be inspected and specifications, 


Kc., obtained at the County Hall, Spring-gardens, S.W., where 
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“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is ready, price 158., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplified. АП branches of 
Electrical Engineering and Industry are fully treated, and 
Electro-Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. АП mere lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as the most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry. 


— 


tenders (addressed to the Clerk of the Council) must be lodged by 
by 10 am., Tuesday, Oct. 8. An advertisement contains further 
particulars. 


London County Council want tenders by 10 a.m. 29th inst. for 
supply of 34 steel single-deck tramcar bodies, maximum-traction 
swing-bolster trucks, and electrical equipments for same, or alter- 
natively for cars with trucks and equipments complete. 


Tenders are invited for the construction of the permanent way of 
the Wemyss tramways. Specifications, &c. (after 18th inst.), from 
the consulting engineer (Mr. Stephen Sellon), 86, Vietoria-streot, 
Westminster, S. W. Drawings may be examined either at the office 
of Mr. Sellon or that of the resident engineer, Wemyss Castle Rail- 
way Station, East Wemyss, N.B. Tenders to Mr. Sellon by noon 
27th inst. Seo also an advertisement. 


Tenders are invited for wiring the refuse destructor and other 
buildings at the sewage disposal works, Corney Reach, Chiswick. 
Specifications, &c., from the consulting engineers (Messrs. Swin- 
burne, Cooper & Baillie), 82, Victoria street, Westminster, S.W., 
where tenders by noon 29th inst. See also an advertisement. 


Middlesez County Council require tenders by Oct. 4 for permanent- 
way construction, &c., for electric tramways in Bounds Green-road, 
and High-road, Southgate. Particulars from County Engineer, 
Middlesex Guildhall, Westminster, S. W. 


Pembroke (Ireland) Urban District Council invite tenders for 
(section M) electricity supply mains, (N) arc lamps and pillars, (О) 
house meters, and (P) switchboard panels. Tenders to the clerk 
(Mr. J. C. Manly), by 10:30 a.m. Sept. 22. 


Dublin Lighting committee invite tenders for sub-station switch- 
boards, transformers, &c., extra high-pressure and low-pressure 
mains. Tenders to Chairman of committee, 8, Cork-hill, Dublin, 
buy Sept. 18. 

Burton upon - Trent Corporation invite tenders for supply and 
laying of feeder cables, conduits and other works in connection there- 
with. "Tenders to Town Clerk by noon 25th inst. 


Pontypridd District Council invite tenders for cables and over- 
head equipment for tramways. "Tenders to the clerk (Mr. J. Colenso 
Jones) bv noon Sept. 80. 

Chorlton and Manchester Joint Asylum committee require ten. 
ders by Oct. 3 for supplying and fixing telephones and electric bells 
at the new colony for epileptics, Langho, near Blackburn. Specifica- 
tions from the Clerk, Chorlton Union Offices, All Saints, Manchester. 


Manchester Tramways committee require tenders by 10 a.m. 
18th inst. for 80 steel tramway poles, 


Kettering Council want tenders by 20th inst. for two electrically- 
driven pumps. Particulars from the Surveyor, Market-place, Kettering 


Tenders are to be opened shortly at the offices of the Communal 
Administration, Coire (Switzerland), for the extension of the elec- 
tric lighting of the town. The estimated cost is nearly £50,000. 


Tenders will be opened at noon Sept. 25, at the offices of the 
Director-General of Public Works, Madrid, for a concession for 
constructing and working an electric tramway in Cadiz, The 
Madrid Gazette for Sept. 4 contains further particulars. 
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TENDERS RECEIVED AND ACCEPTED. 


Salford Council have accepted the following tenders :— 

Ferranti Limited, house meters ; Key Engineering Co., motor starters ; 
Sperryn & Co., tumbler and link switches; St. Helen's Cable Co., work- 
shop flexible cables; Lancashire Dynamo & Motor Co., electric motors; 
British Westinghouse Co., feeder booster. 

Meldrum Bros. have received an order from Babcox & Wilcox for 
a mechanical stoker to consume a mixture of slack and locomotive 
smoke-box refuse under a large Babcock boiler to be installed at 
Gateshead-on-Tyne for the N. E. Railway Co. 

Bradford Corporation have accepted the tender of the Thornton 
Engineering Co. for a 10 н.р. De Dion motor car for the electricity 
department at £290. 


Stalybridge, Hyde, Mossley & Dukinfield Electricity & Tramways 
Board have accepted the tender of the British Westinghouse Co. for 
additional machinery for the sub-station at Stalybridge. 


Gillingham Council have accepted the tender of G. S. Godfrey for 
the wiring of premises on the easy-payment system for the ensuing 
12 months. 


Malvern Council have accepted the tenders of Page Bros. and 
Santley & Co. for wiring the public library. 

Warriagton Council have accepted the tender of Hadfield’s Steel 
Foundry Co, for tramway junctions and curves at £614. 9s. 

Southport Council have accepted the tender of the British In- 
sulated and Helsby Cables for switch pillars. 


BUSINESS NOTICES. 


Messrs. Veritys Limited are opening a ventilating department at 
each of their branches which will deal in Aston ” ventilating fans 
and blowers. The services of the department (which is under the 
superintendence of Mr. Oswald Stott) will be available to the Elec- 
trical Trade, where advice is required as to the best means of ven- 
tilating buildings and applying forced and induced draught. 


Walter J. Chestorton and Alfd. J. Jones (trading as Chesterton, 
Jones & Co.), manufacturers of electric light fittings, &c., 44, Little. 
ton-street West and Albert-street, Walsall, have dissolved partner- 
ship. Debts by Mr. Jones, who continues. 


Geo. S. Hooker and Percy S. Harris, electrical and mechanical 
engineers, Paragon Works, Retreat place, Hackney, London, N.E., 
have dissolved partnership. Debts by Mr. Harris, who continues. 


Messrs. W. F. Stanley & Co. have acquired 286, High Holborn, 
W.C., which abuts upon their Great Turnstile works, for the purpose 
of extending their show room ond sale branch accommodation, and 
the company's show rooms and sale branch of surveying, drawing, 
mathematical and optical instruments have, therefore, been trans- 
ferred to the new premises, but export and country orders should be 
sent, as hitherto, to 4 and 5, Great Turnstile. 


Testamentary Notice.—Claims against the estate of the late 
Major S. W. G. Tamplin (of Tamplin & Makovski) to Messrs. Ray 
& Flower-Ellis, 58, Margaret-street, Regent-street, London, W., by 
Oct. 1. 


BANKRUPTCIES, LIQUIDA TIONS, &c. 


The trustee in the bankruptcy of Benj. G. Hodges, electrical 
engineer, 21, St. Luke street, Derby, has been released. 

Edmondson & Purdom (Ltd.) Hey street, Bradford, is to be wound 
up voluntarily. Mr. Wm. Martello Gray, C.A., Bradford, is liquidator. 


A receiving order has been made against Robt. Pries, electrical 
sundriesman, 75, City-road, London, E.C. 

Albert J. Harris (trading as A. J. Harris & Co.), electrical engi- 
neer, Borough Mills, Bower-street, Bradford, has been adjudicated 
bankrupt. Mr. E. D. Rawlinson, Halifax Commercial Bank-cham- 
bers, Bradford, is trustee. 


In the bankruptey of W. Jefferson, electrical engineer (formerly 
trading in partnership with the late Harry Zebulon Flint), 69, Skin- 
nergate, Darlington, and Kingsley-chambers, Bishop Auckland, the 
first meeting of creditors will take place on 22nd inst. at 8, Albert- 
road, Middlesbrough, and the public examination on Oct. 18 at the 
Court House, Stockton-on- Tees. 


A meeting will be held on Oct. 18 at Egerton-street, New Brigh- 
ton, Cheshire, to receive an account of the winding up of the Fire- 
proof Electric Switch-Board Co. (Ltd.). 

A meeting will be held on Oct. 10 at Salisbury House, London, 
E.C., to receive an account of the winding up of the Crompton 
Electric Supply Co. of Australia (Ltd.). 


' Tramways for Sale by Tender.— Pursuant to an order of the 
Chancery Court of Lancaster, the goodwill, undertaking, business 
and property of the South Lancashire Electric Traction & Power 
Co. (Ltd.) (in liquidation) are to be sold by private tender, com- 
prising the freehold and leasehold lands, with the electrical gene- 
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rating station and sub-station at Atherton and Hindley (Lancs.), 
the whole of the issued share capital of the South Lancashire Tram- 
ways Co. and of the Lancashire Light Railways Co. (Ltd), together 
with the interest of the company in the Parliamentary deposits 
made in respect of the South Lancashire Tramways Bills, 1900, 
1901 and 1903 ; all book and other debts owing to the company on 
Aug. 31; also all the fixed and loose plant, machinery and stores at 
the company’ ? generating station, sub-station and depots, and the 
office furniture at 9, North John-street, Liverpool, and at Atherton ; 
also the benefit of all existing contracts entered into by the company, 
including contracts for the supply of electrical energy to the Ather- 
ton Council and the contract for the sale of part of the rights of the 
company in the South Lancashire Tramways Acts, 1900-1908. The 
whole of the above properties in the first instance are offered for sale 
together as a going concern, but separate tenders may be made for the 
shares in the Lancashire Light Railways Co., and in the event of all 
the tenders for the whole of the property being rejected, the Court will 
consider the tenders for the shares in the Light Railways Co. Copies 
of the various Acte of Parliament and contracts can be inspected at 
the company's offices, 9, North John-street. Tenders (in sealed 
envelope) to Mr. F. Willis Taylor, registrar of the Liverpool District 
Court of Chancery of the County Palatine of Lancaster, 9, Cook- 
street, Liverpool, on or before Oct. 2. Particulars and conditions of 
sale, &c., from Mr. J. R. Salter, 9, North John-street, Liverpool; Mr. 
J. M. Henderson, 2, Mocrgate-street- buildings, London, E. C.; Messrs. 
F. J. Leslie & Co., 15, Union court, Castle-street, Liverpool ; Earle, 
Sons & Co., 54, Brown street, Manchester; Stone, Fletcher, Hull & 
Stone, 42, Castle street, Liverpool; Gill, Archer, Maples & Dun, 
14, Cook.street, Liverpool; A. Bright & Son, 15, George-street, 
Mansion House, London, E.C.; or of Laces, Bird, Wilson & Todd, 
of 1, Union-court, Castle-street, Liverpool. See also an advertise- 
ment on another page. 


Sale by Auction.— Mr. Ernest A. Sherley-Price (of Wheatley 
Kirk, Price & Co.) has received instructions to sell by public auction 
the stock-in-trade, patterns and goodwill of the business of the 
London Electromobile Synd. (Ltd.), Euston-buildings, George-street, 
Euston-road, London, N.W., in one lot as a going concern, on the 
premises, at 3 p.m. on Wednesday, Sept. 27. Catalogues (when 
ready) and cards to view can be obtained from the auctioneer, 
46, Watling-street, London, E.C., and Albert-square, Manchester ; 
or from Messrs. C. G. Bradshaw & Waterson, solicitors, 9, Fen- 
church-street, London, E.C., and 85, East India Dock-road, Poplar, 
E. An advertisement gives further particulars. 


Plant for Sale.—Mr. T. H. Bush, Greenhithe, Kent, has an 
electric lighting plant, with 45 E. P. S. cells, switches, &c., for sale. 


Some electric lighting plant is advertised for sale by Mr. G. 
Tomkinson, Franche Hall, Kidderminster. 


Premises to Let, &c.—Mr. Frank Mitchell, Charles-square, 
Hoxton, N., has warehouses, workshops, &c., near New North-road, 
Old-street and Shoreditch (London) to let. See an advertisement. 


Agents Wanted.— Agents are wanted in large towns to take up 
the sole agency for an incandescent lamps works. See advertise- 
ment. 


Telephone Subscribers’ List.—Corrections to the 1905-6 direc- 
tory of London telephone subscribers have been issued by the 
Nationa] Telephone Co. 


Catalogues, &c.—A new type of gas and water-tight electric 
switch, complying with all Home Office regulations, has been 
placed upon the market by Messrs. Johnson & Phillips, of Old 
Charlton and London. These switches are adapted for circuits 
up to 600 volts, and are constructed with ample capacity and pro- 
vided with quick-brake movement. The switch is enclosed in a cast- 
iron case lined with asbestos and is provided with outside handle. 
This cannot be left in any but the on ог off positions. Each 
pole is mounted on a separate porcelain base with a substantial 
insulating partition between. The spindle passes through a gas and 
water-tight gland into the case, and the hinged lid, being provided 
with a rubber ring, a perfect joint is made between lid and box. 
Some further particulars of this switch, which is particularly suited 
for mining and similar work, are set out in leaflet G. T. S. now 
ready. | 

Portable Accumulators, 210, Shaftesbury-avenue, London, W.C., 
have ready a new price list of single-cell and complete batteries of 
their pasted-tvpe accumulators. 


Messrs. Siemens Bros. & Co. have ready a new price list of 
tantalum electric glow lamps. The lamps are made with clear or 
obscure bulbs, from 10 to 25 c.p. and for 50 to 125 volts. 


New sheet lists, &c., issued by the Electrical Co. include (1) par- 
ticulars of a new type of gear wheels with renewable rims for tram- 
way motors; (2) commutators for tramway motors, contact fingers 
for tramway controllers, хе. ; (3) lifting magnets for transporting 
heavy castings, rails, square or round iron bars, «c. 


A New Duplex Tumbler Switch.—Mr. A. P. Lundberg, of 477. 
487, Liverpool-road, London, N., has forwarded us a specimen of a 
new type of duplex tumbler switch—a two-way switch with an off 
position. The construction will be apparent from Figs. 1 and 2. 
The switch has a very definite off position, while at the same time 
it is absolutely impossible for the second contact to be made before 
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the first is broken. The break is an extremely sharp one, and, there 
being only a single spiral spring, the tension on both contact arms 
is the same. The switch is specially suitable for use in positions 
where there is vibration which would be likely to jar the contact 
arms of ordinary switches into their off positions, as, for instance, in 
tramways, motor vehicles, &c. 


Armoured Wall Plugs.—Mr. A. P. Lundberg, in another circular, 
shows a number of new and improved plugs, including an armoured 
plug for use with “ Dot” and Universal" surface and flush cir- 
cuits. These are constructed of metal and porcelain only. The 
method of construction and general appearance 
of the plugs are shown in the accompanying 
illustrations. It will be seen that the interior 

eonsists of two 


pieces of pore 
ее lain, and z 
d d tween these is 
i arranged the 
d : 


Lundberg pa- 
tent cord grip- 
ping device with 
slanting holes. 
By the use of & 
specially-shaped washer in the roof the porcelain parts are all fixed 
within their shells without showing any unsightly screw ends. 
Many trade users of this class of device prefer to fit their own 
special patterns of shells to the plugs, and Mr. Lundberg пов 
that the interiors are supplied separately. 


Simplex Fittings and Accessories.—A new price sheet of Sim 
plex steel conduit for interior electric wiring, Simplex fittings, &. 
has just been issued by the Simplex Steel Conduit Co., and copies 
can be obtained by the trade post free. The list has been compil 
to meet the wishes of customers for a compact and legible sheet 
which can be hung up in the office or be folded for the pocket. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephors 
wire and materials, but not including electrical machinery, whi í 
is not separately specified) from Sept. 6 to 12, with the ports 0 
destination :— | 

Aden, £19 (telegraph material). 4/ғіса —–А1ехар4гіа, £166 (nneludine 
£30 telegraph material); Cape Town, £506 (including £329 telegraph 
material); Delagoa Bay, £160 (telegraph material); Durban, £1,79! 7 
cluding £864 telegraph material); East London, £939 (including £^" 
telegraph material); Port Elizabeth, £7,770. Argentina —Buenos Ay 
£3,582 (including £2,134 telegraph material); Rosario, £434 (telegra? 
material). Australasia— Auckland, £392; Melbourne, £941 (inclodly 
£280 telegraph material) ; Perth, £255 ; Sydney, £424; Welliogton, £1. 1 
(including £507 telegraph material. Be/gium—Antwerp £135; Osten’, 
£45.  Borneo—Balikapan, £104. Canada—Halifax, £114 (асай 
£48 telegraph material). Ceylon—Colomb». £431 including се: 
graph material).  Chili—Valparaiso, £100. Denmark—Copenbar® 
£46. Germany—Hamburg, £220 (telegraph material) Gibraltar, £ А 
Greece—Pireus, £42 (telegraph material. Holland Amsterdam. £5 
(including £104 telegraph material); Rotterdam, £108. Hong an 
£55 (telegraph material). India Bombay. £2,108 (including £195 115 
graph material) ; Calcutta, £623. Japan — Kobe, £93 ; Yokohama, £1. ы 
Malt -, £10. Mauritius, £36. Merico —Vera Cruz, £250. North Avan 
£1,800 (telegraph cable) Philippines—Manila, £10,644 (inclu nie 
£9,665 telegraph material) Russia—St. Petersburg, £796 (inelu Э) 
£580 wireless-telegraph apparatus). Siam—Bangkok, £232. Stra: 
Settlements—Penang, £128; Singapore, £387. Spain Grenada. М 
Sweden—Gothenburg, £18; Stockholm, £140 (including £130 telegraf 
material). West Indies—Trinidad, £41. Total, £39,690, against #27 
in the corresponding week last year (Sept. 7 to 13). 
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PATENT RECORD. 


APPLICATIONS FOR PATENTS. 

NorE.—The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specification. 
Names within parentheses are those of communicators af invention. When 
Complete Specification accompanies application, an asterisk is affixed, 

July 3, 1905. | | 
Consuming smoke and perfecting combustion 


13,624 J. W. CLARIDGE. 

nin furnaces. 

15,655 B. BRA*DLER. Central exchange telephone systems. 

15,658 C. A. Cass. Arrangement for raising electric tramcar windows. 

15,660 E. Moss. Cvin-freed apparatus for stamping or franking lettere, 
telegrams, &c.* 

15,677 R. A. FEssENDEN. Electric condensers.* 

15.678 R. A. FzssEsDENM. Signalling by electromagnetic waver.” 

13,679 R. A. Fessenpen. Aerials for the transmission and receipt of elec- 
tromagnetic wave energy.* 

15,681 J. Ввосктє, Regulating mechanism for arc lamps.“ 

13,682 Stemzns Broe. & Co. (Siemen & Halske Act.-Ges., Germany).“ 
Manufacture of electrical condensers. * 

15,688 C. ScHMABL. Switch. 

13,689 R. C. GARDNER (J. J. Thoresen & F. Tharaldsen, Norway). Devia- 
tiog or drawing out electric arcs or discharges, also apparatus for 
chemical decomposition and combination of gases by means of 

| such discharges.* 

15,690 P. Ginop. Electric furnaces. (Date applied for, July 4, 1903, date 
of application in France.)*t 

15,696 W. HAMILTON & Fsrranti LiuITED. Alternating.current electricity 


meters. 

15,706 ALLGEMEINE ELEKTRICITATS-GEs. Electric motora for either alter- 
nating cr continuous currents, (Date applied for, July 4, 1904, 
date of application in Germany.)“ 

13,707 B.T.-H. Co. (G.E. Co., U.S.) Fluid-pressure brake systems for 
vehicle s.“ 

13,708 B.T.-H. Co. (A.E.G., Germany). Dynamo-electric machines.* 

13,709 F. E. Casg. Systems of motor control. (Date applied for, July 2, 
1904, date of application in U.S.)* 

July 4, 1905. 

15,715 E. BROADLEKT. Electric signalling. 

15,779 T. F. SripoLPH. Apparatus for adjustiog trolley wheels. 

15,794 F. SaL DANA. Armatures for dynimos ог motor:. (Date applied 
for, July 5, 1904, date of application in France.)*t 

15,796 L. Коттмлв & R. Zwack. Electrical rignalling and controlling 
devices* 

13,808 S. О. CowpEg-CoLzs. Electrolytic production of metallic sheets, 
tubes, wire, strip, &c. 

15,815 W. O. Млккімо. Safety fuses for electrical conductors. 

13,816 F. Jensen. Electromagnetic reversing gear.* 


NL July 5, 1905. 

15,828 C. Y. Boys. Receiving instrum-nt for wireless telegrapby. 

15,842 H. N. Davipaz. Trolley head for electric tramway cara. 

13,856 B. P. Haram. Electrical steering of ships. 

13,874 EvzmRsHED & VicNoLESs (LrD.) & S. EvsRsHED. Appara'us for 
causing the movements of any mechanism to be exactly repeated 
upon distant mechanisms. 

13,876 S. O. Cowpgr-CoLes. Anodes. 

13,880 A. W. CLARKE & W. J. A. LONDON. Elastic fluid turbines. 

135,881 & 13,882 W. J. A. Lonpon. Elastic-fluid turbines. 

15,885 W. J. A. Lonpon. Balancing single-flow fluid-pressure turbines. 

15,895 О. Recke. Turbines.* 

15.899 A. De BznGHE. Route-indicating devices for road vehicles. 


July 6, 1905. 

13,913 A. E. Dean. Apparatus for the application, control and measure- 
ment of X-raye. 

15,918 J. W. Brooks (trading as the Walsall Hardware Mfg. Co.) and 
A. E. READ. Electrical fittinge. 

15,919 E. Влмкз. An improved switch and rheostat controller. 

15,922 D. CROWTHER. Superheating. 

135,930 A. KELLY X C. D. B. Hansen. Operating steering engines and like 
gear from a distance. 

15,955 G. Нлввіѕом (Electric Railway Improvement Co., U.S.) Rec.rding 


evicee. 

15,954 G. HannisoN (Electric Rail vay Improvement Co, U.S) Electrical 
testing devices. | 

15,958 A. DRESDNER. Transformers and dynamos. 

13,964 P. Е. CoBKHILL. Automatically opening or breaking au electric 
circuit and system of wiring in connection therewith.* 

13,973 R.T..H. Co. ees Co., U.S.) Motor-driven machines. 

15,974 B.T.-H. Co. (G.E. Co., U.S.) Fuse boxes. 

15,975 B.T.-H. Co. (G.E. Co., U.S.) Semaphore signa's. 

13,976 B. T.-H. Co. (G.E. Co., U.S.) Electrical indicating instruments, 

13,977 B.T.-H. Со. (G.E. Co., U.S.) Cutouts. 


July 7, 1905. 
15,997 C. FizLD. Fire alarms. 
14,000 W. A. Jongs. Method of cutting off electricity automatically or 
at will. 
14,005 E. Barks. Detachable trolley-pole head. 
14,015 R. S. Downg&A.S. Brack. Electrical distribution or junction boxes. 
14,033 F. HanRISOoN. Mercurial-vapour electric lamps. 
14,047 A. Rost. Electric battery for treating the human ear. 
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14,050 E. J. PiPER. Quantity meters of the electrolytic type. 

14,059 T. Cowsurn. Trolleys of overhead-driven tramways. 

14,065 & 14,064 GEBRÜDER BULZER. Internal-combustion engines. (Date 
applied for, Aug. 16, 1904, date of application in Germany.)* 

July 8, 1905. ! 

14,081 L. WILSON. Elastic-fluid turbines. 

14,104 H. Mosrzn. Relays. 

14,111 W. V. Tonner.  Pressure-reducing valve or regulator. (Date 
applied for, July 14, 1904, date of application in Germany.)* 

14,129 C. G. Luis & F. B. Lank. Primary batteries. 

14,151 R. Happan (A. G. Industrie für Holzverwertung, Germany). Sound. 
proof telepbone cabinets and other chambers.* 

14,140 WanwIick MacHINERY Со. (G.E. Co., U.S.) Shaft bearings. 

14,141 E. R. E. RorrER. Electric signalling. 

14,145 Hon. C. A. Parsons & G. G. STONEY. 

July 11, 1925. 

8,8904 and 8,8905 H. SHoZMAKER. Wireless telegraphy transmitting and 

receiving apparatus. (Date applied for, April 27, 1905.)* - 
July 12, 1905. 

5,9854 H. Lentz. Fluid pressure turbine combined with compressor. 
(Date applied for, Feb. 25, 1905.)* 

6,6404 D. W. J. Bosch & Н. Roosen. Electricity metera. (Date applied 
for, March 29, 1905.) 

7,8224 B.T.H. Co. (G.E. Co., U.S.) Controllers for electric motora. (Date 
applied for, April 12, 1905.) 

12,1604 A. A. EvmNo. Electrolytic process for obtaining fixed gases from 
any suitable carburant. (Date applied for, June 10, 1905.) 

July 10, 1905. 

14,146 J. C. FzRaUssoN & F. Нгтсн. Controlling the trolley arms of elec- 
tric tramcars. 

14,157 S. T. RicHarpson & R. PRICE. 
freed meters and machines.* 

14,167 J. f Resist andes for elect rically-heated curling tongs and 
euch like. 

14,196 K. A. SrERzSL. Röntgen tubes. (Date applied for, July 11, 1904, 
date of application ia Germany.)*t 

14,208 Siemens Ввоз. & Co. (Siemens-Schuckertwerke G.m.b.H., Germany). 
Switch apparatus for supplying current-coneuming devices on 
several motor cars of electric trains.* 

14,209 SiguENs BBos. & Со. (Siemens-Schuckertwerke G.m.b.H., Germany). 
Apparatus for supplying electrical energy to a network by the 
aid of an auziliery-current generator and auxiliary- liae wire. 

14,210 Sremens Bros. & Co. (Siemens-Schuckertwerke G. m. b. H, Germany). 
Regulating-switch apparatus for increasing or decreasing the pres- 
sure of a network in finely-divided stages. 

14,21] SrgMENS-SCHUCKERT-WERKE G.m.b.H. Starting apparatus with 
controller drum for induction motors. (Date applied for, 
Aug. 3, 1904, date of application in Germany.) | 

14,211 F. A. KJsLLIN. Electric furnaces. (Date applied for, July 11, 1904, 
date of application in Switzerland.)"t T | 

14,221 W. P. TuoMPaoN (Gesellschaft fur drahtlose Telegraphie G. m. b. H., 
Germany). Produeing ourrent or radiations for a transportable 
wireless transmitter station. AE 

14,222 B.T.H. Co. (G.E. Co., U.S.) Suspension of electric motore of loco- 


motives." 
July 11, 1905. 

14,256 A. VoELKER. Electric heating cartridges. S 

14,293 C. MolxT TRR & A. U. ALcock. Electrical heating apparatus. 

14,297 E. A. MircHRLL & THE DorrzR EuzcTBIC TRAcrION (LTD.) Surface. 
contact electric traction systems. 

14,514 Q. Ma»omaNa. Microphone apparatus for telephone abd other 
circuits. | 

14,517 ELRKTRIZITÄTS Аст.-Овв. voRM. W. LAHMEYER & Co. Polyphase 
commutatiog machines. (Date applied for, July 11, 1904, date 
of application in Germany.) 

14,318 G. CORNILLEAU & A. SaiNTE-BEUVE. Electric ignition gear for 
explos:on motors. (Date applied for, Dec. 29, 1904, date of appli- 
cation in France.)* 

14,320 Sremens-ScHUCKERT-WERKY G. m. b. H. Single-phase alternating- 
current motors. (Date applied for, Dec. 19, 1904, date of appli- 
cation in Germany.)* | 

14,323 S. Buttock & А. R. BuLLOock, Electrical igniting device for explo- 

. gion engines.“ | 

14,555 P. Grop. Elec'ric furnaces.” 

July 12, 1905. | 

14,545 ELECTRICO & ORDNANCE ACCESSORIES Co., R. Е. Hatt & J. R. GARNER, 
Swi.ches for use with motor-controllers and for analogous purposes. 

14,566 R. KenseEpy. Electricaparking plugs for iuternal-combustioa engines. 

14,400 C. Ruzicka. Electrical resistance:. 


SPECIFICATIONS PUBLISHED. 


Theee may be obtained at the Sales Department of the Patent Office, 
Quality-court, Chancery-Jane, London, W.C., at a uniform price of 8d. 
PUBLISHED JULY 27, 1908. 
1904 SPECIFICATIONS. 

12,346 Zany. Electric switches. 

12,522 Roots. Internal-combustion engines. 

11,829 Braun. Electro-medical apparatus. 

15,285 sear Charging of electric accumulators for self-propelled 
vehicles. | 

15,289 GanRARD & FERRANTI LiuiTED. Relays for direct-current auto- 
matic circuit-breakers. 

15,290 GARRARD & FERRANTI Limitep. Electrical measuring instruments. 


Steam turbines. 


Preventing fraudulent use of coin · 
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15,778 GnirrrrHs & DEDELL. Contact stud and switch for surface-contact 
systems. 

16,526 McDonacp. Apparatus for teaching telegraphic and other signalling 
by Morse or other codes. 

16,846 Starter. Time element devices applicable to electric circuit- 
breakers and other apparatus. 

18,201 B.T..H. Co. (G.E. Co.) Motor-control systems. 


18,538 Dymonp (Ges. fiirdrahtlose Telegraphie m. b. H.) Wireless telegraphy. 


20,219 Ноокнлм. Electricity meters. 

27,915 SHerny. Telegraphy. 

28,122 Paxman & Davey, Paxman & Co. 
internal-combustion engines, 


1905 SPECIFICATIONS. 
511 West. Testing electrical resistances. 
955 FERGUSON. Vapour electric apparatus. 
Jan. 18, 1904.) 

1,874 LypaLtL. Regulating variable.ratio electric transformers. 
2,780 LwraHTON. Tramway and railway points and switches. 
$,195 Dann. Controlling electric motors. (Date applied for, Mar. 7, 1901.) 
5,688 Wuittineton (Armstrong). Electric stop motions for looms. 
4,041 DoNTLEYv. Electric tools. 
4,960 1мнлү (Wommelsdorf) Electrical multiple influence machines. 
6,194 GnasBERGER. Trolley stands for electric tramways. 
7,874 ANDREWS. Control of electric circuit-breakera. 


PUBLISHED AUGUST 3, 1905. 
1904 SPRCIFICATIONS, 


10,748 VANDERVELL & PROcroB. Dynamos or the like. 
15,544 Berry & RiscH. Automatic safety device in connection with 
falling trolley wires. 
15,586 RuBAUuDO, ESTIER, ESTIER, MALLET X MOUREN. 
electrical elevator. 
15,455 FIELD, GARRARD & FERRANTI LIMITED. 
matic circuit-breakers and the like. 
15,599 Тномрзох. Electric alarm for indicating heating of bearings. 
15,627 BowszLr. Electric clocks. 
15,796 MRZ & Price. Alternating-current distributing systems. 
16,728 ALLGEMEINE ELEKTRICATS-GEs. Compounding dynamo-electric 
machines for three-wire systems. (Date applied for, July 31, 1903.) 
17,016 B.T.-H. Co. (G.E. Co, U.S.) Control systems for electric-transla- 
ting devices. 
17,423 RosgNBERG & ROSENBERG. Self-regulating dynamo-electric machines. 
17,674 Port. Telephones. 
17,813 B.T.-H. Co. (G.E. Co., U.S.) Systems of electric-motor control. 
18,046 RicHEnT. Electric plug and socket couplings. 
18,317 Kennepy-McGrecor & Wren. Switches. 
18,578 Hornsy. Combined switches and fusee. 
18,564 BYNO & CrawsHaw. Incandescent lamps whereby two or more 
lamps are governed by one ceutral connecting cap. 
18,592 CaRoLAN (G.E. Co., U. S.). Electric railways. 
18,810 B.'I'.-H. Co. (G.E. Co., U.S.)  Electro-deposition. 
19,265 IsuERwooD. Metallic conduits for wires and cables. 
19,590 McHarpy. Casing or conduit for conductors, 
19,758 WirpERMAN & Monn. Thermopiles. 
2),165 SCHMIDT. Steam superheaters. 
20,708 Hinton. Changing the gauge of railway and tramway wheels. 
20,785 Vyvyan & Newitt. Telegraphs and controlling apparatus. 
21,054 Murray. Actuating mechauism for keyboard-operated machines. 
21,217 DAMASKINOS. Automatic telegraphic apparatus. 
22,012 GAUNTLETT. Wheels for tram and light-railway cars. 
22,905 bE Mare. Electro-thermic fans. 
29,145 SToNE. Space telegraphy. (Date applied for, April 11, 1904.) 
29,146 STONE. Support for aerial conductors used іа space telegraphy. 
(Date applied for, May 3, 1904.) 
29,505 pz BoNwEcHosE. Radial or axial flow turbines, applicable also to 
compressors, (Date applied for, Jan. 7, 1904.) 
1905 SPECIFICATIONS. 
1,072 Секом & GEROw. Incandescent lamps. 
1,585 Finzi. Induction regulators for electric currents. 
for, Jan. 27, 1904.) 
3,525 BiRnkELAWD, Producing electric reactions in gases by aid of ares. 
(Date appliad for, Feb. 20, 1904.) 
5,913 Tuncur & Brune. Apparatus enabling telephonic and telegraphic 
messages to be transmitted over the same line. (Date appliei 
for, April 2, 1904.) 
5,220 Тномлз. Vapour electric lamps. (Date applied for, March 28, 1901.) 
8,255 Lau. Electric-light hanger for walls. (Date applied for, April 23, 


Electric-ignition devices for 


(Date applied for, 


Mechanical and 


Electric relays for auto- 


(Date applied 


1924. 
12,541 Srocuw. Sanitary attachments for telephones. (Date applied fo-, 
June 22, 1901.) 


COMPLETE SPECIFICATIONS OPEN TO PUBLIC 
INSPECTION BEFORE ACCEPTANCE. 
1905 SPECIFICATIONS. 
7,994 Stw-JENsEN. Mereury- vapour lanpa. 
11,442 HARTMANN & BRAUN AkT.Gks. Manufacture of соз of wire 
iatended for use in electrical measuring instruments. 
12,242 GooDaLL. Coupling devizes for conduits, 
12,541 SLovow. Sanitary attachments for telephones. 
12,367 Santstrow.  Kleetrienl czonisers. 


12,586 Marzi. Alternating-current generators. 
12.595 HILL. Magnetically-operated switches, 
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NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES. 


— — 


NEW OOMPANIES. 


BRITISH & CONTINENTAL TRACTION SYND. (LTD.) (85,791).—Reg. 
Sept. 9, capital £500 in 1s. shares (100 deferred), with objects as indicated 
by the title. Reg. office, 53, New Broad-street, London, E.C. 


JOSEPH OVEREND & SONS (LTD.) (85,738).—Reg. Sept. 2, capital 
£10,000in £1 shares, to take over a business of electrical engineers and 
contractors at Bradford, and to carry on same and the business of mecha- 
nical, hydraulic and general engineers, electricians, generators, storers, 
suppliers and distributors of electricity, &e. First directors, J. Overend 
(manager), W. Overend, H. Overend and H. Clapham. Reg. office, Tra- 
falgar Works, Trafalgar-street, Bradford. 


STATUTORY RETURNS. 


CROMPTON & CO. (LTD.) - In return to Aug. 10 capital is £300,000 in 
100,000 shares of £3 each, of which 85,000 have been taken up. £3 has 
been called up on 83,000 and £249,000 has been received. £6,000 is con- 
sidered as paid on 2,000. Mortgages and charges, £100,000. 


EDMUNDSON’S ELECTRICITY CORPN. (LTD.)—Return to July 20 gives 
capital as £800,000 in 80,000 ordinary and 80,000 preference shares of £5 
each, all of which have been taken up. £5 per share has been called up 
on 66,800 ordinary and 80,000 preference and £734,000 has been received. 
£66,000 is considered as paid on 13,200 ordinary. Mortgagesand charges, 
£338,930. 


GENERAL ELECTBIC CO. (LTD.)—In return to Aug. 3 capital is £800,000 
in 40,000 preference and 40,000 ordinary shares of £10 each, of which 
25,000 preference and 31,750 ordinary have been taken up. £10 per share 
has been called up on 18,000 preference and 6,750 ordinary. £247,500 
has been received. £320,000 is considered as paid on 7,000 preference 
and 25,000 ordinary. Mortgages and charges, £200,000. 


D. HULETT & CO. (LTD.)—According to return to July 26 capital is 
£35,000 in 7,000 shares of £5 each, of which 6,000 have been taken up. 
£5 has been called up on 1,900 and £9,500 has been received. £20,500 
is considered as paid on 4,100. Mortgages and charges, nil. 


ILFRACOMBE ELECTRIC LIGHT & POWER CO. (LTD.)—Return to July 13 
gives capital as £15,000 in 3,000 shares of £5 each, of which 67 have 
been taken up. £5 per share has been called up and £335 has been re- 
ceived. Mortgages and charges, nil. 


FRANK SUTER & CO. (LTD.)—Return to June 28 gives capital аз 
£20,000 in 6,500 preference and 13,500 ordinary shares of £1 each, of 
which 2,050 preference and 13,404 ordinary have been taken up. £1 per 
share has been called up on 2,050 preference and 3,404 ordinary share: 
and £5,454 has been received. 10,000 ordinary shares are considered a3 
fully-paid. Mortgages and charges, £5,000. 

J. G. WHITE & CO. (LTD.)—In return to July 7, capital is £200,000 in 
15,000 6 per cent. cumulative preference shares of £10 each. and 50,000 
ordinary shares of £1 each, of which 10,000 preference and. 50,000 ordi- 
пату have been taken up. £10 per share has been called up on the 
preference and £100,000 has been received. £50,000 is considered as 
paid on the ordinary. Mortgages and charges, nil. 

(A prospectus offering remaining 5,000 preference shares to public was 
issued on July 21 and a list of allotments filed on Aug. 25 shows that the 
whole 5,000 have been issued.] 


MORTGAGES AND CHARGES. 


BASTIAN METER CO. (LTD.)—Issue on Aug. 21 of £4,900 6 per cent. 
debentures, part of a series created Aug. 4, 1905, to secure £6,000, 
charged on land at Kentish Town, with premises known as 24, Bartho- 
lomew Villas, and the company's other assets, present and future, inclu1- 
ing unealled capital. Trustees, J. W. Salisbury and Miss E. Orme. 


N. 8. ELECTRIC STORAGE CO. (LTD.)—Issue on Aug. 10 of £1,800 de- 
bentures, part of a series created same date to secure £20,000, charged on 
company's undertaking and property, present and future. No trustess. 
No previous issue of same series, 

Agreements on file show that 20 A shares of £1 each and 20 B shares 
of 18. each are to be issued as fully paid in respect of each £100 debenture 
stock applied for, in accordance with a circular letter sent out by the 
secretary on July 21 last. 


SIMPLIFIED UNDERGRQUND CONDUCT OR CO. (LTD.)—Issue on Aug. 28 
of £1,500 debentures, being whole of series created same date, charged on 
company's undertaking and property, present and future, including u2- 
called capital. Holder, R. O. Williams. 

SWITCHGEAR CO. (LTD.)—£23,000 debentures, created 2nd and dated 
Aug. 3, 1905 (bearing 5 per cent. interest and a bonus of £10 per cent.), 
have been registered. Property charged: Company’s general assets, 
present and future, including uncalled capital. Holder: E. A. M. Bindlos:. 
No trustees. 


CITY NOTES. 


MEMORANDA (Sept. 14).—Bank rate 3 per cent. (since Sept. 7, 1905). 
Price of silver 282d. per oz. Consols 89}—894 for money, 893 —90 for 
account; 24 per cent. annuities 883—89. Consols Pay Day, Oct. 4; 
Stocks and Shares Continuation Day, Sept. 26; Ticket Day,'Sept. 27; 
Pay Day, Sept. 28; Mining Share Carry-over Day, Sept. 25. И 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. — 


оо NR = 50 
(а) These comparisons are with the corresponding 


27 


$ Plus? days. 


E 
Week | 
el 1 
Aberdeen Corporation % Sep.. 9 1,468 
Airdric 000000 000008 C800 000008 Ee 1 290 
Aunglo-Argentine ............ „ 9 15, 78g 
„ 060 000 9) 7 274 
Barcelona Trams Co... „ Ө) 2276 
Barcelona, Ensanche, Gracia » 9 806 
Barnsley ......„.. . . oo eoo ses » 1 146 
* Barrow 000000009 000000 ооо 00600066, LE 1 $97 
Bath Electric Trams, Ай „ 6 778 
Birk $0690090000000909000900* 99 10 1,067 
Birmingham » 9 866 
5 & „6% 000006 э! 1 1,858 
Blackpool III) 9? 7 1,969 
Blackpool and „ 9, 1,084 
Blackp’ s&Lytham eve eee 
Bolton 00000000, oe 10 | 1,889 
Bournemouth oration is. » 9, 2,016 
don ІІІ oe 10 i 1288 
Brisbane Tram July 26 | 2,196 
Bristol Trams & Carriage... Sept. 8 5, 116 
Buenos Ayres & 3 » 10 98,928 
Buenos 8 в Aug. 12 1,267 
Barnley өөө зо, | Sept. 10 1.061 
00000000. oe 922 
Aug. £7. 
Bury Corporation ......... || Sept 8 | p 
Oaloutta Tram ways Co... „ 9 44, 456 
Oam өзө еее, » 117 
Oardiff Corporation 6 » 9 2,019 | 
Carlisle Tram e| gg 9 172 
Central London * » 9 5,078 
& Dist. L4. Буз... » 7 740 
eCityofBirm'gh'm Tram G0. „ 1 | 4,955 
City & South London Bly. » 10 9,557 
© chester tion өз » 7 248 
Cork Electric Со, з. 1 550 
Devonport & Dist. Trams.. w | 468 
Dover Co % "T! 9 $71 
Dublin & Lucan Railway.. n 8 | 164 
Dublin Southern District.. » 8 1,111 
Dublin United... сво 050 909 вое о [T] 8 4,167 
Dadley—Stour ecccesece 55 1 871 
Dundee eee. „ 6 987 
Bast Ham unoll. . » 9 | 819 
Gateshead & Dist. Trams... „ 1 907 
По" /t » 9 | 15,513 
98 Corporation s а 6 "817 
Gravesend—Northfleet......| „„ 1 £66 
Gt. Northern & City Шу... „ 9, 1,46 
, Greenock & Port Glasgow.| „ 1 760 
Halifax 6990 T 6 1,504 
Hartlepool Tramways .....| „ 1 808 
Hastings Elec. Trams Co... » 1 716 
Huddersafiel SOs еее еее EE ГЕ) e 1.308 
Huli tion e*909000000* " 9 3,117 
Ipswich ation......... oe 9 817 
Isle of Thanet Co. 2 %%%. T 9 1 933 
Kidderminster & District „ 1! ‘140 
Een nivel pt era " 7 a 
LELET E 6 
Lanarkshire Trams Ca.. „ 7 26 
Leamington ... i 1 298 
ооо ооо ооо . 97 9 5,746 
Leicester tlon .... „, 12 9,981 
Liverpool Corporation.. . . „, 2 10.698 
Liverpool Overhead Rly. .. А" 10 1,498 
Р ug. 96 | 15 505 
London County Council { Sept. 2| 14,627 
Lowestott..... 2000000 00000006000 997 9 $65 
Maidstone Corporation.... u^ | 161 
Manchester Corporation .. » 9 12,626 
Merso Railway 9000000000090 9 99 d 1,568 
* Metropolitan Eleo. „ 1 8,077 
Middleton %% eee eee eee ГТ] 1 404 
Musselburgh ...... mov xc um | 913 
Nelson Corporation ........ » 9 185 
Newoastle-on-Tyne » 9! 8,880 
Ne (Mon.) . % % %%% %%%. » 9 6 9 
No pton Corporation » 8 152 
Oldham, Ashton & Hyde... „ 1 688 
Oldham Согрогайоп.........| „, 101,512 
Perth (W. A.) Ele. Trams; „„ 8 1.281 
Peter %%% %%% » ] 142 
Portsmouth „„ 9 92,18 
Pontypridd Dist. Council... » 9 162 
Potteri teries Corporation. a p 1 1,729 
Roading Oo tion. . . . 95 7 711 
Rotherham oration ...| „ 7 441 
Bothesay 00000000006 0000000000 EDs 57 1 526 
Salford Corporation » ll| 4,58 
Bheerness 9609000000000 0000000* Aug. 80 93 
Sheffield Corporation ...... Sept. 10 | 4.869 
Bouthampton сормо „ 6| 1,094 
Southend Corporation .... 8 ү: 
South Tramways ...... er | 438 
В. Staffordshire Trams... „„ 1 150 
А : 1 ER 1d ái 
under Corporation . 
Bwansea Trams *90909909009000* E ei E 
Swindon Corporation ...... ed 6 217 
Taunton Trams . ...... . .. „ 1 62 
Tynemouth and District ... » 1l 825 
е Trams Оо Оо. 96% % [T] 6 418 
Wallasey District Counail. » 9 815 
а Corporation. * = : 
West Ham Corporation ... „ 7 2,207 
Weston- super - Mare 006000002 Aug. 80 860 
Wolverhampton | Sept. 6 844 
Wolverhampton District .. 1 407 
«`огеевдег.................ь.... x 1 889 
Wrexham....cccccccscccceces 2 6000 M" 1 114 
Yorkshire Woollen 1 698 


** Fortnight, 


1б AGGREGATE, 
or 
(a) No. of Inc. or 
weeks. Amount Dec. (a) 
£ £ £ 
- 22 15 98,494 |- 1.426 
+ 8| 85 7.016 |+ 95 
+ 1,164 | 86 476,015 |+ 31,008 
— 86 17 908 10⁵ 
+ 268) 86 79,468 |+ 9,654 
+ 80| 86 10,877 |+ 1,998 
—  99| 85 5,697 |- 211 
+ 87| 85 8,571 |+ 1,920 
ы б 36 94584 ＋ 1,459 
+ 6 | 93 8,04 |+ 993 
- 110 85 57,497 |+ 8,089 
- 42] 93 38,602 |4- 888 
— 1864 10 14391 |- 844 
- 86! 94 47,208 i+ 1,644 
+ 555 122 88,498 5,07 
— 658 98 | 105,564 — 6,253 
— 29 24 97,020 |+ 796 
+ 186 8 4481 |+ 118 
- 9| 5 | 26,888 |+ 3168 
+ 88 96 | 128,222 |+ 5,489 
— 76 93 86,162 |+ 1,548 
— 149 82 7,816 |- 912 
© E 16,808 | oF 
＋ 6,705 10 | 2496,210 |+ R67,204 
-— 13 18 2,132 ese 
- 89! 36 6,768 440 
- 28 10 66,616 |- 1,446 
+ 88 86 21,194 T 2,748 
- #98 | 85 | 190,660 |+ 8,520 
+ 2 10 22.970 |- 830 
- 8 6 1,09 — 695 
+ 10 386 17,760 |+ 798 
- 164 B5 16,54 |- 9,96 
- 1 98 5,721 213 
+ 26 | 10 1,594 |+ t9 
f QM }10 | 564e |+ 7 
- ME зб | 818683 |+ 1,816 
+ TL) 98 20,109 |+ 1,828 
- 18 85 82,056 |+ 601 
+ 642 | 15 | 921,469 |+ 10,829 
- 6| 98 7,416 Е 
- Æ| 85 8,07 |- 908 
+ 3986 | 10 14,285 + 4.063 
+ 87 35 92,569 + 32448 
-  t6| 98 $9718 |-+ 1,710 
a б 8,968 : 
- 17 98 81,997 |+ 622 
-  83| 98 51,415 |+ 488 
- 88 9g 11,895 |- 1,895 
- 26 85 4400 |- 249 
- M 1 216 |- 14 
+ 209 86 25,710 |+ 923018 
+ 747 1,729 |+ 818 
= 6| 94 | 145,660 |+ 8,191 
M 86 75,252 : 
- 256 85 | 871,849 |+ 8,650 
L^ | эз 888,145 |+ €5,709 
+ 12 49 9,5584 — 331 
i 9 98 8,948 ee 
- 369 | 98 | 805,162 ＋ 11,522 
+ 142 | 10 16,420 ＋ 1,087 
— 19 35 6,709 |- 848 
+ 883 85 91,628 ＋ 41,785 
- 70 85 12,90 |+ €02 
. | B8 8,878 З 
+ E 94 8,229 h 804 
+ 186 98 89,178 |+ 9,593 
+ 8) 58 148.6 |t 2,068 
- 18! 99 10,833 + 4,807 
- &4 | 85 19,609 + 284 
+ 370 94 40,002 |+ 10,766 
+ 87 86 10,528 |+ 2,822 
- 48, 85 4944 |- 439 
= 140| 99 58,408 + 1,024 
- ?8 3,918 е. 
т м 26 58,951 + 398 
- 64 | 98 | 10,473 |- £67 
+ 331 86 7,987 + 3,288 
+ 18] 24 | 106,621 |+ 6,845 
+ 185 . 2645 + 209 
+ 177 $4 | 119,986 |+ 5,192 
— 1097 98 23,697 — 450 
— 12 35 11,448 345 
+ 64 | 85 95,167 |+ 198 
= 8| 22 82,472 |+ 799 
+ 238 | 85 94509 |+ 5,214 
ES 23 4.156 : 
- 2| 85 1,794 |- 189 | 
— 60 85 9,653 |- 1,004 
- 36 86 15,40 |+ 1,221 
+ 14| 98 19417 |+ 616 
+ 1835 17,602 |+ 44 
+ 1,074 | 28 89,890 |+ 16,193 
+  10| 85 5,440 |+ 524 
+ 69| 2 19,077 Р 
- 143 35 10,840 + 606 
— 13 35 3,574 |- 388 
- 89 85 22,752 + 1.771 
period last year. + Minus 8 days. 
Partly electrical. 


BRASILIANISCHE ELEKTRICITATS GESELLSCHAFT.— This Berlin com. 
pany recently disposed of its telephone and tramway undertakings at 
Rio de Janeiro to the Brazilian Securities Co. 


DIRECT WEST INDIA CABLE 00. (LTD.)—For the year ended June 30 
the directors recommend a further dividend of 3 per cent., making 6 per 
cent. for the 12 months, and leaving £2,382 to be carried forward. 


HALIFAX & BERMUDAS CABLE CO. (LTD.)—The directors recommend 
a further dividend of 24 per cent., making 5 per cent. for the year to 
June 30. £198 is carried forward. 


JOHNSON SECRET WIRELESS TELEGRAPH & TELEPHONE TESTING 
SYND. (LTD.)—A prospectus has been circulated privately inviting sub- 
scriptions to an issue of £15,000 in the above syndicate, and we are 
informed the amount has been subscribed. The syndicate has recently 
invited tenders for the installation of the Johnson system of wireless tele- 
grapby at Pevensey, Sussex, and we understand that about 30 tenders 
Lave been received for the work. 


STOCK EXCHANGE NOTICES.— Amendment ; The Stock Exchange com- 
mittee have been asked to grant a quotation to £100,000 5 per cent“ A 
debenture stock and £100,000 6 per cent. B debenture atock of the 
Kalgoorlie Electric Tramways ( Ltd.), and not, as previously announced, of 
the Kalgoorlie Electric Power Co, (Ltd.). — The committee have ordered 
12,000 (fully paid) and 8,000 (£4 paid) £5 6 per cent. cumulative pre- 
ference shares of the Rosario Electric Co. (Ltd.) to be quoted. 


WESTERN UNION TELEGRAPH CO.— The usual quarterly dividend of 
1j per cent. has been declared. The company now owns 1,250,000 miles 
of wire and has 24,000 offices open in the United States, 


— 


2 = д 
4 f Price | ВЕЙ | ргут. | Вовгнквз, 
- 4 NAMB, Wed.. pe — d DEND | WEEK TO 
mpm Sept. 13. á* DUE. | SEPT. 13. 
a P 
ELECTRIC RAILWAYS РР High ‘low. 
; 8. d. est. est. 
b| 5/0  Anglo- : S aeree... 8-81 5 11 8 Ap, Oet Sf +6 
5 2,9 Do. 25 Dum. Pref Pref. „ 6 %%% „%%% Е-е 4 9 8 еә 61. bla 
88. 6 Do. Permanent 6% Deb. таса 141 —164 4 8 8 Ра эз S 
3t. 5 Auckland Elec. таша ex De | 
(red.) . 104 —108 | 4 14 4 =- А 
1¢| 12/0 Barcelona Tramways Ord, ........ 153—142 | 4 4 0 "X DE 
1 b no Б Cum. ences 2 %%% 00 9 —10 5 0 0 ер | ee . 
Bt. X Deb. Stock (red.) 97 —102 4 8 8 "E Vs à 
xl bY ро. 5 per Cent. Debs. ....... | 93 —101 | 4190 - г; 
b Sr eo rema. i ЕР ' 
b Do. Б per Cent, Cum. Pref. .... | E 5112 — | 4) 4 
Bt.| 46% : рк Dent Db. Prov. Cta 95—98 418 0| .. .. 
6 umbia Elec. Віту | 
Def. €*998892500992599€88€! 114 —1 17 B 9 7 ар ee ee 
St. 5% pe; Pret. Ord. Stook .............. 103 —106 414 4 = 1 0˙1 1 f; 
10 55 ` Qum. Perp. Pref. Steck. 102 —105 4158 . E 
4(| 43% D. if pat sak: at Mort. Dbe 0327—1051 4 7 9 ee РЕ 
HS dE Do. Tabs Power Debs... 93 = | - $ s Aevi i 
Buenos yros Belgrano fl- ! Š ya 34 
{| 3/0 Do: par Cent. A Cm. Frei 50 2. 522 - 511 5 
t 8/0 seou» „eee 41—5 5 14 4 - ч | (d 
Bt. 5 E рит Debs. 9 6 %%% %%% 106 —1 7 4 13 5 ар °. | -— 
Bt.| Б i $nd Deb, (red. )) 102 —105 4716 8 5 ^ a 
St. 6% | Buenos Ayres Elec. Trams (1901) 
Led. 666009080000000240009009^2**92*969022»9009909* 97 —99 b 1 0 
10 | 63% | Buencs ‘Ayres Grand Nationa) 
b); Pref. Debs. .............. 101 2104 5 5 9 Р ; is 
1c0| 6% | Do. 6% lat Deb. Bonds 102 —106 5 18 8 i M 
t| bu | Calcutta Tramways (Ncs. 1 to 105) £)—10 4 0 0 р (31 92 
5| (3 Do Nos. 105, ind to 137,010 . timi а, s 9 813 
10¹ И ч o. ахи 18+ Deb. took (red. .. 107 109 7 „ 110 aa 
0 Shares 1113 1 13 4 ší a мх 
St. 5X са ombe Trams 1 1 Ltg. 5% Ist Mt. | 
Deb. (red) ec * PORE Q K ⁰ lle оо 103 —1(6 | 4 15 3 one ee 
Bavava Elec. Ry. Con. Mt. 5, | 
$1,000 50 year Corp. Рав. ....| 93 —1C6 is .. | f9 
st. 52 | Madras Elec. Trams ó% Deb. stk. 108 -105 | 4 15 8 Ja, Jul : 
100! 6% 3 ve Ry. Bt'g 6% Mort. 
| br, (1908) .................. 101 —104 4 16 2 - T 
100 44% De. Storting ti Debs. ns 102 —104 4 6 7 a 104 8 
Bt. 52% Perth (W. A.) Trams. lst M 
Deb. Stk. 103 —106 4 14 4 as — — 
eo | ао Рио Tramway, Light ard 
Power Co. $100 Stock .........| 144 —147 Я 3 t45 | 
oe Do, 57, 1st Mt. $: 00 рӯе. . ооо о. 190 —U2 . е . ee { 
ELECTRICITY SUPPLY. | 
1| 6/0 | Oaloutta Elec Sup. Ord. (1-30 000 (1-13 1 2 1 = 9:4! .. 
1 313 | To. (60,00 -80, M 0 ............ 9-94 411 9 ied s 
100 tz | City ot Wellington Elec. Lt. and | 
Power 5% Reg. 186 рЫ”. .... 49 —51 |418 1 e. i oe 
. | Cordoba Lt. . and Power Co. 1st Mt. ' 
Stk. 2100 000 b. Bde. 9€ —fS T " 
6 .. | Elec. Ltg. & Trac. Co. cf Aust. 
6? Cum. Pref. 6 6 „ „ „ 66 „% „% „% „„ „% оэ а 94 - 3 oe | ee oe oe 
St. 6% Do. 57 Debs. „ 6 % 0%n өө то о. 85 —g0 5 ll 1 | es ee ee 
10; .. | Havana Electricity Co. Shares . 94—10} = | = 25 T 
1% 15,6] Do. 5% Dos. ltr. at 95, Sci ip, all pd. 94-96 |5 4 2 (XO us 
1| .. | Kalgoorlie Elec. Power & Ltg. | 
6 Cum. 9009 290080808 ces 3 E 15 ео as ee ео 
1 .. | River Plate Ele: tricity Co. ‘Ord. -ik us du ia 5 
l Do. 6. Non. Cum. Pref ...... TERS ; js 19. 1 
St. Do. 5% Deb. Sto k. 99 —101 ye. c d aes 
b Rosario Electric Co. 6% Cum] Pret. 5 —54 Ы, | ET da 
58 ..| Do. Et raid. 4 —1j g А " 
100 i]z|*Royal Blec., Montreal 4j» lsi 
Mort. Deb „„ „„ фе „„ „ „ оо 101 —16€4 4 6 7 Ap, Oct е | 
.. 10/9 | Shawinigan Water and Power 5% 
| Bds,, Seri . 98 —100 5 0 0 120 ffi 
In calculating the yield, allowance has been made for а interest but «o! 
for redemption. t Ex Dividend. 
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25 | Price 4 8 Drvipexp | BUSINEss,||| 9 | E E Price 25 5 
35 ö веб. | ВЕН | Dus Fer. . 313 E is еер їз. EKE 

; | ЕРТ. © 
a 8 P | Ф | Q' ep $ м 
т. ; 
ELEBTRIS RALWAYS,TRAMWATS, às- 6 s. 4. "e. | esi ELESTRIGITY SUPPLY. ma 
„„ | Bath Elec, Trams Pref. 3 i i—-jl e. КИ 10 1% | Bournemouth & Poole Elec. Sup. kein 111- id | 514 8 
575 Do. 5% Cum. Pref. ...... 2-14 | 414 9 .. || 10] 4/6 | Do. Cent Cum. Pref . . . . 02—108 4 6 9 
43% g bam Midland Trama 4j iat DE 100 — 1024 8 8 $i 101$ |1005 St. six | Do bes, Ө Rat Cent. Deb, Stock (red.) .. 106 —108 | e 3 4 
tol iie үт 17 —173 | 6 211 | Feb, А. . — 5 8 kis & Power Shares —63 |610 6 
€ Do. 4 Cent. — eee eee, 206 —107 | 8 14 10 | Feb, Aug à 6 4 Beotapton & Kensington Шоо. Sup Ore 13-10} | 417 6 
British Heotrze Traction esse 84— 81 |617 3 T 8j1| 8$ 5 3/6 | Do. 7 Pref. cesses. sssseeo: | Pil з 9 0 
6/0 Do. 6 per Cent. Cum. Pre. ... .. 1064—11 |5 9 1 | Feb, Aug | 701: 10%if|8t.| 4% | Central] Elec. Bu - Bap Cor Guar.Db.Stock| 108 —1 816 6 
b Do. 5 per Cent. Perpetual Debs eee. 155 —175 4 0 0 és 244 112? 5 9/6 | CharingCross(W.End&City) El. sup. Co. "ncn 410 0 
ь | Do. 4j per Cent. 2nd Deb. Stock. . 98 —100 4 10 0 et 191 | 19 5| 2/8 | Do. t. Pref. . . . . . . ( (0—6 |4 0 0 

4 Central London Stock . . . . 90 —i2 | 4 6 11 June, рес | 91 | £04 St. ix Do. Deb. Stock (red.) . .. . . c 105 —106 | 16 2 

4 Do. 4 per Cent. Pref. esses] 101 —108 | 8 17 8 và 1024 i 5 2 Do. Gr Un y 4 "Ош. Pref. 11 —5 410 0 

4 Do. Deferred Stock FFF 5 0 0 d me ME? 5 9/8 Do. 508) 44-6 |4 710 

4 Do. 4 per Cent. Debs.. ........... ЕИ 111 —113 | 8 10 9 К 112 : Б 5/9 Chelsea Electrio Supply . . 4—0} |4 16 0 

2/6 | City of ngbam Trams.5Y Cm. Pri. 41-5] 4 18 6 vi A st. 44% |" Do. 43 per Cent. Deb. Stock fred.) .. 10е —110 | & 1 10 

4% | Do. 4 per Cont 1st Mort. Debs. ...... 99 —102 | 3 19 8 He : 10, 6 City of London Electrio Lighting 11 1.4/5 6 8 

2 City and South London Rly. Соп. Ord. 40 41 | 6 7 2 | Feb, Aug " 10 of le Do. 6 рег Cent. Cum. Pref. ............ 18—14 | 4 5 8 

5 Do, a Севе, Бер Pref. (1991) ...| 118 —121 | 4 3 8 | Feb, Aug | .. | St. 5x no 5 4% 204 De Deb. Stock (red.)..... | 128 —127 | 8 18 8 

b Do. Gsssasesesseeeseasesessenssesrzes| 117 10 $ 8 4 X nri 118 St. 4% ti and Deb. Stook пе) esses. | 108 —1(5 | 4 5 9 

6 Do. (1901... . . . .. . s.» 118 —116 4 6 8 vs 1'4 > 55 бо urham Elec.P.D pa. ой. ER 

4 . ios Er Cent. Perp(etual Debs .....| 107 —110 | $ 12 9 May, Nov |110 . 5| .. | ро. Do. 5X non. cum. pret.. 5,5,—5g T 

: 184—193 16 2 8 Е .. | 2. Ш 10| 4/0 | County of London Elec. Bupply Ord. .. -9 |5 0 0 

6/0 Do ur Cent. Pret 00055c0090890009000909* 15 —16 8 5 0 uv е 10 6/0 ро. 6 рег Cent. Cum. Pref..... 0000000 90 12 —19?4 4 16 0 

4/0 | Gt, Northern & City Pri.Ord.(43) 5 —5 7 6 5 .. st. 44% | Do. A Deb. Stock (all paid) (red.) 111 — 116 | 8 18 11 

4/0 | Gt. Northern, Piccadilly & Brompton St. 44% | Do. Second Deb. Stock Prov. Oerts..| 103 —105 4 5 9 

Ord., Speyer Bros. Scrip Cert»  ..... 8 —9 4 811 ey. 5| 8/6 тоова косу Bupply 00. Ота] 5—6 415 8 

20/ Hastings & Dist. Elec. Trams. Co. 4j 5| .. r Cent. Cum. Pre... . 6—54 411 9 

9 t йал: 2 „ 6 „ 00 Ord t 00209999959 93 —101 5 0 0 P 904 ae Bt. 41% Шо. ist D red ). 002000090 MOM. : Я : 

amwa 0e0999*20026006€69 M —18 Mar Be t өе ec 5,0 Ove 260% 02000000 

6% |t Do. 6 per Cent. „0000 121—14. 4 4 2 Mar, Pe as .. |I Bt.| 49% | Lot W. ec. Lt. gare ay tha t.(red.) 100 mia 475 

^g t Do. €] pex Cent. Debs. .......... 108 —110 4 1 10 Маг, зер! XN ee 5 5/0 & Kngtsbdg. Ord ........ 12 1:3 414 H 

{ale of net Elec. Trams & Lt. 6% Pf. $3—8 8 6 8 22 FM s 5| 6% | Do. 6 per Cent. 8 Pot. — 7 465 * 
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5 Copenhagen it. Db. (red.! t4; b 1 6 J Jal ee s999000090 — en 
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4 Pacito&Euro «гора atel: — — 100 —108 | 3 17 8 Ў n 5 Do. 5 per Cent. Cum. Pret, . . . (0-6) |4 5 2 

5/0 | West African evse| 10 —103 | 4 15 8 " x Bt. Do. r Cent. 1st Mort. Ређе. Id.) 109 111 | 4 1 1 

-— Мз Coast of Amerie. e. %%% . 12 — н — ee ae 1 4 Spon x int Mort Deb (ma 7. eee 2—1 4 0 0 
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NOTES. 
— — 

FoR many years past there has been no great exhibition 
representative of the electrical trade and industry, and that 
which will be opened at Olympia, on Monday, is therefore 
invested with particular interest. 
ripe for a venture of this kind, in order that the public may 
be familiarised with the newest electrical inventions and the 
most recent applications of electricity to industrial processes. 
The exhibition has, in fact, been organised mainly for the 
benefit of the public and the manufacturer and seller of the 
smaller and lighter classes of electrical apparatus. It covers 
what may be termed the useful area of contact between the 
electrical engineering industry and the general public, and is 
concerned rather with the means of distributing and utiliaing 
electrical energy, rather than its generation. Thus some of 
the larger manufacturing firms are not themaelves exhibiting. 
It is to be hoped that one of the results of the exhibition 
will be the better appreciation on the part of the public of the 
methods by means of which electrical energy may be employed 
with the best economy. Perhaps it will conduce to a wholesale 
“ scrapping " of the numerous inefficient lamps still to be found 
on consumers' premises. We may even hope that some of these 
will be gas lamps. The illumination of the building itself will 


The time is undoubtedly 


be a revelation in the advances which have been made in 
electric lighting. But, apart from the matter of lighting, there 
will be a thousand and one things of interest, both to the 
layman and to the electrician. We therefore wish the exhi- 


bition the success it certainly deserves. 
—— 


IN this age of keen rivalry between gas and electricity for 
lighting purposes, those interested in the gas industry are 
using every means in their power to oust the competition. 
When electric are lamps were first introduced they were 
praised because of the pure white light which they emitted, 
and for years engineers and physicists have been seeking for a 
“cold” light. The gas people have followed the same trail, 
and the incandescent gas mantle, with a large proportion of 
green rays, is the result. It was thought by all that the fewer 
the rays having a wave length approaching that of red light, 
the more efficient the light. One awful outcome of this 
theory is the mercury vapour lamp, whose reign of triumph 
in the clock tower of the House of Commons has been very 
short-lived. Now the tide has turned, and the white light is 
being abandoned by the electrical fraternity for a light rich in 
rays having a wave-length nearer the lower end of the spec- 
trum. This is obtained in practice, of course, by ће “ flame 
arc lamps, which give an evenness in illumination quite superior 
to that of any other high-power lamp. Moreover, the red and 
yellow rays possess much better penetrating powers than do 
blue or violet rays in a foggy atmosphere. The carbons are 
slightly more expensive than the ordinary arc carbons, but the 
difference is really insignificant compared with the greatly 
enhanced illuminating power. In view of the success of such 
lamps, it is now to be expected that those interested in the gas 
industry will follow suit once more and do their best to find some 
kind of gas lamp which will give a very yellow light at low 
cost. Healthy competition is always welcome, and it might 
induce some more English firms to try their luck with the 
manufacture of lamps of the flame type. 


— — 


THE additional particulars on another page of this week's 
issue regarding the manufacture of the new carbon filament 
lamp recently heralded from America, give the impression that 
the new lamp may be considerably higher in price than the 
ordinary type. Additional plant is required, frequent renewal 
of the carbon furnace tubes is apparently necessary, and the 


electric energy required for keeping these tubes incandescent 


for hours at a time is not inconsiderable. It is stated that about 
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23 kw. were required to keep the carbon furnace at white heat, 
but as the number of filaments which may be treated at the 
same time in this furnace is not mentioned, it is not possible to 
figure out the consumption of current per filament. Data in 
this respect will be awaited with interest. Still, from the con- 
sumer's point of view a substantial increase in price is admis- 
sible, in view of the higher efficiency. Mr. J. W. HOWELL stated 
in his Paper that its initial consumption of energy per candle- 
power was 0:6 watts less than that of the best ordinary incan- 
descent lamps. Assuming this difference to be maintained in 
a 16 c.p. lamp during its whole useful life of 800 hours, the 
saving in energy would amount to over 74 units, which 
represent, at, say, 4d. per unit, a sum of 2s. 6d. 


— ттен 


THE Paper by Mr. TERVEN which we publish in this issue 
is an interesting study of the behaviour of the combination of 
glower and “ballast” used in the Nernst lamp. The remark- 
able characteristics of the resistance formed by a fine iron wire 
freely suspended in a partial vacuum of hydrogen have been 
frequently noticed since its introduction in connection with 
the commercial forms of the Nernst lamp. Its peculiar suit- 
ability combined with the Nernst filament is well exemplified 
by the curves obtained by Mr. TERvEN. The success of the 
Nernst lamp is due in fact as much to the perfection of this 
ballast as to the improvements in the filament itself. Without 
it the Nernst filament could never have been made into a com- 
mercial lamp having an efficiency sufficiently high to enable it 
to compete with other less complicated illuminants. This is 
well illustrated by the curves in Fig. 1 of Mr. TERVEN’s Paper, 
which show than even 80 per cent. of ordinary series resistance 
is less effective that 10 per cent of iron-wire resistance in pro- 
ducing a stable combination. The characteristics of the ballast 
are well worthy of study in other connections: there can be 
little doubt that it would prove useful for many other purposes 
besides the Nernst lamp. 

Siege 

OUR new municipalities are nothing if not enterprising, and 
the Poplar Borough Council is sui generis. It has allowed 
the publication of a report by its medical officer of health, 
describing in terms of eulogy a disinfectant capable of ** cleans- 
ing the earth from her stain." The report has been referred 
to at length in several daily papers, and the innocent expert, 
wondering a little at the novelty, will spare no pains to 
obtain a copy of the report itself. Having obtained it he 
will discover only his old enemy, electrolysed sea water. 
One would have thought that the manner of electrolysing 
sea water, the nature of the products of this electrolysis, 
and their limited field of usefulness, were matters within 
the purview of a body whose symbol should be the rising 
There is à small consolation for the decadent West- 
ender in the fact that the process now undergoing dilata- 
The kernel of 
interest can be found in the existence of a custom at Poplar 
of distributing disinfectants, apparently gratis and probably 
necessary, Chloride of lime is popular and carbolic powder 
(generally almost free from phenol) has much vogue. Both 
are substantially harmless and, in that respect, fall easily into 
the same category as the present solution. 


sun. 


tion is as venerable as his own prejudices. 


We do not expect 


that the central station engineer's day load will ever be swelled 
greatly for current to electrolyse sea-water. An abstract of 
the report is published in another column. 


[— ES 


THE Government has shown that it is in earnest, and that its 
intentions are strictly honourable,” with regard to the tele- 
phone service. It will be remembered that during the debate 
in the House of Commons on August 9th, which was reported 
at considerable length in our columns at the time, Mr. JoHN 
Burns urged that those municipal authorities who had ven- 
tured into the telephone business should receive the same 
“sympathetic consideration" from the Government as the 
National Telephone Co. Не pointed out that if terms were 
offered to them “ поё less generous than were being given to the 
Company " there was no reason whatever why the municipal 
services should not be absorbed at once into the State. In reply 
to this suggestion, the Postmaster-(ieneral said immediately 
that he was perfectly ready to enter into negotiations with any 
of the municipalities that wished to do so. Considerable 


importance is to be attached to this statement, as the Local 


Government Board evidently kept it prominently before them. 
Both the Swansea and Brighton Corporations have applied to 
the Board to sanction loans for the extension of their telephone 
systems, and to both the Local Government Board has replied 
suggesting that the Town Councils should consider the question 

of entering into negotiations with the Postmaster-General with 

a view to the absorption of their undertakings by the Post Office. 


— длнакалалав 


In the meantime the necessity of developing the whole tele- 
phone service of the country on the best lines between the pre- 
sent time and the date of the transfer has not been lost sight 
of by the chief officials of the Post Office and the National 
Telephone Co. Just before the debate in the House of Com- 
mons which ended in the ratification of the telephone agree- 
ment, Mr. JouN GavEy, С.В. (Engineer-in-chief), and Mr. 
A. M. J. Осим (Principal Clerk of the Department that 
deals with telephones), on behalf of the Post Office, and Mr. 
W. E. L. GAINE (General Manager) and Mr. F. GILL (Engi- 
neer-in-chief), of the National Telephone Co., started on a 
visit to the United States on a joint tour of inspection. They 
are still in America, and doubtless they will evolve, after their 
return next month, a detailed scheme for the gradual merging 
of the two systems into one complete and efficient whole. In 
fact, for all practical purposes there can be little doubt that the 
unification of the complete telephone system will be actually 
started without delay, and that the work carried out during 
the coming six years will be of equal importance with that 
done after the actual formal transfer in 1911. 


oe ier mum 


IN connection with telephone matters, coasiderable attention 
is still being directed to the Glasgow Telephone Accounts, an 
analysis of which was published in our last issue. The accounts 
published bore the following certificate signed by the auditors : 

August 4th. As auditors appointed by the Corporation of Glasgow, we 
have examined the books and accounts of the Telephone Department for 
the year ending May 31, 1905 (of which the foregoing are abstracts), and 
we hereby certify that the foregoing capital and revenue accounts and 


balance-sheet are correctly stated, duly vouched, and exhibit the true 
position of the undertaking. 
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A report is current in Glasgow, however, of the existence of | to differ in any essential details from English practice, but the 


another auditors’ report, bearing the same date and signed by 


the same auditors, but of a different tenour :— 

We beg to report that we have completed the audit of the books and 
accounts of the Telephone Department for the year ending May 31, 1905. 
The books are carefully and well kept, and are in good order. We have 
also to report that, in our opinion, thesum provided out of revenue for 
depreciation is insufficient. 

If this announcement is correct, and we have it on good authority, 
an explanation is needed. It willbe remembered that, as reported 
in our last issue, the Telephone Committee, in presenting the 
accounts, stated that in their opinion the provision for depre- 
ciation was adequate, although we showed in our analysis, 
it could not be considered so. It was evidently well within 
the province of the auditors to call attention to this fact, and, 
if they did so, their full report should have been attached 
to the accounts, and the Chairman of the Committee should 
have explained clearly to the Council that the Committee were 


acting contrary to the auditors’ advice. 


Telegraphic Communication between China, Japan, and the 
United States.-—An agreement has been come to between the 
Commercial Pacific Cable Company and the Japanese (rovern- 
ment by which direct cable communication between the 
United States, China and Japan over the company’s system 
has been arranged. 


Cable Interruptions. Date of Interruption. 


Tarifa—Tangier 0 000о0ооооооооооооеовооввосо ое Jan. 18, 1904 
Jamaica — Colon 0% » —— —F— — F Q KF 6266 „ „ Jan. 10, 1905 
Cadiz — Teneriffe nnnm e... July 20, 1905 


O. S. Colonia. — The Telegraph & Maintenance Co.'s c.s. 
“ Colonia" left the dry dock at Halifax (Nova Scotia) on 20th 
instant, having completed the repairs rendered necessary by 
her recent grounding off Canso. She proceeded to sea on the 
following day to complete the work on which she was engaged 
—viz., the laying of another Atlantic section for the Com- 
mercial Pacific Cable Co. When this cable has been laid, the 
Commercial Company will have four trans-Atlantic cables in 
operation. 
^ Protecting Niagara.— It is said that hundreds of letters have 
been received at the State Department at Washington from all 
parts of the United States asking the President to take some 
action to prevent further destruction of the beauties of Niagara 
Falls by the vast electrical interests on both sides. The peti- 
tioners desire that some arrangement be made with Canada 
whereby the surroundings of the Falls may be turned into an 
international park. 

The Filipino and the Electric Tramway.—The Street Rail шау 
Journal of New York quotes a number of amusing “ electric 
railway notes " from the Munilu Sun. Evidently electric trac- 
tion is creating a sensation in the Philippine capital, 

A cochero got out of his carretela and held his horse’s head the other 
day when he saw a trolley.car in the distance. Thecar passed, the horse 
never moved—but the cochero climbed & telephone post. 

An old mujer stopped the car the other day and tried to climb in. She 
had a pig, a bundle of zacate and some three pecks of vegetables with her, 
and wanted to take the whole lot aboard; but the car sailed merrily away 
and left her angrily expostulating. 

The Durlach Electricity Works.— Herr K. Freyss recently 
read an interesting Paper on the Durlach electricity works 
before the Carlsruhe section of the German Elektrotech- 
nischer Verein. ‘The works, which were opened towards the 
end of 1903, were built to supply current for power and 
lighting purposes in connection with some railway stations and 
repair workshops in and around Carlsruhe. They are owned 
by the State railways of Baden and are presumably the largest 
of the many electricity works which are attached to numerous 
other railway stations of the system mentioned. It is stated 
that these railway electricity works, altogether, generated some 
8,000,000 kilowatt-hours during 1904, the coal for this purpose 
amounting to over 16,000 metric tons or about 441b. per 
kilowatt-hour. As is the custom in Germany, the station build- 
ings are most elaborate and ornamental. "The coal and ash con- 
veying and storing plant and the boiler equipment do not seem 


generating plant is on true Continental lines—:.e., it com- 
prises low-speed horizontal steam engines directly coupled to 
large dynamos. At present, there are two generating sets in the 
engine room, each consisting of a 1,000-H.P. Kuhn compound 
tandem steam engine driving an 850-kw., 72-pole, 50 ~ 
8,000-volt Siemens & Halske three-phase alternator at 834 revs. 
per min. Steam is supplied from four B. & W. boilers, fitted 
with mechanical stokers, at 130]b. per square inch at the 
engine stop valve and superheated by 50°C. Each steam 
engine alone weighs 723 tons. The rotating field of the alter- 
nators is built as a fly wheel, having a diameter of nearly 20 ft. 
and weighing 65 tons. The pole-pieces are elliptical in section 
and are built up of stampings which are insulated by paper 
from one another. They are provided with a field winding of 
copper strip, taped. There are 648 open slots on the stator, 
each being 13 mm. (0:51 in.) wide and 55 mm. (2:16 in.) deep. 
А 12-H. P. motor is provided to turn the alternator at starting, 
and continuous current for the excitation and for part of the 
lighting system is obtained from two 77-kw. motor-generators. 
In order to ensure a continuous supply of excitation current, 
a storage battery has been installed working in parallel with 
the motor-generator. There is room in the power house for 
two more sets of the same size and for the corresponding boiler 
plant. Regarding the expenditure on the electricity works, 
so far, it is stated by Herr Freyss that the buildings (in- 
cluding chimney) cost £32,250 (£19 per kilowatt installed), 
while the total capital expenditure was just over £65,000, or 
£85:2 per kw. of plant installed. Towards the end of last year 
the entire plant was officially tested, the chief results being: 
Steam consumption per kilowatt-hour at full load (excluding 
excitation) 20:6 Ib., weight of coal consumed per kilowatt-hour 
generated (excluding excitation) 2:52]b., mechanical efficiency 
of the engine 92 per cent., and efficiency of the alternator 
(excluding excitation) 96:7 per cent. At the end of 1904 the 
connections for lighting and for power were equivalent to 
484 kw. and 649 kw. respectively. The minimum demand on 
the station was 180 kw. (in June), the maximum demand being 
750kw. (in December). In 1904 1,851,256 kw.-hours were 
consumed, so that the load-factor was 28:2 per cent. 


Electric Winding.— At a recent meeting of the South African 
Association of Engineers Mr. A. Spier read a Paper on 
„Electric Power Supply in Mines, with Special Reference to 
Winding Plants.” He said that the only point upon which any 
doubt had existed with regard to the application of electricity in 
mines was in reference to very large winding plants, this being 
probably due to the unique conditions of working. Balancing 
could be effected by the use of a tail rope, or by altering the 
radius of winding ; the latter method came into application in 
the case of conical drums working with round ropes, or with 
reels working with flat ropes. Even if the rope was balanced, 
however, the moving masses might be so great that their 
retardation, by the ascending load and natural friction alone, 
might take a considerable amount of time. If in such cases 
no extra braking was to take place, then it was essential to 
choose a high maximum speed and high rate of accelera- 
tion, both of which, of course, entailed very large driving 
machinery and severe strain on the ropes as well as 
very careful construction of the shaft itself. For this 
reason the effort to keep the moving masses as small as 
possible was justified ; seeing that the weight of the skips, 
the rope and pulleys, &c., had to be more or less fixed for each 
case, it was only possible to modify the weights of the moving 
parts by means of the choice of system of winding drums. 
With flat ropes, light reels could be used, and, although 
the rope itself, when made, as in Belgium, of aloe fibres, 
was proportionately heavy, small diameters sufficed, and 
consequently the total moment of inertia was not exces- 
sive. On the other hand, cylindrical and conical drums, 
designed for great depths, must necessarily be very heavy. 
The application of electric driving to winding plants had very 
great merits. The installation was eminently simple, the 
number of movable parts, and therefore the number of parts 
exposed to wear, was considerably less than in a steam plant, 
and the attention and supervision were generally facilitated. 
Other purely economical advantages were not less important 
to consider. For an intermittent service, a steam engine 
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|. 
was by no means suitable; the great condensation losses and 


extravagant steam consumption during the acceleration period 
when the valves were full open, and the complete dependence on 
the attention and skill of the driverto secure economical working 
wereconditions which, in actual practice, resulted in a very great 
and uncontrollableconsumption of fuel. Ontheother hand,with 
one or several electric i UM plants run from one large power 
station, the load fluctuations on the primary generators would 
remain within the limits which would permit of the most 
favourable possible steam consumption in the driving engines. 
The most important economical consideration of all, however, 
underlying the use of electrical-winding plants was the facility, 
already emphasised, with which the entire centralisation of the 
generating plant required for all the services and all the 
winding plants of a mine could be carried out. For the deep- 
level mines on the Rand, where the vertical shafts struck the 
reef at 3,000 ft. and more, a safe and economical hoisting on 
the incline could not, he contended, be better accomplished 
than by the use of electrical winders. 


Large Italian Electric Power Distribution.— According to 
Elektrische Bahnen d Betriebe, the Lombard Electricity Supply 
Co. possesses several power stations in northern Italy, from 
which electrical energy is distributed over a wide area. The 
largest station is that at Vizzola, opened five years ago and 
taking water from the river Tessin under a head of 914 ft. 
The total capacity of the generating plant is 12,000 kw. and 
the distributing network aggregates 124 miles, the greater part 
of the energy generated being used in connection with spinning 
and weaving mills. Each kilowatt of plant installed in the 
power house corresponds to a total capital expenditure of 
a little over £26. Current for lighting purposes (from the 
120 volt low-tension network) is sold at 6d. per kilowatt-hour, 
a discount of from 5 to 30 per cent. being allowed on annual 
consumptions of 500 kw.-hours to 2,000 kw.-hours. There are 
two tariffs in operation in connection with power consumers, 
according to whether current is required continuously or inter- 
mittently. In any case current is only to be taken during the 
12 hours of the day and no current at all during Sundays and 
holidays. For small power plants of 1:5 Ку. to 100 kw. 
capacity, taking current at 120, 500 or 3,000 volts, an annual 
sum is charged ranging from £19 to £8, 10s. per kilowatt 
installed if the plant falls within the “ continuously-operating ” 
class, and from £12 to £4. 15s. if the plant works inter- 
mittently. Consumers have the option, however, of paying 
by meter, in which case id. is charged per kilowatt-hour. 
Large consumers are charged at cheaper rates, the annual sum 
per maximum kilowatt of plant installed dropping to £6. 8s. 
where the total plant capacity exceeds 700 kw. and runs con- 
tinuously. Even cheaper rates are charged for intermittent 
Service. As the demand for electrical energy increased very 
rapidly, the company decided to instal—chiefly with the idea 
of having an independent reserve—a steam-operated power 
station, the site for this being at Castellanza in the centre of 
the system. An abundant supply of water is obtained from the 
‘small river Olona, and several railway and tramway lines faci- 
litate the transport of fuel. 'This steam-driven station was 
inaugurated in 1903. It contains at present two 2,700 H.P. 
sets, each consisting of a horizontal triple-expansion steam 
engine (pressure 170 Ib. per sq. in., temperature 250°C. to 
280°C.) driving directly a Brown, Boveri 1,920 kw., 50 ~, 
10,500 volt three-phase alternator at 107 revs. per min. The 
efficiency and the regulation at a power factor of 0:8 are stated 
to be 93:5 per cent. and 23 per cent. respectively. A third 
station— designed at the same time as the steam-driven station, 
but completed only at the end of last year—is that at Turbigo, 
also on the River Tessin, but some 74 miles to the south of 
Vizzola. It obtains 2,160 cub. ft. of water per second from the 
river under a head of 27 ft., and its plant has a total capacity 
of 3,500 kw., the voltage being 11,000 volts and the frequency 
50 c per second. The capital expenditure per kilowatt in- 
stalled came to over £37. A fourth station, which it is hoped 
will be completed by the beginnirg of 1907, is being built, in 
conjunction with another power company, on the river Pos- 
chiavino in Switzerland, near the Italian frontier. This is to 
have an ultimate capacity of 30,000 kw. 
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ELECTRICAL EXHIBITION AT OLYMPIA. 
(First NOTICE. ) 


On Monday next an exhibition of electrical apparatus will 
be opened at Olympia, London, by the Lord Mayor, ac- 
companied by the Sheriffs. The President of the exhibition, 
Sir Wm. Preece, being abroad, the Lord Mayor and Sheriffs 
will be welcomed at the entrance by the Chairman of the 
Executive Committee, Mr. E. Cunliffe-Owen, together with 
the other members of the Executive ; the City dignitaries will 
make a brief inspection of the exhibits and the Lord Mayor 
will then, in a few words, declare the exhibition open. The 
inaugural lunch will follow, to which the Lord Mayors of 
York, Liverpool, Manchester and Birmingham, the Mayors of 
the Metropolitan Boroughs, and a large and distinguished 
company have been invited. No stone is иш left unturned 
to ensure that everything will be in readiness by the time of 
the opening and many exhibitors are working night and day 
in consequence of the elaborate preparations necessary in the 
way of foundations, &c. Practically all the floor space of 
this huge building has been taken by exhibitors, who include 
many of the best-known firms in the electrical industry, 
the total number being about 165. There are. however, a 
few notable omissions, and it is to be regretted that these have 
not been prevailed upon to take part in the display. 

The object of the exhibition is two-fold: it is intended to 
serve as an impressive object-lesson to the public, and at the 
same time to actas a stimulus to the trade itself. Considerable 
diversity of opinion existed as to the length of time during 
which it is advisable to keep the exhibition open. This has 
been definitely fixed, however, the closing day being Octo- 
ber 21st. Some considered a month as being too long, and 
that it would be impossible to maintain public interest up to 
the end of that period. Others thought that, if anything, it 
was not long enough, as it was not advisable to have the show 
crowded with mere sightseers all the time ; they maintained 
that a few visitors intent on business are of more value than 
a host who come out of curiosity. 

Although the preparations are not as far advanced as we 
should wish, leaving a large amount of work to be completed 
in the next few days, it 1s already evident that the heavier 
side of electrical engineering will be a less prominent feature 
than the lighter. That is to say, there will be comparatively 
few large engines and generators, but an immense array of 
electric light fittings, bells, telephones, small motors, and the 
various domestic applications of electricity. Heating and cook- 
ing apparatus will be shown in great variety, and there will be 
a number of electrically-driven machine tools, lifts, &c. Street- 
lighting will receive much attention at the hands of exhibitors, 
and it is fairly safe to prophesy that almost every existing type 
of commercial arc lamp will be on view. In fact, the ex- 
hibition will be a magnificent blaze of light. Heating and 
cooking by electricity are to be encouraged by a competition, 
the particulars of which have already been announced in our 
columns. The Executive Committee have decided to award the 
sum of £100 as prizes, to be allotted as under :—For the 
best group of cooking apparatus on exhibit : first prize, £50 ; 
second prize, £20. For the best single piece of cooking 
apparatus on exhibit: first prize, £20; second prize, £10. 
A portion of the building has been specially set apart as а 
kitchen, where an experienced lady lecturer will give practical 
demonstrations of cooking by electricity, ample accommodation 
being provided for the general publie to witness the proceed- 
ings. This will undoubtedly form one of the most interesting 
features of the exhibition. 

In the galleries (to which special access has been provided 
by means of a lift on each side of the centre of the ground 
floor, which has been erected as a working exhibit by the 
Easton Lift Co.), will be shown the General Post Office exhibit, 
the Marconi stand and a large number of interesting trade 
exhibits including several rooms which will be wholly devoted 
to a display of fittings suitable for drawing room, dining 
room, &c. | 

A series of lectures to be delivered by eminent electrical 


? 
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engineers has been arranged by the Institution of Electrical 


Engineers, and the lectures will be more or less of a popular 
nature so as to cater for the taste of the public. The syllabus 
is as follows :— 

Friday, Sept. 29th, ** Wireless Telegraphy,” Mr. W. Duddell. 

Tuesday. Oct. 8rd, “ Development of the Use of Electric Motors," Col. 
R. E. B. Crompton. 

Friday, Oct. 6th, Domestic Electric Lighting," Mr. J. Swinburne. 

Tuesday, Oct. 10th, ** Electricity Meters," Mr. 8. Z. de Ferranti. 

Wednesday, Oct. 11th, “ Electric Heating,” Mr. W. J. Dowsing. 

Friday, Oct. 13th, ** Electric Telegraphs,," Mr. A. Martin (Postal Tele- 
graphs, Cambridge). 

esday, Oct. 17th, Arc Lighting," Mrs. Ayrton. 

Wednesday, Oct. 18th, “ Electric Traction," Mr. W. M. Mordey. 

Friday, Oct. 20th, Telephones," Мг. F. Gill. 

Entertainments of a less intellectual character will also be 
held frequently, and there will also be à café chantant in the 
annexe. During each day the finest military bands in the 
country have been engaged to perform, and the Lord Mayor is 
to be welcomed on Monday by a guard of honour of the Elec- 
trical Engineers (R.E.) Volunteers. 

In view of the magnitude of the exhibition, it is interesting 
to notice the extent of the preparations which have been made 
for the supply of electrical energy for the various purposes. 
The last exhibition held at Olympia of any importance in this 
respect was the Motor Car Show, and there the demand for cur- 
rent was considerable, but nothing like so great as it will be at 
the electrical exhibition. The bulk of the energy used will be 
supplied by the Hammersmith Borough Council, and will be 
single-phase current at 2,400 volts (primary) and 50 ~ per 
second. In addition, however, a generating set is being 
erected within the exhibition grounds specially for the supply 
of continuous current. Messrs. Babcock & Wilcox are putting 
down one of their marine-type tubular boilers, fitted with a 


chain-grate stoker, and working at a pressure of 165 lb. per 


square inch. This boiler will supply a high-speed Peache 
engine, built by Messrs. Davey, Paxman & Co., running non- 
condensing and directly-coupled to a Parker dynamo giving 
1,300 amperes at 220 volts. 

For the alternating-current supply there are three concentric 
feeders running directly from the Hammersmith Borough 
Council electricity works inthe Fulham Palace-road to Olympia. 
Two of these feeders were laid for the Motor Show, but the 
third has been drawn in quite recently. Each has a section of 
0:25 sq. in., and runs to a sub-station, specially built. "The 
sub-stations are immediately outside the main building, and are 
suitably disposed to deal with the load, one being almost in 
the centre of each side and the third in the annexe. Those 
on opposite sides are interconnected by a H.T. cable running 
under the floor of сушр Each is equipped with six 100 kw. 
Berry transformers and a Ferranti H.I. switchboard. In 
the primary of each transformer there is an oil-break 
switch provided with an automatic overload tripping device. 
The voltage of the secondary winding is 220. "The low- 
tension switchboard attached to each sub-station is built 
up in two halves, which may be connected in parallel by 
a switch fixed in the centre of the board. On each side of this 
paralleling switch are two feeder switches for supplying certain 
distributing points for incandescent and arc lighting. Evenly 
distributed on each side of the board are also 24 switches for 
the permanent arc circuits. A special feature of these boards 
is that every switch is double-pole. This is an essential in 
exhibition work, where alterations and additions to existing 
circuits are frequently necessary. The switchboards were sup- 
plied by the Edison & Swan Co., and the wiring was done 
by Messrs. Claud Hamilton. 

An admirable installation of arc lamps has been put in, and 
this will remain for the permanent lighting of the building 
after the exhibition is over. There are some 180 twin-carbon 
single-enclosed arc lamps by Messrs. Veritys and eight flame 
arc lamps 
The former are suspended from the roof in rows of four, alter- 
nate rows being supplied from the same end. Current is fed 
to the lamps by means of conductors suspended from each side 
of the building, and the lamps are worked in parallel. The 
wiring is arranged, however, so that series working may be 
employed if necessary. High up in the roof and spaced at 


of the Excello" type, by the Union Electric Co. 


equal intervals are the eight flame arcs, and the effect of these 
combined with that of the enclosed lamps is remarkably fine. 
Outside the building there are many more flame lamps, special 
posts having been erected along the side walk from the Ham- 
mersmith-road. A large decorative sign is also erected over the 
main entrance and will carry about 1,000 incandescent lamps. 

Very complete arrangements have been made for supplying 
exhibitors with current, an ample distributing network having 
been laid down under the floor. This network is divided up 
into “ districts " as far as possible and each district is supplied 
from a separate transformer. Ву this means the chances of a 
serious breakdown are greatly minimised, since two earths on 
adjacent districts will not be affected by each other, but if the 
two districts were joined together and run from two trans- 
formers in parallel, the two earths would have a serious effect. 
No hard and fast lines have been laid down to govern the 
area enclosed by each district, but the demands made by the 
different exhibitors have had to be taken as a guide. Ample 
facilities exist for interconnecting the districts should necessity 
arise, and if one district becomes overloaded a portion of it can 
be cut off and connected to the neighbouring district. Still 
greater flexibility is provided hy a number of pillars containin 
both alternating and continnous-current 'bus bars, to which the 
distributors may be connected as desired. 

Distributing cables are not cut in any way to provide ser- 
vices to exhibitors, but are merely bared, the service cables 
being attached by clips. All the service work is being carried 
out by the Hammersmith Borough Council electricity depart- 
ment, under the supervision of Mr. G. G. Bell, borough elec- 
trical engineer. Each exhibitor will be provided with a double- 
pole switch, fuse and meter, the energy being charged for at 
the low uniform rate of 1d. per unit. Provision has been made 
for meeting a demand from exhibitors equivalent to 40,000 
8 c.p. lamps. Exhibitors are required to wire their stands at 
their own cost in accordance with the regulations of the London 
County Council for temporary work, and as closely as prac- 
ticable in conformity with the general wiring rules of thg 
Institution of Electrical Engineers and the Phenix Fire Office. 
We published the wiring rules specially issued for the occasion 
in a recent issue. 

It is to be hoped that theso regulations will be strictly 
enforced, as it would be nothing short of a disaster if a fire 
or fatal accident were to occur owing to slipshod methods 
of wiring. However, under the supervision of Messrs. S. G. C. 
Russell (of the Phoenix Fire Office) and Albion T. Snell, who 
are acting as consulting engineers to the exhibition, there is 
little fear of anything of this kind happening. 


The following are among the chief exhibitors. Our next few 
issues will contain a descriptive account of the various exhibits. 


The four large stands in the centre of the hall are occupied by 


Messrs, Crompton d Co. This firm will show a new type of flame arc 
lamp and a large number of motors, in addition to fans, switch gear and 
instruments. A 30 н.р. single-phase motor will be exhibited driving a 
D.C. dynamo at 750 revs. per min., the motor being capable of working 
on a three-phase circuit at the same speed if desired. The ‘‘ Humpage’’ 
reduction gear will also be shown at this stand. 

The General Electric Co. will exhibit telephones, wires and cables, 
a large variety of fittings, bells, fans, resistances, heating and cooking 
apparatus, D.C. and A.C. motors, Papristeel " conduit, switches, instru- 
ments, arc lamps, &c. The telephones and fittings comprise some ex- 
ceptionally interesting features. 

The Edison & Swan United Electric Light Co., have made arrange- 
ments for exhibiting a great variety of incandescent electric lamps, trac- 
tion, ship, factory and colliery fittings, measuring instruments, bells, 
batteries, switches, heating and cooking appliances, fittings and eleotro- 
medical appliances. An interesting feature of this exhibit will be a model 
factory showing the entire processes employed in the manufacture of the 
Royal Ediswan electric lamp. 

Messrs. Veritys Limited, who will have a comprehensive exhibit of 
motors, arc lamps and accessories of every description. 


Messrs. Drake & Gorham.— This firm has three stands. At one it will 
exhibit a gas-producer set with gas engine, dynamo and switchboard suit. 
able for country house lighting. At a second stand there will be a cream 
separator, churn, pump and a dinner lift, all electrically driven and in 
operation, and a Holden magnetic clutch, also in operation. The third 
stand will be supplied with a fine display of electric light fittings. 

Electrical Engineers ( R.E.) Volunteers.—Portable field searchlight plant 
used in the 8. African war, armoured train projector, a Boer projector 
captured at Pretoria, mine cxploders and other apparatus. 
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Messrs. W.H. Allen, Son d Co.—Three-crank compound enclosed engine, 
two-crank compound engine, single-craok compound engine, surface con- 
denser, steam-driven twin air pump, three-throw air pump; a crank shaft 
which has been working for seven years at 3,600 hours per annum and 
shows practically no wear. 

The Langdon-Davies Motor Co.—The original model of the Langion- 
Davies motor; single-phase motors of various sizes driving D.C. gene. 
rators, cigarette-making machine, box-making machine and organ blower ; 
no-volt and overload cut-outs; H.P. meters and a emali petrol engine 
specially designed for small country house electric light installations. 


Callender's Cable & Construction Co.—Cables, feeder pillars, junction 
boxes, &c. 


Messrs. Ferranti Limited.— In this exhibit there will be almost an entire 
absence of the enamelled slate cellular form of switchboards so long 
associated with the firm's name, only the most recently designed switch 
gear being shown; remote control switches, and specimens of panels 
supplied to various large generating stations are shown. Other features 
include meters, starters, rheostats, circuit breakers and a new type of 
feeder charging gear. 


Messrs. Vickers, Sons d: Maxim.—An elect rically-driven planing machine, 
controlled by the firm'e patent beltless automatic reversing gear, which will 
be shown at work; D.C. and A.C. motors, and 5 ton electric winch, &c. 


Messrs. Babcock & Whilcor.—4A boiler-tube cleaner, consisting of a 
turbine, to which is attached four arms, having steel cutters at their 
extremities, and being worked by water power or compressed air. Other 
exhibits include a model of a water-tube boiler, a mechanical chain grate 
stoker, water softening and purifying plant, and specimens of wrought 
steel steam piping. 

Messrs. Crossley Bros,—Gas engines. 

The Reason Mfg. Co.—Arz lamps, street-lighting fittings, meters, demand 
indicators, fuse boxes, service boxes, time switches, &c. | 

Electromotors Limited.—Numerous D.C. motors started and stopped 
automatically by a special switchboard, and fitted with new patent brush 


holder, described elsewhere in this issue; propeller fans, electrically- . 


driven knife-cleaner, bufting machine, service lift, &c. 

The Simplex Steel Conduit Co.—The stand itself is built up entirely of 
Simplex enamelled and galvanised steel conduits and fittings; all types 
and sizes of the various grades of conduits, bends, couplings, tees, junction 
boxes, switches, ceiling roses, wall sockets, out-out fittings, watertight 
junction bracket and pendant boxes, &c. 

The Lahmeyer Electrical Co.—Dynamos, motors, &c. 

The Electrical Power Storage Co.—Storage batteries. 

The Electric & Ordnance Accessories Co.—Model passenger lift, D.C. 
Stellite motors, fans, crane controllers, Stellite switches, circuit breakers, 
motor starters, aro lamps and telephones. 

Messrs. Bruce Peebles £ Co.—Dynamos, motors, &c. 

Messrs. Geipel q Lanye.—Ward-Leonard rheostats, automatic motor 
starters, steam traps and separators, Vulcan meters and instruments, 
Locke insulators, insulating tapes, nickel tubing, speed indicators, turn- 
down lamps, &c. A special feature will be the automatic solenoid starters 
for starting up motors from a distance. 

Messrs. Dorman € Smith.—Circuit breakers, time. limit devices, switches, 
fuses, &c. 

Robertson Electric Lamps (Ltd.‘.—Incandescent lamps. 

The Tudor Accumulator Co.— Storage batteries and automatic regulat- 
ing switch of the Trumpy pattern. 

The Union Electric Co.—Flame are lamps, &c. 

. Messrs. J. Defries d: Sons.— Stewart arc lamps, Wirt dynamo and motor 
brushes, rheostats, &c. 

The British L. M. Ericsson Mfg. Co.—Telephone instruments and 
switchboards, military, portable and special telephones, testing sets and 
various accessories, 

The Sterling Telephone d Electric Co.—Telephones, switchboards, 
electric bells, indicators, bell pushes, fire alarm indicators, &c. The 
* Hygienea " hand-combination set (described elsewhere in this issue) is 
a special feature. 

Messrs. Nalder Bros.  Thompson.—Instruments. 

Messrs, Nalder Bros. « Co.—Instruments. 

The Hart Accumulator Co.—Storage batteries. 

Mesars.W. T. Henley's Telegraph Works Co, —H. and L.T. cables insulated 
with rubber, paper and jute, fire-resisting cables, insulating tapes, com- 
pounds, jointing materials, troughing, joint boxes, feeder pillars, fuse 
boxes, house wires, flexible cords, &c. | 

The Western Electric Co.—Cables, telephone plant, &c. . 

The Lancashire Dynamo 4: Motor Co.—A Turnbull & McLeod automatic 
reversibie booster, A.C. and D.C. dynamos and motors, a balancer set, 
motor-starting panels, &c. 

Are Lamps (Ltd.)— Arc lamps. 

Messrs, Brockie-Pell & Co. —Arc lamps. 

Messrs, Elliott Bros.—Indicating, measuring and recording instruments, 
testing sets, ohmmeters, leakage indicators, &c. 

Messrs, Everett, Edgecumbe di Co.—Instruments. 

Messrs. А. P. Lundberg.— Switches, fuses, &c. 

Messrs. Robt. W. Paul.—Instrumentg. 

E. S. Hindley d Sons, —High-speed engines. 

The Cape Asbestos Co, —Lagging, packing, &c. 


Tue Linolite Co. —Models showing the various uses to which the Lino- 
lite system can be put. 

The James Keith d Blackman Co.—Electrically-driven fans, blowers, 
rheostats, &c. 

The Pyrophone Co.—Fire detectors and fire alarms. 

The Lister Electric Mfg. Co. Dynamos, motors, switches, &e. 

Messrs. Joseph Kaye & Co.—Oil cans. 

The Crypto Electrical Co.—2 kw. alternator with exciter on same 
spindle, the two armatures having a common field coil; A.C. and D.C. 
motors and generators, carbon brushes, instruments, cut-outs, &c. 

The International Electric Co.— Telephones, fire alarms, electricity 
meters, bells, primary batteries, &c. 

The Temperley Transporter Co.—Working models of Temperley trans- 
porters for handling coal and other materials. 

Messrs. D. Santoni & Co.—Flame and ordinary aro lamps, fittings for 
Nernst and incandescent electric lamps, hand lamps, insalators, pole 
equipment for overhead-line transmission, switches, bells, indicators, 
electro-medical apparatus,insulating varnishes,carbon brushes and holders. 

The Sunbeam Lamp Co.—A working exhibit of Sunbeam" lamps, 
large and small candle flames in great variety, high candle-power lamps, 
motor starters, switches, radiators, fans, fittings and accessories. 

Messrs. A. Reyrolle & Co.—A new motor starter, standard panels, 
switches and fuses. 

The Morris-Hawkins Electrical Co.—Continuous-current motors. 

The British Electric Plant Co.—Double-acting feed pump driven by 
electric motor, a shunt-wound motor for extremely wide variations of 
speed effected by pure shunt control, parts of motors, &c. 

Ozonair Limited—Ozonisers. 

Messrs. Spagnoletti d: Co.—Switchboards for lighting and power, crane 
control boards, motor starters, a working model of the Stigler lift, meters, 
instruments, &. | 

The London Electrical Fittings Co.—An artistic display of fittings. 

Messrs. Pritchetts d Gold..—Storage batteries. 

Messrs, W. T. Glover & Co.—Cables, &c. 

National Telephone Co.— Telephone plant, &c. 

The Phenix Dynamo Mjg. Co.—Dynamos, motors, ќе. 

Messrs, Siemens Bros. & Co.— Miscellaneous. | 

The Imperial Lighting Co—lLarge illuminating device over main en- 
trance. This will consist of about 1,000 coloured lamps with fairyland 
reflectors. | 

J. Halden d Co.—Photo-copying frames and machines. 

“ The Electrician” Printing & Publishing Co.—A very large assemblage 
of standard electro-technical publications, 


Electric Baking.—It is stated in the Electrical World of New 
York that electricity bakes 1 Ib. of bread with a consumption 
of 3:685 kw.-hours in the plant of the Natural Food Co. at 
Niagara Falls. To bake the same weight of bread in an oven 
heated by combustion the company uses 0:3306 Ib. of anthracite 
coal, costing about 0:0687c. The factory is 466 ft. long by 
66 ft. wide and four and five storeys in height. The electric 
energy used for lighting, power and baking comes from the 
plant of the Niagara Falls Power Co., about 3,500 ft. distant, 
in the form of a two-phase 25-cycle 2,200-volt current, and is 
received in 18 transformers. Four of these transformers, rated 
at 75 kw. each, deliver current for incandescent lighting at 
115 volts. Four of 150kw. each supply 440-volt current to 
induction motors and a rotary converter. For the electric 
ovens there are 10 transformers of 140 kw. capacity each. Two 
of them are required for each oven. Machinery throughout 
the plant is driven by 87 induction motors, ranging from 
lH.P. to 40 H.P., and aggregating 560H.P. Some parts of 
the factory operate day and night, and the load from about 
6:30 p.m. to 6:30 a.m. remains nearly constant at 210kw. 
Within an hour after 6:30 in the morning the load rises to 
more than 700 kw., and, with the exception of а drop during 
the noon hour, ranges from that figure to more than 800 kw. 
until about 5 p.m. After that time it falls in an irregular way 
to the minimum of 210 kw. Perhaps the aingle operation that 
consumes more power than any other is that of shredding the 
wheat. From the shredder the wheat drops on to an endless 
belt, and is carried to the electric oven, or else goes to the 
cutter, and is divided into biscuit for the oven that is heated 
by combustion. One of the electric ovens for baking the 
shredded wheat in the form called triscuit turns out about 
2,483 triscuits per hour, weighing 77:61b. Energy consump- 
tion in the electric oven varied a little, but was some 286 kw. 
on an averago, this figure including all transformer losses. 
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THE WESTMINSTER ELECTRIC SUPPLY CO.'S “ITALIAN GARDEN” SUB-STATION. 


а ЗАБ ' ' . | . 
This sub-station is erected upon a site in Duke-street, Gros- the Crittal Manufacturing Co. The side panels of the pavilions 
venor- square, which, when cleared of buildings some years ago, are filled with wrought-iron grilles, and the semicircular орећ- 
was used temporarily as a private garden. Owing to the great ings in the side walls with cast-iron frames and prism and head 
difficulty of obtaining any site in this district for a sub-station, | lenses. . Buff, red and black tiles are employed in the paving 
an arrangement was made with the Duke of Westminster, the | of the roof garden, and are laid to a simple pattern on asphalte 
owner of the Duke street site, whereby the Westminster Elec- | and sheet-lead damp course. Messrs. G. Trollope & Sons have 
tric Supply Corpn. obtained a lease of the land on condition | been responsible for the building contract. | | 
that the building should be of an ornamental character, and , The machine room (Fig. 8) Б Teached by duplicate staircases 
that a garden should form part of the building scheme (Fig. 1). and by two hydraulic lifts, one in each pavilion. Each lift is 
capable of carrying a load of 20 tons, and 
the platform is large enough to take a full- 
sized railway trolley, which is backed on 
to it and lowered into the machine room. 
These lifts were made by the Easton Lift Co. 
‘The travelling crane is arranged to pass 
over the lift when at the machine-room floor 
level. 

It will be seen from Fig. 4 that the machine 
room is capable of holding plant to the 
extent of 12,000kw., but at present only 
one-half of the space is being made use of, 
the other half, however, being quite ready 
for the reception of the machinery when the 
time comes. A brick wall from floor to roof 
has been built midway between the two ends 
of the building. There are now installed four 
Siemens 400 kw. motor-generators (Figs. 6 
and 7), each of which consists of a 450 kw. 
three-phase induction motor directly con- 
nected to a 400 kw. 400 volt continuous- 
current generator. No step-down trans- 
formers are employed, but the 6,000 volts 

` are taken directly from the feeders, through 
the switch gear, to the stators of tho motors. 
| The stator frame is of cast iron, the core 
For this reason, the sub-station itself is constructed in the | plates, which are bolted to the frame, being arranged with venti- 
basement, while the roof forms the now famous Italian garden, lating spaces, so that the current of air set up by the rotor 
at a level of some 8 ft. above that of the street. escapes, by means of the spaces, through slots cast in the frame. 
This garden (Fig. 2) is laid out in a formal manner, having a | Mica tubes are employed for insulating the stator windings. A 
fountain in the centre, with sheltered seats at the back of each cast-iron spider keyed to a steel spindle carries the rotor core. 
pavilion, and ornamental stone seats in the centre, covering 
the upcast ventilating shafts and emergency exits. Terra-cotta 
flower boxes are arranged on each side, and large trees in tubs 
form an avenue down the centre. The building is lighted and 
ventilated by means of air shafts constructed in the balustrad- 
ing on each side of the entrance steps and in the pavilions, the 
shafts serving the lavatories and w.c. apartments being entirely 
separate from those connected to the engine room and offices. 
Natural ventilation is assisted by electrically-driven fans, the 
air being filtered through gauze screens, and provision is made 
for warming and drying it when necessary, in winter, by steam 
heaters. The ventilating apparatus is designed so as com- 
pletely to change the atmosphere of the engine room six times 
per hour in summer and three times per hour in winter. 
Fresh air is discharged into trunks formed under the switch- 
board galleries, whence it is distributed through numerous 
small gratings along each side of the room, the incoming air 
currents being directed between the machines; the entrance 
pavilions also form powerful extract shafts. The heating 
apparatus supplies hot water to the lavatories, which, together ; 
with the ventilating apparatus, has been supplied and erected 
by Messrs. К. Crittall & Co. А public urinal stood on a part — — — — — 
of the site, and has had to be re-instated ; it now forms part Ета. 2.— VIxw or [TALIAN Gakbzx. 
of the building scheme, and has been constructed in the half 
basement at the western end of the building. Entrance to it | The bearing shields are registered in the stator frame and have 
is gained through the side wall by steps formed in the north | self-aligning bearings, which are ring lubricate and lined with 
pylon at that end. white metal. For starting up, a switch and resistance are 
The pavilions, balustrades, steps and walls above street level | mounted on the rotor spider, the switch being operated by a 
are faced with Portland stone. The interior throughout is faced rod passing through the centre of the spindle and worked 
with Farnley white-glazed and blue Staffordshire bricks. Exceed- by means of a lever on the outside bearing. Resistance 
ingly handsome entrance doors to the pavilions are constructed is cut out in six steps, and the starting current does not 
of rolled-steel joists and plates with cast-iron panels, made by exceed 50 per cent. of the ful!-load current. It will be 


Fic. 1.—QENERAI. VIEW OF ITALIAN GARDEN SUB-STATION, 
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seen from Fig. 7 that the overall length of each set is only 
12 ft. 5in., the sets presenting a very compact appearance. 
The motor is self contained, and may be taken away complete 
by unbolting the coupling between it and the continuous- 
current generator. As a matter of fact, each motor, weighing 


about 15 tons, was packed in a case, and all that was necessary 
on arrival was to take it out and bolt it down to the founda- 
Thus all erecting work was done before 


tions prepared. 


because of the very confined space available. "The arrange- 
ment, designed and specified by Messrs. Kennedy and Jenkin, 
is shown in Fig 11, and this arrangement has been worked to 
very closely in carrying out the work, although the British 
Thomson-Houston Co. have used their standard types of 
switches, &c. 'The actual arrangement is shown more in detail 
in Fig. 12. 

There are four feeders coming into the sub-station, two 


Fic. 3.— GENERAL VIEW or Macuine Боом, 


delivery. Only onc bearing is carried by a pedestal, the other 
two being carried by the spider frames of the induction motor. 
Tunnel winding is employed on both stator and rotor. A 
special feature of the sets is their freedom from noise and vibra- 
tion when running, the speed being 350 revs. per min. The 
magnet frame of the generator is of cast iron and is oval in 
section. Each machine has eight poles of round wrought iron, 
cast-welded into the frame. Laminated pole-shoes are screwed 
to the pole-face, a form of construction which, it issaid, affords 
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being from the Central Electric Supply Co.’s Works at St. 
John’s Wood (The Electrician, Vol. L., p. 467), one acting as 8n 
inter-connector with the Davis-street sub-station, and the fourt 

as an inter-connector with the Millbank-street sub station. 
These cables were supplied by Callender’s Cable and Con- 
struction Co., and each is of the 6,000 volt, three-core, lead- 
covered and wire-armoured type. Each core is of 0:15 8d. 10. 
section. Until they reach a point about half-way through tbe 
wall of the building the cables are laid solid in iron troughing- 
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Fig. 4.— PLAN or INTERIOR ОЕ SUn- STATION. 


greater rigidity and stability than that in which the entire pole 
is laminated. Those parts of the armature winding projecting 
beyond the core are secured by nickel steel bands, provided 
with a special clamping device which greatly facilitates their 
removal from the armature. The field coils are former-wound. 

The switch gear differs somewhat from that which it is now 
customary to instal for extra-high-tension working, chiefly 


. . b- 
Perhaps the most interesting feature of the Duke-street su 


station is the excellent arrangement of the switch gear. 6 
is absolutely no inflammable material, and there 18 1 T. 
ing of cables. It will be seen from Fig. 4 that the E. me 4 
feeders are brought into the building on the north 8 Fine 
that they immediately enter sealing and dividing. iy oí 
(Fig. 8). From this point, the conductors consist enu"? 
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bare copper supported on porcelain insulators. They are 
taken first to fuse boxes situated on the top gallery ; these 
fuses are, however, primarily intended as isolating switches, the 
fuses being carried in insulating handles. Next in order after 
the fuses are the ammeter transformers, but it should be men- 
tioned that between the fuse boxes and the switch-gear on tha 
gallery beneath, thick iton plates have been fixed. Below these 
iron plates are the main switches, which are thus entirely 
separated by a fireproof partition from the ends of the feeder 
cables. Should any aceident occur on the switchboard it is 
practically impossible for an arc to spread. By removing the 
fuses the ends of the cables can be connected temporarily by 
cables laid in the gallery immediately in front of the fuses. In 
this way it should be possible to keep the cables and machines 
in use even in the case of a serious accident to the switch- 
board. The main switches are of the oil-break type, and 
are worked by hand by levers on the front of the switch- 
board. An automatic tripping device actuated by an over-load 
relay is provided for each. The switches are released by sole- 
anita mounted below the operating handles on the front of the 
panels and energised by direct current at 200 volts, supplied to 
them through the contacts of time-limit overload relays. Each 
feeder or motor is fitted with three such relays, one per phase, 
the time limit being obtained by air buffers with adjustable 
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vents. For the supply of the overload relays, each three-phase 
circuit is equipped with three series or current transformers. 
A red lamp, fixed on the front of the board, indicates whether 
the current which actuates the tripping devices is available. 
Should the lamp go out it is at once apparent that no reliance 
may be placed on the automatic overload devices. Signal 
lamps indicative of the position of the main oil switches are 
not employed, but excellent visual indication is given by means 
of the hand levers themselves, as shown in Fig. 12. When the 
switch is opened by hand, the lever occupies the lower position, 
but if it should be tripped automatically the lever remains in 
the upper position, but in this case a pair of coppered links 
project, and the fact that the switch has been opened is at once 
apparent. In the case of the feeders, an ammeter is connected 
in one of the current transformer secondary circuits. In the 
case of the motors, an ammeter and a watthour meter of the 
balanced three-phase type are supplied in the same way. All 
voltmeter and other pressure connections to the panels are 
derived from oil-insulated potential transformers with a ratio 
of 6,000 to 100 volts, and all secondary circuits of both current 
and potential transformers, are heavily earthed where they 
emerge from the transformers, thus removing all chance of high 
voltage reaching the operating boards even in case of a breakdown 
of an instrument transformer from primary to secondary. 
After passing through the main oil switch the three conduc- 
tors constituting a feeder reach the ’bus bars by way of two 
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selector switches, there being duplicate bus bars. Thus, if it 
should be necessary, the main oil switch may be closed or 
short-circuited and all connections made by the selector 
switches. These latter are worked in a manner precisely 
similar to that employed for the main switch, but they are not 
provided with any automatic tripping device. Each selector- 
switch lever is mounted on either side of the main-switch 
lever. The 'bus bars are of bare copper, mounted on porcelain 
insulators, and each bar has a section of 11 in. by ; in. Spark- 
gaps of the B.T.-H. standard pattern are connected to the 
feeders on the emergence of the latter from the dividing 
boxes. | 

Connections are taken from each side of the main switch to 
what are known as the synchronising and charging bars. 


Fic. 6.— 400 kw. Імростіох Moron. GENERATOR. 


These bars perform two distinct functions; primarily they 
are intended as a means by which the feeders may be charged. 
This is effected by placing in series with the feeder, which it 
is intended to connect with the main bus bors, a resistance, 
and gradually cutting out the resistance until it is finally short- 
circuited. The resistances themselves are situated immediately 
under the switchboard and consist of long narrow porcelain 
pots containing water. It was found when this apparatus was 
given a trial that ordinary tap water was quite useless owing 
to its low resistance, and distilled water, therefore, had to be 
employed. There are 12 of these pots, four in each phase, and 


Fic. 7.—ELEVATITON or 400 xw. Moron-aENEna TOR, 


they are all regulated simultaneously by means of plungers 
connected to a beam. This beam is raised or lowered at will 
by a wheel on the front of the switchboard, the motion being 
transmitted by gear wheels and bicycle chain. In appearance 
and action the resistances are very similar to the familiar Lyons 
liquid “dimmers” used for theatrical purposes. Connection 
of the feeder to the charging bars is effected through a pair of 
oil switches worked simultaneously. This is done, of course, 
while the main switch is still open. Assuming that it is re- 
quired to connect an interconnecting feeder to the bottom 
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main bus bars the following is the procedure. 
bottom selector switch is closed and then the charging bar 
switches, all resistance being in, and the voltage thus being 
reduced to about 2,000. Resistance is then gradually cut 


out and when there is no more in the main oil switch is 


6.000 VOLT, 3 PHASE 450KW. 
INDUCTION MOTORS 
1 i i i 


3 CORE CABLE 


TERMINAL BOXES 
FOR CABLES 


FUSES 


AMMETERS 


First. the 


"bus bars at the sub-station and the synchronisihg apparatus is 
therefore provided, not so much, perhaps, to enable the 'bus 
bars to be got into step as to make it possible to find out 
whether they are in step. To prevent the cross-connection of 
two feeders through the charging bus-bars a key is provided 
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closed, and the charging gear disconnected by opening its 
switches. Ammeters are inserted in the resistance circuits 
so that the charging current may be observed at any moment. 
Provision is made for synchronising, but the apparatus will 


which must be inserted to release any charging switches from 
the open position and cannot be removed when a charging 
switch is closed. 


For connecting the 'bus bars together a separate panel 


probably be used very little, as the motors are of the induc- equipped with an oil-break switch is provided, but it will be 
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Fio. 9 —View or E.H.T. SWITCHBOARD. 


tion type. 


There is a possibility, however, that the two , observed that if both selector switches of either a feeder or a 


feeders from the generating station may be connected to | motor lead are closed at the same time this brings about the 


separate generators and it may be required to run these two 


. desired result. 


All connections are made by means of bare 


feeders in parallel on the same bus bars at the suh-tation. copper covered by porcelain tubes which are painted in dis- 
Again it may be necessary to connect together the duplicate | tinctive colours, the same colour being employed for the same 
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Fio. 10.—Back or E. H. T. SWITCHBOARD. 
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phase throughout. The framework of the switchboard is of 
Iron and there is a complete lack of inflammable material. 
Conductors behind the board are admirably arranged, and con- 
nections may be traced out with the greatest of ease (Fig. 10). 

Regarding the connections from the 'bus bars to the motors 
there is little to be said. A pair of selector switches and a 
main switch are provided for each machine, the mode of work- 
ing being identical with that for the feeders. In this case, 
however, the synchronising and charging bars are, of course, 
unnecessary. After leaving the main oil switches the eon- 
ductors pass through fuse boxes and then into terminal-dividing 
boxes, whence armoured cables are taken to the machines. They 
run in culverts from a subway beneath the E.H.T. switchboard. 
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Removable covers are provided for theculverts, and thus it is possi- 
ble to trace ont every conductor from its entry into the building. 

The E.H.T. system is run with no intentional earth on the 
neutral. To indicate whether an earth exists either on the 
network in service or on any additional gear which is being 
charged, three potential transformers are connected between the 
three phases of each of the charging ’bus bars and earth. The 
secondaries of these potential transformers are carried to volt- 
meters on the charge-and-test panel. As long as there is a balanced 
potential between the three cores of the network and earth these 
voltmeters will read alike, giving an indication equal to the volts 


between phases divided by 4/3, but if an earth exists on one phase 
the corresponding voltmeter reading falls to zero, while the other 
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two rise to the pressure between phases. This arrangement switchboard (Figs. 13 and 14) and there conrected to the bus 
gives, therefore, the same indications as does an electrostatic bars through I. T. E. reverae-current circuit-breakers. The bus 
ground detector, but without bringing any high voltage to | bars are in duplicate and connections can be made -to either 
an instrument. The switchboard panels are of black slate pair by means of plugs on the front of the board. A bar- 
enamelled front and back and carry no high tension equipment coupling panel is provided for connecting both pairs of bus 
whatever. All such equipment is carried on a substantial steel bars together if necessary. Behind the main panel is a second 
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Fic. 13.—Diacram or Connections oF L.T. CoNTINUOUS-CURRENT SWITCHBOARD. 


frame behind the panels, with a working passage-way between | panel carrying the fuses and watt-hour meters. In the event 
the panels and the high-tension gear on the one side and be- | of a fuse blowing the molten metal can do no harm, as the 
tween the gear and the station wall on the other, thus making | only thing in the vicinity is a blank wall directly opposite. 


the high-tension gear accessible from both sides. An interesting feature of the ’bus bars is the method in which 
they are built up so as to allow for increasing their section if 
8 necessary. They consist of a number of strips clamped to- 


А gether, the clamps being large enough to take a number con: 


siderably in excess of that which they now carry. The con- 
tinuous-current feeders are taken through plug bars, which 
enable them to be connected to either pair of bus bars, then 
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TOE OOD , 
22 2 _ L 2 through ammeters, carbon-break switches and fuses i 115 
С street. The continuous current switchboard is by Messrs. 0 
0 10 12 14 16 Fowler & Co., of Leeds. duc- 
Fic. 14.—SECTIONAL ELEVATION or L.T. CoNTINUOUS-CURRENT Spacious feeder subways are provided (Fig. 15), : E 
SCR. tors being of bare copper, painted a distinctive colour and SUP 


ported on porcelain insulators. Considerable space 158 us 

On the continuous-current side the connections are again | adopting this method, and though it may be slightly result 

extremely simple. The leads from the generators are of | costly than that of using insulated cables, yet the 8 5 10 

1 вд. in. bare copper, also laid in culverts with removable covers. | is a much better job. Moreover, there is no insu ji a 
They are brought up to the back of the continuous current | depreciate with age, and the conductors, therefore, last р 
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tically for ever. For lighting the sub-stations, connections are 
made to the company’s low-tension distributing network out- 
side, and thus there is no fear of the place being in darkness in 
the event of a breakdown. The wiring has been carried out 
by the Westminster Co. in Simplex screwed tubing. 

Sir Alexander B. W. Kennedy, who designed the sub-station, 
is to be congratulated on the success which has attended his 
efforts to deal with a difficult problem. All the machinery is 
far below the street level outside, and the task imposed upon 
the architect, Mr. C. Stanley Peach, who had to combine an 
Italian garden with a water-tight machine room, was no light 
one. The result is a high tribute to the combination of 
first-class engineering and architectural skill. The entire work 
has been carried out under the supervision of Mr. D. T. Powell, 


acting as resident engineer for Messrs. Kennedy & Jenkin. 


To Mr. C. O. Grimshaw, assistant engineer-in-chief to the 
Westminster Electric Supply Corpn., we tender our sincere 
thanks for his courtesy in giving us an opportunity to inspect 
the sub-statiou and for placing at our disposal the information 
contained in this article. 


WILLANS & ROBINSON’S STEAM TURBINE. 


Willans & Robinson’s most recent turbine, the photographs 
having been taken with a view to showing the general arrange- 
ment and principle of the governor gear. It is well known 


and in no way interfere with the turbine itself and the turbine 
bearings. 

A glance at Fig. 2 shows that the main regulating governor 
(which is the larger of the two), and of Wilson Hartnell's well- 
known type, acts direct, through a single lever, on to the main 
throttle valve, an adjustable spring attached to this lever being 
worked by a hand wheel when a variation in the speed is 
required. This method of governing, direct from a centrifugal 
governor on to the throttle valve without the intervention of 
complicated steam and oil relays, has been shown by Messrs. 
Willans & Robinson to be satisfactory. 

The smaller governor of the two, shown in both illustrations, 
is the runaway governor, and is set so that at a predetermined 
speed the governor, through the connecting link, disengages a 
lever to which a dead weight is attached. This lever in falling 
closes the auxiliary stop valve and completely shuts off steam 
from the turbine. The connecting link of the auxiliary 
governor is clearly shown in Fig. 2. 

It will be seen that the tachometer is driven off an extension 
of the main-governor spindle, whilst the centrifugal oil pump 
is driven off an extension of the auxiliary-governor spindle. 
The oil tank, with its necessary strainer (which is easily 
removable for cleansing purposes), is shown underneath the tur- 


bine end bearing, and, in fact, supports one end of the turbine. 
We are enabled to illustrate this week two views of Messrs. 


In conclusion, attention might again be drawn to the fact 
that the position of the auxiliary gear in no way interferes 
with the turbine proper, nor yet with the main bearings, which 


‚аге accessible without touching the auxiliary gear. . Although 


Fro, 1.— WinLLANs & Ковіхвох 1,000 Kw. STEAM TURBINE. 


that this make of turbine follows in principle the standard 
Parsons type, and that it is only in details of design and con- 
struction that modifications have been introduced. 

Attention has already been drawn* to the special method of 
fixing the blades on to the shaft and intothe stationary case— 
namely, in half-rings—instead of each blade being fixed 
separately—which is the method adopted by other builders of 
this type of turbine. The shrouding of channel section into 
which the ends of the blades are riveted has also been described ; 
the makers claim that this construction has considerable advan- 
tages, as the blades are not allowed to project like the spokes of a 
wheel without a rim, that the shrouding protects the blades and 
prevents stripping, and also that additional economy is brought 
about due to its use. 

Little attention has, however, been drawn hitherto to the 
question of governor gear and general arrangement of the 
auxiliary fittings, although in practice it is these parts which 
are of vital importance to the men who have the running of the 
plant. Thetwoillustrations accompanying this article show the 
details of the auxiliary parts of the turbine very clearly, and 
as all the working parts outside the turbine proper are collected 
on the extreme end of the turbine, they are easily accessible 


* The Electrician, May 26, 1905. 


Fic. 2.— DETAILS or GOVERNOR GEAR, 


there would seem to be no particular difficulty in the way of 
arranging for this, it is obviously not as easy a matter as would 
seem at first sight, which no doubt accounts for the fact that 
only quite recently anything in the direction of a simple and 
mechanical arrangement of parts has been found possible. The 
two illustrations in question refer to two 1,000 kw. turbines 
which Messrs. Willans & Robinson have recently completed for 
Mr. If. Faraday Proctor, for the Corporation of Bristol. 


A NEW BRUSH-HOLDER. 


À neat and unusually compact type of brush-holder has been 
patented and put on the market by Electromotors Limited, of 
Openshaw, Manchester. It will be seen from the accompanying 
illustrations that the spiral spring which serves to exert & uniform 
pressure of the brush on the commutator is totally enclosed in the 
cartridge shaped arm of the brush-holder, and is thus out of the way 
of dust and accidental injury. The milled nut A, when screwed 
further into or out of the hollow brush-holder arm, serves to adjust 
the pressure of the spring. The latter presses against a small plunger 
which abuts, at one end, against the face of the cam B securel 
clamped to the brush spindle C, while its other end passes throu 
the hollow nut A. It is now easily understood in what manner the 
brush acts. As soon as the brush wears down to the extent indi- 
cated in the third illustration, the small projection D comes in con- 
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tact with the head of the plunger and prevents the brush from 
descending further. Hence the metal parts of the brush-holder 
cannot possibly foul the commutator. The cam B is of such a shape 
that the brush, when lifted off the commutator, as shown in the 
second sketch, remains in this position, thus allowing any adjust- 
ments necessary and facilitating the renewal of the brush. 

The carbon is gripped in & clamp affording efficient contact. It 
will-be gathered that the design of the new holder is such that stick. 
ing and other minor troubles so often found in the sliding carbon 


Brush in Working 
Position. 


Brush in Position for 
Renewing Carbon. 


Position of Brush when 
Carbon is Worn Down. 


type of brush-holder are circumvented. Another point in favour of 


this new type relates to the small amount of waste of carbon. 
We are informed that the brush-holder is patented in all foreign 
countries. 


—— 


THE DISTRIBUTION OF POWER.* 


Twenty-six years ago, at the meeting of the British Association 
at Sheffield, August, 1879, a lecture, on “ Electricity as a Motive 


Power," was delivered to some thousands of working men, and, for 


the first time, they realised that forks and spoons could not merely 
be plated with the electric current but could also be polished with a 


brush made to spin with the same agency. The sea of upturned 


faces beamed with delight when Jack, their popular comrade, stepped 
on to the platform, took the newly-plated spoon in his hands, and 
burnished 1t—a pair of thin wires tied to a church steeple being the 
only connecting link between the dynamo machine in a neighbour- 
ing works—ordinarily used therefor electro-plating—and the electro- 
motor driving the polishing brush in the Albert Hall, Sheffield. But 
an electromotor is only a toy, thought my audience ; nobody could 
construct an electromotor that we could not stop with our hands. 
And at the end of my lecture, they actually tried, and—wondered. 
But it was in Paris, at the Palais de l'Industrie, the home of that 
Electrical Exhibition of 1881—which has now become classical— 
that modern electrical engineering was born, and shortly afterwards 
Punch exhibited the young infant thriving, and imbibing liquid 
nourishment from a storage cell. What will he grow to?” says 
the picture. What has he grown to? Aladdin’s ring, Aladdin's 
lamp whose slaves brought a fortune to him, and a fainting fit to 


9 Abstract of a lecture delivered at the meetiny of the British Associa- 
tion, Johannesburg August 29th, by Prof. W. E. Ayrton, F.R.S. 


his mother—were but poor magic makers compared with the ring 
evolved by Gramme and that boy Paccinotti—compared with the 
lamp constructed by those veterans Edison and Swan. In the 
* Arabian Nights" it is stated that Aladdin’s would-be uncle, 
the noted and learned African magician, knew that that within the 
wonderful lamp was not oil, and that he anticipated by many cen. 
turies the Johannesburg Municipality, who, to reconcile the inhabi- 
tants to having the electric pressure in their houses raised from 110 
to 230 volts, offer—like that other African magician —to give new 
lamps for old." It is also described how the lamp enabled Aladdin 
to carry off the Princess Badroulboudour, and the wicked uncle to 
transport the palace. But electric traction has carried off whole 
Dei hbourhoode out of cities into suburbs, and, by transporting 
hundreds of thousands daily, has helped to solve the problem of 
housing the working class. While electric distribution of power 
has discovered, not caves of buried jewels, but waterfalls of ever- 
flowing wealth. 

At the mines near Silver City, Idaho, for example, coal had 
reached 70s. a ton, wood 36s. a cord; for years the distribution of 
power was by donkeys, or long teams of horses slowly hauled the 
heavy loads of wood up the mountain road. Then the magician of 
this, the electric age, came to Idaho, and now the need of those mines, 
power—clean, dustless, weightless power—courses up the mountain 
side from Swan Falls on Snake River in the valley below. 

In exactly a decade after the Paris Electrical Exhibition of 1881, 
came the Frankfort Exhibition of 1891. More than 10 times 
2,000 volts was there used to transmit more than 100 B. p., more 
than 100 miles, with more than 75 per cent. efficiency. A death's 
head and cross bones was painted on every post along that 109 miles 
of railway line, Lauffen to Frankfort, for he who should touch these 
bare wires, with & pressure of 25,000 between them, secured electro- 
cution.. And a similar suggestion of mortality greets the wayfarer 
—in his own language, be he English or Dutch—on the posts of the 
Rand Central Electric Works. 


| 1882, 1883. ' 1886. 1591. 
— Hirschau Vizilleto Creil to Lauffen to 
to Munich. Grenoble. , Paris. Frankfort. 
| | 

Pressure at transmit. · 

ting end in volts. 700 3,000 6,000 25,000 
Horse power delivered : 

by electromotor....; 5:8 7:0 520 — 1142tolamps 
Distance in miles .... 3:5 8:75 3850 1087 
Percentage commercial | 

efficiency of trans- | А 

mission .......... 6:0 62-0 45:0 155 
Diameter of line wire | 3 wires each 

in inches.......... 018 0:079 | 0:2 of 0:158 
Material of wire...... l -— Silicum Copper Copper. 

| Bronze ie | 


"DE узул IMEEM Mox | ыы ы EU 
The table shows that the use of higher and higher pressures has 
enabled larger and larger amounts of power to be transmitted longer 
and longer distances, with greater and greater efficiency. a 
| Having explained this ina popular manner by means of anology, 
the lecturer continued :— | | i 
Probably, like myself, you have heard vague comparisons 0 : 
between the power of the Victoria and the Niagara Falls. Now, W 
is the true comparison? The flow at Niagara varies at different tunes 
ot the year from 62 to 104 million gallons per minute. At the Victoris 
Falls the flow can be one-twelfth of the smaller number - for it е 
now; and some authorities, well acquainted with the spot, 88у tha 
at the end of another three months the flow will only be half of dne 
that. The mean available drop at Niagara is about 160 ft. att : 
Vietoria Falls 380ft. Hence, while the minimum Niagara И 
represents about 8,000,000 н.р., the present Victoria flow 5 
about 580,000 H. P., or only about one-fifth of the preceding. T ' 
if those who predict the flow of the Zambesi sinking to pns "i 
like 23 million gallons per minute in November are true prop гац 
the Victoria Falls will then only give out about 300,000 E. P., 07, ah 
one-tenth of the minimum that Niagara produces, In all that Dre 
cedes I have taken the full power of the direct drop in each E 
that is, I have assumed in each case the intake to be close to the m 
drop, and I have deducted nothing for inefficiency of machinery son 
Now, how exactly does the efficiency in the electric transmit? (3) 
of power depend on (1) the pressure, (2) the power transmittec, 
the length of the transmission line, and (4) the resistance 9 
conductors composing it ? tities:— 
The very simple approximate formula connects these quan! 


Resistant 

3 D power transmitted x eg 110 m ondue 
on the тон 3 (thousands of volts)* tor in p 

a is limited 


This formula tells us that as long as the electric prese early 65 
to some 10,000 or 11,000 volts, a pressure boldly 5155055 Mines, 


1897 by the Rand Central Electric Works and at the M 


— —ü—H— а А — —— ͤ —— 6ů sme 


THE ELECTRICIAN, SEPTEMBER 22, 1905. 


897 


near Barberton, but the one that is still the maximum sanctioned in 
Great Britain, it will not be possible, even with a pair of conductors 
of good copper, and each as thick as jin. in diameter, to transmit 
more than about 6,000 H.P., or to transmit that power more than 
about 10 miles, without the loss on the road exceeding 10 per cent. 
The actual efficiency will, of course, be less than 90 per cent., since 
there will also be losses in the machinery at each end of the trans- 
mission system. 
Now Brakpan, where is the generating station of the Rand 
Central Electric Works, is almost exactly 23 miles from Johannes- 
burg—six wires come thence to Johannesburg, three of which have 
a joint cross-section about three-quarters that of the former. Hence, 
with 20,000 volts, about 8,000 H. p. could be sent to Johannesburg 
from Brackpan, through the existing wires with only 10 per cent. 
loss on the road, or about 8,400 H. P., which is rather more than the 
entire maximum output of that generating station on any occasion 
last year, with only 4 per cent. loss. 

The lecturer then pointed out a coincidence between the figures 
representing the growth of population of Johannesburg and the 
maximum electric pressures used for power transmission. 


Horse Pr'ssure at 


| | | . Trans- 
| mission power transmis- 
Year Eron | To Country. distance trans- sion end 
| | in miles. mitted. in volts. 
1897 Crofton . Californian * 33,000 
» | Redlands | . A ге sa ўз 
Bangalore India 92 1,300 35, 000 
1898| Provo is Utah 32 : 40.000 
Gromo Nembro (Lombardy 22 3,300 " 
Logan Salt Lake City Utah 150 2,600 ' 
canon Ету Butte Missouri 70 5,700 50,C00 
.. |Shawingan, Montreal Canada 90 15,000 „ 
Moutiers Lyons France , 112 ae 97,600 
Spokane , Washington 100 3,000 | 60,000 
T Guanaguato | Mexico 104 4,000 үз 
Electra SanFrancisco California 147 10,000 | is 
Colegate | Stockton ^ ,, 218 5,000 ^ n 


Not only have various successful 60,000 volt transmission schemes 
been carried out, but the Kern River Power Co. in California are 
constructing one for transmitting 4,020 н.р. over 110 miles at 
67,500 volts. : | | 

Transmission at 67,500 volts over 110 miles. Why, when the 
new railway—Brakpan to Witbank—is completed, 110 miles will be 
20 more than will separate the Rand from the coal fields at Witbank 
— fields that produce such good coal that the Central South African 
Railways have contracted to purchase 84,000 tons during this year 
at 68. per ton at the pit's mouth. Now, if six wires were used like 
those now employed by the Rand Central Electric Works, then, at 
67,500 volts, 9,000 н.р, might be put in at Witbank and only 5 per 
cent. lost on the road; that is, about 8,950 н.р. delivered on the 
Rand.. But the insulators would have to be placed much farther 
apart than on the existing Rand posts to prevent the starting of a 
brush discharge between the wires. 

You will now grasp why in 1895, 10 years ago, it was a bold and 
pioneering policy to equip the Rand Central Works for 10,000 volts 
and to use 18,000 volts during times of full load, but why in 1905 
the recommendation of some advisers to distribute power at only 
10,000 volts to the proposed sub-stations of the contemplated 57 
miles of electrified railways—Springs to Randfontein—is most re- 
trograde of those advisers to the railway. In 1879 a firm of elec- 
trical contractors, well known then and equally well known now, 
told me that they had been asked to tender for the construction of 
an electric transmission system to convey a comparatively small 
amount of power 10 miles. But since they considered that they 
could not possibly hope to deliver more than half, while, in practice, 
they feared that they would only succeed in delivering much less, 
the proposal had to be ranked with the exploits of Gulliver and 
Baron Munchausen, and so even that firm declined to tender. To- 
day, 26 years later, electric power is, from an engineering and from 
a business point of view, being successfully transmitted 232 miles— 
nearly as far as some of you took 15 hours the night before last in 
being transmitted from Ladysmith. 


Next I come to a very important question, and one that merits 
far more consideration than it has yet received. There are two 
kinds of electric current—direct current and alternating current. 
Now which kind of electric current should be used for the distribu- 
tion of power over long distances? Practically, every electrical engi- 
neer will at once reply: Alternating, of course. Well, I am going 
to preach heresy. 

The alternating current has undoubtedly the great advantage 
that a motor can be constructed with no rubbing electric contacts, 
every wire may be permanently soldered in position, a condition of 
considerable importance in dusty placcslike mines. Another advan- 
tage possessed by an alternating current is, that an alternating-current 
dynamo can be constructed to produce a large horse power at a high 


worse than 100,000 volts direct. 


voltage ; and further, this alternating voltage can be transformed 
into a still higher one without the use of moving machinery. Con- 
trasted with this, no single large direct. current machine has ever 
been constructed to generate more than about 8,500 volts, and no 
means is known for efficiently converting a direct-current voltage into 
a higher or a lower one without the use of moving machinery. 

So far then my case seems weak! The advantages of using great 
electric pressures we have seen. Are there any disadvantages ? 
This is a disadvantage: the risk of piercing the insulation! See how 
thick the insulating material has to be on cables, how far apart the 
conductors have to be placed, even when the cable is intended for 
only 10,000 volts. But does this consideration supply any argument 
for, or against, the use of one kind of current rather than the other ? 


Small current and high pressure must be used for the economical 


transmission of power over long distances, whether the current be 
alternating or direct, I agree, but, ladies and gentlemen of the jury, 
I submit that, while from the point of view of economic transmis- 
sion, 60,000 volts alternating means exactly the same as 60,000 
volts direct, from the point of breakdown of the insulation, 60,000 
volts alternating is as bad as 85,000 volts direct, indeed, may be 
For an alternating current con- 
sists of waves like the waves of the sea. In &storm the waves may 
be running mountains high, and yet the average depth of the sea 
remains the same as in a calm. But what does it benefit the poor 
assengers, when tossed helplessly backwards and forwards in their 
rths, and feebly calling Steward," to be assured that, although 
the waves be peaked, and the maximum elevation large, the square 
root of the mean square of the amplitude of oscillation is quite con- 
sistent with perfect internal tranquility? And so feels the poor 
insulating material—the mean electric pressure may not be very 
large, and yet tho crests of the waves may be so high, and the 
troughs so low, that its strength cannot stand the electric tossing. 
But there are other disadvantages in the use of alternating current. 
[The lecturer here showed an experiment to demonstrate the 
increased drop of pressure in an inductive circuit when supplied 
from an alternating source of supply instead of with direct current.] 
This self-inductive effect, as it called, is small, if the going and 
return conductors be straight, short and near together. But, if the 
distance over which the power is to be transmitted be lorg, the wires 
obviously cannot be short, and if, to obtain economy, high electric 
pressure be used, the wires cannot be put very near together, since 
that would lead to a brush discharge through the air from one con- 
ductor to the other, producing leakage. Indeed, the minimum dis- 
tance that must separate the conductors has to be increased very 
rapidly with the pressure. The table gives this minimum distance 
for conductors, „q in., 75 in. and у in. diameter respectively. It is 
to be noticed that increasing the thickness of the wire greatly di- 
minishes this minimum. For instance, at 80,000 volts, doubling the 
thickness of the wire from ] in. to ; in. diminishes the minimum 
distance from 65 ft. to 133 in. | 
Johannesburg. Elevation 5,689 ft., January, 1905. Barometer 2j in. 
— Temperature 915 ff. 


Minimum distance that must separate two parallel wires to prevent the 
| starting of a brush discharge. 


: А Diameter of wires in inches. 
Electric pressure in volts | | _ 


between wires. 


1/10. 2/10. 4/10. 

40,000 8·8 in. 

50,000 32:2 in. b 

60,000 9-9 ft. 147 in. 

70,000 3577 ft. 33-8 in. is 

80,000 я 6:5 ft. 13 6 in. 

90,000 | P | » 23:0 in. 
100,000 9 | к 38-0 in; 


It must, of course, be remembered, that these are minimum dis- 
tances, and that the distances apart at which the wires have actually 
to be fixed in practice are much greater. | 

But that is not the whole indictment against the use of alter- 
nating current for long-distance transmission. Leakage from wire 
to wire can be rendered small, but still, if the current be alternating, 
it always flows along the wires, even if all the apparatus at the dis- 
tant end be entirely disconnected from them. The very first thing 
that struck Ferranti, the Brunel of electricity, when he commenced 
transmitting power with alternating current at 10,000 volts pressure 
from Deptford to London was that the current flowing into the sys 
tem at Deptford was as large during the daytime, when practically 
no lamps were turned on in London, as during the evening, when 
many were glowing. And, in the case of the 150 miles transmission 
at 50,000 volts, by the Bay Counties Power Co, in California, it was 
found that to charge even the aerial lines as a condenser required 
40 amperes, so that the current flowing into the system remained 
practically unchanged when the useful load was decreased from 
several thousand horse-power down to nought. 

Now, this is the very opposite of the effect we previously noticed, 
for in that case it was the alternating pressure that failed tp send 
the current into the transmission system. Surely, then, the one 
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effect is a correction of the other. That is so, and I will give you a 
practical illustration :— 

` I have here two transmission lines, the one with its going and re- 
turn conductors placed far apart so as to exaggerate the first effect ; 
the other with its going and return conductors near together to 
exaggerate the second effect; indeed, as I am employing for this ex- 
periment only a pressure of 100 volts, there is no risk of brush dis- 
charge, and so I have put the wires extremely near together on the 
second transmission line. The alternating current produced by the 
dynamo divides itself between the two transmission lines and thetwo 
branch currents are about equal. 

But, as you may see by means of the oscillograph—an instrument 
developed in my laboratories by Mr. Duddell, one of my students, 
for giving us a picture of the current and pressure waves in each of 
the two circuits—there is a great difference between the waves in the 
two circuits. In the transmission line with the wires far apart, the 
reversals of the alternating current occur after the reversals of applied 
pressure, the crests of the current wave lag behind the crests of the 
pressure wave, whereas in the case of the transmission line, with the 
wires very near together, the exact opposite occurs—viz., the crests 
of the current wave are in advance of the crests of the pressure wave. 

Now, in the circuit coming from the dynamo both current waves 
exist together, and as the crests of the one wave co-exist with the 
troughs of the other there is interference, and the result is practically 
no current at all. So here we have the rather surprising result of 
practically no current in a main circuit, and yet a considerable cur- 
rent in each of the branch circuits into which the main circuit divides. 

This may perhaps be regarded as a beneficial result, and should 
be added to the score of alternating current. But just as a very 
small alternating current in the main circuit can be split up into two 
large currents in the branch circuits, a small alternating pressure can 
be split up into two large alternating pressures, and in that case the 
result must be scored against the use of alternating current. 

In this experiment I use also two circuits, one with the conductors 
very far apart and the other with them very near together; but, 
instead of employing these circuits as two branch transmission lines, 
I put them end on so that they constitute successive portions of the 
same transmission line. An alternating pressure of only 69 volts is 
provided by the dynamo, and applied to the whole arrangement, and 
yet you observe that, between the going and return conductors in 
that part of the circuit in which they are far apart, as well as in that 
part in which they are near together, a pressure exists of 2,400 volts, 
which is 85 times as great as the entire pressure supplied by the 
dynamo to the mains. 

This result with alternating electric pressures is not unlike that 
obtained with mechanical forces when a small force is resolved into 
two very large ones, with each of which it makes nearly a right angle. 

Much damage has been done to electric cables used for the distri- 
bution of power by these unexpected high pressures produced by 
resonance in alternate-current circuits. A cable may have been 
tested at twice or thrice the working pressure and passed as satis- 
factory. But if there is a liability of a pressure being applied, which, 

as you see, May in somewhat extreme cases be 20 or 30 times the 
working pressure what avails it, there being & factor of safety of 2 
or 8—disaster must follow. 

Now, with direct current for long-distance transmission, there is 
no question about the electric pressure at the top and bottom of a 
wave being much greater than the mean pressure, no question about 
self-induction reducing the current no objection, therefore, to put- 
ting the conductors as far apart as the risk of brush discharge 
may necessitate—no question about capacity current, no resonance 
troubles, &. 

You are thinking, if the arguments were sound, the direct- current 
system would have been already employed for long-distance trans- 
mission. Well, but it has! Power up to 3,000 horse has been 
transmitted with direct current, at 14,000 volts, from Combe Garot 
to Le Locle and La Chaud de Fonds, round a circuit 82 miles long, 
4,600 H.P. has been transmitted with direct current at 23,000 volts, 
35 miles from St. Maurice to Lausanne, and a transmission system 
for 6,000 H. P. at 60,000 volts, over 114 miles from Moutiers to Lyons, 
1s in course of construction. Another advantage that is possessed 
by all these examples of direct-current transmission carried out by 
M. Thury, isthat it is the current that is kept constant, and the electric 
pressure that is automatically raised, when the demand for power 
is Increased, whereas, with the ordinary alternate-current system, it is 
the pressure at the lamp end that they aim at keeping constant and 
the current that varies automatically with the demand for power. 

Now, it is far more easy to maintain the constancy of the current 
flowing round a long circuit than to prevent the bobbing up and 
down of the electric pressure at the distant end of a long transmis- 
sion line, and that irritating dancing of the lights, which Johannes- 
burg is so familiar with, would be particularly difficult to avoid if 
the transmission line were long and the electric pressures nt its two 
ends differed by some thousands of volts. Constant current has also 
its well-known disadvantages, but these would not come into play if 

the constant current were not taken into houses, mines, &c., but 
used to drive motor-generators in sub-stations, the dynamo portion 
of the motor-generator being of any type desired. 


— 


The pioneering development that American boldness, enterprise, 
initiative and originality have brought about in the electric distribu- 
tion of power, combined with the extraordinary commereial success 
that it has won on both sides of the Atlantic, have made people ask, 
* Is such an industrial revolution in store for South Africa? At 
first sight one is inclined to answer, No!" This country is dotted 
with coalfields—coalfields blacken the map,.and the produce of some 
of them is reported to be nearly equal to the best Welsh coal in 
quality. When, on the one hand, one hears that good coal is brought 
from Witbank and delivered to the mines on the Rand at 13s. a ton, 
and that even this price will be lowered on the completion of the new 
railway from Witbank to Brakpan, one feels that long-distance electric 
distribution has not much chance—indeed, a proposal to burn slack 
coal at Vereeniging, only 33 miles from Johannesburg, and electri- 
cally distribute the power on the Rand, fell through. On the other 
hand, when one finds that at the Wankei coal fields themselves 
large coal costs 15s. a ton at the pit's mouth, and that Salisbury 
pays 86s. 5d., Umtali 43s. 6d. and Kimberley 67s. per ton, one feels 
that electric distribution in this country possesses possibilities. 

South Wales has many coal mines—cheap slack coal lies heaped 
at the pit's mouth. Let me put this question to you: If an elec- 
tric supply distributing company were to start in South Wales to 
obtain their electric energy, mot from waterfalls, mark you, but 
from coal brought to their generating stations from coal mines, 
would you anticipate, I ask, that such a company would obtain 
customers for their electric energy at the coal mines themselves?” 
“ No, emphatically no," you would reply, for that would be taking 
coals to Newcastle with a vengeance. And yet, within four years 
since that South Wales company was merely applying to Parlia- 
ment for an act to enable them to establish a distribution of power 
system, 14 of the largest eed companies and 30 of the mines are 
taking power at about $d. per horse power hour, the demand three 
months ago having reached 18,000 H.P., and rapidly increasing. 

That the North-Eastern Railway, and such & large number of 
manufactories along the Tyne, should, as seen from that other dia- 
gram, take power from the Tyneside Electric Power Supply Co.— 
which also has been but four years in existence—was perhaps to be 
expected, but that coal mines should obtain power by the burning 
of the product of distant collieries resembles at first sight the method 
of earning a living attributed to a certain village—viz., by taking in 
one another's washing. But this result is but an example of the sub- 
division of labour. At а coal mine, getting coal, and at a gold mine, 
getting gold. is the business; and at both, especially in the early 
days of sinking the mine, it should pay better to buy electric energy 
from an outside source than to generate the current on the spot. 

Niagara sends 24,000 н.р. to Buffalo, 30 miles away, and sells it at 
`0°74. per horse-power-hour to an eight-hour user there—a price 
which is not cheaper than the total cost of generating a бер 
hour at Buffalo with a large steam engine. But tapping electric 
wires to obtain any amount of power that may be needed, and just at 
the time that it is required, is far more convenient than erecting 
steam engines and getting up steam, and certainly cheaper in the 
early days of sinking a mine. 

It has been objected that the total steam-power curve of all the 
gold mines on the Rand show the same sort of falling off during the 
hours 4 to 7 a.m. and 5 to 8 p.m., and, therefore, that apart from 
using larger and more economical engines, and from diminishing 
the cost of superintendence for the energy sent out, there would be 
no saving by supplying many mines with electric power from 8 
common generating station. But if there be a railway in the neigh- 
bourhood, largely used by workmen, the slack hours of the mines 
will be the busy hours on the railway. Hence, if that railway be 
run electrically from the same generating station, the load curve 
will be flattened and much improved. 

On the Rand, however, there is an indisposition apparently to 
utilise distribution of power on a large scale. The labour conditions 
in this country are certainly peculiar. My friend, Mr. Denny, in 
his book on** Deep Level Mines of the Rand and their Future Develop- 
ment," expresses this opinion—and there is no man whose p 
on such matters I value more highly: It has, however, been fair y 
conclusively proved that in average conditions hand labour 1s bot 
speedier and cheaper than machine drilling." Contrary to ш 
and Australian experience, it may be true that in this country W 
men and machinery may be dearer and slower than black machinery 
and man rolled intoone. But it makes one uncomfortable, even е! 
happy, to think it possible, for it means that the muscular machin 
is more valuable than the inventor's brain. | ch 

Another objection felt by mine owners here to investing Jui y 
capital in machinery is the somewhat uncertain character of зе 

business, and a third against a mine depending for a sup ly of po s 

on an electric current coming from a distance is the climatic 1101 
ditions. South Africa has various unique big things, but it de me 
a monopoly of big atmospheric disturbances, and these distur Sus 
do not prevent electrical distribution of power schemes Brod orld 
forward by leaps and bounds in the other three quarters of t RES 
—the list given in my second table is merely a selection n say 
of those using the highest working voltages. During my shor tion. 
in this country I have been giving this matter much considers 
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Without stopping this evening to discuss the subject in detail, I may 
mention that, after the admirable work of Mr. Wilms, Mr. Spengel, 
Mr. Heather and others here, on the improvement of lightning 
arrestors for electric transmission lines, I think I also see my 
way to putting a nail into the coffin of these bugbear lightning 
troubles. | 

But, while advocating electric transmission of power, I should not 
start by constructing a transmission line from the Victoria Falls to 
Johannesburg. And I say that, not because I am of opinion that it 
could not be made to work, nor that, if direct current were used, it 
could not be relied on to give as satisfactory results as, or even better 
results than, some shorter existing ones on the alternate-current 
оош but because it does not appear to me that along the route 
there is at present sufficient demand for power to justify as large an 
expenditure of capital as would be compatible with a transmission 
line 586 miles long as the crow flies, and which would be no less 
than 745 miles long if made along a railway through Pietersburg 
and Gwanda, should that missing stretch of railway between these 
two places ever be constructed. 


Those who hold the opposite view will doubtless urge that when 
the Cataract Construction Co. of Niagara acquired in 1890 the right 
to use 100,000 н.р., and a further right to subsequently use another 
100.000 El. P., it required an extraordinary belief in the future of elec- 
trical engineering to expect that 200,000 H. p. could ever be distri- 
buted at & price that could compete with large local steam engines, 
and they will ask, Did not even Mr. George Westinghouse advise 
Mr. Stetson, the first Vice-President of the Cataract Construction 
Co., in 1890, that it would only be by compressed air that 
power could be commercially transmitted from Niagara to Buffalo ? 
And now what is the state of things? Power house No. 1 with 
ten 5,000 н.р. dynamos has been working for some time, power 
house No. 2 with eleven more 5,000 н.р. dynamos was com- 
pleted last year. Hence 105,000 E.. can be developed, and 
of this 75,000 н.р. is regularly distributed. Further, the Canadian 
Niagara Power Co. are constructing an electric station of an 
ultimate capactiy of 110,000 R. p., the Ontario Power Co. an elec- 
tric station, a little lower down, of 200,000 R. ., and the Toronto 
Power Co. one, a little higher up, of 1C0,000 m.r., all these three 
being on the Canadian side. Also the Electric & Hydraulic Co., who 
in 1881 started with a station, on the American side, to supply only 
1,500 E. H. P., have in hand a third station which will bring their plant 
capacity up to 185,500 E. H. P. 

Consequently, the total electrical horse-power that could be sent 
out from these various Niagara power houses when completed will 
appros ch 700,000 H. p., and represents about 80 per cent. of the water 
going over the Falls at the time of minimum flow. But taking into 
account the further fact that water is already abstracted to feed the 
Welland Power Canal and the Chicago Drainage Canal, and that 
other canals are projected, Mr. A. D. Adams has estimated that about 
41 per cent. of the minimum flow of Niagara will cease to pass over 
the Falls. In fact, the water that will cease to pass over the Niagara 
Falls will be nearly five times as large as the total amount passing 
over the Victoria Falls to-day. 

The “ Thunder of the Waters," the Cataract of Fearful Height," 
in America, which have inspired us and our ancestors with reveren- 
tial awe, шау appeal to our descendants as only a vast electric 
generating station. Very gratifying to us as engineers, extremely 
distressful to us as lovers of the beautiful. 

Now what has caused this vast development in the distribution of 
power; what is the secret of this extraordinary success? It is that 
in the immediate neighbourhood of the Falls there have grown up 
works which take some 60,000 H. p., works which not only want 
cheap power, but power in an electric form for electro-chemical pro- 
cesscs, and need it in an undiminished amount day and night, week- 
day and Sunday. The Carborundrum Co., which manufactures 
emery's rival grinding material, furnishes an absolutely steady load 
of 5,000 E. H. P., the Union Carbide Co. 15,000, and so on, loads 
which, from their magnitude and their absolute steadiness, make 
the electric light engineer’s mouth water. 

Now, what is the prospect of such a steady load growing up 
locally within, say, 3 miles of your Falls? Even on the spot it 
is difficult to obtain trustworthy information; by some it is said 
that one condition of the contract for the construction of the rail- 
way, which is being pushed forward to the copper, lead and zinc 
fields at Broken Hill, 400 miles to the north-east, is that 100,000 
tons of the ore must be sent to Beira yearly for 10 years. If true, 
then that ore will not be available for reduction at the Falls. 


There is a convenient spot for a power station near the water 
at the end of the second gorge—all the Niagara power stations 
are on the top of the Falls with the exception of that of the 
Ontario Power Со. —апа it is the latter method of construction that 
would be the most suitable to follow at a Victoria power station. 
But jealously guard the beauty of your Falls. The protection of 
the grandeur of their American sister was the underlying idea of 
Thomas Evershed's hydraulic power scheme of 1886. How little 
has that object been kept sight of. Niagara was glorious nature, 
to-day it is power; Victoria is poetry. 


TESTS ON THE OSMIUM LAMP. 


The following information is taken from a report (abstracted in 
the Zeitschrift fiir Elektrotechnik) issued by the Technologischen 
Gewerbe Museum of Vienna, with regard to some life and efficiency 
tests of osmium lamps. Of the 12 lamps which were placed at the 
disposal of the experimenters by a Vienna firm, six were of 16 c.p. 
and six of 25 c.p., the voltage being 35 volts in both cases. These 


Candle Power 
in Hefner 
Unite 


Watts per 
Hefner 
Unit 


1,000 1.500 2,000 Hours. 
——— Lamp I. Life 2,130 Hours. Mean Watts per Hefner Usit=1°55 Watts. 
57 II. э =: 9,290 p t9 9 154 39 
Кто. 1. 


lamps were divided into four groups, each group of three lamps 
being connected across a 105-volt alternating supply. The maximum 
illumination, at right angles to the filament, was measured every 
100 hours, and the tests were continued until the lamps failed. 
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Figs. 1 and 2 represent graphically the behaviour of two lamps of 
each size, the chief conclusion to be drawn from the curves being 
that the efficiency and the candle-power first increase considerably 
and then drop slowly. ; 


ELECTRIC LIGHTING IN DUBLIN. 


At a meeting of the Dublin Corporation last week, an important report . 
of the Electricity committee with regard to the extensions at the Dublin 
Electricity Works was presented by the chairman of the committee, Mr. 
John Irwin. 

Owing to the delay in deciding as to whether the work should be carried 
out under the direction of Mr. Robert Hammond or the city electrical 
engineer, Mr. Ruddle, and the limited time consequently remaining for 
carrying cut extensions Eefore the winter demand begins, the committee 
found it necessary to confine their attzntion for the present to those 
extensions which were absolutely necessary to meet the demand of the 
coming winter. This includes extension of the boiler capacity, extension 
of coal storage, alterations in the switchboards, the laying of additional 
trunk feeders, and the extension of street mains in districts from which a 
demand has already been received. To enable Mr. Ruddle to work out 
the details, arrangements have been made for the temporary services of 
Mr. William Brew (who was Mr. Hammond’s resident representative 1n 
Dublin during the carrying out of the new electricity undertaking and is 
now with the General Electric Co.) at a salary of £9 a week during the 
time of his stay in Dublin. 

After correspondence with Halpin's Patent Thermal Storage Co., the 
committee has come to an arrangement for the installation of thermal 
storage on two of the Lancashire boilers, as a trial of the system, for 
a sum of £400 for each boiler, this price including all necessary plant, 
materials and erection. The system is guaranteed to increase the normal 
evaporative capacity of the boilers by 50 per cent. for two hours, which 
period will cover the time of greatest demand during the winter load. 

An exhaustive inspection of the Pigeon House plant was made by the 
Home Office inspector (Mr. G. S. Ram) some time ago, and subsequently 
rcetain recommendations were made by him which involved considerable 
alterations in the switchboards. The Lighting committee have accor- 
dingly arranged with Ferranti Limited, who erected these switch- 
boards, to carry out the alterations referred to for a sum of £410. 198., 
subject to the approval of Council. Inaddition to these alterations, arrange- 
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Dublin Electricity Works—Tenders for Boiler. 
No. 1. No. 2 


! nei ; : No. 3. | Ко. 4. | No. 5. 
Principal details of tender. pcs TR В Stirling Boiler Co. Aston Bros. Babcock & Wilcox. 
| Alternative. | Alternattre. 
Overall dimensions of boiler ........ РУТЕ 14’ x 13’ 16’ 3" „11 |16'6"x13'11"| 16 6” x 15' 5" 11'х11' 12' 4“ „ 11˙ 3“ 14' 4” 
x 86 x 24' 9" x 21˙ 2" | x 21' 2" | хи? 
Grate surface 74 sq. It. 50 sq. ft. 82 sq. ft. 90 sq. ft. 56 sq. ft. 75 sq. ft. 90 sq. ft. 
Heating surface ............... ... 3,7508. ft. 3,000 sq. ft. | 4,868 sq. ft. 5,310 sq. ft. | 3,350 sq. ft. 2,393 sq. ft. | 3,073 sq. it 
Weight of boiler, empty .................... 32 tons 27 tons 38 tons | du 30 tons 41 tons 48 tons 
Ditto, II tendency 40 tons 37 tons 45 tons | E n 33 tons 46 tons 94 tons 
Guaranteed evaporation per hour, total ...... 15,000 | 15/20,000 fred 15,250 16,700 25/30,000 Ib. | 15/16,000 fred | 19/20,000 frci 
Efficiency, per cent. ....... VVV 70 75% 75% 75 | 76% 70% Scotch ; 
Steam consumption per hour for fan working | A 75% Welsh | 
on new boiler alone 500 lb. 900 Ib. as m 800 Ib. 250/8001b. ; 420/4501b. 
Steam consumption per hour when both fans are | | 
working on new boiler & battery of Lancashires Ki 2,300 1b. 1,100 Ib. | 1. 100 o. 2,000 lb. 1,400 Ib. 1,550 Ib. 
Minimum time required to get boiler into full : ; | 
work from all cold under induced draught .. | 25 min. | 1 hour 15 min. 15 min. 20/30 min. x hour 
(1) Price for complete plant of boiler, steam | 
- piping, induced draught installatn, flues, &c., | | | 
in complete working order, as pr specificatn | £1,429 £2,200 £1,658 £1,711 £4,145 £2,209 £2,364 
Date guaranteed for beneficial use of same... | 10 weeks Nov. 30 Oct. 31 zs 10 weeks 2 months "e 
(2) Price for boiler, steam piping, flue, &c., con- | 
nected to Lancashire main flue only, in | | | | ] 
complete working order, as per specification | £1,289 £1,500 | £1,862 | £1,415 | £2,955 £1,855 . £1,525 
Date guaranteed for beneficial use of eame... | 10 weeks Nov. 30 | „5 P 10 weeks 2 months ' 


j —— 
a o — — . — —— 


The prices inolude delivery, erection, testing and full compliance with the general conditions and specification, leaving everything in complete 
working order. 
Урра —— — ———— 


ments have been made with Messrs. Ferranti for certain other alterations Davidson & Co. Aston Bros. sent the following statement of what the 
and extensions to the switchboard ata cost of £1,106. 16s., to provide for | combined plant can be expected to do: 


two new trunk feeders, which will be laid between the Pigeon House and With Scotch coal for 1 hour, 30,000 Ib. of water. 

Fleet-street this winter. A certain amount of cutting away and making Ditto 4 '97. f per hour. 

good the brickwork, &c., will have to be done in connection with the Ditto 12 | 25,000 lb. i 

alteration of the switchboard, and this work will be carried out by the With Welsh coal for 1 hour, 37,000 lb. of water. 

Corporation staff, . | Ditto 4 „ 35,000lb. „ per hour. 
An arrangement has also been made, subject to the approval of Council, Ditto 12 „ 39,0001b. „ " 


with Ed. Bennis & Co,, for fitting their patent stokers to five of the ЗИ A ; TK ilet 
Lancashire boilers at a cost of £55 per boiler. The committee have also | At this high rate of steaming Mr. Ruddle estimates 5 e ч o 
arranged; subject to the approval of Council, that building work in con- Mis D able to supply d x 1,500 kw. vd 2 aie © "ре 
nection with the coal-store extensions shall be carried out by the city | * 35 , thoug ro ош it чоп ES a 1 с d 
architect in conjunction with the city electrical engineer. The committee unless in an emergency. Aston Bros. have stated t btained by 
further recommended that the tender of Graham, Morton & Co. be in value of the material and workmanship in the plant will be obtain i 
accepted for alterations in the coal-conveyor plant, . | tbem from Irish manufacturers, and that the steel stack aud 55 pon 
Tenders had been invited for a new quick-steaming boiler, to be used will s 1 ш mun oh 3 8 work ie the ten- 
chiefly in the winter months during the peak of the load, say, for about axecuted by a local firm. The table above gives particu ‘fications. 
three hours per day. Messre. Rowland & Co., Clarke, Chapman & ders; it is stated that Nos. 1 and 2 did not comply with the specifica t 
Co., Stirling Boiler Co., Aston Bros. and Babcock & Wileox had | . In a further report, Mr. Ruddle states that, from inquiries made k | 
tendered. In his report on these tenders, Mr. Rüddle, the city electrical che possible steaming capacity of two of the best-known лат F e 
engineer, points out that four of the tenders are for boilers stated to be tube boilers which could be got into the space at his disposal, he gs 


at; that he need not expeot much over 15,000 Ib. evaporation to be offered: 
capable of evaporating from 15, 000 Ib. to 20,000 Ib. of water per hour, „ , с il pos- 
while that of Aston Bros, (a Dublin firm) is for a boiler stated to hence he made this his minimum, but asked to be given 20,000 lb. 1 p^ 


| 1 i irling Babcock & Wilcox 
be capable of evaporating from 25,000 lb. to 28,000 Ib. of water under the | 81016: The tenders received from the Stirling Co. and :mum, for 
conditions named in the specification, This boiler is also stated tobe capable | Practically offered between 15,000 Ib. and 16, 000 Ib. as а ш шешле 
of evaporating at the rate of 37,000 Ib. of water if fired with Welsh coal. 15 1 1 A Pipes firms entai ird ae ы con- 
The boiler is to be used as an emergency boiler in-case of accident to one r. Huddle had reserve олеге, and he could. not, stated in 
of the units of the regular boiler-house plant as a stand-by in case of ed n 5 ara ча by Aston pon 1 
sudden demand arising for increased supply during stormy weather, and | “ёі: tender о Rey. br { i 8,000 Ib. 9 I: ийи 30,000 Ib. 
for use if required during the peak of the load to avoid loss of time in. | Since receive raed dete | 13 ey T re pic 000 pes oration wi 
volvéd' in putting on an additional boiler of the stock type, or in being EL c "H со V that hos AC ou thi de EE he can pro- 
obliged to keep more boilers banked than necessary for ordinary stand-by | . d 3 а 1 rare © ү, 3 i Th E уре be 5 the present 
purposes. Under normal conditions, therefore, the boiler would probably | Lide steam for all the generating plant that can be pu boiler house. 
be idle seven months of the year, and, unless in case of a breakdown, | engine room without having to consider the erection of a new к һу 
would only be required for two hours а day during the peak of the load in | . Having regard to the important saving in the near future tance 
the five winter months. Mr. Ruddle continues: “ To fulfil these con- 5 pe 1 ee ee € dete bolle 
ditions of working it is necessary to have a boiler of such a type that full Е ï es i 10 о d d ud ht. 1 ey hi ie EA for an 
steam can be raised from cold water in half an hour or less, and if banked | Plant, steam piping, induce % D ü testing. 
Gerard аге сап e St into , , delivery, erection, Ve. 
tainty and without risk of unduly straining the boiler or its settings— е report de ab e ар шы ни tae 
together with the largest evaporative capacity that can be secured in the | ®8 recommended by the committee. | 
limited floor space available in the present boiler house. This latter point 
is important, as, owing to the position of the coal store, extensions of the 
boiler plant upon the present lines cannot be made во as to give the ateam- 


ing Pomor required psc Bong о ди side o 5 coal store a CONTEMPORARY ELECTRICAL SCIENCE. 
renching upon space which is required to accommo & reserve stoc . 

of coal for the winter. The installation of a system of induced draught [Compiled by E. E. FoURNIER D'ALBE.] . 
is, of course, a necessity in connection with such a boiler, as by no other Lesage’s Theory of Gravitation.—G. H. Darwin employs rigid 


means could the requisite work be got out of the boiler or the supply be . . JST 0 
varied as required by the exigencies of working, and advantage жее mathematical methods for investigating the 5 
of this necessity to secure an additional safeguard to the maintenance of Lesage's theory when certain assumptions are made h 
the general steam supply by providing in the specification for the capacity | regard to the form, elasticity and surface condition of the 
of this plant being sufficient to deal with the battery of six Lancashire elementary portions of matter and of the ultra-mundane cor- 
boilers when required, so that, in case of any accident to the flues or l He sh that if both rfectly smooth an 
dampers at the present economiser or chimney, the whole boiler plant | Puscles. e shows that if both are perfectly а 
would not Бе shut down, and also would allow of the flues being tho- | elastic there can be по force between them. Buta ЕНИ 
roughly cleaned or repaired at leisure without stoppage of the plant, which degree of inelasticity would suffice. A fundamental objection 
cannot be properly done at present.” Messrs. Aston Bros,’ tender is for a the physical truth of Lesage’s hypothesis lies in the fact that 


marine type of boiler built by Yarrow & Co. The makers state that it | . : . „ , 
сап be forced to the utmost power of the draught available without it demands a continual creation of energy at infinity to supp) 


suffering any injury. The induced draught plant was to be be made by the gravific machinery. This objection recurs in an acute 
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form on adopting the only supposition which gives a rigorous 
. law of inverse squares viz., that the corpuscles are completely 
inelastic and the roughness of the material spheres such as 
absolutely to annul the tangential velocity of a corpuscle on 
impact. In this case, the absorption of momentum on impact 
is total. This is the converse of the pressure of radiation. 
Two radiating and completely absorbing spheres at the same 
temperature repel one another rigorously in accordance with 
the law of inverse squares. If they are not at the same tom- 
perature, the cooler one is repelled more. If a body has a hot 


end and a cold end, it moves in space, the cool end leading. 
G. H. Darwin, Proceedings Royal Society, No. A. 511, August 4, 1905.] 


Distribution of Energy in the Spectrum.—The direct determina. 
tion of the distribution of energy in the visible spectrum of 
incandescent bodies is rendered difficult by the lack of an 
instrument sufficiently sensitive to indicate the energy in the 
more refrangible portion. With an exceedingly sensitive 
radiometer, the visible spectrum of an acetylene flame may be 
explored down to about 450 pu. Such measurements have 
already been carried out. E. L. Nichols shows that on com- 
paring the values obtained with those of a Hefner lamp as 
deduced by Angstróm from the compensated pyrheliometer, 
aud on comparing the same spectra by means of the spectro- 
photometer, consistent results are obtained, which greatly 
increase the confidence felt in both methods. The author 
has, therefore, made a number of spectrophotometric com- 
parisons of various sources of light with the Hefner lamp, and 
determined the relation between the temperature and the 
luminous intensity. He finds if a number of such sources 
have the same photometric intensity, the ergs per unit of 
illumination may yet be very different, ranging from 29 ergs 
for an untreated carbon rod at 1,273 deg. to 9:14 for the same 
at 1,673 deg., and going down to 4:39 ergs in case of a Wels- 


bach burner at some 2,400 deg. 
; [E. L. Nichols, Physical Review, September, 1905. 


Residual E. M. T. of the Arc. -G. G. Becknell has studied the 
E. M. F. between the carbons of a direet- current arc immediately 
after its interruption, and found that it ean only be explained 
on an ionic or convection hypothesis. A plate of either copper 
or mica— i.e, a plate of material either conducting or non- 

conducting when interposed between tho electrodes without 
touching either of them, was sufficient to arrest the residual 
current entirely; but upon the removal of the plate the current 
was immediately re-established. A short copper wire joining 
the positive and negative electrode was sufficient to stop 
entirely the residual current through the galvanometer, showing 
that the effect cannot be traced to a thermoelectric source 
existing outside the arc, for in this event the current would 
have been much increased by thus cutting out the resistance 
ot the arc gap. The author concludes that the residual current 
is due neither to a thermoelectric effect in the arc nor to one 
external to it. As a further test, a gentle air-blast was applied 
to the region between the carbons at the instant when the, 
galvanometer was thrown into the circuit, This, again, had the, 
effect of removing nearly all traces of the residual current as 
long as the air current was continued, unless the poles were 
placed as n»arly together as 1 mm, and even then the effect 
was reduced to one-tenth. The failure at this point to com- 
pletely destroy the effect was probably due to the partial inac- 
cessibility of this small region to the current of air. It was 
found, also, that when the air-blast was discontinued the residual 
current was set up again, provided the blast had not been ap- 
plied for a time longer than four or five seconds. The author 
bases his attempt at an explanation upon the fact that carbon 
emits clectrons at high temperatures. The positive terminal 
being about 1,000 deg. hotter than the negative, the former 
emits many more electrons than the latter. While the current 


passes, the surplus electrons are crowded at the positive carbon. 
on account of the electrostatic field. When the latter is 
abolished, they produce a convection current opposed to the 


original current, and lasting for several seconds, until the 

temperatures of both terminals have become equal. This point 

is reached more quickly in graphite, which, therefore, shows 

the phenomenon in a much less marked manner. , M 
|^ ^  ' [G.G. BEcKNELL, Physical Review, September, 1905.) 
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Capacity and Temperature. —E. M. Terry finds that a con- 
denser has a temperature coefficient depending in value upon 
its construction, that it is negative, and of sufficient magnitude 
to require consideration when used in measurements of high 
precision. The determinations of capacity were made by means 
of the alternate-current galvanometer as used by Stroud and 
Oates. 'To determine the temperature coefficient a bridge 
method was used. Both capacities were placed in tin boxes 
immersed in large water baths. One was kept at a constant 
temperature, while the other was varied between 17°C. and 
33%. The water was kept constantly stirred by two turbines 
driven by a water motor, while the temperature could be held 
at any point by means of a thermostat to 0:1?C. for any desired 
length of time. Owing to the large thermal capacity of the 
condenser it usually took about 48 hours for it to come to'a 
uniform temperature throughout. 'The temperature coefficient 
was found to be - 0:00011 mfd. per degree in case of à con- 
denser of 0:05 mfd.,and — 0:00033in case of another capacity 0:2. 

(E. M. Terry, Physical Review, September, 1905.) 


Terrestrial Magnetism and the Eclipse.—T. Moureaux has 
traced a perceptible influence of the solur eclipse of August 30th 
upon the magnetic elements at Poissy, where a temporary 
magnetic observatory was erected, and observations made from 
August 30th to September 10th. The magnetograph was in- 
stalled in an old limestone quarry, 60 ft. below the level of the 
soil, where the temperature was constant, and equal to 9:5 deg. 
There were frequent magnetic perturbations, which must have 
interfered with the eclipse observations. The declination 
underwent several oscillations during the eclipse, the extreme 
amplitude being 4 min. The most pronounced minimum was 
at Oh. 36 m., and the maximum at 1] h. 54m. The horizontal 
force also passed through several oscillations, with an absolute 
minimum at 0h. 6 m , shortly after the heginning of the eclipse, 
and a maximum at 2 h. 27 m., a few minutes before the end. 
The total difference was 0:00030 C.G.S. units. "These varia- 
tions are decidedly greater than the regular diurnal variation. 
Ordinarily, in August, the declination does not vary by more 
than 1min, or the horizontal force by more than 0 00008. 
The temperature showed a lowering of 1:5 deg. in the shade 
on the surface, and this was the same at Parc St. Maur and at 
the Val-Joyeux. | | | -+” 
2 IT. Мосвклсх, Comptes Rendus, September 4, 1905.] 


Electrothera .eutigs.—C. Renault summarises the applications 
of undoubted utihty nowadaya made of electrical treatmenta, 


‘more especially in the caso of workmen's accidents. .He dis- 


tinguishes direct applications, such as galvanisation and fara- 
disation, and indirect applications, working by the generation 
of light, heat or mechanical motion. Galvanisation consists in 
the application of direct currents of about 12 or 15 milli- 
amperes for some 15 minutes, the negative terminal being 
applied to the diseased part. This process is valuable in 
muscular atrophy occasioned by contusions, dislocations or 
fractures, and in most diseases of the joints. The author has 
also found it efficacious in curing fistule occasioned by the 
careless handling of meat, using in this case a copper electrode 
inserted in the soro and reversing the current several times. 
Faradisation is the treatment with alternating currents or with 
alternating currents superimposed upon continuous currents 
(galvano-faradisation). It isemployed both in muscular atrophy 
and in natural anesthesia. Other applications are those of 
sinusoidal currents, high frequency currents (auto-conduction), 
sparking and galvano-cautery. An interesting application is 
the electric stimulation of muscles for the detection of simulation, 
the reaction being quite independent of the will of the patient. 
IC. RENavLT, Archives d' Electricité Médicale, September 10, 1905. ] 
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THE PROFESSOR’S HERESY. 
The Professor is Prof. W. E. AYRTON, F.R.S., and the heresy 


to which he confesses is a preference for high-tension continuous 
current. 


To propound this heretical doctrine the Professor 
travelled to Johannesburg, choosing as an occasion for his first 
confession of it a British Association popular lecture. This 
lecture is published in abstract elsewhere in this issue, but 
it was delivered with many humorous references, topical 
allusions, and a series of brilliant experiments to which our cold 
print cannot do justice. The development of power distribution 
was traced from the year 1879, when an electric motor was 
utilised to drive a burnishing brush at a lecture by the same 
lecturer during the British Association meeting in Sheffield in 
1879, down to the present day, when thousands of horae-power 
are transmitted one or two hundred miles at pressures of 
60,000 volts. It is to be regretted that Prof. AYRTON is heard 
so seldom as a popular lecturer. Those who have sat in front 
of his lecture table at South Kensington, or who have patiently 
and courteously listened to his speeches, rich in historical 
reminiscences, delivered at Institution meetings, would hardly 
recognise their old friend in his holiday humour. Seldom has 
the useful “hydraulic analogy ” been used to better advantage 
before a popular audience than in the following passage :— 

The Howick Falls, near Pietermaritzburg, have nearly as much head as 
the Victoria Falls and twice as much as Niagara, while a syphon of soda 
water, when the gas is first pumped in, holds its head higher than any of 
the three. But, although in Johannesburg you probably pay a shilling for 
& syphon of soda water as an energy producer in man, it is not worth 
1505gth part of a penny as an energy producer in a turbine, since there is 
80 Jittle of it—only a pint and a-half. 

The lecturer then explained that although the height of the 
Victoria Falls is 380 ft., as compared with 160 ft. at Niagara, 
the quantity of water falling was far less, so that, allowing for 
the diminution in the flow of the Zambesi which has been 
prophesied, the Victoria Falls developed only one-tenth of 
the power of Niagara. In fact, when the latest additional 
power development schemes at Niagara are completed, it will 
be possible to send out 700,000 H.P., and the water that will 
cease to flow out from Niagara will be nearly five times as 
great as the total amount passing over the Victoria Falls to- 
day: “The ‘Thunder of the Waters, the ‘Cataract of Fearful 
Height’ in America, which has inspired us and our ancestors 
with reverential awe, may appeal to our descendants as only 
a vast electric generating station. Very gratifying to us as 
engineers, extremely distressful to us as lovers of the beauti- 
ful.” Therefore, said Prof. AYRTON to his Transvaal audience, 
“jealously guard the beauty of your Falls." This accusa- 
tion of vandalism is not new to engineers, and we fear that 
in the case of the distant Victoria Falls it would not have 
much effect were not the recommendation backed by argu- 
ments based on the more sordid commercial considerations. 
A study of the locality apparently reveals that there is little 
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likelihood of a demand for power springing up in the neighbour- be connected into circuit on the earthed side at such a point 


hood of the Victoria Falls, as it has done at Niagara; and 
from the Victoria Falls to Johannesburg is 586 miles. 

But we have been led away by the more interesting and 
entertaining part of the lecture, and have neglected the Pro- 
fessor's heresy. Perhaps it is as well. For the heresy —or shall 
we not rather say, the reactionary movement— is not a new one; 
it was, like a greater movement, fostered at Oxford, but, strange 
coincidence, it has thriven most at Geneva. We can await 
Prof. AYRTON’S return to England, when he will doubtless en- 
deavour to put his arguments before us in a more convincing 
way, and to back them by estimates and drawings of the appara- 
tus he proposes to employ. Bythe energy and skill of M. THURY 
and his associates, high-tension continuous-eurrent power distri- 
bution has been able to remain in competition with alternating- 
current systems in particular cases when it is a question of 
simple power transmission from one place to another and the 
actual distribution area is small and compact. But it lacks the 
flexibility of the alternating-current systems and there are 

numerous difficulties in its application on a very large scale. 
When the Professor preaches his heresy in Westminster we 
also shall have more to say on the subject. 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 


(Continued from page 818.) 


TRAMCAR METERS. 


With the rapid increase in the number of electric tramway 
systems, it is surprising that there are so few types of meters 
designed to record the energy supplied to the cars. The pro- 
vision of a meter on each car is an excellent check on the 
motorman. For the measurement of the energy supplied to 
traction feeders no modification in the design of the ordinary 
switchboard-type meters is necessary so long as they are 
capable of measuring the consumption accurately with very 
fluctuating loads, but the conditions under which a meter 
erected on a car has to work are very different to those 
under which the ordinary house meter performs its task. 
The constant and violent vibration to which car meters are 
subjected’ would soon cause meters of the ordinary type to 
get entirely out of order. The nature of the load, also, is so 
Very different. Meters on cars are not called upon to register 
very low loads, and, therefore, low-load accuracy, which is such 
an important factor in the case of meters for lighting circuits, 
can be neglected, but they require to be capable of registering 
accurately on, and carrying, overloads without sustaining any 
injury. The three types of car meters referred to below are 
all modifications of ordinary meters of the same makes which 
have been previously described. 

In the Aron car meter the axes of the main coils are hori- 
zontal instead of vertical, as in the ordinary meters of this 
make, and the meter has only one moving shunt coil. The 
meter was described and illustrated in The Electrician of July 14, 
1905, p. 515. 

The Bastian car meter is very similar to the ordinary Bastian 
meter. The only differencein the meter itself is that the level 
of the electrolyte at the zero mark is not so near.the top of the 
tube, the zero mark being about 4 in. from the top. Being ап 
ampere-hour meter, no account is taken of the pressure of the 
circuit. The case is slightly different in form. It consists of 
a cast-iron top with a copper sheath enclosing the tube. The 
meter is fixed by means of four screws, which pass through the 
top plate. This meter is made for 500-volt circuits and of 50- 
ampere capacity. The range of the index is 800 Board of Trade 
units, each division being equivalent to 5 units. The meter 
would probably require refilling about once a week, and, since 
this would necessitate frequent handling, it should for safety 


* From a forthcoming book to be published by The Electrician ” 
Printing and Publishing Oo. All rights are reserved. 


that the lighting. current does not pass through it. The length 
of the meter over all is 15 in. 

The Thomson car meter is also a modification of the ordinary 
meter of this make, and an interior view of this meter is secn 
in Fig. 121. The chief points of difference between this meter 
and the ordinary meter are in the weight of the moving sys- 
tem (which in this case is reduced to 88 grammes), the low ге. 
sistance of the armature winding and the introduction of iron 
in the field to increase the torque which is about 11 gr. cm. 
The moving system is supported by a spring-seated jewel which 
is designed to reduce breakage or roughening of the jewel to a 
minimum. The pivot is also removable. | 

Owing to the fact that low-load accuracy is not essential, the 
brush tension is made greater than usual, with a view to pre- 
vent sparking, which would bo caused by the large amount of 
vibration to which such meters are necessarily subjected in 
service. | 

The armature resistance is only about 30 ohms in this meter, 
and the armature has a resistance of 10,000 ohms in series with 
it. The drop from brush to brush, therefore, is only about 


Fic. 121.—THomson TRAUCAR METER. 


1:5 volts ona 500-volt circuit and the shunt current 0:05 ampere. 
The meters are made in sizes from 25 to 200 amperes at 
500 volts and are constructed to stand heavy short-period 
overloads or an overload of 25 per cent. for several hours, 


CHOICE OF A TYPE OF METER. 


The choice of a type of meter to be adopted is either the 
simplest or the most difficult task according to the way the pur- 
chasers set about it. To advertise for tenders for the supply 
of meters for 12 months, to find out the lowest price quoted 
and to adopt the cheapest type must be admitted to be a fairly 
easy operation. To decide on the type from the merits, even 
when samples are submitted, is hy no means so simple. It 
then becomes a matter of experience and testing. 

Experience is of great importance, as generally there is no 
time for a complete test to be made before a stock is required. 
The ordinary tests can be made quickly, but what are really 
required are long time tests, carried over several months, 
under actual working conditions. It is only thus that the 
majority of. defects are discovered. | 

. The nature of the supply, of course, reduces the number of 
types available to choose from, the meters suitable for both 
alternating and continuous-current circuits being placed in 
both lists. If several types prove equally accurate, and there 
is the same probability of their accuracy continuing, then it 
becomes simply a matter of cost and size. In towns, where 
often very little space is available for the erection of a meter 
on the consumer's premises, it is surprising what an important 
factor the size of a meter becomes. Frequently there is no room 
to fix a large meter, but just room enough for a smaller one. 

Then noise must be thought of. Induction and clock meters 
are most usually the ones which are “noisy.” Some induction 
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meters emit a faint hum when the shunt circuit is connected 
to the supply. This hum may be imperceptible in the test 
room, as in the daytime there is sure to be a certain amount of 
noise, and this tends to drown the more insignificant sound 
caused by the meter, but it must be remembered that in nearly 
every case the shunt of the meter remains in circuit during the 
night, and a sound which would be unnoticed during the day 
becomes a very apparent one at night. The above remarks 
apply more particularly to flats than to other classes of build- 
ings, the meters in flats having necessarily to be fixcd near to 
the bedrooms. In this class of dwelling also it is sometimes 
difficult to find a solid wall on which to fix the meter ; a lath- 
and-plaster petition forms a very good sounding board, and 
consequently magnifies the sound. 

In clock meters the trouble is caused not so much by the 
ticking as the periodical noise due to the winding gear. Most 
clock meters are fitted with electrical winding gears. The 
makers have, however, striven to make them as silent as pos- 
sible, and great improvement has been made in these devices 
of late. | | | 

To some the above points may seem trivial and their con- 
sideration unnecessary, but actual cases have occurred in prac- 
tice where meters have had to be replaced by those of other 
types on account of complaints being made by consumers. 

Among the many points which a good meter should possess 
the following are prominent :— 


1. Accuracy. Accuracy is most essential, and a meter should 
be accurate within a small percentage from the very lowest 
load to its maximum capacity, and even to an overload of 20 to 
25 per cent. With small sizes it is possible to obtain this 
accuracy, as the smallest load is not so small a percentage of 
the full load. An 8-c.p. lamp may be assumed to be the 
smallest load on the great majority of meters on circuit, as it 
does not frequently happen that 5-c.p. lamps are so installed 
that each is controlled by a separate switch. With meters of 
large capacity the accuracy at the lowest load is seldom good. 
Even if they start registering when one or two lamps only are 
switched on, the inaccuracy is very great. A really good meter 
should have a “curve” which is a straight line starting from 
the lowest load. 


2. Permanence.—The accuracy of the meter should remain 
permanent for a considerable period, and to attain permanence 
the following -points are essential 

(a) Minimum mechanical friction and consequently minimum 
compensation for mechanical friction. 

(b) Permanence of brake. In a great many cases a Foucault 
brake is used. In this brake, as is well known, a disc of metal 
fixed to the moving portion of the meter runs between the poles 
of a * permanent " magnet or magnets. The motion of the disc 
in this field causes eddy currents to be set up in the disc which 
cause a resistance to motion. proportional to the velocity. The 
permanence of the magnets is, therefore, absolutely essential 
and depends on the manufacture, ageing and design. 


3. Good Mechanical Construction. —U pon the mechanical con- 
struction of a meter depends a great deal. A meter cannot be 
too well made, and often sufficient attention is not paid to this 
point by makers. This is principally noticeable in the re- 
cording gear. All meters, with the exception of electrolysis 
meters, are provided with wheel trains, for the purpose of 
recording the energy passed through the meter. If these 
wheel trains are not well made they are likely to have stiff 
places. This is one of the worst faults a meter can have, as it 
is one which is most difficult to detect. | | 
The dials should be bold, as the readings often have to be 
taken in very imperfect light, or from some distance from the 
meter. ү СЕ. -> 2E , 
The arrangement of the case is also important. It should be 
absolutely damp, insect and dust-proof, and should be capable 
of being sealed efficiently on leaving the test room. There 
should be a “terminal box” or cover over the terminals, to 
enable the meter to be connected up on circuit without break- 
ing the seals of the main cover. ‘This terminal box should also 
be capable of being sealed after the mains are inserted in the 
terminals in order to prevent the meter from being cut out of 
circuit. * 

The case should be strong, and the whole mechanical con- 


struction should be such that it will allow the meter to stand 
a fair amount of rough usage without affecting its accuracy. 

The arrangement of the terminal box is of importance. The 
mains should enter at the side or bottom, but not at the back. 
It should be easy.to take out the mains without taking the 
meter down, in order that the standard instrument may be 
easily inserted when testing in silu. Meters as a rule are 
erected by wiremen, and very probably are not too carefully 
handled between the time they leave the test room and when 
they are fixed in the consumers’ premises. 

Where a jewelled footstep bearing is employed, upon which 
rests the moving portion, convenient clamping gear should be 
provided to lift the moving portion off the jewel during trans 
port. This clamping gear should be as simple as possible, and 
preferably it should be worked by the screwing up or unscrew- 
ing to a definite amount (made positive by a stop both ways) 
of a single screw. 


4. Small-voltage Drop and Shunt Current and 5. High Тогда. 
—The drop in the main coils should be as low as possible, as 
this drop or fall of potential interferes with the regulation, 
being greatest at high load when the drop in the house wiring 
is at its worst. The drop varies with the size of the meter, 
being greatest in the smaller sizes, and diminishing as the 
ampere capacity increases due to the fact that fewer turns are 
required in meters of large capacity to create a similar torque. 
The loss in the shunt circuit should also be small, but it by no 
means follows that the meter with the smallest shunt loss 
should have the preference. Assuming that the shunt watts 
are reduced at the expense of the torque, it may happen that 
the meter having the small current in its shunt has its torque 
so reduced that mechanical friction at verv low loads will 

come important, and so alter the curve of the meter in thi: 
region. Ава compensation more compounding will be required 
to balance the friction, and under such conditions vibration— 
due to street traffic or other external cause—will have much 
greater effect, much trouble being consequently given by the 
meter “creeping " or registering with no main current passing. 

The shunt watt loss, in the case of meters having shunt cir- 
cuits, does not seem to the writer to be nearly so important a: 
it is usually considered. It is true that it is going on during 
the whole 24 hours and that with many meters on circuit it 
adds up to a large number of units per annum; but it is a 
very difficult matter to estimate what these units actually cost. 
Certainly. mains and station charges (exclusive of coal) do n: 
enter into their cost, for the mains need not be any larger, aud 
the shunt watts of meters cause no appreciable additional drop, 
even at maximum load. It is extremely probable that no more 
coal is burnt to supply these watts than would be burnt if they 
were non-extant. When the station load is very light the 
slight load caused by the shunt wa*ts certainly does no harm. 
and at fullload they form so small a percentage of the total 
output that they become insignificant. Now, thecutting down 
of the shunt watts in a meter also means, in a great many cases, 
the reduction of the torque. The more this is reduced the 
more important it becomes that tho friction of the moving 
parts— be it solid or fluid should remain constant. А slight 
variation of this friction has a greater effect if the torque is 
small than if it is large ; and the consequence is that at light 
loads an increase of the friction with time will cause a meter 
to under-register to a much greater extent than if the torque 
had been made large. A 


6. Temperature Error.—The accuracy.of a good meter should 
be unaffected by variations of temperature. Most meters аге 
affected by change of temperature to a certain extent; thc 
smaller the temperature coefficient the better. Generally speak- 
ing, meters over register.at high and under register at low 
temperature if calibrated at a mean temperature. | | 

It is very advantageous that a meter should be capable ot 
showing its working state. Motor meters possess this advan- 
tage. A window is usually fitted so that the main moving part 
can be seen without removing the case. This enables the 
meter reader to try the meter for starting by simply switching 
on one lamp. From the manner in which the meter starts and 
runs, a rough estimate can be made of its condition after some 
experience. mE 


(To be continued.) 
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ELECTRIC SUPPLY AT ACTON. | 


The Acton Urban District Council, when the time came to 
consider the electric supply in Acton, decided, very wisely, we 
think, not to erect a generating station of their own, but to 
purchase electricity **in bulk” from the Metropolitan Electric 
Supply Co. and to distribute it themselves in the district under 
their control. Accordingly, an agreement was entered into 
with the company named to supply two-phase current at 
10,000 volts and 60 co per second from its Willesden power 
station to a sub-station iu Wales Farm-road, Acton, belonging 
to the District Council. Current is paid for by the Council on 
the maximum-demand system. 

The sub-station is a substantial brick building, with plenty 
of light and ample space for present requirements, and future 
extensions may be built on the adjoining ground belonging to 
the Council. The supply of electricity from this station was 
commenced on March Ist of this year, and is on the con- 
tinuous-current three-wire system with 460 volts between tlie 
outers. 

Current is brought to the sub-station through concentric 
cables, and is then led to a H.T. switchboard belonging to tho 
company and erected in a brick chamber in the basement, In 
this chamber there is a special brick compartment which con- 
tains the instrument transformers for the ammeters, voltmeters 
and wattmeters. Of the latter there are six—three for each 
phase. They are of the B.T.-H. manufacture, and Reason 
maximum-demand indicators are fixed directly underneath. 
All these instruments may be read off from the engine room 
through glass windows. | : | 

The conversion from two-phase to continuous-current is at 
present carried out as follows: From the H.T. board referred 
to above the current is conveyed to three 100 kw. transformers 
made by the British Electric Transformer Co., the voltage being 
reduced from 10,000 to 1,000 volts. The current then passes 
by way of suitable switches in a special chamber in the base- 
ment to two E.C.C. 1,000 volt, 140 kw. motor-generators run- 
ning at 200 revs. per min. Continuous current at 460 volts is 
supplied from the generators of the two sets to the switchboard. 
A large E.P.S. storage battery, installed on two floors, is con- 
nected across the bus bars. It consists of 250 cells in lead-lined 
wood boxes and has a capacity of 1,000 ampere-hours at the 
five-hours rate, and is capable of discharging at 500 amperes 
for one hour. The 140 kw. motor-generators above referred 
to are only for temporary use, having been bought second- 
hand from the Metropolitan Co. In a short time the two new 
250 kw. motor-generators by the Lancashire Dynamo & Motor 
Co. will be pressed into service, and the old motor-generators 
just mentioned are then to be used as reserve. These new con- 
verting sets were fully described and illustrated in The Elec. 
trician for July 14th, p. 500. It will be remembered from 
the description referred to that the asynchronous motor is fed 
directly at 10,000 volts, so that no transformers will then be 
required. The starting device for each motor is lodged in 
a brick compartment under the floor at the side of either set. 
It is actuated from above and the arrangement is such that, 
at starting, choking coils are inserted in series with the stator 
windings to throttle the current, resistances teing inserted in 
the rotor circuits. The resistances are of the liquid type and, 
as the set speeds up, the choking coils are short-circuited and 
the rotor resistances are diminished and finally cut out 
altogether. The electric equipment of the engine room also 
includes a booster for 175 amperes and 100 volts and a balancer 
set running at 700 revs. per min. and designed for 130 amperes 
and 250 volts. Both sets are by the Lancashire Dynamo & 
Motor Co. It is intended to replace the present booster by a 
three-wire booster of the same capacity as the old one and by 
the same firm. 

The H.T. switehboard as well as the L.T. switchboard was 
supplied by Cowans Limited, and both are mounted on a 
gallery at one end of the engine room in the usual manner. 
As it was originally intended that the high-tension and low- 
tension switch gear should be on one switchboard and the space 
available being very limited, the H.T. switch gear was raade of 
specially narrow design. But it was afterwards decided to 


build an annexe to the building and keep the Н.Т. and L.T. 
switch gear quite separate. All the switches, connections, &c., 
for.the H.T. feeders are contained in separate fireproof com- 
partments consisting of firebrick built in an iron framework. 
The connections are easily accessible from the back of the cells, 
and the switches from the front after removing the cover 
slates. These switches are carried on rollers and are fixed to 
a movable frame in the front, so that they can be withdrawn 
from the cells for inspection and cleaning. Each feeder and 
generator is controlled by a quadruple-break oil switch in each 
phase, the switches being provided with a time-limit overload 
release. The switch controlling one phase of the H.T. circuit 
is well separated from the corresponding switch controlling the 
other phase. These switches are mounted one above the other, 
and are mechanically coupled in such a way that they are con- 
trolled simultaneously by one common handle and trip gear. 
The H.T. 'bus bars are mounted at the top of the board in 
separate fireproof compartments in the usual manner, All 
the H.T. connections consist of bare copper rod carried on 
porcelain insulatora. x 

The L.T. switchboard has been arranged for controlling 
ultimately four 250 kw. generating sets, a motor balancer, a 
battery working in conjunction with a three-wire reversible 
booster and four three-wire L.T. feeders. Each generator 
panel is fitted with minimum and reverse-current cut outs, 
ammeters, voltmeters, rheostat, switch, fuse and wattmeter. 
Each feeder panel is equipped with ammeters and a circuit- 
breaker. The feeder cables are brought to a terminal board 
below the gallery, the terminals being connected to the switch 
by bare copper rods. A corner of the sub-station is par- 
titioned off and used as a store room. A 10-ton hand-operated 
crane is provided, and the lighting of the station is carried out 
partly by incandescent lamps, ы partly by 6-ampere Johnson 
& Phillips enclosed arc lamps. 

The entire distributing network in Acton was supplied and 
laid by the St. Helens Cable Co., and there are, approximately, 
71 miles of feeder cables (4 miles of cable 0:8 sq. in. in section, 
2 miles of 0:45 sq. іп. and 11 mile of 0°35 sq. in.), 5 miles of 
pilot cables, 7} miles of telephone cables and 20 miles of 
distributor cables (of 0:125 sq. in. section) In all cases the 
cables are laid in Trinidad bitumen in troughing, and, with 
the exception of very small cables, they contain a single con- 
ductor only. They are of the St. Helens Co.’s well-known 
Dialite type. Every length of cable, before leaving the 
factory, was tested to 8,000 volts alternating. After being 
completely laid, the whole network was tested at 1,500 volts. 
All the' feeder pillars, disconnecting boxes and service boxes 
were also supplied by the St. Helens Cable Co., the feeder 
pillars being of a new design without panels, each fitting being 
mounted on a separate porcelain insulator, which can readily 
be renewed in case of damage. "There are 17 pillars altogether 
—viz., five feeder pillars, seven distributing. pillars and five 
peel in connection with the public lighting by incandescent 

amps. 

The street lighting is provided for by 64 Crompton arc 
lamps, four or five being connected in series. At one o'clock 
at night the arc lamps are switched off, at a pillar in the town, 
and 128 32 c.p. incandescent lamps are turned on at the same 
time and burn for the rest of the night. 

At present the connections to the supply are equivalent to 
13,000 8 c.p. lamps, and this includes some 90 Н.Р. of motors 
For lighting the price charged is 5d. per unit, or 6d. when the 
house is wired by the Council free of charge to the consumer ; 
for power 2d. per unit is charged. "The Council hires motors 
and other apparatus to consumers, and is willing to instal them 
on the hire-purchase system ; in fact the use of electricity for 
power and lighting is encouraged in every way. Since the 
opening of the works the demand has steadily increased ; the 
maximum load on the station, so far, has been 140 kw., but 
this figure will no doubt be largely exceeded in the coming 
winter, by which time the new motor-generators will be in 
service. 

Mr. J. Martin Blair is the resident electrical engineer, and 
our thanks are due to him for showing our representative the 
works and for supplying him with the particulars necessary for 
the compilation of this article. 
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INTER-RELATION“ OF BALLAST AND GLOWER IN 
THE NERNST LAMP.* 


BY LEWIS A. TERVEN. 


The problems presented by the glower and the ballast are very 
difficult taken singly, but when a problem of one is complicated by 
interconnection with a problem of the other, the case becomes very 
complicated. It has been often said that the more complicated in 
theory an apparatus is, the simpler it operates in practice. While 


| Current. 
Fio. 1.- NoRMAL BALLAST CURVE. 


this is of itself untrue, at the same time the saying carries some 
truth. It is well known that the induction motor is an apparatus 
capable of & great deal more abuse than the direct-current motor, 
although direct-current apparatus is much simpler in design. Such 
is the case with the Nernst lamp. That it is a complicated lamp is 
freely granted, but that these complications interfere with the opera- 
tion of the lamp is not admitted. The understanding of the physical 
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occuirences of minor importance in the filament of the ordinary incan- 
descent lamp offers just as many difficulties as do the parts of the 
Nernst lamp, but these small things have never been thoroughly in- 
vestigated for the simple reason that there was no practical use in 
doing so. Because the Nernst lamp glower is an unstable device it is 
necessary to use a steadying resistance in series with it, and this 
resistance has been called the ballast. As is commonly known, the 
ballast used consists of a fine iron wire, sealed into a bulb contain- 
ing hydrogen. The hydrogen not only prevents the iron from 
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oxidising, but, on the other hand, it materially affects the molecular 
arrangements of the iron resistance, so that the curve between 
current and volts is found to be much steeper in a hydrogen atmo- 
sphere than it is under other conditions. 
Fig. 1 shows the normal ballast curve. It will be seen that the 
rise in resistance of the iron wire is quite rapid just above the pcint 
upon the curve where the lamp is normally operated. The ballast 
curve is usually plotted on the basis of percentage. This is the only 
fair way to show a ballast curve, but the current scale is extended 
in the curve shown, which makes the ballast curve appear flatter 
than it really is. The ballast is a very interesting piece of apparatus 
from quite a number of standpoints. The shape of the curve may 
be changed, and one may get a different characteristic from the 
lamp by working at different points upon the curve. The selection 
of the proper quality of the iron to be used for wire is of very great 
importance. The beauty of the ballast is its sensitiveness. The 
reverse of sensitiveness is known as sluggishness; that is, failure of 
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Fie. 3.— CURVE SuowiNa STABILITY OF GLOWERS. 


the ballast to immediately respond to changes in the line voltage. 
This is due to the specific heat of adjacent materials, as well as to 
interheating of parts and other things. 

The glower curve is shown in Fig. 2. This curve was taken at 
300 hours and is much steeper than the usual glower curve. In 
other figures, such as Fig. 4, glower curves are shown where the 
glower had been run only an hour. It can easily be seen by inspec- 
tion that the glower changes its characteristic remarkably with age. 
A very peculiar point is to be noted here, While the glower surface 
emission deteriorates about 18 per cent. during its life, the point 
upon the glower characteristic at which one operates at constant 
efficiency does not shift, or at least, if it does shift, moves over to- 
ward a more stable position. This can be seen by an inspection of 
Fig. 8. The curve shows a very rapid rise in stability during the 
first 100 hours, after which the curve is flat. By stability is meant 
the ratio of the abscissa of the peak of the curve to the abscissa 
corresponding to the point of 2 watts per candle-power on the 
glower curve between current and voltage. Of course, it must be 
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Fro. 4.—ErrrEcr or GrowrR CORRECTION on Norma GLOWER, 


borne in mind that the glower may be operated beyond the peak of 
the curve, in which case the stability must be reckoned as a negative 
quantity. 

In a previous paragraph the need of a ballast has been referred 
to. The necessity can bc easily seen by reference to any of the later 
curves. In Fig. 1, whieh shows two lamp curves taken from an aged 
glower, one of the curves is taken in connection with a normal bal- 
last, while the other one is taken in connection with a straight re- 
sistance, which consumes 20 volts at 0:4 ampere. Lamp curve No. 1 
shows how a rise in voltage is easily taken care of by the ballast, 
while curve No. 2 shows a very unstable lamp, and a rise of 5 per 
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cent. in voltage would mean the destruction of the glower. If a 
simple resistance is to be used as a ballast, the percentage of ballast 
would have to be increased from 10 to 80 in order to take care of 
the variation in line voltage, and even this 80 per cent. resistance 
does not accomplish the same result as the 10 per cent. iron ballast. 
One advantage of the ballast, which Jias no temperature coefficient, 
is due to the fact that the lamp is non-sluggish and the glower 
never gets an excess current, except that corresponding to an over- 
voltage circuit. The question of ballast sluggishness is a very 
broad one, and is much too extended to be taken up in this Paper. 

The best way to learn how the ballast and the glower combine to 
make the lamp is to study curves illustrating different cases. 
Theoretically, one has an innumerable variety of circumstances. 
For instance, the glower may be normal or it may be squirted for 
too low or too high an efficiency. The ballast with which these 
three glowers are coinbined may be & normal, an under-voltage or 
an over-voltage ballast. Taken in this way, nine curves would 
result, but all of these are not necessary. In Fig. 4 the normal 
ballast curve is combined with the normal glower curve to produce 
the normal lamp characteristic. The lamp curve so shown is very 
stable, and the lamp will withstand a 10 per cent. excess of voltage 
for continuous service. 

The lamp will stand a temporary over-voltage of 20 per cent. 
without injury. In Fig. 4 а lamp curve is also shown correspond- 
ing to & glower which is 5 volts lower sorted voltage than it should 
be. This corresponds to & method formerly used for so-called glower 
correction. During the early stages of the Nernst lamp develop- 
ment, and in fact up to 1908, glowers commonly had quite a rise in 
voltage during life. This amounted to from 8 to 4 volts per 100 
hours on constant current. When such a glower is run in the lamp, 
during the first 100 hours it does increase in voltage by 8 volts, but 
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Fio. 5.—ErrrEcr or Нон anp Low ConRECTINd BALLAST. 


afterward, because of running at a higher current, caused by a rise 
in glower voltage, the rate of rise in voltage of the glower is very 
small, because the rise in voltage of the glower is & direct factor of 
the specific consumption at which the glower is operated. 

In order partially to overcome this feature, glowers after being 
sorted had a certain glower correction applied to them. This 
usually amounted to 4 or 5 volts, and was d sep to correspond 
to the rise in voltage of the glower during the first 800 hours — i.e., 
a 195. volt glower would be rated as a 200, and at the end of 800 
hours the voltage of the glower would really be 200 volts, which 
would put the lamp on its normal basis. It is seen by reference to 
the curve that this expedient threw the ballast into the position of 
an over-vo!tage and the over-voltage which the lamp could stand 
was decreased thereby. At the same time the glower ran at & 
larger current than normal, and necessarily gave more light than it 
was intended to give and the efficiency was accordingly much higher 
than normal. Under such circumstances the decrease in candle 
power of the lamp was very rapid. The custom of adding glower 
corrections was done away with in the early part ot 1904, due to an 
arrangement being made to correct the glower mixture so as to get 
a material giving a very small rise in voltage with life. 

Fig. 5 shows a normal glower when combined with a ballast 
running high in current. By referring to the efficiency curve it can 
be easily seen how the glower must do over-duty when running with 
a ballast which takes an excess current, while the glower in the 
lamp with a small current ballast does not operate at a specific power 
consumption sufficiently low for a satisfactory efficiency. 

A very peculiar thing may happen in case of a circuit with bad 
regulation, and a concrete example occurs to me which explains 
what I mean. Some single-glower lamps were installed upon а сїт. 


cuit which had a iyd bad regulation, rising from 104 to 117 volts, 
and staying at the latter figure throughout the latter part of the 
night. In the morning when the light was really needed at its best 
the voltage was down to about 108. Now, ordinarily, had we in- 
stalled 112 volt glowers, 108 volts would have given a fairly good 
light, but it must be remembered that these glowers had been 
operated during the night on an over-voltage, and after quite a deal of 
service upon over-voltage necessarily rose to meet the maximum 
demand; that is, the glower tried to approximate the necessary 
voltage to take 0'4 ampere on 117 volts. Now, when burned on 
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Current, 
Fic. 6.—EFrect or Сомвіміха with A NORMAL BALLAST A GLOWER 
WHICH HAS Missep THE Die, 


108 volts one can readily see how small the current taken will be 
Such а case is not against the glower, but really shows how it 
accommodates itself, just as the inan eye adjusts itself for the 
maximum light within vision. 

The effect of missing the die is shown in Fig. 6. One glower has 
a specific consumption of 2:15 watts at 0:4 ampere, while the other 
has a consumption of 1:85 watts at 0-4 ampere. When compounded 
with a normal ballast the powa which resulted from the large die does 
not get its full amount of current necessary to bring it to 2 watts per 
candle-power, as can be seen from its efficiency curve, while the glower 


F:a. 7.—ErrkcT oF ComBINING A GLOWER WHICH HAS MISSED THE DiE 
WITH Hien AND Low CoRRECTIN G BALLASTS. 


with the small die gets more current than it should and runs at an 
over-consumption and strains the ballast. In Fig. 7 the worst con- 
ditions possible have been shown. Here ballast curves have been 
plotted where the current is too high and too low. Glower curves 
have been plotted where the consumption of the glower is too high 
and too low. By combining the ballast which runs low with the 
glower which runs at an under-consumption the worst conditions 
are obtained for light emission. This may be seen by reference to 
curve No. 1. Lamp curve No. 2, which is made from the ballast 
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curve with high amperage and the glower curve with too high con- 

sumption, is seen to be more unstable. This is because the glower 

runs at such a consumption as to bring it over the bend of the curve. 

Such a lamp will give a great deal of light, but will strain the 
lower. Inthe previous example the glower will receive no injury, 
ut the ballast will be strained. 

For easy reference there is compiled a table of strains. A strain 
is always referred to the normal lamp, which consists of a normal 
glower in series with a normal ballast. When either the glower or 
the ballast in a lamp is abnormal it is presumed that the parts 
suffer as the standard product would under conditions which 
produce a similar strain. For instance, if a ballast which runs 
0:39 ampere at 20 volts is put into a lamp and the lamp current is 
found to be 0:395 the ballast is in a condition of strain, because its 
normal is 0°39 ampere instead of 0°4 ampere, as in the case of the 
dene product. 

he check of any strain when referred to a similar strain upon 
the normal lamp is that the condition of the glower or ballast con- 
sidered shall be physically the same ; thus glowers are compared on 
the basis of equal efticiency (specific consumption) and ballasts on 
the basis of temperature of the iron-resistance wire. 

Numerical examples will illustrate the methods described. Take 
the case of the lower consumption glower and low ballast shown in 
Fig. 7. A lamp composed of these parts would take 0:397 amperes 
at 220 volts. The normal for the glower is 0°43 amperes: that is, 
at this amperage the glower runs at 2 watts per candle-power. 
Hence the glower is running at a current 0:083 amperes less than 
its normal. When compared to the normal lamp we find that a 
current of 0°368 of an ampere is required to produce similar con- 
ditions, eo far as the glower is concerned, when 0:397 0:43 = г 0:400, 
or r=0°368 amperes. 

Referring this amperage (0:368) to the standard curve of Fig. 4, 
it is found that 212:8 volts is the lamp voltage which will produce 
0-368 amperes in a normal 220- volt lamp. 

For the ballast we have the current as above at 220 volts upon 
the abnormal lamp equal to 0:397 amperes. Now, the ballast nor- 
mal is 0:39 amperes, and, equating as above, 0:897 0-89 = г 04, or 
r 20407 amperes. 

In other words, a current of 0:407 ampere flowing through a 
normal ballast produces a strain upon it which is equivalent to the 
strain produced upon a 0°39 ampere ballast when 0:397 ampere 
flows through it. Comparing this value with those found from the 
curves of Fig. 4, it is seen that 2219 volts upon a normal lamp will 
produce 0:407 ampere. 

The table of strains shows several things that could not be well 
obtained by a glance at the curves. Above all, it shows the great 
care that must be exercised in the manufacture of the glower and 
ballast, that thev will not vary in their relations to each other. 


Table of Strains. Eqnivalent Equivalent 
circuit voltage circuit voltage 

. on glower. on ballast. 
Five volts correction on normal glower .... 2248 .... 2248 
Low ballast with normal glower .......... 2175. 2904 
High ballast with normal glower .......... 32275 .... 219 6 
Low consumption glower and normal ballast 3143 .. 221-0 
High consumption glower and normal ballast 2320 . 219-0 
Low consumption glower and low ballast .. 212-8 221-9 


High consumption glower and high ballast . Er RU 
probably 245. 

The fact has been mentioned before that the glower characteristic 
oan be materially chanced by altering the proportions of chemicals 
used in manufacture. One certain mixture is adhered to because it is 
found that this mixture gives the best all-round working results, but 
the standard mixture is not quite so stable as a glower mixture dif. 
fering only by а small percentage in its components. The curve 
may aleo be slightly changed by altering the physical characteristics 
of the chemicals used, without varying the proportions. It is an 
important matter to get as steep a characteristic as possible, and one 
which does not reach the knee of the curve between volts and 
current until a very od efeiency has been attained. However. it 
does not seem possible to do much better than is now being done. 

When a glower is first гїп a great deal more light is emitted 
fron its surface in proportion to the temperature at which it is 
operated than happens afterward in its life. This is explained bv 
the fact that the glower surface initially has a selective radiation: 
that is the radiation is concentrated in the visible spe: trum. II 15 
not certain that the glower has a selective radiation. The pke- 
nomenon is possibly caused by the fact that the slower has a cer- 
TAL рогозпу When new. but With age it attains a Crvstalune struc- 
tam. The олау of the hgkt does vary with the surface. When 
the slower ах new the cht is ofa utter hae. As the slower obeys 
The connuon law for blaca baies heated to meandescence, although 
Mois a wane QALY. ie hue of the ПШ depends upon a funcuen of 
the adsoluie menw wiuw of the lower. The саг of the lint 
mex aise be shitie d pow acds the bine end of the specirum by aber 
ima Taye that fall wishin che Ted and orance part of the Nia. 
The haghi АШ г opona surface after teing transinitied threicgn a 
thin cobalt class wall will appear very wre. chen iuri the flower 


may be operating at a specific power consumption as high as 2 watts 
per candle-power. 

_Because daylight differs so much owing to different amounts of 
diffusion which it has undergone, it would be difficult to give a table 
showing how near the Nernst glower approaches daylight for 
different efficiencies. If & glower is exposed to the sun on a bright 
day and it is attempted to make the light of the glower falling on a 
white screen equal in value to the light falling direct from the sun, 
it will be found that the glower must be operated at as low a con- 
suinption as 1:2 watts per candle-power. Under such circumstances 
a glower will not live very long. On the other hand, if one wishes 
to duplicate diffused daylight in a hall it can be casily done with 
glowers running at 2 watts per candle-power, but it must be 
remembered that if shades are put upon the glowers the tendenc 
is to throw the spectrum down toward the red end. The diff 
light in ordinary residences is duplicated almost exactly by the light 
received from Nernst lamps using opalescent balls absorbing about 
16 per cent. of the light passing through them. Heavier balls usually 

ive a yellowish effect to the light. Sand-ballasted and etched balls 

o not play so much havoc with the colour value of the light. 

In what precedes is given a study of the ballast and the glower 
under circumstances where a sufficient time has elapsed after start. 
ing the lamp that the operation of the lamp will have attained its 
final value. Everything is much more complicated during the time 
the lamp is starting and up to 30 minutes after the switch is turned. 


ЕЕ 
А NEW CARBON FILAMERT. 


It may be remembered that Mr. J. W. Howell described a 
new carbon filament in a Paper read before the Institute of 
American Engineers a short time ago (The Electrician, July 2s. 
p.988) Some additional information on this very interesting 
invention is contained in the English patent No. 6.9594 oi 
1904, granted to the General Electric Co. of Schenectady. 
The following is an abstract of the complete specification :— 


_An ordinary base filament is heated in a carbon tube furnace to a very 
high temperatore. This firing is preliminary to the final firing after the 
filament bad been treated or + flashed and is done for reasons whic: 
will be explained later. The firing is done by placing the filaments in 
bundles in small capsules, tubes. or boats, and passing these boat: 
through the carbon tube furnace. If desired the filaments may be packed 
in carbon dust. The time of passage of the filaments through the fcr- 
nace may be widely varied. Gcod results have been obtained by trmzs 
varying anywhere from 20 or 30 minutes to a number of hoars Tix 
carbon tube furnace may be of any suitable construction. but it bas beer 
found best to use an ordinary tube of carbon of about 3 in. outside du 
meter and 1j in. inside diameter. One tube used wes packed in ear: 3: 
of titanium and bad asbestos or other plugs at either end and wawr- 
cooled clamps for introducing and taking out the currents. The carreri 
used with a tube of the above dimensions may be in the neighbourhood 
of 1.900 amperes, and involves the expenditure of energy at the rate ci 
about 23kw. This current can conveniently be obtained from th 
1 1 паше сше transformer. 

After the ment has received the preliminary firing in the eec- 
tric furnace it is subjected to the 98 “ i 0 treating 
process, whereby it receives a coating of what is believed to be gb 
carbon, and is again put into the carbon boats or receptacles and pasei 
through the carbon tube furnace: in this second fring the furnace may 
be run at the same temperature as that corresponding to the ürs& ёге 
It was attempted to measure the temperature by observing an ineandescesi 
filament placed in the line of vision with the furnace interior amd the? 
equalisirg the luminosity of the nlament with that of the farnace iaterkt. 
After making this ad: ustment it was found that with the furmace at the d. 
temperature this filament was running at about double its pormal уола 
Thus. if a 50. volt incandescent lamp be employed. then for the parpose 
of this measurement the lamp is found to run in the nei 4 
10 volt The temperature was calculated from the law o£ Lux 
that at hich temperatures the ratio of lumioosity of а filament equals 2х 
twelfth power of the ratio of the absolute temperatures Assuming tb; 
the о: the incandescent lamp hed the same temperature a: i= 
interior of the furnace this makes the temperatures in i> 
furnace between 2.45) C. and S.ant € e маст 


—— 


Jzariz. paatirom агі the rare cx. es vapMue асі disappear. 
carbon tube of the fcrna x. at thease most extreme temperatures, does >: 
Amore thar a few hours and muss toer be renewed. 

1: has teen f. and that tne change wiuch is produced in che 4a:be! 
or &emied' en by trn; un the fareste is a change эһ ti: 
р.љое in the she. or coats, prodaced br the wesunag or ` dash г- 
press who pecia Dv D chance oe, as bent. cusrparad very bile chs 
so ГОША inthe Bese ai upon whick tbe canar ос Bead ©. 
15 PP. d Ait a faneghel x oxaLnci of the Bamect lla r с 


THE ELECTRICIAN, SEPTEMBER 22, 1905. 


909 


in length may without difficulty be removed from the ordinary 16-c.p. 
filament, and when removed is found to consist of a little tube with very 
thin walls. The material of this tube is believed to be a new form of 
graphite. It answers certain chemical tests for graphite, as, for example, 
by producing graphitic acid when treated with highly oxidising reagents 
in a manner well understood by chemists, and gives the characteristic 
graphite lustre when rubbed on paper. It is furthermore extremely 
tough and flexible, to illustrate which the little microscopic tube may be 
readily pressed perfectly flat with the blede of a knife, and will thereafter 
resume its original form. 

With respect to its specific resistance, this of course may vary, depend- 
ing upon the temperature at which it was fired, but in any case is ex- 
tremely low. Its resistance for a given unit of 1 metre long by a square 
millimetre section varies from 0°6 to 1:6 at a temperature of 20°C. while 
Zellner (** Die Künstlichen Kohlen," p. 251, published by Julius Springer, 
Berlin, 1903), in the same units, gives the resistance of ordinary carbon as 
20 to 50, Ceylon graphite 2 to 8, and Acheson artificial graphite 12. The 
material is non-magnetic, and has a metallic lustre. Its specific gravity 
is considerably higher than that of either graphite or carbon, and in one 
sample teated was found to be in the neighbourhood of 1:96. The tube 
above referred to is believed to consist entirely of the new form of carbon 
above mentioned, and constitutes a hollow filament which can be and has 
been mounted as the filament of а lamp. It is usually found more con- 
venient to use the composite filaments consisting of a core of ordinary 
carbon and a shell of the new form of carbon as fully described above. 

In describing the best mode known of carrying out the invention, there 
has been prescribed a firing of the base filament prior to“ flashing or 
„treating thereof and a subsequent firing after the flashing or coat- 
ing obtained by treatment in the hydrocarbon has been applied, "This 
double firing obviates or prevents the appearance of minute bubbles or 
blistera on the surface of the filament as may occur when there is no pre- 
liminary firing of the base filament. These bubbles have the appearance 
of being caused by gas pressure developed within the filament while the 
coating or “ flashing " is in a pasty condition. It is probable that the 
bubbles are caused by the effort of impurities, metallic or otherwise, to 
escape from the base filament through the coating or flashing.“ The 
preliminary firing of the base filament by removing to a greater or less 
extent these impurities has been found to have the effect of preventing the 
appearance of these bubbles in the filament. The double firing of the 
filament, however, results in a somewhat different appearance in the com- 
pleted article. With a siogle firing of the “ flashed” filament the surface 
is black and shiny although apt to be marred by the presenoe of bubbles 
or blisters. With the doubly-fired filament, once before flashing or 
'* treating " and once after, the surface of the filament is free from bubbles 
and may under certain conditions have a greyish velvety appearance. It 
is considered best to raise the temperature of the filament rather slowly in 
the first firing, to avoid a weakening of its structures due to a too sudden 
escape of gas. 

Other filaments than squirted cellulose filamenis have been treated in 
accordance with this invention with similar results. It has been found 
that by taking an ordinary base filament and coating it with hydrocarbon, 
as by dipping in asphaltum, and then firing in the furnace at the high 
iemperatures hereinbefore mentioned, results similar to tbose charac- 
teristic of the “ flashed ” filament can be obtained. That is, there can be 
obtained a filament the specific resistance of which is much less than that 
before firing and the temperature-resistance coefficient of which either 
approaches or becomes a positive value. 

It is thought at present that the impurities in the base filament, probably 
the potassium, on being driven out by the heat of the electric furnace 
unite with the graphite coating or *' flashing" and enable it to soften and 
form some combination which is at present unknown, perhaps a simple 
potassium carbon solution. Whatever this impurity may be it is subse- 
quently driven off, leaving the particles of the resultant graphite or 
carbon associated with each other in & relation very much closer than 
the relation in which they are associated in all forms of carbon hitherto 
known, and much more analagous to the manner of association of the 
particles in ordinary metal. This theory, if correct, would account for 
the lustre and density, the high specific gravity, the strength, the 
elasticity, &o., of the new form of carbon which differentiate it from all 
other forms of carbon now known. 


ELECTROLYSED SEA WATER AS A DISINFECTANT. 


The following is an abstract of a report Upon the Manufacture of Elec- 
trolysed Salt Water (Chloride of Sodium and Chloride of Magnesium) for 
Disinfecting Purposes,” presented by Dr. F. W. Alexander, Medical Ofticer 
of Health to the Metropolitan Borough of Poplar, to the chairman and 
members of the Public Health and Housing committee of the Poplar 
Borough Council. 

According to the resolution of the Public Health and Housing com- 
mittee, I desire to bring under the notice of the committee a system for 
making by the Council a disinfecting fluid for distribution and use in the 
borough. The health of the borough will not only be enhanced by the 
free use of this disinfectant, but, compared with the cost of our present 
disinfectants, there will be a great saving to the ratepayers, as the expense 
of manufacturing this fluid will be exceedingly low. | 

From various Papers and reports I submit to the committee the follow- 
ing information, which may be taken as a provisional report, for con- 
sideration. The disinfecting fluid is. made by electrolysing sea water, or, 
where this is not easily procurable, salt water—chloride of sodium and 
chloride of magnesium, When a solution of a mixture of magnesium 
chloride and sodium chloride is submitted to.the action of an electric 
current of the proper strength in a special apparatus called an elec- 


trolyser, the magnesium chloride is decomposed by the electric current, 
as also is the water. Nascent chlorine and nascent oxygen or ozone are 
formed at the positive pole. The two bodies immediately combine and 
form an oxygenated compound of chlorine, unstable, bi t of gre it oxydising 
power. This chlorine compound is soluble in the liquid in which it is 
formed. 'The hydrogen produced by the decomposition of the water and 
the magnesium are set free at the negative pole, the latter decomposing 
the water and producing magnesium hydrate, of which part combines with 
the chlorine compound set free, and the rest remains in suspension in the 
tank. The sodium chloride acts as a conductor for the electric current. The 
solution of the chlorino compound obtained by this method has only a 
slight smell of chlorine; it is nearly neutral. Its strength can be easily 
tested by the usual arsenious-acid test. The amount of oxydising power is 
expressed by the quantity of available chlorine in grammes per litre, the 
usual working strengths being from 0:5 to 1:0 gramme per litre of solution. 
The chlorides are converted into hypochlorites, The action of electro- 
lysed sea water or salt water is practically an oxidising one, for the 
chlorine as it is liberated by the action of acids, and even to some extent 
by the carbonic acid in the atmosphere, reacts on water, and evolves 
oxygen, which, in its nascent condition bas a most powerful effect on all 
organic bodies, especially such as sre in an incipient state of putrefaction. 

Electrolysed sea water or salt water is not only a powerful deodoraut, 
but also a strong disinfectant, and one, moreover, as already stated, that 
can be manufactured in bulk at a comparativoly small cost, in fact, at so 
low a cost that it may be applied to the cleansing and the disinfecting of 
the streets and sewers of a town and results in great improvement of the 
effluent sewage at a cost which is covered by a nominalcharge. Run into 
the effluent from a sewage farm, it has the effect of deodorising and 
ste ‘ilising such effluent. To free our drains of a l septic matter would be 
to destroy some of the deadliest diseases afilicting us. Sir Henry Roscoe 
found that а 0°8 gramme solution practically sterilised the liquid portion 
of sewage when used in sufficient quantity, and that the solid matters 
were unaffected. It acts with extreme rapidity. The antiseptic power 
of a solution containing 4 gramme chlorine per litre is stated to be as 
efficient as a solution of corrosive sublimate of one part in a thousand as 
us^d in hospitals. The liquid is perfectly harmless, non-poisonous, aud 
leaves no residue when it is used for washing. It can be used to disinfect 
and bleach clothing without any damage to it, as occurs with ordinary 
hypochlorites, which contain a great exo»ss of alkali. Electrolysed sea 
water or salt water can be used as a medicine for int»rnal uae and among 
other things for spraying throats and doubtlessly would be invaluable 
in cutting short an epidemic of diphtheria, if throats of parsons in an 
affected area were constantly sprayed or gargled—e.g., the throats of 
schoot children during an outbreak of the dreaded disease. It is also 
used in medicine as an antiseptic dressing and for washing cuts. It is 
most valuable in midwifery for cleansing purposes. 

It will be remembered prior to receiving this report, a most striking 
demonstration was given to the Public Health and Housing committee, 
as to deodorising properties of electrolysed salt watter. 

More detailed information respecting the antiseptic value of electro- 
lysed sea water or salt water can be obtained if the committee so desire, 
and should the committee entertain the idea of having a plant installed 
within the borough, I would suggest that the opinion of a bacteriologist 
be obtained as to the most serviceable strength of chlorine which should 
be in the fluid, so that the plant may be constructed accordingly. 

The plant mentioned later on in this report will give a strength of 
1 gramme per litre, but no doubt it would be more economical to have an 
installation which would give 2 grammes per litre (which is the strength 
of hermitine) and which could be diluted. 

About nine years ago I witnessed the sewage at the outfall works of 
Maidenhead being treated with highly satisfactory results by means of an 
electrolysed form of salt water. In America an important operation was 
carried out in 1095 at a place called Riker’s Island, East River, New 
York Harbour. Garbage bad been dumped” here for some years, and 
the place had become pestilential. An installation for electrolysing sea 
water or salt water was fitted upon a barge and sprayed the poisonous 
area with a hose. A complete cure was effected over the surface of tue 
whole E acres in a brief three weeks. Half. a-dozen little sprays were 
at work. 

The sewage of Havre and Rouen has been treated with electrolysed кеа 
water. The sewage of Worthing, Ipswich and Lytham has also been 
treated with the same disinfectant. The War Office have adopted the 
Hermite system throughout the Victoria Hospital, Netley. The electro- 
lysed solution of about 4 gramme per litre is supplied to every closet, 
sink and ward in the hospital. A plant has been erected in a building 
close to shore and is capable of producing about 600 gallons per hour of 
hermitine. The solution is pumped into a tank at the top of the main 
building and thence distributed by pipes intoall parts. The installations 
at Netley and Ipswich, I am informed, are still in successful operation, 
although I am informed the Ipswich installation has bean temporarily 
suspended, due to some alterations in their sewage system, but the trials 
at the other towns mentioned, I understand, were only conducted either 
as an experiment or to deal temporarily with an epidemic as at Worthing. 
_ I believe expsriments have been carried out at Paris, L’Orient, Brest 
and Nice. I understand an installation was erezted at Rio de Janeiro 
some 10 years ago and is giving every satisfaction. An apparatus has 
been at work for the past foar years at Rolleville, France. Ships, hotels 
and hospitals can be fitted up with the apparatus as at Netley. An appa- 
ratus was fitted on board a French troopship bound for Madagascar and 
gave great satisfaction. Ata Catholic school at Marseilles a plant was 
installed. 

I have been in communication with a firm of electrical and mechanical 
engineers, Messrs. Geipel & Lange, of Vulean Works, 724, Ss. Thomas- 
street, S.E., the successors to Messrs. Paterson & Cooper, the firm which 
installed the plant (Hermite system) at Ipswich, Lytham and the Victoria 
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Hospital, Netley. These engineers, at my request, have been in commu- 
nication with friends in Paris, and finally write me as follows :— 

* This is as small an apparatus as we could make, and is capable of 
producing 250 litres of disinfectant solution per bour, having a strength 
of 1 gramme of chlorine per litre. Such a solution is strong enough for 
deodorising sewage and other like purposes, but we are of opinion that 
for ordinary cases of domestic sanitation a solution of half this strength 
would be sufficient, so that it would be possible by watering down to ob- 
tain from this apparatus 500 litres of solution having a strength of 
4 gramme of chlorine per litre. We believe that with this apparatus, and 
with solution of this strength, you could have excellent results. Thie 
electrolyser would require 30 amperes continuous current at a pressure of 
110 volts, but, if more suitable to you, 20 amperes would be sufficient for 
longer periods, or, if necessary, 40 amperes could be put into the appa- 
ratus itself. It would be necessary to have a rheostat in the circuit to regu- 
late the current, the only other apparatus would be a tank or reservoir 
placed at a higher level than the electrolyser containing the solution to be 
electrolysed, which reservoir should be connected to the electrolyser by a 
rubber pipe. Our price for this electrolyser complete, but without the 
tank above referred to, would be £95, carriage from Paris extra. The 
solution to be employed with this.apparatus should be composed of: 
ат 1,000 litres, ordinary salt 40 kilos, chloride of magnesium 
10 kilos. 

Mr. Bowden, the borough engineer, in answer to my enquiries writes: 

„The pressure on the ordinary low-tension mains is 230 or 460 volts. 
To give you a special service at an E.M.F. of 110 volts would necessitate 
the installation of a motor generator, or a large resistance, which would 
be very wasteful, unless the machinery which you propose to drive would 
be in duplicate, when you could run two in series, and thus overcome the 
loss in the conversion from 230 or 460 to 110 volts. With reference to 
the cost, the lowest price that I think we could at the minute quote you 
for this small amount would be a flat rate of 114. per unit, and taking 
your own figures—viz., 30 amperes at 230 volts, this would represent 
somewhere about 5 to 6 units per hour, equal to 9d. per hour." 

I may add I have also been in communication with another firm re- 
specting a plant for making an elestrolysed solution and upon my data 
they are entering into the matter of pric», The correspondence will be 
laid before the committee. I underataud that both firms I have been in 
communication with would be prepared to erect temporary plants within 
the borough for which the Council could pay a rent or royalty. 

Mr. Bowden quotes 9d. per hour for 230 volts and, therefore, for eight 
hours, an ordinary day's work, the cost for electricity would be 6s. This 
with a rheostat, but it would be cheaper with a motor generator, as 
110 volts for one apparatus is required, but without a rheostat or motor 
generator two plants can be worked for the same money. 

With & pressure of 110 volts and 30 amperes continuous current, 
250 litres can be made or 440 pints or 55 gallons per hour, the cost of the 
electricity, even with the waste of the rheostat, should there be no motor 
generator, being 9d. In & working day of eight hours, therefore, 
2,000 litres can be made or 3,520 pints or 140 gallons at a cost of 63. for 
electricity. Rock salt costs £2 per ton: Chloride of magnesium £4. 10+. 
For every 55 gallons of fluid there would be required 223 lb. of salt and 54 lb, 
of chloride of magnesium, and at the price quoted above for 440 gallons 
of fluid the cost would be3s. 3d. salt, and 1s. 10d. for chloride of magne- 
sium, and with 6s. for electricity the total cost of 440 gallons would be 
11s. 1d. against £15 for a like amount of our present fluid, 

The cost of disinfectants at the instigatioa of the Public Health de- 
partment (not including the Works department) last year was: Fluid, 
£220, 6s. 11d.; powder, £59. Os. 6d.; bottles, £127. 15s. 5d.; bags, 
£24. 15s.; labels, £5. 158. 6d.; corks, £18. 153.; cotton waste, 
£1. 63. 6d. ; total, £457. 14s. 10d. 65,650 bottles (16 oz.) or 6,565 gallons 
of disinfecting fluid and 107,000 bags of carbolie powder were distributed 
last year to the public from the various depots of the Council. 

Before closing this report I must most heartily thank Messrs. Geipel & 
Lange, of the Vulcan Works, 724, St. Thomas-street, S.E.. for their very 
great kindness in lending me literature, and for the immense trouble they 
have taken in affording me information upon the subject, for,as previously 
mentioned, Messrs. Geipel & Lange are the successors to Messrs. Pater- 
son & Cooper, the representatives of Mons. Hermite, of Paris, who 
invented the process adopted at Netley, Lytham, Ipswich, Worthing, 
Havre, Rouen, &c. About 10 years ago I had interviews with Messrs. 
Paterson aud Cooper, when there was no elcctricity plant belonging to 
the borough and available for the manufacture of the electrolysed fluid, 
and lately I have sought out their successors, hence the result of this report. 


THE “HYGIENEA” TELEPHONE. 


The Sterling Telephone and Electric Co., of 200, Upper 
Thames street, London, E.C., is introducing а new telephone 
set for private installations. The set, which is made in several 
patterns, is neat and compact, showing first-class workmanship 
throughout. Its novel feature is the transmitter part of the hand 
inicro-telephone, a drawing of which, part in section, is shown in 
Fig. 1. The part of the instrument which corresponds to the 
mouth.piece is the funnel-shaped handle A. It is of nickel- 
plated metal, with an ebonite sleeve, and is screwed into the 
cover of the microphone, B. This cover clamps the carbon dia- 
phragm in tho usual way. The back carbon plate C is plain and 
a circular felt ring, D, is fixed to it and holds the carbon “shot "' 


| receiver, which is of the two-pole circular type. 


granules, E. Backing the microphone in the same case is the 
Fig. 2 is »n 
elevation of the handle and microphone cover. Figs. 8, 4, 5 and 6 
show various patterns of sets. The switch-hooks and bell contacts 
are of a sufficiently substantial character, and rubbing contacts are 
used whenever possible. The points are platinum-tipped. In the 
table sct, Fig. 6, the telephone rests on a sort of cup and its weight 
actuates the switch hook. . 

In speaking through the instrument 
the mouth is left quite clear, and this 
arrangement will be welcomed by many 
telephone users. While itis an un- 
doubted fact that the speaker must 
place his mouth close to the mouth- 
piece of a transmitter to obtain the best 
results on long distance lines, this is 
by no means necessary on ordinary 
house and office circuits. 

The price of the instrument is moder- 
ate, and a large demand for it may be 
anticipated. We are informed that it 


will be one of the features of the 
Sterling Telephone & Electrice Co.’s 
exhibit at the exhibition. 


Ета. 6. 
Table-pattern Telephone, comprising Hand- 
combination, Induction Coil, Automatic Switch 
Rest, Call Buzzer and Ringing Key. 


i 


obo 


Ето. 3.—Hand- Fic. 4. — Wall- pattern Fra. 5.—Wall-pat. 
combination, Telephone, with Hand.com- tern Telephone, com. 
with Switch-hook bination, Induction Coil, prising Hand-combi- 


nation, Induction Coil. 
Switch-hook, Circular 
Bell and Ringing Rex. 


Switch-hook, Call Bel] and 
Ringing Key. 


and Push-button 
for fitting toexist- 
ing Electric Bells. 


This company (which is an old friend, the Berliner Telephone 
Mfg. Co., under a new name) is making preparations with a view to 
manufacturing in this country, and as a preliminary step they have 
changed their name to the Sterling Telephone and Electrie Co. 
There is no change in the proprietorship or management. 
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EVERSHED INSTRUMENTS. 


Messrs. Evershed & Vignoles have sent us a batch of lists of new: 
patterns of electrical instruments. The most interesting of these at 
the present time is probably the leakage indicator for two wire con- 
tinuous-current installations in mines, which has been brought out 
by the firm to conform with the Home Office regulations. Fig. 1 is 


Fic. 1.—LEAKAE INDICATOR, 


a general view of the instrument, and Fig. 2 shows the internal 
arrangement of the connections. The following instructions are 
issued with the instrument, together with a table giving the insula- 
tion resistances from the readings, and sample rulings for a log book :— 

1, The pointer will rest in the middle of the scale if the insulation of 
the two mains be sensibly equal (see Fig. 3). If an earth develop on either, 
the pointer at once deflects, and shows by the direction of its deflection on 


tT . То be connected 
Ne Main 


1 
To be connected to Earth | 
Fic. 2.—DiBEcT CURRENT LBAKAGE INDICATOR (INTERNAL ABRANGEMENT). 


which main the failure has occurred. This indication may be supple- 
mented by a bell if required, to call the attention of the switchboard 
attendant. 

2. To find the absolute value of the insulation of each main, depress 
first the + and then the — key and note the positive and negative deflec- 


+ 


Ri (Positive Leakage) 
To Extemal 
Circuit 
$ Ra (Negative Leakage) 


—_— 


Fic, 3.—Direct CURRENT LEAKAGE INDICATOR CONNECTéD AS CONTINUOUS 
ALARM. . 


tions in degrees. From these two readings the value of the ingulations 
may be seen instantly by the use of the table supplied with the instrument. 

3. The leakage current in milliamperes is calculated by dividing the 
voltage of the circuit by the sum of the figures obtained by test 2 (in 
thousand ohms). 


Fic. 4.—Takina THE Positive READING. 


Another list deals with portable ammeters and voltmeters. The 
instrument shown in Fig. 5 is compact and useful. The ammeter 
has five ranges (having four external shunts) and the voltmeter six 
ranges, во that the set will measure from 1 milliampere to 1,000 


amperes and 1 millivolt to 1,000 volts. It may also be used for 
power and resistance measurements by taking the product or 
quotient of the two readings, as the coils of the two instruments are 
independent, although they are mounted at either end of a common 
magnetic circuit to secure compactness 

he pointers work over two scales, divided into 100 and 130 equal 
divisions respectively, on & common dial. We are informed that 


Fic. 5. — l'onrAnLE Сомвіхко AMMETER AND VOLTMETER. 


this pattern of instrument has been ыи by the Admiralty for 
use in H.M. ships. The ranges are as follows :— 


| 
Ammeter 100 divisions, | Voltmeter 100 divisions, - 
Ranges. each representing | Hanges. each representing 

0-0-1 amperes 0:001 amperes | 0-0-13 volts 0:001 volta 
0-10 „э 01 » | | 0-6°5 57 0:05 » 
0-100 _ „ l0 » | 0-180 „ 10 „ 
0-300 T 3*0 ” 0-260 „ 2:0 » 
0-1,000 ,, 10:0 5 | 0-520 „ 40 „, 

| 0-1,040 „ 80 „ 


The instrument in its leather case measures only 18 in. x 7$ in. 
x 7% in., and its weight complete is 25 lb. 

Two other lists deal with moving-coil instruments, of the round 
pattern, and of the sector and edgewise patterns, respeotively. 


IMPROVED FORM OF *SYNCHRONOME " ELECTRIC 
CLOCK. 


It is now nearly eight years since Mr. F. Hope-Jones introduced 
his method of electrical time service which, under the name of the 
* Synchronome ” system, has done so much to popularise electric 
clocks in this country. So many large factories, institutions and 
schools are equipped with it that it is hardly necessary to describe 
in detail the simple method by which uniform time is secured in 
every room of such premises. Suffice it to say that each clock face 
has merely a “© one-wheel " step-by-step dial movement behind it, 
and that it is operated by a switch combined with a pendulum in 
such a way that its switching function is automatically performed 
every half-minute. The actual switch consists of a weighted lever 
which falls in the act of driving the pendulum until it reaches the 
armature of an electromagnet and makes the contact which causes 
the magnet to replace the weight and at the same time advances all 
the dials one tooth. The driving of the pendulum by the weighted 
lever has usually been accomplished by an ordinary clock escape- 
ment, which imparts small impulses at every beat. But for those 
who do not like the delicacy of scape-wheel and impulse pallets, 
the Synchronome Company are now offering their switch in another 
form, which has certain undoubted advantages. 

In the accompanying illustration A is the weighted lever or 
gravity arm, carrying an impulse spring, S, on its lower left-hand 
limb and a contact plate on its right-hand limb. This lever is nor- 
mally at rest, being supported by the vertical lever C. A pawl or 
driving click, D, pivoted on the upper part of an ordinary seconds 
pendulum, is idly rotating the wheel E one tooth at each double 
vibration. This wheel E has one of its teeth, F, cut shallow, and its 
object is to direct the pawl D once in every revolution—that is to say, 
once in every half-minute, against the lower end of the vertical lever 
C, so that the support of the gravity arm À may then be withdrawn. 
The gravity arm then falls and bears with its whole weight upon the 
pendulum through the medium of the spring 5, travelling with it 
until the right-hand lower limb of the bell-crank lever comes into 
contact with the platinised screw in the tail of the armature B. The 
electromagnet then re-sets the weighted lever in the manner which 
is so familiar in the ** Synchronome " switch, the wave-like impulse 
resulting being ideally perfect for the propulsion of a circuit of dials 
in series with it. 

The idea of maintaining the vibrations of a pendulum by means 
of a direct thrust of a gravity arm, replaced by an electromagnet, is 
of course notjnew. Mr. Hope-Jones's patents of 10 years ago in- 
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cluded several such devices, but we understand that the method has 


not been introduced owing to a doubt as to whether the time-keeping 
result would be equal to that obtained by the dead-beat gravity 
escapement. Though this still remains to be demonstrated, there are 
many advantages in the gravity-arm form of the switch illustrated. 
Among them are the following: The weighted lever is let down 
by the pendulum with a clear and steady movement straight into 
contact, at a fairly rapid rate, but not too rapid, and the stroke of 
the two moving parts of the switch is considerably increased. The 
gradual failure of current occurring when primary batteries are 
used, is revealed by greatly increased duration of contact, so that 
every instrument in the circuit becomes a most effective battery 
indicator. Such failure of current cannot cause chattering nor will 
it at once stop the clock, because the latent energy of the pendulum 
will assist the electromagnet in lifting the weighted lever A by means 
of the spring S, which it will find in its path on its return to the left. 
When eventually the current is insufficient even to complete the 
work of raising the lever which the pendulum has thus begun, and 
the pendulum consequently stops, it will stop in open circuit. 
Another great convenience resulting from this form of switch is 
the facility with which the dials can be set to time. In the illustra- 
tion a little switch handle will be observed on the left-hand side, 
which carries & pin underneath the driving click. In the position 


ECT 
d E 


Detzil cf Dial 


Movzcezct 
" 

SIEHE . 
DriacnaM or New '*SyNcBRONOME " CLOCK. 


marked Normal the click will release the gravity arm once every 
half-minute, but when turned to the midway position it will be re- 
leased every two seconds, thus accelerating the dials automatically 
at the rate of 15 minutes per minute; while when moved into the 
lowest position it is out of action altogether and the pendulum 
swings free. Alterations of & few seconds slow or fast can readily 
be effected by moving the wheel forward or backward by hand, each 
tooth representing two seconds. Thus it is unnecessary to touch 
the pendulum at any time, and even its regulation is effected by 
adding weights to & tray fixed on the rod above the centre of gravity. 

It will be observed that the pendulum is entirely free save for the 
rotation of the idle guide wheel, and in that respect it realises the 
ideal of horologists, but it has to perform the duty of releasing the 
gravity arm every half minute, and it remains to be proved whether 
the disturbing effect of this function is greater or less than the 
escapement error of an ordinary gravity escapement. Until this is 
done no claim is made for a greater degree of accuracy in time- 
keeping than that achieved by the former standard pattern of 
„% Synchronome"" controllers. As, however, it is quite a common 
thing for these pendulums (operating large circuits of dials) to keep 
time to within a few seconds in six months without being touched, 
the system is already far in advance of ordinary commercial require- 
ments in that respect. | 


Hampton Court Palace.— This historic palace is to be wired and 
fitted for the electric light. The private apartments as well as 
those portions which are open to the public are to be wired. Ever 
since apartments were granted by Royal favour, candles and oil have 
been the only illuminants allowed, although gas has been used for 
many years for lighting the public approaches, the cloisters and stone 
stairways. Tenders are being invited for the wiring, and current 
will be supplied by the Twickenham & Teddington Electric Supply 
Co. The total cost is estimated at between £7,000 and £8,000. The 
chief object in introducing the electric light is that of ensuring grcater 
safety from fire. : | 


give in your issue of the Ist inst., the various levels a 


CORRESPONDENCE. 


THE HIGH-PRESSURE ELECTRIC CONDENSER. 
TO THE EDITOR OF THE ELECTRICIAN. 


бтк: Considerable interest attaches to the fact that an elec 
trical discharge is greatly modified by the air or gas астох 
which a strain is set up or through which a discharge is made, 
being under pressures higher than that of the atmosphere. |i 
a discharge does not take place, the inductive action between 
two conducting surfaces appears to be affected. In a recent 
issue of The Electricisn (September 1, 1905), the compressed: 
gas condenser of Prof. R. Fessenden is illustrated and described, 
and the great advantage of a gas dielectric under pressure i 
emphasised. In 1892 I employed two circular metal plate 
arranged as a condenser in air and gases under pressures higher 
than that of the atmosphere, and then noted the way in which 
a discharge when the plates were very near was practically 
stopped, and the insulation thereby enormously increased. 
When the discharge did take place, under increased rise of 
potential, the spark was not of the brush kind, but a vivid isv- 
lated spark. The apparatus was shown in action, in connec- 
tion with inductoscript apparatus, et the Royal Society. 
May 10, 1893 (R. S. Descriptive Catalogue, p. 8, May 10, 1855. 
Nature, Vol. XLVIII, p. 64; Proceedings, Phys. Soc, Vol. XI, 
р. 355), when a pressure of about 30lb. per square inch vs 
employed. Being attracted by the subject from time to tim: 
I made several different forms of condensers and showed, ot 
May 15, 1903, how the discharge of a Tesla coil could b 
greatly increased by the addition of a secondary discharge 
under pressure. I now find, on reading Dr. Fleming s excellent 
book on the Hertzian wave, p. 27, June, 1903, that Mr. Marcon 
had mentioned the use of compressed air round a spark gp 
and that he patented the arrangement in 1896. Of this I vs 
ignorant at the time of my experiments on the effect of pres 
sure. Dr. Fleming writes thus (foot-note, p. 37, “Heme 
Wave Wireless Telegraphy," 1903) :— 

Mr. Jervis-Smith has also described (Phil. Mag., August, 190? V 
experiment to show how much the use of compressed air round a spit 
gap is of advantage in working an ordinary Tesla coil. In his Britst 
Spesifi ation, No. 12,039, of 1896, Mr. Marconi had long previously mtt- 
tioned the use of compressed air round the spark-gap. ом 

On examining this specification, I find that the Provision! 
Specification reads thus. Sec. 5 :— m 
at the transmitting station I employ a Ruhmkorff coil having ШЙ 
primary circuit a Morse key . and its pole appliances (such 4 
insulated balls separated by small air spaces or high vacuum space. “ 
compressed air or gas or insulating liquids kept in place by a sut* 
insulating material, or tubes separated by similar spaces, and carm" 
sliding discs) for producing the desired oscillations. 

Compressed air is not again mentioned in the complete spet! 
fication, or in the claims at the end of the specification. ТЕ 
application appears in connection with a Ruhmkorff coil, not 3 
Tesla apparatus. It seems strange that such an excellen 
addition to an induction coil should be left out of the complet 
specification and list of claims. Probably this very able "* 
coverer knew best how to obtain the desired effects by some 
more convenient method The experiments of Prof. Flenin 
and also of Prof. Fessenden, pp. 37, 38, of the book cited ar 
of great value and exhibit the connection between the lengt 
of spark and the pressure of the air or gas in which it is mate 

The purpose of my letter is to induce any workers on thi 
particular subject kindly to inform me where I can find th 
earliest record of the application of gases or air under presse 
greater than that of the atmosphere, for the purpose of me* 
fying the action of the dielectric and checking electric leaka:* 
— Yours, &c., F. JERVIS-SMITH. 

Millard Laboratory, Oxford. 


CIRCULATING WATER AT ELECTRICITY WORKS 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In your description of the Yorkshire Power (i 
power station on September 8th, you describe a syphon ios 
for the circulating water for the condensers. — Referrinz 7 
this in your notes in the same issue, you state that the di” 
charge must be lower than the suction. Your description i 


not very clear, and, unfortunately, in the drawings which E 
e b 


- 
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shown. I would point out, however, that whore, as in this 
case, the suction and delivery are comparatively close together, 
no syphon action can be obtained by lowering the discharge 
end of the pipe, as anything gained in this way is counteracted 
by the increased head of water against which the pump must 
deliver owing to the increased depth. If the condensers are 
above the level of the river, the syphon action can be obtained 
equally well if the discharge pipe delivers at the surface of the 
water. This syphon action no doubt takes a great deal of work 
off the pumps if the condensers are much above the level of the 
river, and in this connection it may be interesting to recall 
the arrangement at the tramways station at Newcastle, de- 
signed by Mr. A. E. Le Rossignol (The Electrician, Vol. LI, 
p. 623), where the water has to be pumped up to a very con- 
siderabie height above the river to the engine house ; the dis- 
charge pipe is brought back to the pumps, which are at the 
level of the river, and the water there passes through a turbine 
on the end of each centrifugal pump shaft, and returns to the 
pump about 50 per cent. of the power used to pump the 
water up.—-Yours, &c., W. A. VIGNOLES. 
Corporation Electricity Works, Grimsby, Sept. 18. 


LEGAL INTELLIGENCE. 
Forbes v. Neale. 


This case came before Mr. Justice Bray on Wednesday on a motion for 
judgment in default of defence. Defendant (Mr. John E. Neale) was 
stated to be an electrical engineer, carrying on business in various parts 
of the world with & branch in England. Plaintiff (Mr. Wm. 8. Forbes) 
entered into partnership with defendant and paid £250 premium. He 
now alleged that he had been induced to enter into the partnership by 
misrepresentation as to the position of the English branch, and he claimed 
rescission of the partnership agreement, the return of the premium and 
consequential relief, 

His LORDSHIP made the order asked for. 


Lamb Bros. & Garnett and Rene v. London Auto-car Co., Ltd. 


Mr. Justice Bray was asked on Wednesday to grant an injunction to 
restrain infringements of patents relating to sparking plugs. It was 
stated that infringement was admitted and defendants were prepared to 
submit to a perpetual injunction and to pay an agreed sum as costs. 


Alleged Extensive Frauds. 

At the Guildhall (London) on Tuesday, Wm. Leslie and Alice Frances 
Cheesman were charged with conspiracy (with two men named Webber 
and Rosenberg, now under remand) to obtain large sums from firms of 
electrical engineers by false pretences. Evidence of arrest having beeu 


given, prisoners were remanded until to-day (Friday), when they will be 


again brought op with the other prisoners. 


Nürnberg-Fürth Tramways.—It will be remembered from a 


recent note in these columns (The Electrician, June 2, p. 248) 


that this tramway was converted to the three-wire system some 
time ago. The accounts for 1904 have now appeared and they 


Show a substantial gain in favour of three-wire working. 


Altogether, the system comprises 19 route-miles and 3,950,000 
car-miles were run in 1904 against 3,540,000 car-miles in 1903. 
In 1904 and 1903, the receipts were 6:41. and 6:6d. per car- 


mile, the total expenses being 5:94. and 6 od. respectively. 
These figures are based on the assumption that two trailer- 


miles are equivalent to one mo:or car-mile. Some 22:6 millions 


of passengera were conveyed during 1904, against about 20:4 
millions in 1903. In 1904, 3,457,209 kw.-hours were generated 


in the power house, against 3,159,100 kw.-hours in the previous 
year, the generating costs being as follows :— 


Fuel costs £5,500 in 1904 and £5,477 in 1903. 
Salaries and wages........ 1,477 45. 3 1,432 a 
Lubricating material, &o. .. 194 „ ,, 204 УУ 
Maintenance, &e, ........ 1,121 „ „, 1,056 a 
Nota!!! 28,292 £8,169 


‘Hence, the generating costs per kilowatt-hour came to 0-60d. 


in 1904 against 0:654. in 1903. On an average 870 watt-hours 
were consumed per car-mile in 1904 against 892 watt-hours in 
the previous year. The corresponding figures per ton-mile 
are 95 and 97:5 watt-hours respectively. At the end of 1904, 
the rolling stock consisted of 113 motor cars, 97 trailers, 6 
snow ploughs, 3 watering cars, 2 cars for transporting rails 
and 15 horse-drawn vehicles for various purposes. The total 


capital expenditure on the tramways, including the power | 


house, was £325,931 at the end of 1904. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Edinburgh Corporation invite applications for the post of assistant 
engineer, to act as station superintendent at one of their electric 
generating stations. Commencing salary £180, rising by annual 
increments to £270 per annum. Applications to the chief engineer 
(Mr. F. A. Newington), Dewar-place, Edinburgh, on or before Oct. 2. 
See also an advertisement. | 


An electrical engineer is required for service in India, to act as 
resident engineer for supervising the running of modern electrical 
machinery, including power-station plant; also construction work 
under the direction of a consulting engineer. See advertisement. 


Willesden District Council require a charge engineer to take 
charge of a shift at its distributing sub-station. Commencing 
salary 85s. per week. Applications to the resident engineer (Mr. 
J. G. Bruce), Electricity Offices, Salusbury-road, Kilburn, N.W., by 
Oct. 4. See also an advertisement. 


Commutator builders are wanted for electrical works in the Mid- 
lands, accustomed to medium-sized and large work. See an adver- 
tisement. 


There is & vacancy for a premium pupil at Whitby electricity 
works. Applications to the electrical engineer (Mr. L. H. King). 
See advertisement. 


Maidstone Electricity committee require a working superintendent. 
Salary £90. Applications to Town Clerk by Sept. 29. 


The Governing Body of Northampton Institute, Clerkenwell, Lon- 
don, E.C., invite applications for the appointment of instructor in 
mathematics in the engineering day courses. Salary £120 per ses- 
sion (October to July). Forms of application, &c., from the principal, 
Dr. R. Mullineux Walmsley. An advertisement gives some additional 


particulars. 

The Commmittee of the Municipal School of Technology, Man- 
chester, require а demonstrator in the electrical шо depart- 
ment. Salary £120. Applications to the principal, Dr. J. H. Rey- 


nolds, by Sept. 28. See an advertisement. 


Wellington (New Zealand) Technical Education Board require an 
instructor іп engineering. Salary £800, with £40 passageallowance. 
Particulars from the High Commissioner for New Zealand, 13, 
Victoria-street, London, S.W. See also an advertisement. 

An assistant head master is wanted immediately for Crawford 
Municipal Technical Institute, Cork. Salary £200. One holding 
the electrical engineering diploma of a technical college, with ex- 
perience in works and teaching, preferred. Applications to the head 
science master and organising secretary, Mr. E. A. O'Keeffe, B.E., 
M.I.E.E. See an advertisement. 


Applications are invited for the position of principal of Ruthor- 
ford College, Newcastle-on-Tyne. Salary £400, rising to £600. 
Applications by 80th inst. 


The governing body of the South-Western Polytechnic require а 
demonstrator in physics. Commencing salary £120. Forms of 
application (to be returned by Sept. 28) from the Secretary, Man- 
resa-road, Chelsea, London, S.W 


An assistant master is required at Wandsworth Technical Insti- 
tute for physics and chemistry. Commencing salary £150. Appli- 
cation forms from the Registrar. 


Burnley Electricity committee have appointed, subject to the 
approval of the Council, Mr. James E. Starkie, A.M.I.E.E., to the 
position of borough electrical engineer, in succession to Mr. R. 
Birkett, who resigned in May last to take up a similar position at 
Southend-on-Sea. Mr. Starkie has been engaged at the Burnley 
electricity works about four years, the last three years of which he 
has been chief assistant engineer. 


Dr. A. L. Mellanby, of the Manchester School of Technology, has 
been appointed to the vacant professorship in the engineering 
department of the Glasgow and West of Scotland Technical College. 

Dr. Mellanby acquired a practical engineering training at the Central 
Marine Engineering Works and with T. Richardson & Sons, Hartlepool. 
He had a distinguished career at Durham Univeraity College, aud carried 
out important research work at that college and at M’Gill University, 
Montreal, on the relative efficiencies of multiple-expansion engines, For 
this work he had received the degree of M.Sc. of M'Gill University, and, 
subsequently, the D.Sc. of the University of Durham. He had since held 
appointments as chief lecturer in engineering at Battersea Polytechnic 
and as lecturer in engineering at Manchester Sohool of Technology, with 
special charge of the gas, steam, oil and refrigerating engine laboratories. 


The Governors of Battersea Polytechnic (London) have appointed 
Mr. James MacIntosh, B.Sc., A. M. Inst. C. E., lecturer to evening 
classes in electrical engineering. Mr. MacIntosh is a graduate of 
Glasgow University, and was for some time engaged in the labora- 
tories at the works of Messrs. Kelvin & James White. 
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Mr. J. H. Simmance has been appointed lecturer in telegraphy 
and telephony, and Mr. W. A. Gilbert instructor in electric wiring, 
at West Ham Technical Institute. 

Mr. H. Davies, B. Sc, of Portsmouth Dockyard School, has been 
appointed head of the electrical engineering and physics department 
of the Municipal Technical Institute. Portsmouth. 


Mr. John M. F. Wilson, A.I.E.E., chief of the testing department 
in the electrical works of Messrs. Vickers, Sons & Maxim, Sheffield, 
has been appointed assistant lecturer in electrical engineering at the 
Municipal Technical Institute, Belfast. 

Mr. G. W. Fearnley, of the East London Technical College, and 
Mr. H. Paulson, of the London & North Western Railway Works, 
Crewe, have been appointed instructor and assistant instructor in 
mechanical engineering at the Crawford Municipal Technical Insti- 
tute, Cork. 

Mr. W. H. Pretty, Wh.Sc., has been appointed instrnctor in 
mathematies for the evening engineering courses at the North- 
ampton Institute, Clerkenwell, London, E.C. 


EDUCATIONAL NOTICES. 


University of Liverpool.—Particulars of the courses of study in 
the Faculty of Engineering are given in an advertisement on another 
page. The session commences Oct. 2. The courses leading to the 
ordinary degree of Bachelor of Engineering or the certificate in 
engineering afford a general scientific training for those intending 
to become engineers or to enter any allied profession. Prospectus 
of the Faculty may be obtained from the Registrar. 


Armstrong College, Newcastle.on-Tgne.—Complete courses 
are provided for students entering any of the engineering profes- 
sions, and also for those proceeding to the degree of B.Sc. or to the 
College diplomas. Lectures begin on Monday next. 

Northampton Institute, Clerkenwell.—The full-day courses in 
the theory and practice of electrical, mechanical and horological 
engineering commence on Oct. 2. The entrance examination is on 
27th and 28th inst. The courses in mechanical and electrical engi- 
neering include periods spent in commercial workshops and extend 
over four years, and they also prepare for the B.Sc. degree in engi- 
neering of the University of London. Three entrance scholarships of 
the value of £52 each, giving free tuition for the full course in elec- 
trical or mechanical engineering, will be offered for competition at 
the entrance examination. 

There are also evening technical courses in all branches of elec- 
trical and mechanical engineering, technical, optics, artistic crafts, 
horology, technical chemistry, &c., which commence on Monday, 
Sept. 25. The laboratories are well equipped for both alternate and 
continuous-current work and for all kinds of electrical testing. Par- 
ticulars of fees, &c., at the Institute, or from the principal, Dr. R. 
Mullineux Walmsley. Enrolments for the evening classes have 
already commenced. 

Copies of the catalogue giving full particulars of classes, fees, staff 
and all educational and social announcements relating to the College 
for the session 1905-6 are now available. 


Sir John Cass Technical Institute.—The new session begins on 
the 25th inst. There are evening classes in chemistry, metallurgy, 
physies and mathematics, designed to meet the requirements of 
those engaged in chemical, metallurgical and electrical industries and 
the trades associated therewith. Facilities are afforded for special 
and advanced practical work in well-equipped laboratories, both in 
the afternoon and evening. Further particulars may be obtained 
from the clerk to the governing body, Mr. W. Н. Davison, M.A., 
Jewry-street, Aldgate, London, E. 


Birkbeck College, London.—The new session commences on 
Oct. 2, when the Right Hon. Sir Edward Fry will deliver the open- 
ing address at 7:30 p.m. There are day and evening classes in all 
subjects. The curricula and classes are arranged to provide full 
instruction and practical work for the various examinations for the 
degrees in sciences, arts and law of the University of London. 
Instruction is also given in the subjects required for various profes- 
sional and civil service examinations, in addition to day and even. 
ing classes in physics, chemistry, mathematics, geology and other 
science subjects. Considerable additions have been made to the 
equipment of the physical, chemical and metallurgical laboratories, 
and facilities are given for practical work. 


South- Western Polytechnic, London.—A complete three 
years' course in electrical engineering is provided at this college 
during the day, anda four years’ course inthe evening. Courses of 
lectures and practical work are given in elementary, intermediate 
and advanced electrical engineering, electrical design, instruments 
and lamps, alternating and polyphase currents, electrical wiring 
and fitting and caleulus for engineers. See also an advertisement. 


Merchant Venturers’ Technical College, Bristol.—Courses 
are provided at this college for civil, mechanical and electrical engi- 
neers, chemists, architects and builders, and also preparatory courses 
for University of London Matriculation and Intermediate and Final 


B. Sc. examinations (including the engineering degree). In addition 


to the principal (Prof. J. Wertheimer, who is also professor ci 
chemistry), the professors of engineering (J. Munro and D. Rober. 
son), the lecturer on chemistry (G. P. Darnell-Smith) and the chie! 
instructors in mathematics (E. S. Boulton and J. W. Pulsford), the 
staff includes 79 assistant lecturers, demonstrators, &c. There are 
11 laboratories, eight workshops, dynamo room, engine house and 
electric light installation. 

University College, London.—The work of the Engineerin: 
School at University College, London, will begin on Tuesday, Oct. 3. 
The prospectus shows some important developments in thc work о: 
the school since last year. The three years’ course for student: 
qualifying for the diploma or for the degree in engineering has been 
fully organised. In connection with the Department of Civil Engi. 
neering and Surveying, a new departure has been taken in the form 
of enlisting the services of eminent engineers in practice for specia: 
courses. Mr. H. Deans, M. Inst. C. E., is to give а course in railwa 
engineering, and Mr. A. T. Walmisley, M.Inst.C.E., in waterways. 
roads, street paving and tramways. Ву this means the teaching oí 
the school will be brought into direct touch with present day practice. 


Borough Polytechnic Iastitute, London.—The classes in elec 
trotechnics commence on 25th inst. The course of instruction i: 
arranged to cover three years. There are also lectures in advanced 
electricity and magnetism (stage 2), in the honours course (stage 3! 
and in electric wiring and fitting. Well-equipped laboratories are 

rovided for practical work. An announcement elsewhere give: 
rther information. 


Battersea Polytechnic, London.— The session commenced or 
18th inst. There are day courses in mechanical engineering, motor 
engineering, electrical and chemical engineering, and day course: 
in preparation for the London University degree under 1 
teachers. There are also evening courses of instruction for the B. de. 
degree and evening classes in all electrical and mechanical engineer 
ing subjects, including motor-car engineering. The latter begin on 
Monday, 25th inst. 


Hackney Technical Institute, London.—The session com- 
menced on Tuesday. There are special lectures and laboratory 
courses in electrical engineering, including electrical measurements. 
dynamo and motor design and telephony. Prospectuses may de 
obtained from the secretary (Mr. A. Crew). 

L. O. O. School of Marine Eagincering, Poplar (Gondon).— 
There are day classes at this school for the B.T. examinations in 
marine engineering and navigation, and evening classes in electrical 
and mechanical engineering, physics, mathematics, chemistry, &e. 
The electrical engineering classes are based upon a three years 
course, the lecturer being Mr. J. Paley York. 


Popular Lectures.—A series of popular science lectures will be 
delivered by well-known lecturers on Tuesday evenings at the Royal 
Victoria Hall, Waterloo Bridge-road, London, S.E. (which has beer 
designated the People’s Palace for South London.“) The lectares 
are followed by a musical entertainment and animated pictures. 
The hon. sec. is Miss Cons. 


Alleged Embezzlement.—At Devonport police-court on Wed- 
nesday Mr. J. W. Endean, until recently manager of the Devonpori 
& District Tramways Co., was charged with misappropriating EA. los. 
the cost of a season ticket on the company's tramway system. і: 
was intimated that other charges would be preferred against deter. 
dant, who, after formal evidence had been given, was remanded от. 
bail for a weck. 

Ashton-under-Lyne.—The Council have reduced the charge for 
electric current to 34d. per unit for the first 250 units per quarte:. 
8d. for the next 250, and 23d. for all over 500. 

Bermondsey ‘Gondon).—There are 218 private consumers repr-- 
senting 50,208 8 с.р. lamps connected to the mains. The borouct 
surveyor is preparing specifications for wiring St. John's girls’ sche 

The L. C. C. are again urged to electrify the leased tramways i 
the borough. 

Bourne.—In deference to the views of the Tradesmen's Assoc 
tion, the Council are considering the advisability of erecting ele 
tricity works. 


Bray.—In our issue of the 8th inst. we announced that, owing: 
the recent flood in Bray, the electricity works were shut down ::: 
several days. The chief engineer (Mr. Wm. J. U. Sowter) m* 
informs us that this is inaccurate. 

What really occurred was that on Friday, Aug. 25, at 10 p.m., wax 
commenced to rise in the alternator pits, and at 10:45 p.m. it had risen > 
a height of 4 ft. in the engine room and boiler house, extinguishing bc: 
fires. The result was that the whole of the flues were filled with ws:- 
and the alternators and switchboards soaked. At5a.m. the water hx 
subsided sufficiently to commence work. The flues had to be dried, alu 
nators taken apart, coils dried, &c. Unfortunately on starting up u 
armature of the largest generator partially burnt out owing to it x 
having been sufliciently dried, and temporary coils were made and fit: 
on the premises. In addition, four transformer boxes were submerrc 
and the transformers had to be replaced with spares. In spite of the= 


troubles, however, the staff were able to restore the supply by 6 p.m :» . 
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following (Saturday) evening. The destruction of the weir did not seriously 
interfere with the supply, as the water power is only of nominal value, 
practically the whole of the load being carried by steam sets. 


Brixham (Devon).—The Council kave accepted the terms of 
Edmundson’s Electricity Corpn. for public lighting for 10 months 
in the year at £500, on a five years’ contract. The local gas com- 
pany’s tender was £600. 


Cardiff —The South Wales Electrical Power Distribution Co. have 
protested against the action of the Elctrical and Tramways com- 
mittee in supplying electric power outside their area—to the Ely 
Paper Mills. 

he chairman (Ald. Carey) stated at the last committee meeting that 
half the Ely works were in the county and half in Cardiff. The matter 
has been referred to the electrical engineer (Mr. A. Ellis) and the town 
clerk (Mr. J. L. Wheatley) to consider. 

At the end of August, 1,160 consumers representing an equivalent of 
140,101 8-c.p. lamps, were connected to the mains, compared with 113,672 
at the same period last year. 


Chepstow.—The Chepstow Electric Light & Power Co. are dis- 
tributing a pamphlet setting out in a clear manner the advantages of 
electricity for lighting and power. Opinions of some of the com- 
pany's consumers on these points are given, and these are all un- 
mistakably in favour of electric lighting. 


Cheshire.—A scheme is being prepared for the construction of a 
system of tramways between Cheadle, Handforth and Wilmslow, and 
between Schools Hill, Cheadle Hulme, Bramhall, Poynton and Hazel 
Grove. | 


Chester-le-Street.— The Council will not consent to the proposed 
transfer to the County of Durham Electric Power Supply Co. of the 
electric lighting powers in the district of the County of Durham 
Electrical Power Distribution Co. 


Cradley (Btaffa.)— The Council have deferred consideration of a 
communication from the Empire Electric Light & Power Co., stating 
that they intend to apply for a provisional electric lighting order, 
until Halesowen District Council have given their decision. 


Oroydon.— The Corporation have given notice to the British Elec- 
tric Traction Co. of intention to terminate the lease of the tramways 
on May 31 next, and at the meeting of the Corporation on Monday 
the company offered the following terms for a renewal of the lease: 

(1) An increased yearly payment of 4 per cent. on the expenditure for 

the time being by the Corporation in connection with the tramways (i.e., 
7 per cent. in place of 64 per cent. as at present). The expenditure at 
Dec. 31 last amounted to £237,512. 8s. 10d. and the increased percentage 
represents an additional yearly payment of £1,187. 11s. 4d. (2) An in- 
creased yearly payment in respect of road repairs of £100 per mile (single 
track) where the road is paved with wood and £50 per mile where paved 
with any other material and of £200 and £125 per mile respectively for 
double track. The present scaleis £100 per annum per mile of route, and 
the yearly payment amounts to £1,076. 19s, 6d. The increase would mean 
an additional yearly payment of £1,722. 9s. (3) A further yearly sum 
equal to 25 per cent. of the net profit realised from the working of the 
leased lines, after charging 7 per cent. on capital employed in working 
the lines, other than that provided by the Corporation (such as cost of 
additional cars provided by the company). (4) Electrioal energy to be 
supplied by the Corporation for working the leased lines and for lighting 
at the present price of 2d. per unit. (5) Tramway No. 20, which is to be 
constructed by the Corporation under the 1902 Act, and the further exten- 
sions of the Corporation’s tramways for which the Corporation have 
recently obtained powers (if and when the Corporation construct same) to 
be leased on the same terms and conditions as existing tramways, and 
the lease to be co-terminous. (6) The Corporation to be entitled to ingpect 
the books and accounts of the working of the leased tramways for ascer- 
taining the amount of any payment to be made to the Corporation under 
par. З (7) The new lease to be for 21 years from June 1, 1906, deter- 
minable at 7 or 14 years by six months’ previous notice in writing by 
either side. 
The company point out that they have obtained powers under 
the Croydon and District Tramways Acts, 1902 and 1903, and the 
Mitcham Light Railway Order, 1901, for constructing and working 
tramways, which will connect on each side with the existing tram- 
ways of Croydon Corporation, and these powers will be carried out 
by the South Metropolitan Electric Tramways & Lighting Co. The 
communication was referred to the Tramways committee. Instruc- 
tions were given to the borough surveyor and the borough elec- 
trical engineer to take all necessary steps preliminary to the con- 
struction of the proposed tramway from High-street, South Norwood, 
to the borough boundary at Penge, and application has been made 
for sanction to borrow £7,000 for making and equipping the line, 
and after completion of the work the extension from Thornton 
Heath to the Gloucester is to be taken in hand. 

Customs Decision.— By a recent decision fuses (with electric 
detonators) for mining purposes are admitted free of import duty in 
the Australian Commonwealth. 

Dublin.—In connection with the new refuse disposal scheme, it 
is proposed that the road sweepings, &c., be taken to a central depot 
and be removed at night in waggons over the tramway system. 
The Cleansing committee propose to use electric locomotives, each 
to haul 10 waggons containing 100 tons of refuse, but it was stated 


at last week’s meeting of the Council that the L.G. Board desire the 
use of a motor for each waggon. Under the committee's proposal, 
the cost of carrying refuse would be 8d. per ton, which compares with 
Is. per ton by barge or 2s. by direct cartage. The Cleansing com- 
mittee’s reports, recommending that application be made for an in- 
crease in the loan already authorised for the scheme and that ten- 
ders be invited for the various portions of the work, were adopted. 

Dundee.—The Council have been petitioned to extend the tram- 
ways. 

Eastwood (Notts.)—The Council having been requested by the 
Trade Guild to improve the lighting have replied that it is not ad- . 
visable to do so as a supply of electricity for lighting could shortly be 
obtained from the Derbyshire & Nottinghamshire Electric Power Co. 


Electricity in Mining.—The Consett Iron Co. (Ltd.) are about 
to provide electric lighting and power plant for their Chopwell and 
Garesfield collieries. Three-phase plant will be employed and cur- 
rent will be generated at Chopwell at 625 volts. Some of the 
energy will be stepped up to a pressure of 8,000 volts, and trans- 
mitted 24 miles to Garesfield colliery, where it will be reduced again 
to 625 volts. 

Electric power plant is also being installed at the Glamorgan 
Collieries, Llwynypia. Electricity is being already utilised at the 
colliery on a small scale, but ultimately all the haulage and winding 
machinery will be operated electrically. 


Exhibition.—An electrical exhibition is being held this week at 
Blackburn. A number of local and other electrical engineering firms 
display a good variety of electric light fittings, motors, telephones, 
domestic appliances, &c., and in the Corporation department exhibit 
machinery in motion, which includes a Northrop loom, and printing, 
paper bag making, sewing and stocking knitting machines, all 
operated by electric motors. 


Farsley (Yorks.).—The Council are indisposed to support the 
application of Yorkshire Electrical Distribution Co. (Ltd.) for a pro- 
visional electric lighting order. The company offer to supply current 
for private lighting at 4d. per unit, and to guarantee that the cost 
of electricity for street lighting shall not exceed 2d. а unit. The 
Council have decided to ask West Riding County Council to consider 
the advisability of promoting a bill whereby publie bodies in their 
areamay join forces to meet the demands for electricity in the West 
Riding. ° 

Fenton.—Hanley Council, having becn requested by Fenton 
Council to quote terms for supplying electricity in bulk to Fenton, 
have requested the borough electrical engineer (Mr. C. H. Yeaman) 
and the town clerk (Mr. A. Challinor) to report. 


Fulham.—The Council have adopted a scheme suggested by the 
borough engineer to advertise the price of electric current by fixing 
shields on the arc lamp standards. Twenty-four shields are to be 
procured at a cost of £18. 10s. They can be moved from time to 
time from one part of the borough to another. 


Goole.—The Council have appointed Mr. Walter Emmott, con- 
sulting engineer, to report on a scheme of electricity supply at a cost 
not to exceed £8,000. 


Great Grimsby.—The Council will carry out extensions of the 
electricity works at an estimated cost of £7,500, and various exten- 
sions of the mains at £8,500. 


Greenock.—The Board of Trade have awarded £602. 18s. 9d. as 
share of profits due by the tramways company under Article 5 of 
the Corporation lease for year ended Dec. 31, 1902. 


Hammersmith (London).—The Council have considered the 
question of reducing the price of electric current for power. 

The present price is 14d. per unit with discounts ranging from 5 per 
cent. on accounts of £250 per annum to 334 per cent. up to £1,500 per 
&nnum. 

The borough electrical engineer (Mr. G. GilnkRr BELL) reported that the 
present rate, with restrictions as to the period of use, was too com- 
plicated, and did not encourage the use of electricity for power as much 
as he had hoped, and he thought it necessary.that the prices be revised. 
Last year's accounts showed a works cost of only 0:84. per unit, the 
actual cost of the power units being no more than, say, 4d. per unit. 
Mr. Bell thought a selling price of 1d. per unit would leave & handsome 
profit provided sufficient units were sold, but the output was the governing 
factor, as a profit of 0:25d. per unit on one million units was only just 
over £1,050. After carefully considering the subject he had come to the 
conclusion that a uniform charge, with discounts, would meet the cireum- 
stances in a more satisfactory manner than auy system of maximum 
demand with restrictions as to period of use. 

It was resolved that a uniform rate of 14d. per unit be charged for 
electricity supplied for power subject to following discounts: accounts 
between £10 and £25 per annum, 10 per cent. ; £25 and £50, 20 per cent.; 
£50 and £100, 30 per cent.; over £100 special arrangements (if desired 
by consumer) to supply current for power and lighting at 14d. per unit, 
less 334 per cent., provided current used for lighting does not exceed 
20 per cent. of the total annual consumption, and subject to the con- 
sumer entering into an agreement to drive the whole of his machinery by 
power supplied by the Council for five years. 

A communication was received from the L. C. C. requesting that the 
Council should lay mains at a depth of at least 3 ft. 6 in. below the sur- 
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face where such mains pass under the route of the tramways autborised 
to be constructed by the County Council; also that in future the Council 
Jay all electric mains under the footpaths in roads where there are tram- 
ways, or which are likely io form part of tramway routes, or, where it 
may be necessary to place them in the carriage-way, to lay them аз near 
the kerb line as possible. | 

It was decided to comply with the requests of the L.C.C. 

. 1,650 consumers are now taking current from Hammersmith Council's 

mains. 

Handsworth (St: ff.. — The opening of the electricity works has 
been fixed for Oct. 9. 

Hipperholme.—The Council have asked Halifax Corporation to 
give terms for the supply of electricity in the district. 

Lambeth (Condop).— The Board of Trade have approved the 
L.C.C. plans for various lines of tramway in this borough. 

Leeds.—The chairman of the Tramways committee (Ald. John 
Ward) has reported that the earnings on the covered cars which 
had lately been added to the service totalled quite 1d. a mile more 
than on non-covered cars. Even during a fine summer the pas- 
sengers’ preference for covered cars had been very marked, and their 
popularity was unmistakable. In view of the approach of winter 
the committee decided to obtain 25 further covered cars, and to 
take over the two covered tops designed by Mr. J. A. de Macedo, 
the Portuguese Consul, which have been given an extended trial on 
the Leeds tramways. When the new order is completed, there will 
be 125 covered cars in service. 

Leith.—4A second section of the Corporation electric tramways 
has been opened for traffic. 


Llandudno.—The Board of Trade have granted an extension of 


time for the completion of the Llandudno Colwyn Bay light railway. 

Llangollen.— The Council have received tenders from the Llan- 
gollen & District Electric Light & Power Co. and from the local gas 
company for lighting. The former offered to supply current for 
lighting the whole district at £87. 10s. per annum and £5 for light- 
ing and extinguishing, and the latter quoted £140. 14s. in all, 

At the last Council meeting it was stated that the cost of adapting the 
present lamps for electric lighting would be £200, and that £113. 17s. 
would have to be spent on new lamps if the gas company’s tender were 
accepted. Consideration of the matter was adjourned pending receipt of 
a detailed report from a committee appointed to visit other towns. 


Maidstone.—The Council wil apply for powers to extend the 
electric tramways to Loose and Toovil. 

Mansfield.—The salary of the assistant electrical engineer (Mr. 
Bernard Sankey) has been increased to £150. 


Mexico.—The Government have sanctioned the appropriation of 
7,000 litres of water per second from the river Atoyac (Vera Cruz) 
by Messrs. Aguiles Zentella and E. J. Johnson (of the Mexican 
National Sugar Refining Co.) for electric power purposes. Similar 
powers have been granted to Senor Andres Lefebvre to take 80,000 
litres of water per second from the river Amacuzac (Morelos and 
Guerrero). , 

Municipal Telephony.—At the last. meeting of the Humber 
Pilotage Commissioners it was unanimously decided to give notice 
to the Corporation telephone department to terminate the contracts 
for the telephone installations, and that terms be obtained from the 
National Telephone Co. for re-installing their system. 

The Сомморове (Capt. Abbott) said there had been complaints about 
the Corporation service from the beginning. The officials had promised 
improvement, but it had not come. They experienced great difficulty in 
establishing communication, ard he added on one occasion they were 
three days in getting the Alexancra Dock. 

Mr. C. SurrH said there was отел dissatisfaction at the way in which 
the Corporation telephone system was working. The Pilotage Commis- 
sioners went to the Corporation th ‘ough a feeling of patriotism, and also 
because they thought that, as a considerable sum of money had been 
spent in establishing the system at a much later date than the National 
Co., that would be a guarantee that the best instruments would be intro. 
duced into the service. That, however, had not proved to be the case. 


Swansea Municipal Telephone committee met on Tuesday to con- 
sider a letter from the L.G. Board having reference to the applica- 
tion for power to borrow £7,000 for extensions of the municipal 
telephone system. 

1 he Board drew the Council's aitention to the statement made by the 
Postmaster-General in the House of Commons, and inquired whether 
the Council had considered the question of entering into negotiations 
with the Postmaster-General with a view to the absorption of their under- 
taking by the Post Office, 

The Cuarrman (Mr. D. Jones) said the Swansea licence would expire in 
1920, and thus, though they had a longer term than any other place 
possessing a municipal system, it was well to consider the question raised 
by the Board. 

Mr. Harris thought they were more likely to get favourable terms if 
they worked hand in hand with the Post Office than by showing fight. 
There was no likelihood of their licence being extended beyond 1920. 

The ChalnumAx said there was no reason for fright. The system was 
already paying a business profit, and there was no doubt it would do 
better in the current year. 

& It vu decided that the chairman should coafer with the Postmaster- 
General. 


At the meeting of the Council on Wednesday, the chairman (Mr. D. 
Jones) moved the adoption of the report. He said the clerk had been 
authorised to confer with the Post Office authorities on the subject. He 
also said there were several important |points to be considered, and the 
committee were quite alive to the possibilities of the case, which was 
rather delicate and required very careful handling. The municipality had 
& good system, which was paying its way, so there was no reason to be 
frightened at the present position. If they came to any arrangement with 
the Government it would be on a business basis. The important thing 
would be to safeguard the interests of their subscribers and to see that in 
any agreement come to they were not rushed into the payment of higher 
rates till at least the greater part of the Council’s licence, which did not 
expire till 1920, had run. The present was the time to start negotiations 
with the Post Office, so that they might see exactly where they stood. The 
recommendation was adopted, it being decided that the chairman of the 
Finance committee and the town clerk should accompany the chairman 
(Mr. D. Jones) when he waits on the Postal authorities. 

The L.G. Board have given their decision upon the application of 
Brighton Town Council for sanction to borrow a further £11,617 
for their telephone undertaking. The Board have decided to sanction 
£6,145, viz., £4,208. 5s. 6d. for ducts and cables already laid, and 
£1,936. 19s. 6d. to defray excess expenditure incurred in carrying 
out the original scheme. As regards the balance of the amount 
applied for, the Board draw the Council’s attention to the statement 
made by the Postmaster-General in the House of Commons, and 
inquire whether the Council have considered the question of enter- 
ing into negotiations with the Postmaster-General with a view to 
the absorption of their undertaking by the Post Office. 

The statement in question is reported in Hansard, Aug. 9, 1905, 
pp. 848-9, as follows: — 

Mr. Јонх Burns (Battersea): But there was no reason whatever why 
the municipalities should not receive fair and sympathetic consideration 
from the Government. Why could not the Postmaster-General tell 
them that on terms to be arranged their services should be at oncs 
absorbed? The municipalities were not in a position to resist such a 
proposal; if they did they would damage the public interest of the 
localities they sought to serve and of the coterminous areas which had 
a right to be considered and which could be served properly only by a 
national service. If terms not less generous than were being given to 
the company were offered, there was no reason whatever why the 
municipal services should not be at once absorbed by the State. 

Lord Stantzy: I may say at once that I am perfectly ready t» enter 
into negotiations with any of the municipalities that wish to do s». 
Brighton Telephone committee resolved that the consideration of 

the L. G. Board’s communication be deferred until the next meeting, 
and that the committee report specially to the Council. 


Newton Abbot.—The Council have decided not to assent to the 
proposed application of the Urban Electric Supply Co. for a provi- 
sional order for Kingsteignton. 


Obituary.—On Saturday last the death occurred of Wm. Fowler., 
chairman of John Fowler & Co. (Leeds), Ltd. Deceased was in 
his 78th year. 


Odessa.-—It is reported that a scheme is now being prepared for 
the reconstruction of the harbour, the construction of new quays 
and electric tramways, the erection of electric grain elevators, Kc. 


Ossett.—By the casting vote of the mayor it has been decided 
not to proceed with the electricity scheme at present. 


Poplar (London).—London County Council has written to the 
Borongh Council stating that further surveys showed that the dif- 
ficulties and inconvenience which would be inseparable to the con- 
duit system prevented the Highways committee from recommending 
its adoption on the tramways in the district. The General Pur- 
poses committee reported to the Borough Council on Wednesday 
that they had agreed to the adoption of the overhead system and had 
urged Stepney Council to take similar action. 


Portemouth.— The accounts of the tramways department during 
the year ended March show capital expenditure £649,951. 5s. 2d., 
an increase of £15,545. 11s. 2d. й 

Total revenue was £100,973. 12s. 2d., working expenses 244.165.198.94., 
and gross profit £56,807. 12s. 5d. Interest absorbed £18,696, 53. 9d., 
sinking fund £15,930. Зв. 1d., and income tax £931. 16s. £7,715. 188. 4d. 
has been contributed from revenue to capital outlay, and tbe balance 
(£13,530. 9s. 3d.) has been placed to reserve. 19,625,329 passengers 
were carried, and 1,974,996 car-miles run. The total net receipts were 
12-27d. per car-mile and 1 23d. per passenger. There are 84 cars in use 
and 14} miles of route, of which 14 miles are double track. 


Portagal.—A contract has been entered into between the Muni- 
cipality of Regarengos de Мопвагаз and Senhor Antonio Rosado 
Caeiro for public and private electricity supply in the town. 


Radcliffe.—In future the charges for electric current for lighting 
will range from 5d. per unit, for 250 units per annum, to 33d. for 
an annual consumption of over 2,000 units; for power the charge is 
to be 2d. per unit for 60 units per B. H. P. per quarter, up to 125 
units 14d. and over 125 в.н.р. 144. per unit. 

8t. Pancras (London).—On Wednesday the Council decided to 
apply to the L.C.C. for a loan of £4,838 (for acquiring leasehold 
interests), and £1,965 (for additional arc lamps, &c.). 
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In the estimates for the forthcoming half-year the Finance committee 
propose to transfer £1,400, cost of opposition to the 1905 Electric Power 
Bills, from general purposes to electricity account. The Finance com- 
mittee reported that they had passed various requirements on revenue 
account for the electricity undertaking for the six months ending 
March 31, 1906, amounting to £3,625. Main extensions costing £386. 103. 
are also to be carried out. 

In addition to the 1,000 tickets to which the Council are entitled for 
their contribution of £100 to the Electrical Exhibition at Olympia, it was 
resolved to take, at 3s. per dozen, a further 3,000 tickets for distribution. 

The solicitors to the Electrical Contractora’ Association wrote pointing 
out that Glasgow Corporation had agreed not to undertake the wiring and 
fitting of consumers’ premises themeelves, but to allow 65 contractors in 
Glasgow to co-operate in the matter, and asking that a deputation from 
the association might be received, with a view to a similar arrangement 
being made at St. Pancras. It was decided to reply that, as the Council 
had already resolved to support the London County C.unci! in passing 
the wiring clauses in their next General Powers Bill, no useful object 
would be served by receiving a doputation. 

Saff con Walden.—The Board of Trade have declined to approve 
the agreement between the Council and Foote & Milne (L'd.) for the 
erection of electricity works, and the Council have invited the com- 
pany to submit fresh proposals. 

Shoreditch (London).—The estimates submitted on Tuesday put 
the surplus on the working of the electricity department for the 
half-year ending March 31, 1906, at £1,672, instead of £2,806 as 
previously estimated. 

Southampton.—The Above Bar tramway route has been opened 
for traffic. The Tramways committee have decided not to continue 
the tramways to Bitterne Park. 

Southport.—The salary of the assistant elcctrical engineer (Mr. 
А, S. Black) has been increased from £200 to £225 and further 
increased next year to a maximum of £250 on condition that Mr. 
Black gives an undertaking to remain in the Council’s service three 
years. Councillor Ashton protested against the condition as to three 
years’ service as he thought it unfair to tie the hands of an official. 

Spain.—The Minister of Agriculture, Industry, Commerce and 
Public Works has given permission to the Ayuntamiento of Mansilla 
de Las Mulas (Léon) to appropriate 800 litres of water per second 
froin the river Esla, and to Senor D. Ignacio Coll y Portabella to 
abstract water at the same rate from the Espinalvet waterfall (Bar- 
celona) for the generation of electrical energy. 


Stoke Newington (London).—The Council on Tuesday а 
ќо the conditions of the L.C.C. for a loan for electric lighting 
extensions. 

The Board of Trade have intimated that as the arrangement be- 
tween Islington and Stoke Newington Councils with regard to the 
supply of electricity in bulk is only a temporary one, the Board 
acquiesced in the two councils entering into such agreement for a 
period expiring on March 21, 1906. By the North Metropolitan 
Electric Power Supply Co's. 1905 Act, the company can deliver 
electricity in any part of the borough instead of in the South 
Hornsey Ward only, and the Council no longer require the site for 
the metering station offered by the Metropolitan Water Board and 
accepted by the Council in May last. 

Sudbury.—The Board of Trade have declined to revive the 
Council's electric lighting order. 

Swindon.— The Council have received sanction to borrow £2,862 
to cover excess expenditure on electricity supply. 

The salary of the electrical engineer (Mr. J. G. Griffin) is to be 
raised to £325 per annum. 

Telegraphic Communication with West Africa.—The Southern 
Nigerian Government announce that the telegraph line has been 
extended to Benin city, Sapeli and Warri, and that offices for the 
reception of messages have now been opened at these places. The 
charge is 2d. per word above the telegram price to Bonny, the 
Nigerian Government undertaking re distribution of the messages. 


The Story of an Incandescent Lamp.— There is certainly no 
reason why a description of the incandescent lamp and its process 
of manufacture should not make pleasant reading, and in this Mr. 
Henry Loring has been successful in his little book on the Robert- 
son incandescent lamp, under the title From the Beginning." The 
volume, which has been sent us by the General Electric Co., is em- 
bellished with a large number of beautifully-executed illustrations, 
and pleasing reference is made in it to the members of the com- 
pany engaged in the manufacture of the Robertson lamp, nearly all 
of whom are very well known throughout the electrical industry. 
The publieation of Mr. Loring's work has been placed with 
Messrs Jarrold & Sons, and the published price is 8s. 6d. net. 
The frontispiece is a capital photograph of Mr. Hugo Hirst, 
the present chairman of 9 Electric Lamps (Ltd.), and other 
portraits include those of Mr. Gustave Byng, founder of the com- 
pany, Mr. C. J. Robertson, the inventor of the lamp, a group show- 
ing the present directors of the General Electric Co. (who, as our 
readers are aware, are sole selling agents of these lamps), Mr. J. 
Fraser, sen., the first chairman of the Robertson Co.; Mr. J. Fraser, 
jun., Mr. C. Wilson, the genial and popular manager, and others. The 


illustrations include some fine photos of the entire process of manu- 
facture of Robertson lamps. Perhaps a set of photographs which 
will particularly interest the reader of Mr. Loring's book is a group 
of nearly 170 supply station engineers who “ produce the current 
for Robertson lamps." Six pages are devoted to these portraits, 
and although the pictures are of diminutive size, some of the like- 
nesscs are excellent. Mr. Loring's text has been prepared with a 
view of combining romance with commerce, and shows in & very 
happy manner how closely allied may be these two apparently jarring 
influences. Many of our own readers will not need to be told that 
& good deal of romance has been associated with the development 
of the electric lamp industry, but the general public may not be so 
well aware of this. To that large section of the public which takes 
a keen interest in the development of industrial undertakings, the 
history of the origin and advance of the Robertson lamp will prove 
interesting and instructive reading. and Mr. Loring's book illustrates 
in the best possible manner the many delicate and intricate pro- 
cesses through which even so small a commercial coinmodity as 
the electric glow lamp has to pass before it can be placed with con- 
fidence before the user. The book should prove a good advertise- 
ment for incandescent lamps in general, and for the Robertson lamp 
in particular. | 

Valuation Appeals.—At the Valuation Appeal Court, Mother- 
well, last week Motherwell Corporation appealed against the assess- 
ment of their electricity works being increased to £3,000, and 
claimed a reduction to £1,695. 

The town clerk (Mr. Burns) said if the assessor had this year been con- 
tent with 3 per cent. on the capital expenditure he would have been satis- 
fied. That would have been £1,800, and he sabmitted that the Court 
should adhero to what had been done for the past three years. He con- 
tended that after paying everything they had not a surplus, but a deficit. 

The Assessor maintained that this was a case where revenue was being 
earned, the concern having been going on for several years. According 
to his figures, the exact valuation should be £3,400. He was only putting 
it in the same position as other works in the country. 

The Court dismissed the appeal. 

Mr. Burns asked for a stated case, giving as his grounds for doing so 
that no deductions had been made for either floating capital, which he 
poe at £5,000, or for the £1,199 which appeared as profit from the 

ramway Co., and was exceptional. 


Willington.—The County of Durham Electrical Power Distribu- 
tion Co. have asked the Council to assent to the company’s applica- 
tion for & provisional order and to the use of overhead mains. 
Decision deferred. 

Wisbech.—The L.G. Board have not yet arrived at a decision 
in regard to the Council's application for sanction to borrow £25,000 
for electric lighting. 


Workhouse Lighting.—Last week Stourbridge Guardians con- 
sidered the question of the lighting of the new workhouse, but no 
decision was come to. Adjourned for a fortnight. 


Cricket.— On Saturday last, members of the cricket scction of the 
General Electric Co.'s athletic club, Witton Works, Birmingham, 
de ium the annual match with the Robertson Electric Lamp makers, 
at Brook Green. Birmingham suffered defeat by 18 runs. After 
the game both teams took dinner at the Brook Green Hotel, with 
Mr. C. Wilson in the chair. The dinner was followed by a smoking 
concert. 

—————————— 


TRADE NOTES AND NOTICES. 


— . 


TENDERS INVITED. 


The directors of the Lancashire & Yorkshire Railway Co. invite 
tenders for the supply of the company’s ordinary requirements of 
stores during the 12 months ending Oct. 31, 1906, including india- 
rubber, oil, ironmongery, reflectors, fog signals, steel and files, sun- 
dry tools, tinned and zinc sheets, timber, &c. Further particulars 
and forms of tender from Mr. Duffin, Stores Department, Osborne- 
street, Manchester, where samples can be examined. Tenders, 
addressed to the directors, to the secretary (Mr. R. C. Irwin), Hunt’s 
Bank, Manchester, by 10 a.m. Oct. 2. An advertisement gives 
further particulars. 


The directors of the Metropolitan Railway Co. are prepared to 
receive tenders for the supply of general stores during the 12 months 
ending Oct. 31, 1906, including electric lamps, carbons, ebonite cells, 
electric wire casings and wood wool, electric wires and cables, tele- 
graph fittings, battery jars, zincs, insulators, &c. Torms of tender 
from the secretary (Mr. R. H. Selbie), 82, Westbourne-terrace, 
London, W., on or after 26th inst., and samples and patterns may 
be seen at the office of the company’s storekeeper, adjoining Neas- 
den station, N.W., from Oct. 2 to Oct. 7, inclusive. "lenders must 
reach the secretary not later than 10 a.m. of Monday, Oct. 9. See 
advertisement. ; 

London County Council invite tenders for the manufacture and 
laying of 56 miles of low-tension, lead-covered, paper-insulated 
cables, 20 miles dry-core telephone cables, cast-iron feeder pillars, 
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&c., 24 miles extra-high-tension, three-core, lead-covered, paper- 
insulated cables, &c. Tenders (addressed to the Clerk of the Council) 
must be lodged at the County Hall, Spring-gardens, S.W., by 10 a.m. 
Oct. 3. 


London County Council want tenders by 10 a.m. 29th inst. for 
supply of 84 steel single-deck tramcar bodies, maximum-traction 
swing-bolster trucks, and electrical equipments for same, or alter- 
natively for cars with trucks and equipments complete. 


Tenders are invited for the construction of the permanent way of 
the Wemyss tramways. Specifications, &c., from the consulting engi- 
neer (Mr. Stephen Sellon), 86, Victoria-street, Westminster, S.W., 
to whom tenders by noon 27th inst. 


Tenders are invited for wiring the refuse destructor and other 
buildings at the sewage disposal works, Corney Reach, Chiswick. 
Specifications, &c., from the consulting engineers (Messrs. Swin- 
burne, Cooper & Baillie), 82, Victoria-street, Westminster, S.W., 
where tenders by noon 29th inst. 

Middlesex County Council require tenders by Oct. 4 for permanent- 
way construction, &c., for electric tramways in Bounds Green-road, 
and High-road, Southgate. Particulars from County Engineer, 
Middlesex Guildhall, Westminster, S.W. 


Chorlton and Manchester Joint Asylum committee require ten- 
ders by Oct. 3 for supplying and fixing telephones and electric bells 
at the new colony for epileptics, Langho, near Blackburn. Specifica- 
tions from the Clerk, Chorlton Union Offices, All Saints, Manchester. 


Burton-upon-Trent Corporation invite tenders for supply and 
laying of feeder cables, conduits and other works in connection there- 
with. Tenders to Town Clerk by noon 25th inst. 


Pontypridd District Council invite tenders for cables and over- 
head oa pment for tramways. Tenders to the clerk (Mr. J. Colenso 
Jones) bv noon Sept. 80. 

Pontypridd Council require tenders by noon Oct. 7 for alterations 
to battery-room. | 

East Indian Патау Co. invite tenders for electric plant and 


material. Specification from the company’s offices, Nicholas-lane, 
London, E.C. Tenders by noon 27th inst. 


Bermondsey (London) Council want tenders by noon Oct. 3 for 
supply of Midland and Welsh coal for the electricity works. 


Manchester Corporation require tenders by 10 a.m. 27th inst. for 
an electrical installation at the new chief fire station and police station. 


The Isle of Thanet Electric Tramways & Lighting Co , St. Peter's 
Kent, want tenders for 12 months’ supply of general stores. 


TENDERS RECEIVED AND ACCEPTED. 


Dublin Corporation have let the following contracts in connection 
with their шү supply scheme :— 

Aston Bros, for boiler, steam piping, induced-draught flues and chimney 
stack, £4,145 ; Ed. Bennis & Co. for fitting patent stokers to five Lanca- 
shire boilers at £55 per boiler; Halpin’s Patent Therma] Storage for in- 
stallation of thermal storage on two Lancashire boilers at £400 per boiler ; 
Ferranti Limited for alterations to switchboards at £410. 19s.; Graham, 
Morton & Co. for alterations to coal-conveyor plant. (Further particulars 
in regard to these tenders will be found on another page.) 

Dumbarton Council, not to be behind other boroughs so far as the 
economical equipment of its electricity works is concerned, have 
placed an order with Ed. Bennis & Co. (Ltd.), Little Hulton, Bolton, 
for two of their improved smokeless chain-grate stokers, complete 
with shafting and accessories. This stoker is the Miller-Bennett 
patent, manufactured solely by Ed. Bennis & Co. 


Ebbw Vale District Council have accepted the following tenders : 
W. T. Glover & Co., cables, £3,708; R. W. Blackwell & Co., overhead 
wires, £6,159; Improved Electric Glow Lamp Oo., street lamps, 


£588. 48, 6d. (or, with Nernst lamps, £648. 19s. 6d.) ; Reason Mfg. Co. 
and Rumney & Rumney, meters. 


Brixham Council have accepted the tender of Edmundson's Elec- 


tricity Corpn. for public electric lighting at £500 per annum for five 
years. 


Burslem Council have accepted the tender of Dick, Kerr & Co. for 


a 70kw. steam dynamo, and that of E. M. Evans for wiring the 
lustitute, 


Ramsgate Council have accepted the tender of E. J. Philpott for 
an installation of electric fire call bells at £77. 16s, and £4. 103. per 
annum for maintenance for seven years. 


Camberwell Guardians have placed orders for electrical fittings 
for 12 months with the General Electric Co., Reed’s Electrical & 
Engineering Supply Co. and W, H. Willcox & Co. 

Hammersmith (London) Council have accepted the tender of the 
Mains Colliery Co. for best Thro’ and Thro’ No. 1 steam coal as 
required to March, 1906, at 13s. 9d. per ton, delivered. 


Thomas Piggctt & Co. have secured an order for 17 of their patent 
stamped-steel tanks for South America, 


Great Grimsby Council have accepted the tender of A. C. Dickins 
& Co. for wiring the highways yard at £08. 14s, 


Taunton Council have accepted the tender of Babcock & Wilcox 
for a boiler, with superheater, economiser and pipework at £1,460. 


West Ham Guardians have accepted the tender of Troup, Curtis 
& Co. for 12 months' supply of electrical supplies. 


Mansfield Council have accepted the tender of Bertram Thomas 
for two time-limit circuit-breakers at £892. 10s. | 


Electric Power in Collieries. —Messrs. Barber- Walker, Notting- 
ham, have placed a contract with Mr. P. J. Mitchell for generating 
plant required at their new Bentley Pit, near Doncaster. The contract 
consists of two 500 kw. low-pressure turbines, with accumulators forthe 
use of exhaust steam on Prof. Rateau’s patent system, together with 
the necessary three-phase alternators, exciters, motor generators, 
switchboard, cables, condensing plant and cooling tower; also two 
high-lift Rateau patent centrifugal pumps direct-coupled to totally- 
enclosed watertight 600 B. H. p. motors, water-jacketed, with vertical 
spindles for suspension in the shafts, each pump being capable of 
delivering 2,000 gallons of water per minute to a head of 600 ft. 


BUSINESS NOTICES. 


The Sterling Telephone and Electric Co. is the new name of the 
Berliner Telephone Mfg. Co., 200, Upper Thames-street, London, 
E.C. We are asked to state that although the title of the firm has 
been altered no change whatever has taken place in the proprietor- 
ship or management. 


The Electrical Trades’ Engineering Co. has removed its office to the 
Crown Electrical Works, Mygrove road, Brondesbury, London, N.W. 


Mr. James E. Sayers has taken into partnership Mr. James Cald- 
well, formerly his assistant, as from Aug. 20. The new firm will 
practise as consulting engineers and electricians at 157, West George- 
street, Glasgow, under the name of James E. Sayers & Caldwell. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The public examination took place on Tuesday of Anthony George 
New, electrical and general engineer, St. Martin’s-lane, London, 
W.C. The accounts show liabilities £19,740 of which £13,140, is 
expected to rank: available assets. £39. 

Debtor said he commenced business in June, 1892, in partnership with 
another, at Westminster and Woking. They subsequently opened 
branches at Kingston-on-Thames, Hull and Rottingdean, and an elec- 
trical supply station at Woking. In September, 1896, the business was 
formed into New-& Mayne (Ltd.), with a nominal capital of £150,000, he 
(the debtor) remaining managing director at £500 per annum. The com- 
pany was wound up in 1897, and in the following year the liquidator 
formed the International Engine Patents Developments Co. (Ltd.), nomi- 
nal capital £3,750 in 1s. shares, to take over the assets of the old com- 
pany, he (debtor) being appointed a director at £100 per annum. The 
latter company, however, had practically been dead since about 1901. In 
1900 he obtained an appointment on the staff of a publishing company, 
and was now in receipt of a salary of £6 a week. Since 1901 he had also 
been engaged in endeavouring to develop certain inventions and patents, 
most of which had lapsed for want of means to keep them up. The un- 
secured liabilities were all in respect of guarantees given for the partner- 
ship and for New & Mayne (Ltd.) 

The examination was concluded. 

Hughes’ Atlas Works (Ltd.) is to be wound voluntarily. Mr. 
W. H. Fox, 9, Austin Friars, London, E.C., is liquidator. 

In the failure of Robt, Pries (trading as Durtnall & Pries), elec- 
trical sundriesman, 75, City-road, London, E.C., the first meeting 
of creditors will take place on Sept. 25, and the public examination 
on Nov. 3, at Bankruptcy-buildings, London, W.C. 


Tramways for Sale by Tender.—Pursuant to an order of the 
Chancery Court of Lancaster, the goodwill, undertaking, business 
and property of the South Lancashire Electric Traction & Power 
Co. (Ltd.) (in liquidation) are to be sold by private tender, com- 
prising the freehold and leasehold lands, with the electrical gene- 
rating station and sub-station at Atherton and Hindley (Lancs.), 
the whole of the issued share capital of the South Lancashire Tram- 
ways Co. and of the Lancashire Light Railways Co. (Ltd.), together 
with the interest of the company in the Parliamentary deposits 
made in respect of the South Lancashire Tramways Bills, 1900, 
1901 and 1908 ; all book and other debts owing to the company on 
Aug. 31; also all the fixed and loose plant, machinery and stores at 
the company's generating station, sub-station and depots, and the 
office furniture at 9, North John-street, Liverpool, and at Atherton; 
also the benefit of all existing contracts entered into by the company, 
including contracts for the supply of electrical energy to the Ather- 
ton Council and the contract for the sale of part of the rights of the 
company in the South Lancashire Tramways Acts, 1900-1903. The 
whole of the above properties in the first instance are offered for sale 
together as a going concern, but separate tenders may be made for the 
shares in the Lancashire Light Railways Co., and in the event of all 
the tenders for the whole of the property being rejected, the Court will 
consider the tenders for the shares in the Light Railways Co. MK 
of the various Acte of Parliament and contracts can be inspec at 
the company's offices, 9, North John-street, Liverpool. Tenders (in 
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sealed envelope) to Mr. F. Willis Taylor, registrar of the Liverpool 
District Court of Chancery of the County Palatine of Lancaster, 
9, Cook-street, Liverpool, on or before Oct. 2. 


Sale by Tender.—Messrs. Dearden, Brewis & Bardsley, C.A., 
36, Spring-gardens, Manchester, advertise for sale by tender a stock 
of electrical fittings, globes, lamps, carriers, &c., and the British and 
foreicn Letters Patent and registered designs for prism globes and 
for lamps, carriers, &c. 


Plant for Sale.—Mr. T. H. Bush, Greenhithe, Kent, has an 
electric lighting plant, with 45 E. P. S. cells, switches, &c., for sale. 


Some electric lighting plant is advertised for sale by Mr. G. 
Tomkinson, Franche Hall, Kidderminster. 


White Bros., engincers, Stratford, London, E., advertise for sale 
some electric lighting plant, consisting of a pair of compound Ruston- 
Proctor engines, a Crompton dynamo (380 amperes 110 volts) and 
a 50 н.р. loco. boiler. 


Premises to Let.—Mr. P. Wontner Smith, Bishop’s House, 
Bishopsgate-street, E.C., has factory premises in Curtain-road, 
London, E.C., to be let, suitable for engineers. Sce advertisement. 


The *Journal."—Part 175 of the Journal" of the Institution 
of Electrical Engineers is now ready, price 5s. Particulars of con. 
tents are given in an advertisement. 


Catalogues, &c.—Elsewhere in this issue we describe and illus- 
trate the Hygienea " telephones manufactured by the Sterling 
Telephone & Electric Co. (formerly the Berliner Telephone Mfg. 
Co.) whose complete catalogue is before us, and contains an ex- 
haustive account of & very wide range of telephones, telephone ac- 
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cessories and materials. A large number of useful diagrams of con. 
nections of nearly every telephone in the list is also given, and the 
company notify that & staff of skilled technical engineers is at the 
service of their customers free of charge. Nearly 170 pages of 
print are contained within the two covers of the catalogue, which 
comprises everything needed for a complete telephone equipment of 
either small or large dimensions. The accompanying illustrations 
show (1) а standard pattern magneto wall instrument of the Muni- 
cipal " type, with four magnet generators, which can be used on 
short or long lines; (2) wall pattern tele- 
phone recommended for use in signal boxes 
where a large number of instruments are 
required to work in parallel on one pair 
of lines; (8) portable rifle range telephone; 
(4) miner's tapping telephone, provided with 
expanding arms with hooks for making 
rapid connection to bare signalling wires in 
mines ; (5) portable " 

breakdown telephone, 
designed for use by 
breakdown gangs on 
electric lines in order | 
that a call may be ге. 
ceived from or sent to 
the generating station; 
(6) an instrument-pro- 
tector, comprising carbon lightning arrester, line fuses and heat 
coils for double lines. We have made only a small selection from 
the instruments illustrated. Complete equipments for telephone 
exchanges on the central.battery system are included in the list and 
numerous plain and artistic accessories are shown. 


Fia. 4, 


Ето. 6. 


A new catalogue of engineering supplies (section Е) is published 
by the General Electric Co., and deals with electric fans, blowers, 
small motors, motor starters, transformers, portable electric drilling 
machines, pumps, accumulators, traction supplies, &c. In connec- 
tion with small motors particulars are given of continuous and alter- 
nating current types, and also of small motor transformers for 
voltages varying from 100 to 500. The motor starting rheostats 
illustrated are suitable for practically any condition of working. 
Various patterns of electric drilling machines are 
shown, including one with flexible shaft. Polish- 
ing and grinding machines, which can be fixed 
to wall or bench, are described and illustrated, 
one of the machines in this class also being shown 
with flexible shaft. Reversible lift controllers 
(including the push-button type) are shown, and 
there is a section 
devoted to traction 
supplies for the 
overhead system. 
Fig. 1 shows the” 
General Electric 
Co.’s standard pat- 
tern of motor-start- 
ing rheostat, with 
automatic  no-vol- 
tage release. These 
rheostats are also EE 
supped of the no- GE 
voltage and over- ` PORTABLE 
ЕнкозтАт. STANDARD PATTERN. load-release type ұгұствіс DRILL. 

in totally-enclosed 

cases and with slow-starting gear. Fig. 2 is an example of the G.E. 
portable electric drilling machine (three-speed type) suitable for 
drilling a variety of different materials and different-sized holes. The 
different speeds are obtained by a changing gear operated by simply 
turning the front part of the machine. This pattern machine can be 
used for tapping, and for this purpose is supplied with a reversing 
switch. 


We have received from Messrs. John J. Griffin & Sons, 20-26, 
Sardinia street, London, W.C., a copy of their T" list, giving par- 
ticulars and prices of thermometers and pyrometers for measuring 
temperatures ranging from - 200°C. to 4,000°C. A variety of instru- 
ments for measuring high and low temperatures and for various 
scientific and industrial purposes is listed, including electrical and 
platinum resistance thermometers, the Siemens electrical and thermo- 
electric pyrometers, &c. Slide rules and calculators, balances and 
weights, are also listed. 


THRRE-SPEED 


G.E. Moron.sTARTING 


The Paterson Engineering Co. have ready a new leaflet (X) giving 
particulars of the Paterson filters, softeners, heaters and grease 
eliminators. 


From the Wandsworth Electrical Mfg. Co., 9, St. Paul’s-square, 
Birmingham, comes a well-illustrated catalogue of switches of varied 
design, a large range of switch covers for flush switches, &c. The 
list is particularly strong in switches of the tumbler class fitted with 
plain or fancy covers. "There is a 
good group of switches shown with 
locked covers and detachable keys. 
The illustration herewith shows the 
* Wandsworth ” high-voltage tum- 
bler switch with locked cover, which 
has been patented. There is only 
one loose 
part (the nut) 
which jamba 
on shoulder 
of bridge 

iece and can 

e removed 
only by 
means of a 
special key. 
The springs 
in the cover 
take up any play and complete a simple and effective locking ar- 
rangement. Flush wall sockets, wall plugs, ceiling roses, counter- 
weight sets, cutouts, fuse boards, distributing boards, &c., are 
included in the list. A registered design of watertight fitting for 
high-voltage circuits is also shown above. 


« WawxpswoRTH H. V. 
TUMBLER SWITOH. 


t WANDSWORTH " WATERTIGHT 
WALL PLUG, 


A price list of switches (No. 9) has just been issued by Ernest F. 
Moy (Ltd.), Greenland-place, Camden Town, London, N.W. Several 
items in the list have already been illustrated and described in our 
columns. 


A handbook of lifts, electric, hydraulic and hand power, has been 
prepared and published by The Easton Lift Co., of Broad Sanctuary- 
chambers, Westminster, London. The pamphlet contains a large 
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amount of interesting matter relating to lifts which has never 
before been published. Electrical contractors, architects and others 
specially interested in this subject can obtain copies of the list on 
application. 

A well-arranged price list of switchboards, switches, fuses, cut- 
outs and regulators of standard patterns up to 11,000 volts has been 


issued by Lionel Robinson & Co., of Thames Ditton, Surrey. The. 


list is amply illustrated. 


Ozone.— We have received from Ozonair Limited a copy of a 
pamphlet written by their manager (Mr. Edward L. Joseph), giving 
particulars of the many commercial and other uses of ozone, and 
pointing out the merits of the ozonisers constructed by the company. 


Stearn Lamps.—An entirely new catalogue of Stearn English- 
made electric lamps has just been issued, which contains particulars 
and prices of a large range of lamps for high and low-voltage circuits 
manufactured by the Zurich Incandescence Lamp Co., 47, Victoria- 
street, Westminster, London, S.W., at their works at Kew Gardens, 
London. These lamps are now supplied to the trade on terms con- 
siderablv more favourable than formerly, and for this reason, coupled 
with the excellent quality of the lamps, the company hope to secure 
a large share of the British trade in this commodity. Accompany- 
ing the catalogue is a striking showcard of these lamps, a booklet 
containing suggestions as to the best way to obtain electric light at 
low cost, and a sheet reprint of a circular issued by the Westminster 
Electrical Testing Laboratory, describing an incandescent lamp for 
use as a light standard which is manufactured and supplied by the 
company. The trade will receive copies of the catalogue on request. 


Linolite.— We have received from the Linolite Co., of 25, 
Victoria-street, London, S.W., a pamphlet containiag the results of 
some tests on their system of electric lighting. These tests were 
carried out by Mr. D L. Sands, under the supervision of Prof. 
Alfred Schwartz, at the Municipal School of Technology, Man- 
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Distanoe in Feet along Horizontal Surface from the point vertically below Lamp 


COMPARISON OF ILLUMINATION PRODUCED BY LINOLITE AND ORDINARY 
ELECTRIC INCANDESCENT LAMPS MADE AT THE MuNICIPAL SCHOOL or TEcH- 
NOLOGY, MANCHESTER, 
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Dotted curves :—Linolite lamp (aluminium reflector) in positions indicated. Full 
line curve: — Ordinary lamp (opal reflector) 16 c.p. Linolite lamp, 63 watts; 16 с.р. 
Ordinary lamp, 65 watts. Linolite lamp: Average illumination = 0:0197 candle foot 
per watt (mean of the two curves). Ordinary lamp: Average illumination =0°0126 
candle foot per watt. 


chester. Curves are given showing the illumination in candle-feet 
on a horizontal plane 5 ft. 6 in. below the point at which the lamps 
were fixed. A single Linolite lamp gave 2:2 candle-ft. in a direction 
vertically below it, and at a distance of 6ft. from this point in a 
horizontal direction the illumination was about 0:5 c.-ft. The rate 


of falling off in illumination between the two points was practically | 


uniform. Ар ordinary 16c.-p. lamp gave 1:2 and 0-4 c.-ft. respec- 
tively at the same two points, but its maximum of 1:85 с... was 
obtained on the circumference of a horizontal circle having a radius 
of 6 in. and being 5 ft. 6 in. below the lamp. 


Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Sept. 13 to 19, with the ports of 
destination :— 

Africa —Cape Town, £144; Delagoa Bay, £425 (telegraph material); 
Durban, £277 ; East London, £29 ; Mossel Bay, £10. Argentina—Buenos 
Ayres, £2,486; Rosario, £575 (telegraph material)  Australasia— Ade- 
laide, £58; Auckland, £708; Fremantle, £61; Lyttleton, £52; Mel- 
bourne, £175 (including £94 telegraph material) ; Otago, £635; Perth, 
£124; Sydney, £865; Wellington, £1,015 (including £799 telegraph 
material. Belgium—Ostend, £42. Brazil—Rio Janeiro, £15, British 
Guiana—Demerara, £50. Cunada—Montreal, £130. Canary Islands, 


47,300 (telegraph material). China—Shanghai, £60; Tientsin, £50. 
Denmark—Copenhagen, £36. Germany—Bremen, £212. Holland—AÀm. 
sterdam, £33; Rotterdam, £10. Hong Kong, £2,627 (including £2,576 
telegraph material) India - Bombay, £7,662 ; Calcutta, £1,511; Karachi, 
£106; Madras, £285. Italy—Leghorn, £43. Japan—Yokohama, £80. 
Maltz, £98. Portugal—Lisbon, £72, Russia—St. Petersburg, £78. Straits 
Settlements—Singapore, £51. Sweden—Gothenburg, £118 (including £45 
telegraph material); Stockholm, £164 (telegraph material) Total, 
£28,467, against £18,437 in the corresponding week last year (Sept. 14 to 20). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 

July 12, 1905. 
14,401 L. J. Host & Sanpycrorr Fous pry Co. 
tion motors. 
14,405 GasMoronaN-FABRIK Deutz. Production of mo'or fluid for gas 
turbines from Lituminous coal. (Date applied for, July 13, 1904.)*t 
14,107 WestiscHousk Brake Co. (Westinghouse Air Brake С ›., U S.). Air 
brakes. 
14,408 D. E. ScRAFFORD. Registering mechanism for meters.“ | 
14,417 W. Garp. Electrical connections for accumulators, induction coils, 
eparking dev.ces and the like. 
11,420 G. R. HitsaEkLBERG, D. G. Jones, Е. L. Berry & E. MIDDLETON. 
Electrically-operated cranes, hau ing gear, &c. 


July 13, 1905. 
14,441 W. WHITAKER, jun., & А. В. Wass. Su:p:nding and sustaining elec: 
tric lamps at desired height. (Date applied for, July 14, 1904.)'t 
14,457 Н. OPPENHEIMER (Akt.-gae. Міх & Gensst, Germany). Electro- 
msgoetic annunciato:s acting s'multaneou-ly as choking coils. 
14,461 H.C. E. JacoBy. Electric organ actions. 
14,465 G. Harrison (Electric Railway Improvement Co., U.S.) Auto- 
matic cut-outs. 
14,466 E. M. T. Bopoam. Inte:locking electric signals and pointe. 
14,471 L. К. Јов. Switching devices for electric-fl wh advertising. 
14,483 J. J. Солснмач. Automatic electric switches. : 
14,426 GasmororEN FaBRK Dautz. Regulatiog turbines working with 
combustible gases and steam. (Date applied for, July 13, 1904.)'f 
14,487 W. J. A. Lonpon. Elastic- fluid turbines. 
14,490 B.T.-H. Co. (G.E. Co., U.S.) Switches. 
14,491 B.T.-H. Co. (G.E. Co., U.S.) Incandescent electrie lamps.“ 


July 14, 1905. 
14,496 H. Hirst & C. S. M. MEDLEN. L'quid-resisiance apparatus for 
electric regulators, motor startera or the like. 
14,511 S. H. HOLDEN & CHAMBERnLAUN & HookKHAM. Electricity meters. 
14,518 W. S. Frost. Electric ignition for gas or petrol engines. 
14,526 B. M. Drake. Are lamps. 
14,559 C. W. S. CRAWLRY. Alternating-current switches. E 
14,565 В.Т.-Н.Со. & J. E. Woopsripas. Devices for protecting di- triba- 
tion systems and apparatus againet reveraal of energy. І 
14,566 B.T.-H. Co. & Е. В. WEDMORR. Electri: circuit-interrupting devices. 
14,567 ALLGEMEINE ELBETRICITÀTS-GKS. Regulating alternating-current 
machines. (Date applied for, July 15, 1904.)*t 
14,569 Warwick MacHINERY Co. (G.E. Co., U.S.) Buckets for elastic 


fluid turbines.“ 
July 15, 1905. 
14,582 J. S. CRITCHLEY. Low-tension electric ignition for internal com- 
bustion motors. 4 
14,614 T. Ѕсноғівір. Electric stop motion for drawing, slubbing tn 
intermediate frames. 
14,615 Скомртон & Co. & A. J. Норсѕох. Arc lamps. 
14,622 K. Epccompe. Resistance indicators. | 
14630 J. S. Камовлн. Controllers for electrically-propelled vehicles. 


July 17, 1905. 
14,660 F. Harrison. Vapour-electric lamps. 
14,663 J. H. Scares. Central battery telephone transmitters. 
14,704 O. WigczoREK. Air turbine.“ 


July 18, 1905. 
11,9704 B.T..H. Co. & E. B. WD MORE. Electric couplings. 
for, June 7, 1905.) 
14,713 B.T..H. Co. (G.E. Co., U.S.) Are lampe. 
14,714 B.T.-H. Co. (G.E. Co., U.S.) Electric measuring instruments. 
14,715 B.T..H. Co. (G.E. Co., U.S.) Vapour electric rectifiere. — ad 
14,736 C. I. Арамз & W. BBAND. Switch for recording indicating * 
controlling main switches by magnetic coila. 
14,744 J. PorrER. Turbine wheel for steam, gas or water. 
14,749 P. VinpRigr. Electric etop motions for loome, 
14,751 C. Mac&v. Dynamos and motors. 
14,770 A. GENTILI. Telegraphic instruments. 
1904.)*! А ИКЕ” 
14,780 H. H. Laxe (Clinton Wire Cloth Co., U.S.) Electric welding. 
14,785 I. E. Wissrow, Frogs, crossings, &c., for overhead conductors: 


Alternate-current induc- 


(Date applied 


(Date applied for, July 19, 
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14,788 G. Млвсож & Мавсомг'в WIRELESS TzLEGBAPH Co. Wireless tele- 


graphy. 
14,808 W. R. Sing X J. S. RosgNTHAL. Telephone shells. * 


July 19, 1905. 
14,857 R. W. DuNN. Overhead trolleys. 
14,847 T. DwHInST & R. Burn. Continuous covering for electric tram- 
way or railway conduite. ; 
14,879 Тонхзох LUNDELL Егествіс Traction C». and J. H. ROBERTSON. 
Safety devices for ele:tric motors. 
14,889 P. ConiponRr. Submarine electric cables.“ 
14,898 J. R. Crawrorp. Filaments for electric lamps. 


July 20, 1905. 

11,9714 B. T.-H. Co. (G.E. Co., U.S.) — Electric-current r:ctifying systems. 
(Date applied for, June 7, 1905.) 

12,1154 S. Z. pg Ferranti. Securing turbine blades. (Date applied for, 
June 9, 1905.) 

14,905 E. C. PRIILIrs & F. E. SHEDD. Disinfecting telephone transmitters. 

14,955 J. Y. Jonson (Badische Anilin and Soda Fabrik, G rmaoy). Long 
stable electrico arcs. 

14,964 J. G. CHiLDs. Electric hoists and conveyor, 

14,971 N. HaMiLTON. Switches. 

14,972 B.T.-H. Co. (G.E. Co., U.S.) Incandescent- lamp filaments, 

14,975 D.T.-H. Co. (G.E. Co., U.S.) Mercury vapour electric apparatur. 

14,978 G. L. Herz. Switch. (Date applied for, Oct. 7, 1904.)*t 


July 21, 1905. 
15,002 H. V. JAMES. Electrically-contro!led variable-speed gear. 
16,017 J. S. Finney. Trolley poles. 
15,022 J. G. Barsiure. Receivers for wireless telegraphy or telephony. 
16,045 А. Sunna & А. MaaNUsoN. Electric train control systems. (Data 
applied for, Feb. 16, 1905.)* 
15,055 Ganz & Co., EISENGIESSERRI UND MASCHINEN-FABRIES Acr.-GxS. Ex- 
tracting metals by electrolysis. (Date applied for, Aug. 26, 1904.) t 
15,059 J. S. WARNER. Radial railway and tramway trucks. 
15,060 C. A. Parsons, Steam turbines. 
15,002 C. L. McLean. Power transmission.“ | 
15,067 ALLGEMEINE ELBEKTRICITATS-GES. Regulatiou of alternate-current 
dynamos. (Date applied for, July 22, 1904.)*t 
15,068, 15,069 and 15,070 Warwick MacHINERY Co. (G.E. Co., U.S.) 
Elastic-fluid turbines. | 
15,071 B.T.-H. Co. (G.E. Co., U.S.) Protective devices for electric circuits. 
15,074 A. F. Berry. Regulating difference of potential between portions 
of alternating-current distributing systems. 
July 22, 1905. 
15,084 C. A. Peck. Enclosing electric switches, pushes, &c. 
15,091 T. Henwoop & F. C. N. BERGH.  House-service fuse box. 
15,101 H. J. лів. Magnetic tubular hammer. 
15,121 D. E. Brown. Sparking coils. 
July 24, 1905. 
15,196 B.T.-H. Co. (G E. Co., U.S.) Systems of telephony. 
15,206 E. HAERTEL & A. JENSEN. Electrical resistance apparatus. 
July 25, 1905. 
15,222 F. RENDER. Fuse heads tor electric blasting. 
15,242 F. J. ScorcHM&R. Sparking plug for electric ignition. 
15,252 R. BgowN. Operating switches in electric traction on surface. 
con tet system. 
15,263 and 15,254 R. Brown. 
contact system. 
16,257 W. GARDINER & C. P. SraINGFIBELD. Storage batteries.“ 
15,265 R. CARLSTEDT. Electromagnetic vibrators.* 
15,289 A. Meyer. Telephone call registers.“ 
15,290 N. JacossEs. Transportable telephone apparatus. (Date applied 
for, Dec. 16, 1904.)*1 
15,298 and 15,299 S. F. Jongs. Multiple telegraphy. 


Jury 26, 1905. 

15,565 C. G. Mayor, E. C. Stevens, & P. H. STEVENS. 
electro-magnetic control. 

15,580 and 15,381 8. О. Cowrgn-Corus. E'ectro!ytic production of metallic 
wire or strip. 

15,590 C. Ruzicka. Electrical resistance». 

July 27, 1905. 

15,597 M. TELFORD, T. GRIER, & G. F. Mackay, Electric lamp signalling 
apparatus. 

15,118 J. Parry. Life guards for tramway carriages, 

15,452 F. H. pg VEULLE. Sparking plugs for internal-combustion engines. 

15,455 H. OPPENHEIMEZR (Aktiengessellschaft Міх & Genest, Germany). 
Telephone meters for common microphone battery system. 

15,430 S. О. CowPER-CoLEs. Manufacture of copper wire, strip, or ribbon. 

15,458 J. A. H. Вовм-Мовросн & Tae SugRARDIZING SYNDICATE. Depo- 
sition of metals or compounds. 

15,460 M. W. W. Mackie. Means of keeping constant the voltage of a 
dynamo under variations of speed and output. 

16,462 Н. Kuzrr. Metallic connection between light-emitting bodies and 
eupply-conductors of electric glow lamps. 

15,464 J. W. Coox. Switches. 

July 28, 1905. 

15,466 W. Тномзох, Baron Kevin, F. W. CLARK, X KELVIN & JAMES 
Waits. Mariner's compass for taking bearings of celestial and 
terre: trial object. 

15,479 C. E. G. GIIBEeRr. Contact hood for use ia raising and lowering 
arc lamps. 

15,498 W. HawiLT.N & FERRANTI Lro. Counting trains for mete' s. 

July 29, 1905. 

15,546 W. H. Tu RX RR, R. E. Dixon & T. B. Srewart. Controlliog and 

operatiug the points of electric railways and tram ways. 


Switches for electric traction on surface- 


Electric lifts wi h 


15,561 F. I. Grass. Production of metal articles or metal - covered articles 
by electro-deposition. 

15,575 E. Венмв. Fire bars for steam boiler and other furnaces.* 

15,577 F. C. Morris & J. О. Hart. Cut- out for overhead tramway wires. 

15,586 Н. Lorni. Sparking plugs.“ | 

15,590 А. N. Connerr. Points or switches for electric tramways upon the 
slot conduit system.* 

15,591 T. L. CanRBowE. Devices for electromagnetically influencing the 
arcs of arc lamps working with alternating current.* 

15,594 Ganz & Co. EISENGIESSEREI UND MASCHINKN-FABRIKS Acr.-Gxs. 
m.b.H. Conveying currents to electrodes arranged in electrically- 
insulated tubes. (Date applied for, Aug. 26, 1504, date of appli- 
cation in Germany).* 


SPECIFICATIONS PUBLISHED. 


These may be obtained at the Sales Department of the Patent Office, 
Quality-court, Chancery-lane, London, W.C., at a uniform price of 8d. 


PUBLISHED AUGUST 10, 1905. 
1904 SPECIFICATIONS. 

15,942 Union ErzkTRICtTÁTS-GES. Alternating-current electricity meters. 
(Date applied for, July 18, 1903.) 

17,748 Bamser. Devices for moving the trolley poles of electric cars. 

17,809 B.T.-H. Co. (G.E. Co, U.S.) Electric controllers. 

18,042 1мвАү (Farbwerke vorm. Meister, Lucius & Brüning). Processes of 
oxidation and reduction effected in an electrolytic bath. 

19,478 B. T.-H. Co. (G. E. Co., U.S.) Regulators for electric circuite. 

19,885 B. T.-H. Co. (G. E. Co., U.S.) Electric motor controllers. i 

19,886 В.Т.-Н. Co. (G.E. Co., U.S.) Electric railway systems employing 
sectional conductors. 

19,891 B.T.-H. Co. (G.E. Co., US) Protecting electric railway signalling 
systems from excessive current. 

19,995 EversHep & ViaNoLEs (Lrp.) & ViaNOLES. Shunts for electrical 
measuring instruments of the moving-coil type. 

N, 692 GRAMMONT.  Ascertaining the power factor in alternating-curreat 
systems. (Date applied for, Nov. 24, 1903.) 

26,527 EcksTEIN & Cares. Electricignition foriaternal-combustion engines, 


1905 SerciFicatTions 
2,114 Warwick MACHINERY Co. (G.E. Co., U.S.) Nozzles for elastic-fluid 
turbines. 
2,528 SHOENBERO. Heating water electrically. 
5,166 CossoR. X-ray tube for use with alternate currents. 
5,685 CoLzaTTI. Ships’ telegraphs and like signalling devices. 
4,641 ELEKTROMILITABA AKTIEBOLAGET. Micro-telephones. (Date applied 
for, March 8, 1904.) 
5,455 Тномрвон (Ges. für drahtlose Telegraphie m.b.H.) . Spark-gaps for 
elect:ic discharges. . 
5.827 Bosch. Field systems for continuous-current meters. 
for, March 22, 1904.) 
8,919 Ок Dion & Bouton. Igniting devices for internal-combuetion 
engines. (Date applied for, Feb. 10, 1905.) 
9,54) Вгмоярз. Dynamo-electric generators and motors for power trans- 
mission. (Date applied for, May 5, 1904.) 
10,085 Sıemens Bros & Co. (Siemens Schuckertwerke G.m.b.H.) Ven- 
tilating dynamo electric generators. 
11,860 BourT (Phönix Elektrotechnische G.m.b.H.) Electric target-setting 
apparatus. 
12,265 Frazier. Electrolytic ship-bottom cleaner. 
12,291 CLasszN. Electrolytic production of lustrous metallic coatings 
upon metale. 


PUBLISHED AUGUST 17, 1904. 
1904 SPECIFICATIONS. 
9.495 pg Fereanti. Elastic-fluid turbines. 
9,496 DE FERRANTI. Turbine installations for propulsive purposes. 

16,058 Branpisr. Telephone system. 

16,059 HurcHiNs. Generation of electricity for train lighting. 

16,210 Du Bors. Electrical winding mechanism and switches copnec'cd 
therewith. | 

16,256 Weintraus. Systems of electrical distribution. 
for, July 23, 1903.) 

16,257 WEINTRAUB. Operating electric rectifiers, vapour lamps and the 
like in systems of electrical distribution. (Date applied for, July 
23, 1903.) 

16,815 Gzvzn. Armature connection for motor electricity meter». 

17,018 В.Т.-Н. Co. (G.E. Co., U.S.) Electro-pneumatic control systems. 

17,862 Ginpers. Electrical conductors specially for electrical tram ways. 

18,202 B.T.-H. Co. (G.E. Co., U.S.) Electric motor control. 

18,356 Barrett. Electrolysers. 

18,845 Warwick Macaingry Co. (G.E. Co., U.S.) 

19,109 Ponaa. Single-phase commutator motors. 

19,540 Dixon & Dixon. Combined rail and road electric tramway system. 

20,580 CaRoLAN. (G.E. Co., U.S.) Arc lamps. 

20,581 CaRoLAN. (G.E. Co., U.S.) Rectifying alternating currents. 

20,475 CaBOLAN. (G.E. Co., U.S.) Electric transforming devices. 

20,548 B.T.-H. Co. (G.E. Co, U.S.) Automatic electromagnetic con- 
trollers, espec‘ally for electric metering systems. 

20,550 CAROLAN. (G.E. Co., U.S.) Control of electricity motors. 

20,809 and 20,810 B.T.-H. Co. (G.E. Co., U.S.) Electric furnaces. 

20,898 CHAMBERS. Pipes or tubes for underground conductors. 

22,748 Parsons & TURNBULL. Valves for steam turbines. 

22,966 CHAPLIN & CHAPLIN. Dynamo and like brushes. | 

27,849 HonsrMANN, HonsTMANN, HORSTMANN, HORSTMANN, & EDGAR. 
Timing devices for turning on and off electric circuits. 

29,187 Guittov. Electric igniters for explosion motore. (Date applied 
for, Jan. 2, 1904.) 


. 


(Date applied 


(Date applied 


Elastic-fluid turbines. 
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1905 SPECIFICATIONS. 
1,369 Cosson. Electro-therapeutic ray tube. 
1,820 Doxait, Zecenay & Rosenretp. Electro-dynamic railway trac- 
tion syatems. 

2,695 Оомтом. 
5,456 'l'HoMPsON. (Ges. für drahtlose Telegraphie m.b.H.) Detectora 
for electro-magnetic waves or other weak electric impulses. 

5,678 MASCHINENFABRIK GREVEXBROICH. Steam and gas turbines. (Date 

applied for, Apri: 25, 1924.) 
5,865 SuLLIVAN & REssHaW. Electric train signals. 
6,650 ScHENEK. Galvanic ce'ls. 
8,972 Hswrrr. Distribution of direct currents by vapour rectifiers. 
(Date applied for, May 13, 1904.) 
10,102 eon Overhead current coilectora. (Date applied for, May 14, 


12,577 MASCHINENFABRIK GRBVE\BROICH. Rotating wheel blades in multi- 

tier steam or gas turbinez. (Date applied for, July 8, 1904.) 
12,690 Віпмвалом & Wuite, Inter communication telephone systeme. 
15,067 A. E. G. R- gulation of alternating-current dynamos.) 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES. 


— — 


NEW OOMPANIES. 

COMMERCIAL CARS (LTD.) (85,810.)—Reg. Sept. 12, capital £20,000 
in £1 shares (10,000 7 per cent. cumulative preference), to carry on the 
business of constructors of and dealers in motor cars, lorries, boats and 
vehicles (whether propelled by electricity, steam or other power), mecha- 
nical and electrical engineers, owners of tramways and light railways, &c. 
First directors, H. C. B. Underdown and H. G. Hutchinson, B.A. Reg. 
office, 79, Gracechurch-street, London, E.C. 


CONSOLIDATED SUPPLY CO. (LTD) (85,838.)—Reg. Sept. 14, capital 
£50,000 in £1 shares (25,000 6 per cent. preference), to adopt agreements 
with the Consolidated Electrical Co. (Ltd.) and with Patents & Indus- 
tries (Ltd.), and to carry on the business of electric engineers, electricians, 
suppliers of electricity, manufacturers of and dealers in apparatus and 
things for use in connection with the generation, distribution, supply, 
accumulation or employment of electricity, to construct, lay down, estab- 
lish, fix and carry out all necessary cables, wires, lines, ., in connection 
therewith, and to carry on the business of proprietors and builders of tram. 
ways, railways, omnibuses, &c., dealers in rolling stock, iron, brass and 
steel foundersand rollers, stampers, builders’ merchants, hard waremen, &c. 
Two of the first directors are to be appointed by the subscribers and two 
by the Consolidated Electrical Co. One of the nominees of the Con- 
solidated Electrical Co. is to have a second or casting vote, and neither of 
them are to be liable to retirement by rotation while any of the purchase 
consideration remains unpaid or any debentures are held by the com- 
pany. II the whole of such purchase consideration be paid and such de- 
bentures (if any) redeemed, one of such directors is to vacate office and 
the other (o remain, but without a second or casting vote, so lony as the 
said company holds 5,000 preference shares. Reg. office, Pulbro’ Lodge, 
Northampton Park, Canonbury, London, N. D» 


PATENT CONVEYOR co. (LTD.) (85,803.)—Reg. Sept. 11, capital £2,000 
in £1 shares, to carry on the business of electrical and mechanical, con- 
veying and ventilating engineers, machinists, millwr:ghts, manufacturers 
of motor and other cycles and carriages, makers of electrical, steam and 
other engines, &c., and to take over the British patents and part of the 
stock und plant of the Carding & Combing Machine Makers (Lt I.). First 
directors, J. Cooper and J. Е. White. Reg. office, Phoenix Works, Brad- 


ford, Yorks. 
STATUTORY RETURNS. 


W. H. ALLEN, SON & CO. (LTD.)—According to return to Sept. 4, ca»ital 
is £200,000 in 200,000 shares of £1 each, of which 151,400 have been 
taken up. £1 per share has been called up and paid on 1,400. 150,000 
shares are considered as fully paid. Mortgages and charges, £55,500. 


OHILIAN ELECTRIC TRAMWAY & LIGHT CO. (LTD.)—According to 
return to Aug. 16 capital is £1,150,000 in 500,000 ordinary and 650,000 
preference shares of £1 each, of which 500,000 ordinary and 600,00) pre- 
ference have been taken up. £1 per share has becn called up on the 
preference and £600,000 bas been received. The 500,000 ordinary are 
considered as fully paid. Mortgages and charges, £500,000. 


JANDUS ARC LAMP & ELECTRIC CO. (LTD.)—In retarn to Aug. 10 
capital is £30,000 in £3,000 shares of £10 each, of which 2,041 have 
been taken up. £5 per share has been called up and paid on 1,195 and 
£10 per share on 250 shares. £5,960 is considered as paid on 596, Moit- 
gages and charges, £8,000. 


LISBON ELECTRIC TRAMWAYS (LTD.) Return to Aug. 9 gives capital 
as £1,000,009 in 500,000 ordinary and 500,000 preference shares of £1 
each, of which 500,000 ordinary and 425,553 preference have been taken 
up. £925,553 is considered as paid. Mortgages and charges, £500,000 
(debentures created prior to 1900). 


MALAGA ELECTRICITY CO. (LTD.)—Heturn to Aug. 15 capital is 
£57,000 in 10,000 ordinary shares of £5 each and 7,000 deferred shares 
of £1 each, all of which have been taken up. £5 per share has been 
called up on the ordinary and £50,000 has been received. £7,000 is 
considered as paid on the deferred. Mortgages and charges, £44,728. 

NEW GENERAL TRACTION CO. (LTD.) — Return to July 20 gives capital 
as £370,000 in 50,000 preference and 24,000 ordinary shares of £5 each, 
all of which have been taken up. £250,000 has been paid on the pre- 
ference, and £120,000 is conaidered as paid on ordinary. Mortgages and 
^7«harges, £280,000. 


(Magney Mfg. Co.) Pneumatic control of trolley poles. 


| SUNBEAM LAMP CO. (LTD.)—In return to Aug. 10 capital is £25,000 in 
2,500 shares of £10 each, of which 1,765 have bten taken up. £10 per 
share has been called up on 908 and £9,080 has been received. £8,570 
is considered as paid on 857. Mortgages and charges, £8,500. 


MORTGAGES AND CHARGES. 


BRITISH PROMETHEUS CO. (LTD.)—-A second mortgage debenture for 
£500, dated Sept. 12, 1905, charged on company’s undertaking and pro- 
perty, present and future, including uncalled capital and book debts, has 
been registered. Holders, A. R. Phipps and J. R. Bedford. " 


ELECTRICAL BLEACHING CO. (1904) (LTD)—An equitable mortgage, 
dated Aug. 24, 1905, to secure an indefinite amount, but stamped to cover 
£10,000, has been registered, Property charged: Messuages, tenements, 
mills, hereditaments, cottages, reservoirs, &c., with fixed plant and 
machinery thereon, at Tottington, Lancs. (subject to £14,000 debentures). 
Holders, Manchester & Liverpool Distriot Banking Co. 


CITY NOTES. 


— — 


MEMORANDA (Sept. 21).— Bank rate 3 per cent. (since Sept. 7, 1905). 
Price of silver 28 156d. per oz. Console 893 - 897 for money, 891} —89!3 
for account ; 24 per cent. annuities 888—884. Consols Pay Day, Oct. 4; 
Stocks and Shares Continuation Days, Sept. 26 and Oct. 11; Ticket 
Days, Sept. 27 and Oct. 12; Pay Days, Sept. 28 and Oct. 13; Mining 
Share Carry-over Day, Sept. 25. 


` ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—-Àn interim dividend of 3s. 
per share, tax free, has been declared on the ordinary shares, on account 
of the profits for 1905. 


SIR W. G. ARMSTRONG, WHITWORTH & CO. (LTD.)—The directors re. 
commend a dividend on the ordinary shares of 3s. per share, or 15 per 
cent. (tax free), of which 1s. per share has already been paid. 


BELFAST STREET TRAMWAYS CO. —This company 18 now prepared to 
make a further return of 15s, per share on the ordinary shares. The 
final payment cannot be made until some outstanding matters have been 
settled. lt will be remembered that this company's undertaking has been 
purchased by Belfast Corporation. 


DICK, KERR & CO. (LTD.)—For the year ended June 30, the profits 
amount to £85,007. Interest, trustees’ fees, and the sum reserved for 
premium payable on redemption of present debenture stock absorb 
£14,858, leaving £70,154, to which is added the amount brought forward, 
making £110,076. The directors carry £23,388 to special reserve for 
extensions of manufactories or replacements of machinery, &c., or special 
depreciation of same, and declare a dividend of 10 per cent. (tax free) on 
the ordinary shares requiring £26,000, carrying forward £42,387. During 
the past year the company has been fully employed on importaut contracta 
at home and abroad, and the manufacturing departments have been kept 
busy. The prospects for the current year are encouraging, although the 
directors draw attention to the severe competition which exists in all 
branches of the business. Last year the reserve under clause 31 of the 
trust deed had reached the limit of £150,000 prescribed, and the directors 
direct attention to a new reserve which has been begun. In the previous 
balance-sheet there was shown a special reserve of £32,611, aud the direc- 
tors now propose to transfer £16,611 from this reserve, and add to it 
£23,388, so as to bring the total amount up to £40,000, to be set asida for 
the specific purpose of extensions of manufactories or replacements of 
machinery, &c., or special depreciation of same. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)— The directors have decided 
to pay, in addition to the dividend at the rate of 10 per cent. per annum 
on the preference shares, an interim dividend at the rats of 4 per cent. 
per annum (tax free) on the ordinary shares for the half-year ended 
June 30, payable on Oct. 2. 


DIRECT WEST INDIA CABLE CO. (LTD.)—The directors’ report for the 
year ended June 30 states that the net result of the year’s working is a 
profit of 24,182. 1s. 2d., compared with £3,617. 63. 6d. for the previous 
year. An interim dividend of 3 per cent. (tax free) has already been paid, 
and it is now proposed to make a further equal payment (tax free), 
leaving £2,382. 1s. 2d. to be carried forward. The Company's cables 
continue to work efficiently. Offers for sale of debentures to the trustees 
were invited in December and June last, and £7,300 was paid for £7,300 
of debentures, which has been written off capital expenditure. 


EASTERN TELEGRAPH OO. (LTD.) This company announce payment 
on Oct. 16 of a dividend at the rate of 3} per cent. per annum (less tax ) 
on the preference stock for the quarter ending 30th inst., and the usual 
interim dividend of 1} per cent. on the ordinary stock (tax free) in respect 
of profits for the quarter ended June 30. The transfer books of the ordi- 
nary stock will be closed from Oct. 7 to 14 inclusive. 


HALIFAX & BERMUDAS CABLE CO. (LTD.)—The directors’ report for 
the year ended June 30 states that the net result was a profit of 
£2,698. 8s. 5d., compared with £2,692. 53. 3d. for the previous year. Au 
interim dividend of 24 per cent. (tax free) has already been paid,and it is 
now proposed to make a further equal payment (tax free), leaving 
£198. 8s. 5d. to be carried forward. The company’s cable continues 
to work efliciently. Offers for sale of debentures to the trustees were in- 
vited in December and June, and £8,199. 17s. 6d. was paid for £8,200 of 
debentures which amount has been written off capital expenditure. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. MEXIOO ELECTRIC TRAMWAYS (LTD.)—The net divisible profit for 
Go eer es a 1904 was £53,896. 15s. 9d., which, added to £5,728, 8s. 2d. from last 
B 4$ e е ге 
Week g Ino AGGREGATE, year, gives E59, 625. 88. 11d. Preference dividend amounted to £30,000. De. 
Line. ended * a) No. of їсс s | Preciation reserve has been credited with £15,000, leaving £14,625. 8s. 11d. 
4 weeks, Amount. Deo, (a) | to be carried forward. During last year the La Piedad mule line was 
| | - | | | f reconstructed and converted to electric traction, and was opened on 
Aberdeen Corporation ......| Зер. 16 | 1,441/ + 15 | 16 24,985 |- 1,411 | May 30, and during the year reconstruction to electric traction was com- 
Atréric e M 1 А gist i 170 = mU ү 31.150 | menoed both on the Tacuba and Atzoapotzaloo line and also on the 
red оаа ne И ЕТ. 800 — 478 18 7308 |- 880 Peralvillo New Rastro mule line. To meet the requirements of these new 
Barcelona Trams Co. . . . » 16 9105 | ＋ 100 87 | 81,578 |+ 9,764 | lines and the traffic generally 28 new passenger ears were added; and in 
Barcelona, Ensanche,Gracia| 5, 1 988 | + 52 Bi 1% + 1,480 | addition four new express cars, 12 express waggons and 25 freight cars. 
3 35 270 + 26 36 8.841 a LM During the q 42,602,194 passengers were carried, against 36,478,584 in 
Bath Electric Trams, Ted.“ , 18| 761 2 37 296 |j 1458 | 1903, and the gross earnings were $3,272,306'97, against $2,799,282:81. 
Birkenhead . . . . . . . . H 1,052 - x s: E ane The purchase of the Mexican Traction Co.’s interests has been concluded. 
“Birmingham & Mid., wee „ 8 1.701 — 259 36 59,198 H 1,780 ROSARIO ELECTRIC CO. (LTD.)—The directors have declared final divi- 
Blackpool iis n 14 675 | - 632 94 85977 |+ 589 | dends on the 6 per cent. preference shares of the original issue, and the 
мысы and Fleet wood... , 16 1, 10 — 20 11 | 15,641 |- 64 | equivalent of 6 per cent. on the new preference shares. 
Bolton Gorporetion ID cs 17 2,041 H p E- E: 49,268 + * тоок EXCHANGE N. Stock Exchange committee have 
Bournemouth Corporation. 5, 1.826 4 i+ 5, granted quotations to a further issue of £25,000 44 per cent. first debon- 
redford Corporstion ы ө 15 ыо 0 cae poe н 6,877 | ture stock of Folkestone Electricity Supply Co. (Ltd.) and 251,127 £1 fully- 
Brisbane сер 5 dr А T "i 5a m paid shares of Marconi's Wireless Telegraph Co. (Ltd.) 
Bristol Trams & „„ 10 4.960 - 266; 6 | 81858 |+ 1,898 UNITED ELECTRIC CAR Co. (LTD.)—At the meeting yesterday (Thurs. 
Buenos Ayres & Belgrano -| „n 19 8007 „ 126889 |+ 597 | day) the chairman (Mr. Geo, Richardson) moved the adoption of the report 
Burnley sss | Sept. 16 1,144 | + 81| 94 | 87,806 |+ 1,694 | given in our issue for Sept. 8. He said that the company were getting 
гана, роса o „ 17 816 — — 54, $24 8180 |- 966 very much better prices for their work and increasing their output of cars. 
alent 100... „716 644.81 або ii | 0410,41. [|+ 172,710 The present position of affairs was very satisfactory indeed. The report 
shack Y o» u| 12 5 | 20 3979 - was adopted, and a dividend of 8 per cent. was declared. 
Mn Uo 18 1 + 155 94 ЕИ + 211 WESTERN TELEGRAPH СО. (LTD.) — The Right Hon. Lord Balfour of 
8 Tram 0... „ 16 196 - 32 81 6,960 479 | Burleigh, K. T., has been elected to a seat on the board of this company 
Central London Railway...| „ 16 5.981 — 106 11 62,597 |- 1,562 in plac» of Mr. W. S. Andrews, resigned. 
e,, MM oe 
0 П , ii , 
City & South London Bly... |, 17 2,910| - 188 1 5,230 |- 518 COLONIAL AND FOREIGN INVESTMENTS. 
Col AE deny „| „ l4 228 | - 108 7 1,885 |- 798 
Cork Electric бо... 4, 14 514 | + 15 87 18,274 |+ 788 E Е б 
Davouport & Piet. Tram. „„ 8] 498, - 108 | 86 | 16,852 |+ $59 | 8 Price | Rak | DIVI- | BUSINESS, 
Dover О 10 250 tai 24 5971 |- 214 d 3 NAME. Wod., B d DEND | WEEK TO 
Dablin & Lucan Hailway. » 15 187 | + 7| 11 1651 |+ 46 | & | Sept. 20. 49 DUE. | SEPT. :0. 
Dublin Bouthern -e| » 15| 1019) + l8 ju 61,878 163 —- 9 SA pi 
Dablin United... оз 906 9900 006 BaF . [] 15 8,891 144 
Dudley—Stourbridge......| „ 8| 1,048 - 60 86 | 82911 |+ 1,876 | ELECTRIC RAILWAYS. High. | Low- 
Dundee sses) „ 18 109|-r 145| .. чё 8 TRAMWAYS. £s d. est. | est. 
Bast Ham Oouncil............| „, 16 862 + 183| 94 | 90972 |+ 1,963 5 5/0 | enune Ord. ‚ы ЧЕ, 5 11 8 Ap, Oct) 811 H 
Gateshead & Dist, Trams. „ В|  961,-- 21, 36 | 88,016 + _ 632 | 5 &9 | Do. 63% Cum. Pref. .......... 58-6 | 4 9 8| ш 6 111 
Glasgow Corporation... „, 16 | 15,794 | + 218| 16 | 987,198 |+ 11,012 | 56. 6 Do. Permanent 6% Deb. Btoch 141 —144 | 4 5 3 - or ee 
G0 0p. eee esse e eee eee eco eee eee eee 3t. b Auckland Elec. Trams 5% Deb. 
Gloucester Corporation. „„ 18 298 | - 47 94 7,706 ets red.): T 104 —106 | 414 4 e ‘CEA 
Gravesend—N Жн | лс. „8 280 - 10 86 8487 |- 918 | 10| 12/0 | Barcelona Tramways Ord, . . .. 183-149) 4 0| „ — 
Gh Northern & City Bly..| „, 16 | 1,478 | + 8086 11 | 15,763 4.861] 10 5 Do. 5% Cam. Pref, .. . . . . .... 9—10 |5 0 2 ~ — 
Greenock & Port Glasgow. „ 8 666 ͤ 11 86 | 98,165 + 9,487 | 8. 1 Do. 4$% Deb. Stock ( e| 97 —102 4 8 8| „ an 
Halifax don ......... „ 18| 1, 1 - 40 | 94 | 40919 |+ 1,678 | 1005 Do. 5 per Oent. Debs, ........ 93 —101 419 0 . | T 
Hartlepool WAyS ...... 38 8 805 ͤ 17 88 9,675 |- 1,102, 8 | Bris Electric vest. 
Hastings Elec. Trams Co... „, 14 667 " 6 "620 RE о ВЕР и о | 1-1 А E 17.7 
H deseen „ 18 1894 + 57 24 88,999 |+ 679 5 2/6 Do. 6 Cent. Cum. Pref. ..... | 4-44 011 2 4, 
Hull tion ... . . . н, 16 3.166 — 16| 26 | 53,682 |+ 473 | St. 4}%| Do. por oe Db. Prov. Cta, 96 —95 412 0, .. s 
Ilford Dist. Соцр............1 „ 16 501 + 10 25 | 12,4183 |- 7 | St. 64 | British Columbia Bleo. Віну | | | 
Ipswich Corporation.......| „ 16 499| - 54 224 11,822 |- 1,988 Det, Ord: гебен | 119 —192 4 18 4 = 122 121 
Isle of Thanet Oo. ............ „ 16 1,066 | - 150 51 39,750 — 2.700 | St. 5X | Do. Pref. Ord. Stock . . . . .. 104 —107 4 18 5 e [08 1] 
Kidderminster & Distriot. „ 8 145 | - 4| 8 4,645 |- 254 | 10| 6% | Do. БУ Cum. Perp. Pref. Stock. 103 —1C6 4 14 4 — 105 |1084 
Kilmarnock Corporation ЖЕ КӘ ʻi be T 4(4 М ро. per Cent. ist Mort. Dbs.| 0537—1057 4 7 9 e 110933 
Lanarkshire O... . „ 14 870 | + 186) 87 | 26585 |+ 2900 Б Buenos Ayres oOrd.| 4—44 1811| - 4176. Зу 
Leamington ............ eee » 8 2001 | + 75 86 1,980 i+ 888 6| 8/0 Do. 6 Cent. 4 Cm. Prei 5§-£ 522 Z b Е 
Leeds Corporation.. „ 16| 6053| — 25 21 | 151,718 |+ 8,126] 6 8 Do. "B" . eee. 6—t4$ 5.9 1 - 6 eli 
Leloester Corporation РА » 16 ,2,128 ves. 97 { 77,880 30 St. 5 Do. 5 Cent. и . 6 өзеге,» 105 —lu7 4 18 5 = е ue 
Liverpool Corporation ...... „ 9 | 10,821 | + 166 8€ ; 882,16) |+ 8,755 | Bt. 5 Do. 57 2nd Deb. (red.) 109 —105 416 8| - Ж 
Liverpool Overhead Rly. ..| „ 17 | 1,500 | - 52 11 | 19,474 |- 671 | St. 6% | Buenos Ayres Elec. Trams (1901) | 
London County Council. „ 9. 16,029 | + 1,251 | 98 | 868,175 j+ 56,960 . Ltd. — e —99 5 1 0 а 
Lowestoft.............. — » 16 917 T 16 50 9,872 -– 814 | 101| 53% Buenos Ayres Grand Nation al 
Maidstone Corporation... .. ifs = 835 i 25] Е 5} Pref. Debs. .............. 101 —104 5 5 9 a - 
Manchester Corporation.. „ 16 12,870 + 251! 94 | 818,082 |+ 14,678 | 1С0| 67; ро. 67 1: Deb. Bonds 103 —107 | 5 12 2 ss 
Mersey Railway ......... „ 16 1,669 4+ 99 11 17,059 |+ 1,186 6 6/U | Calcutta Tramways (Ncs. 1 to 105) 94-10 4 0 0 = 91; 
Мегіһуг .................. 9 » 8 294 | - 17 86 6,908 |- 860 5| 0/3 Do. Nos. 105,001 to 187,610 .... ti-—fi E » 
* Metropolitan Elec. Trams » 83,481 | + 1,890 86 95,107 |+ 48,178 | 10 1 Do. кй. 1st Deb. Stock (red.).. 107 —19 4 2 7 æ (1084 
n osoan s » 8 991 | - £4 8 19,581 |+ 568 110 Са ctrio Tram Shares — 464 ae 1$ 
Musselburgh ...... e N T ne с 3 A А Bt. 5X | Colombo Trams & Ltg. 5% lst Mt. 
Nelson Corporation » 16 185 | + 2 15 8,865 |+ 807 Deb. (red) —————— 108 K 4 15 3 P 104} 1(4 
Newoastle-on- Tyne Corp... » 16) 3,768 + 60 21 98,686 |+ 2,082 Havaua Elec. Ry. Con. Mt. 57 | 
Ne (Mon.) ....... pu » 16! 608 | + 84 | 94 14,915 ＋ 2.252 $1,000 50 year Coup. Eds. . 100 — 107 js Be $9 
Northampton Corporation » 16 184 - 16 | 98 19,967 + 4,601 [St. 57 | Madras Elec. Trams 6% Deb. Stk. 108 105 4 15 8 Ja, Jul 
Oldham, Ashton e.. » 8 569 | + 8 86 20,001 |+ 987 100 6% | Montreal St. Ry. St'g 6% Mort. 
Oldham Corporation......... „ 17 1,727 | + 507 25 41,780 ＋ 11,278 | Debs. (1908) ..................| 101 —104 | $16 % a 
Perth (W. A.) Elec, Trams , 15 1,276, + 18 87 | 60,799 + 2,810 | 100 414 Do. Sterling 44% Debs. (1922)..| 102 —104|4 6 7 a 
Peterborough ....... 8 зз » 8 158 | - 17 86 5.097 456 | Bt. 55 | Perth (W. A.) Elec. Trams, 1st Mt. 
Pontypridd Dist. Council... „ 16 168 5 24 4,071 i Deb. Stk. .................... 1°4 107 4 18 Б | a af 
Portsmouth Corporation... „ 16| 32,818 | + 64 | 24 55,721 |+ 43,688 Fao Pauio Tramway, Light ard 
Potterles . . . .. ... . . . . .. . ... z, 8 1,819 + 91 £6 60,769 |+ 414 Power Co. $100 Stock . . 142 17. sso] we 
Hon 5 т 14 661 - 15 ace 108 ee Do, 57 Ist Mt. $:00 рь, њозо оь | 190 —1€(2 ae | ee 1068 1004 
ä » E us : Т Т кт t 7450 L| 5/0 | Oal brag tell ou m 000) 4 3 
%%%; 7 1 4,856 24 А ri E | © ec. up. TV. e -f 1 em 9 oe 
Bheerness . . . . .. „ 6 91 + 86 9,636 |+ 803 [| 2/13} Го. (60,001-30,0u0) ............ m of 411 9 З т 
Sheffield Corporation ..... „ 17 6,038) + 295 25 194,994 |+ 5, 487 ic t% | City of Wellington Blec. Lt. and 
Bouthampton Oo „ 18 1,028 | — 24 24,726 |- 511 Power 5% Reg. Ist Dbr. ......| 50 —52 |416 1 Bl ; .. 
Southend Oorporatlon . р m En с X Cordoba Lt. and Power Co. let Mt. | 
South Tramways оо 8 358 | - 12 | 36 11,791 |- 857 Stk. 2100000 57 Bdes...........| 90€ —98 : 
B. Staffordshire Trams. . » 8 810| + 111 86 25,977 |+ 404 D; .. | Elec. Ltg. & Trac. Co. of Aust. | 
8 Corporation „ 15 7 + 284 $n ji | 6% Cum. Pref, ........... . ꝙ. 2233 T E — 
Sunderland Corporation. „ 17 1,967 | + 93 24 | 88,889 |+ 891 | St. 57 | Do. 6% Debs. ................ 85 —90 5 11 1 RE 
Bwansea Trams .... . „ 8 894 | + 886 | 86 25,403 |+ 6,530] 10| .. | Havana Electricity Co. Shares 95—104 йк = ер 
Swindon Corporation ...... » 13 200 -— 94 4.977 " 170 16/6 | Do. 5% Dos. ғ.а 95, Scr ip, all 94 —96 |5 4 2 e жәл. 
Taunton Trams ............... » 8 57 - 8| 86 1,851 |- 191 l .. lie Elec. Power & Lig. | 
Tynemouth and District . » 8 804 | - 95 | 86 9,957 |- 1,029 ‚ Prof. — ÁN і vá á 9 — 
стоса до Таш бо. v » AS 405 | - 450 87 15,616 |+ 1,176 1| 1/0 | Band Electric ....... sag eee cias 14-1 us i РА = 
asoy District Oouneil. „ 16 804| + 10| 94 | 20,221 | 626] 1| .. | River Plate Ele:tricity Co. Ord...| 5-11 га m 71 
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(a) These comparisons ith th last ' M 8 ‘ 
VVV 


Plus 2 days. 


* In calcylating the yield, allowance has been made for accrued interest but - 
for redemption. { Ex Dividend. 
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NOTES. 
— — 

THE strike and lock-out at the works of the Allgemeine 
Elektricitáts Gesellschaft and the Siemens-Schuckert Co. will 
cause great inconvenience to these firms as well as to the Ger- 
man electrical industry generally. After a long period of trade 
depression and low prices, the German electrical engineering 
firms were once again well supplied with orders, and there is 
little doubt that the strike organisers have profited by their 


knowledge of this. The improvement in business in Germany | 


has had a good influence on the electrical manufacturing firms 
in this country, for now the prices of large dynamos and 
motors, for instance, for delivery here from Germany, are in 
most cases well in excess of the price of the home-made article. 
There can be no question of “dumping” at present. It is im- 
possible to foresee what will be the outcome of the struggle in 
Berlin, but from what we know of the conditions there we do 
not anticipate that it will be of long duration. The workmen 
are by no means badly paid, in comparison with the average 
wages in Germany, and we shall not be surprised to hear that 


Prick SrxPENCcE ДО» 
Abroad 9d., or 18 cents, or 900., or Д 


they will agree to accept the terms offered by the masters, or 
that, at any rate, a compromise will be arrived at not differing 
greatly from the present offer. 


THE Paper read by Mr. ROBERT HAMMOND before the British 
Association on the possibilities of electrical power distribu- 
tion on the Rand evoked an interesting discussion. This 
discussion, reported in another column by one of our corre- 
spondents who was with the British Association in South 
Africa, should be carefully read by those who have founded 
roseate hopes on the strength of the estimates placed before 
the Parliamentary Committees considering the London Power 
Bills last session. As was cogently pointed out in the discus- 
sion at Johannesburg, the possibility of using large units, and 
the existence of large loads with fair load factors, does not 
necessarily point to the advisability of concentrating all the 
generating plant in one works. On the Rand it appears that 
the diversity factor is bad, since the cycle from no-load to 
maximum load and back to no-load is almost identical at the 
several mines which will constitute the bulk of the consumers. 
Some economy can, of course, be effected by dealing with a 
large number of consumers from the same works even under 
these conditions, but, especially if the consumers are far apart, 
it is not comparable with the savings that may be effected 
when the large loads are required by numerous works all with 


different load curves. 


THE result of the glowing estimates and low prices men- 
tioned in London this year has been that many Provincial 
electrical engineers have been called upon by their consumers 
to explain why they cannot also supply at these rates. It 
would be impossible to explain the effect of load curves to the 
average consumer who does not always master the principle 
of the maximum demand system in the same way twice in 
succession . The engineer's best answer is to offer supply at 
the much-canvassed ld. per unit, as in London, if the con- 
sumer will guarantee a continuous demand of a few hundred 


horse-power for, say, 16 hours a day. 


THE theory propounded by Мг. R. W. ViCAREY in his Paper 
on “Storage Batteries and their Electrolytes,” read before the 
Faraday Society, is undoubtedly worthy of careful considera- 
tion. Briefly stated, the author's contention is that the presence: 
of ammonia in the electrolyte is responsible for a very large 
proportion of storage battery failures. Whether this is actually 
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the case or not, it is unquestionable that many failures are due 
to causes which cannot be traced. Accumulator makers, as a 
tule, do not regard the presence of a small quantity of ammonia 
with serious alarm, and greater care is taken to exclude metallic 
elements or compounds other than lead. It is the custom among 
some manufacturers to test all the acid put into a battery for 
ammonia, chlorine, nitric acid and iron, but these tests are not 
very delicate and it is probable that ammonia in such propor- 
tions as Mr. VICAREY indicates would not be detected or would 
not be considered of any great importance if it were. 
— 

ASSUMING, however, that the acid when first put into the 
battery is free from ammonia, there still remains the difficulty 
of keeping it so. This cannot be done unless absolutely pure 
distilled water is used for filling up. The careless battery 
attendant who uses tap water when the distilled water has run 
short, or who has his own idea that the latter is an unneces- 
sary refinement, is one of the greatest enemies the battery 
maker has to fight. According to Mr. VICAREY rain water is as 
injurious as tap water, but this depends, of course, on the 
locality in which it is collected. It can well be imagined that 
rain water used for a battery in the neighbourhood of a 
chemical works or in the centre of a large manufacturing town 
may be highly injurious. The safest plan, therefore, is to 
use nothing but pure distilled water. Apparently, it is also 
unwise to use water from the condensers of steam turbines for 
filing up the cells, for the author avers that in many cases 
this is contaminated by materials which have been used in the 
water-softener and are carried over. 


aes 


THE Poplar Borough Council has, as we announced last week, 
signified its consent to the use of the overhead trolley system 
in the “ electrification " of the present horse tramways in the 
East of, London, and we trust that the neighbouring Borough 
of Stepney will be prevailed upon to take a similar step. The 
use of the underground conduit system on these routes would 
be an unnecessary expense, and would entail considerable loss of 


time in the reconstruction, as compared with the simpler over- 
head system. 


— — 


Mr. MICHAEL LONGRIDGE’S report for 1904 to the British 
Engine, Boiler Electrical Insurance Co., an abstract of which 
appears elsewhere, is an instructive document. One of the 
most striking points is that no fewer than 20 per cent. of 
the mishaps to dynamos were ascribed to “bad workmanship 
and design.” In view of this fact it is somewhat surprising 
that the particular risks were ever accepted by the company. 
It seems to indicate that a more careful inspection is necessary 
before a policy is issued, and this is emphasized by the fact 
that the claims made are increasing more rapidly than the in- 
surances effected. Some of the instances of breakdowns quoted 
in the report show how necessary it is that electrical machinery 
should be of the very best quality, since a very small and 
apparently trifling defect often causes a maximum of trouble 
and expense. As “the rate of breakdown among dynamos " was 
one in twelve, one-sixtieth of the machines insured broke down 
owing to bad workmanship. This is, perhaps, not a very ex- 
cessive figure, but it should be possible to reduce it considerably 


AT a recent convention of the Society for the Promotion c“ 
Engineering Education in America, a discussion arose as 
whether engineering students should be taught mathematics by 
engineers. In dealing editorially with this matter, Engincering 
News of New York suggests that pure mathematics should be 
eliminated from an engineer’s course of training, and applied 
mathematics substituted. It is argued that mathematics may 
best be learned by working a large number of problems, and 
that pure mathematics is merely a species of mental gymnastics. 
This is undoubtedly true to a certain extent, but it is far from 
being “ the truth, the whole truth, and nothing but the truth.” 
Unquestionably, engineers should be employed to teach mathe 
matics—if they can be persuaded to give up more lucrative 
employment—but on no account should the instruction be 
limited to the working of engineering problems. Such work 
would be anything but mathematics, and would be absolutely 
useless for the purpose of developing those deductive and 
reasoning faculties which are essential to the engineer. Teach- 
ing of this kind would very soon degenerate into the writing 
down of formule to be learned by heart. Apart from this, 
however, such a vast amount of intermediate work, between 
steps, would be left out that the student would become bewil- 
dered, and simply do his work in parrot fashion. Whatever 
may be the practice in America, it cannot be said that too 
much time is devoted to pure mathematics in English engi- 
neering colleges, and it would be regrettable to have this little 
abolished altogether. 


iu esas 


THE testing of meters is an important branch of the supply 
station engineer’s duties that is too frequently overlooked. In 
many stations where meters are tested, moreover, the arrange 
ments for this purpose are not so well organised as they should 
be, and much waste of time may result even if there be no loss 
of accuracy. We, therefore, commend to our readers’ attention 
the chapter commenced by Mr. GERHARDI this week on the 
organisation of a meter-testing department, which is bringing 
us near to the end of his serial on “ Electricity Meters.” 


ee eer 


Society of Engineers. A meeting of the Society of Engi. 
neers will be held on Monday at 7:30 p. m. at the Royal United 
Service Institution, Whitehall, when Mr. A. H. Smith will read 
a Paper on “ Machine Drills for Hard Rock.” 


Date of Interruption. 
J 


Tarifa—Tangier ..cccccccccsccsscscessessses an. 18, 1 
Jamaica — Colon n Jan. 10, 1905 
Cadiz Teneriffeꝝeů wꝓPPB i. July 20, 1905 


Spanish Government Cables. — A Reuter telegram states that 
in view of the impossibility of repairing the Canaries cable, the 
Spanish Minister of the Interior will propose to the Chamber 
of Deputies the laying of a new cable. He will likewise pro- 
pose the laying of a new cable between Spain and North Africa. 


Rugby Engineering Society.—The annual general meeting 
of the Rugby Engineering Society will be held at the Benn 
Building, High-street, Rugby, on Thursday, October 5th, at 
8 p.m. The council's report and balance-sheet will be pre: 
sented, and the election of officers and members of coun 
will take place. A lecture will then be given on “ Protection 
from Electric Shock," with practica] demonstration of the 
necessary treatment after a shock, by Mr. J. Sugden. 


The Commercial Cable Co.’s New Cable.—In referring last 
week to a new Atlantic cable now being laid by the сз. 
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“Colonia,” the name of “the Commercial Pacific Cable Co.” | to close all the works in Berlin if their terms were not accepted. 


was erroneously given as the owners of the new line. This 
should, of course, have been the Commercial Cable Co., which 
Company will have five cables across the Atlantic (and not 
four as stated in our note) when the new cable is working, one 
of these touching at Fayal (Azores). 


Fire at Niagara Falls.—A fire which started on the night of 
September 9th in the wire tower of the Niagara Falls Hydrau- 
lic Power Co. left half the city in darkness, owing to destruc- 
tion of the power conduits. The plant of the Pittsburg Eeduc- 
tion Co. was damaged to the extent of about $10,000, and the 
damage to the Power Company's plant will be heavy. Owing to 
the position of the buildings on the edge of Niagara River, 
down in the gorge, the firemen were unable to attack the 
flames effectively for some time. 


Steel Railway Carriages.—4A statement has been in circula- 
tion in some journals that the steel railway carriages recently 
constructed for the Underground Electric Railways Co. of 
London by the Brush Electrical Engineering Co. were the first 
steel railway cars made in this country, all previous ones, it was 
said, having been made in the United States. Mr. G. C. Cuning- 
ham, the General Manager of the Central London Railway, has 
written to The Times to point out that this statement is inaccu- 
rate, as six steel carriages have been running for more than two 
years on the Central London Railway, and these were built to 
his designs by the Birmingham Railway Carriage & Wagon 
Co. The credit of introducing steel railway carriages for pas- 
senger service belongs entirely to this country, for at the time 
these carriages began to run on the Central London Railway 
there were no steel carriages in use in the United States. 


The American Street Railway Association.— Proposals have 
been made to reorganise this Association so as greatly to extend 
its sphere of usefulness. It is proposed to establish an infor- 
mation bureau which will supply statistics regarding electric 
railway construction, maintenance and operation; general in- 
formation regarding various electric railway properties ; in- 
formation regarding statutes affecting electric railway con- 
struetion and operation in various localities advice as to the 
practicability of new appliances, looking toward the establish- 
ment of a testing bureau, if such be found desirable ; scientific 
information along lines allied to electric railway work. Inves- 
tigations will be carried out on general problems affecting the 
relations of electric railways and the public —e.9., municipal 
ownership at home and abroad, franchises, taxes, &c. Technical 
problems, such as the utility of new fuels, new prime movers, 
new motors, new systems of transmissions, new signal systems, 
&c., will also be investigated, and important information will 
be distributed among the members by means of regular and 
special bulletins. 


Strike in the Berlin Electrical Trade.—Negotiations between 
a number of electrical firms in Berlin and their employés with 
regard to an increase in the rates of pay have fallen through, 
and in consequence a strike is now in progress. The trouble 
first arose as the result of a demand by the employés at the 
Upper Spree cable works of the Allgemeine Elektricitáts 
Gesellschaft and at the Berlin dynamo works of the Siemens- 
Schuckert Co. for а 15 per cent. increase in wages, which would 
constitute a minimum weekly wage of 27s. This demand by the 
men is stated to be a result of the increased cost of the neces- 
saries of life, to meet which, the men complain, the existing terms 
are insufficient. On the other hand, the masters retort that, 
having only quite recently reduced the working hours from ten 
to nine per day, and also owing to the ruling prices for their 
goods being so low, any increase of more than 5 per cent. in 
the men's wages is out of the question. The workmen at the 
above works to the number of 8,000 ceased work early last 
week, and appealed to their co-workmen in the other elec- 
trical works in the city The masters also have joined hands 
against the workmen. Meetings of the strikers have been 
held daily, and attempts to organise a general strike, which 
would affect 50,000 workmen, were hinted at. On Saturday 
last the masters issued a statement making certain concessions 
involving a 5 per cent. increase in wages, and a sliding scale in 
accordance with the period of service and ability of the employé, 
giving until 6 o’clock on Monday for a decision, and threatening 


The workmen declared their dissatisfaction with the proposals 
and decided to continue the strike. Upon this a notice was 
posted that the Allgemeine Elektricitiits Gesellschaft and the 
Siemens-Schuckert Co. would close the following works to- 
morrow, the 30th inst., in addition to the two works at which 
the strike had been declared : the A.E.G. apparatus factories in 
the Ackerstrasse and Hüttenstrasse, the machinery works in. 
the Brunnenstrasse and the turbine factory in the Hütten- 
strasse ; also the Siemens-Schuckert pulley works in the Helm- 
holtzstrasse, their dynamo works in the Franklinstrasse and 
the cable works on the Nonnendamm. The workmen are ap- 
pealing to the employés in the electric light works (which are 
owned by a company affiliated to the Allgemeine Elektricitäts 
Gesellschaft) in order to cut off the public lighting and tram- 
way services, and so ensure the mediation of the authorities. 


Wireless Telegraph Notes.—According to a telegram from 
the Ottawa correspondent of The Times, the National Trans- 
continental Railway Commission has decided to utilise wireless. 
telegraphy in communicating with the survey camps in Northern 
Ontario and Quebec. At present it takes six weeks to reach 
some of the engineering parties by letter owing to the difficulties 
of travel. 

The American De Forest Wireless Telegraph Co. has recently 
placed in commission a new high-power station at South Boston, 
Mass. This station is one of the company's chain extending 
between Havana and Portland, Me., and it is capable of trans- 
mitting and dM in connection with both land and marine 
service. Power is taken from the alternating-current mains of 
the Edison Electric Illuminating Co., a 80 kw. transformer re- 
ducing the potential to 104 volts for service in the station. 
Current at this voltage is carried into the transformer room of 
the station, and after passing through the usual equipment of 
main switch, recording wattmeter and Wright demand indica- 
tors is brought to a 20 kw. reactance coil which controls the 
main transformer, the latter raising the potential from 104 to 
25,000 volts. The main transformer is of the oil-insulated 
type, and is mounted upon porcelain insulators resting upon 
a wooden base. It is rated at 25 kw., and is supplied at a fre- 
quency of 60 cycles. In the transformer room is also a motor- 
generator set, which supplies direct current to part of the 
De Forest equipment. On a shelf above the motor-generator 
set are six special Leyden jars arranged to protect the machines 
from high-tension discharges. Two of the jars are connected 
to the motor leads, one being tapped into each wire, the other 
four jars being similarly connected to the generator leads. The 
outer coatings of all the jars are earthed, as the jars are set 
upon a copper strip on the shelf, which is connected to earth. 
In an adjoining room are two large condensers, each being 
made up of glass plate coated with tinfoil, and immersed in & 
non-metallic tank, in which is a heavy-oil bath. The sparp-gap 
case, or “muffler,” is designed for operation with sparks as 
long as 12 in. if desired; its interior is lined with asbestos, and 
peep holes covered with glass are provided to enable the spark to 
be observed. In the South Boston station the muffler is supplied 
with a powerful air blast which is turned directly upon the spark 
discharge. The table at which the operator works is equipped 
with a sending key, double-pole switch for sending or receiving 
connections, a syntoniser or tuning apparatus for adjusting the 
wave-length, and the De Forest electrolytic receiver. The 
latter operates two head telephone receivers through a local 
battery circuit. From the condenser room the 25,000 volt cir- 
cuit passes upwards through the ceiling to the 15 antenna 
steel wires arranged in east and south fans supported by the 
mast. The mast is 208 ft. high, set in a concrete foundation 
and guyed by 16 cables, in each of which is at least one strain 
insulator. The mast was built in sections of four upright 
pieces each, and the uprights and spacing pieces are strongly 
bolted together into a single substantial pole section at each 
point of junction. A horizontal spar, used in spacing the 
antenna wires, is attached to the top of the pole. It is 50 ft. 
long over all. The receiving circuit is composed of steel 
antenna wires which are all brought together at an insulating 
bushing in the roof over the operating room, whence they pass 
to the instruments upon the table. Three men constitute the 
operating force, and the shifts are 8 hours in length each. 
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ELECTRICAL EXHIBITION AT OLYMPIA. 
(SECOND NOTICE.) 


The Electrical Exhibition was formally opened by the Lord 
Mayor of London on Monday. The Lord Mayor (Sir John 
Pound, Bart.), attended hy Sheriff Sir G. Vesey Strong and 
Sheriff Sir George Woodman and a number of City officials, 
arrived in state soon after one o'clock and was saluted by a 

rd of honour of the Electrical Engineers (Royal Engineers) 
olunteers under the command of Capt. O'Shaughnessy. The 
Chairman of the Executive Committee (Mr. E. Cunliffe Owen, 
C.M.G.) and the members of the committee were in readiness 
to receive the party, which was then conducted round the 
Exhibition. The Lord Mayor displayed considerable interest 
in many of the stands, and consequently it was after 9 o'clock 
when the party reached the platform in the centre of the hall, 
where the formal ceremony of declaring the Exhibition open 
was performed. 


The LORD MAYOR said: I esteem it a pleasure and a privilege to 
have been requested to open this Exhibition. The dignity and influence 
of my office is well exercised in farthering any industry which has for its 
object the well-being and convenience of the publie; and I think that no 
one will deny that this claim can be made on behalf of electricity. It is, 
therefore, with much pleasure that I declare the Exhibition open. 


INAUGURAL LUNCHEON. 


At the inaugural luncheon Sir J. W. Swan, F.R.S., was seated on the 
right of the Lord Mayor and Mr. E. Cunliffe Owen on the left. The 
dining hall was filled and the arrangements generally were excellent, 

Amongst, those present were the Lord Mayor of York, Under-sheriff 
Turnbull, Col. R. E. B. Crompton, C.B., Hon. Alfred Dobson, Col. 
Holden, Hon. W. H. James, Sir A. B. W. Kennedy ; the Mayors of Bethnal 
Green, Deptford, Fulham, Greenwich, Hackney, Hammersmith, Lambeth, 
Paddington, St. Pancras, Shoreditch, Stepney and Wandsworth: Hon. J. W. 
Tavener, Mr. Sydney W. Baynes, Mr. C. B. Clay, Mr. J. H. Conacher, 
Mr. Walter Davenport (Secretary of the Executive Committee), Mr. W. 
Duddeil, Mr. J. E. Edgcome (President-elect of the Incorporated Munici- 
pal Electrical Associa ion), Mr. A. L. C. Fell, Mr. G. Laurence Gomme 
(Clerk to the L.C.C.), Mr. W. H. Grimshaw, Mr. F. E. Gripper, Mr. 
G. C. Lloyd (Secretary of the Institution of Electrical Engineers), Mr. 
W. M. Mordey, Mr. W. H. Patchell, Mr. W. R. Rawlings (President of 
the National Electrical Contractors' Association), Mr. G. S. Ram, Mr. J. H. 
Rider, Messrs. S. G. C. Russell and A. T. Snell (Consulting Electrical 
Engineers to the Exhibition), Mr. James Swinburne and Mr. C. H. 
Wordingham. 

The first toast, that of “ His Majesty the King," was given by Mr. 
E. CUNLIFFE OWEN, who stated that he knew His Majesty took the 
‘greatest possible interest in all electrical matters, and the organisers had 
а hope that, unofficially and privately, if his engagements permitted, His 
Majesty would pay a visit to the Exhibition later on. He also hoped that 
the Prince of Wales would come. 

The toast having been duly honoured, 

The LORD MAYOR proposed “ Success to the Exhibition.” He said 
it had given him great pleasure to have opened the Exhibition. In walk- 
ing through the building and inspecting the striking collection of exhibits 
which had been brought together he had been greatly atruck with the 
numberless uses to which electricity had been applied during the last few 
years. With the wonders of telegraphy we had long been familiar, and 
he was glad to see that the Post Office had sent a most interesting col- 
lection of telegraphic appliances, showing that even in this branch of the 
business new inventions were constantly being made to facilitate and ex- 
pedite the transmission of messages and news, The telephone—a com- 
paratively new comer—was to be seen, or rather heard, in practical opera- 
tion. The use of electricity for the purpose of lighting our houses and 
streets was now so familiar that we were apt to lose sight of the great 
industry that had arisen to supply our requirements. In the Exhibition 
were to be seen examples of all the appliances needed for ite production, 
from the coal to the glow lamp. Examples of more recent applications of 
electricity in the shape of heating, cooking and ventilating were also on 
view, and last, but not least, we were strikingly reminded of the great 
strides which had been made during the last few years in electric traction. 
No one had yet been able to tell us satisfactorily what electricity was, but 
what electricity did the Exhibition vividly presented to us, and in pro- 
posing the toast of “ Success to the Exhibition“ he felt convinced that the 
public would readily support a display which had been prepared with so 
much foresight and skill and which contained so much to interest, instruct 
and entertain. He would ask the chairman, Mr. Cunliffe Owen, who bore 
an honoured name in connection with the various important exhibitions 
that had been held in London, to respond to the toast, which he was sure 
would be received with enthusiasm. 

Mr. E. CUNLIFFE OWEN, in reply, said it was a great honour to have 
his name associated with this toast, but if the honour was great the 
responsibility was greater. When he accepted the Chairmanship of the 
Executive Committee he had consoled himself with the idea that their 
respected President, Sir William Preece, would always be available, and 
would naturally preside at all the great public functions. But the great 
public function had arrived, and where was Sir William Preece? Most 
recent tests had located him as being somewhere in the neighbourhood of 
the Equator. In fact, he had receivel a letter from Sir William’s son as 
follows :—“ I have just received a cable from my father that he is leaving 


the Cape, and will arrive here on October 7th. He trusts the Exhibi- 
tion will meet with the success it deserves, and, of course, much regrets 
that he is unable to be with you at the opening.” Like so many other of 
their scientific friends, Sir William Preece had been lured to South Africa, 
where he and others had been making speeches on every subject under 
heaven from the evolution of the universe to the origin of the Hottentot. 
These attractions had caused Sir William Preece to desert them in their 
hour of need, and it was not fair to them, for they had been deprived of 
an eloquent speech. He could not help thinking that some discovery 
ought to have been made by now by which a loud-speaking telephone—a 
wireless telephone—might have been switched on to the dining room 
in order that Sir William, from the Atlantic, could have harangued them. 
With regard to the Exhibition he would not go into details, as he would 
then be trenching upon the domain of other speakers who were to follow 
him, but he would say that two things must strike a visitor after walking 
round the show, whether he was an expert or not. One was the enormous 
improvement that had been made in recent years in the practical and 
artistic design of all electrical apparatus from the dynamo to the awitch 
and fittings, and the second was the amazing number of uses to which 
electricity was now applied. He took it that what we most needed on this 
earth was to be fed, to be lighted and warmed or cooled, and to have our- 
selves, our goods and our messages transmitted from one place to another. 
In all these directions electricity had conquered, and whereas the last 
century had been the age of steam, the present century would be the age 
of electricity. One other necessity in life was to make money, and he did 
not suppose that £230,000,000 would have been invested in the industry 
in this country, independent of the Government telegraphs and telephones, 
without some hope of a modest return, and one of the reasons for the 
Exhibition was doubtless that the exhibitors might see their way toa better 
return. We could not be philanthropists in business nowadays. This 
brought him to the point, however, that this Exhibition was not a speculs- 
tive venture. It had been organised by the electrical trade, and the only 
promoters were the exhibitors themselves. If any profits resulted they 
would be devoted, firstly, to repay the exhibitors a certain amount of the 
expenses they had bad to incur in the shape of rentals, and ultimately to- 
wards some benevolent object in the shape of the Benevolent Fund of the 
Institution of Electrical Engineers. One other point about this Exhibition 
was that it was practically a British Exhibition. There were a few notable 
displays from abroad, it was true, and they welcomed them warmly, but at 
the same time it was extremely gratifying to find that in every branch of 
the electrical industry England was perfectly able to hold her own. The 
Lord Mayor had been good enough to wish success to the Exhibition, and 
he personally had little doubt that these good wishes would be realised. 
In the first place, it was no slight help that his Lordship was giving by 
being present with them that day. All Londoners respected and esteemed 
their chief citizen, and what he did to-day Londoners would do to-morrow. 
Another reason for success was that the public were always attracted by 
anything electrical. Whether it was because of the mystery attaching to 
electricity or not, he was unable to say, and yet he ventured to hazard a 
theory of his own, which was this : the wonderful researches of Prof. J. J. 
Thomson—researches which had added a fresh lustre to British science— 
had demonstrated that the ultimate foundation of the universe was not 
the atom. Prof. Thomson had, in thought, analysed the atom, and found 
that it, in its turn, was practically a universe with little worlds of electricity 
circling round inside. Hence it was that the universe was but a manifes- 
tation of electricity, and therefore all of us were ourselves nothing but 
electrical exhibitions and very wonderful exhibitions of warming an 
power. Therefore, the public would come to such an electrical exhibition 
as this, because a fellow feeling made us wondrous kind. He could not 
sit down without saying a word or two with respect to the assistance 
which the Executive Committee had received from all sides. He first had 
to thank the electricity supply companies for handsome donations to their 
funds, and there had also been grants from various municipal authorities, 
who, although living in terror of their auditors, had taken courage and 
given substantial assistance. The principal help, of course, had been the 
hearty and enthusiastic response of the exhibitors, without which there 
would have been no success at all. Then he had to thank the Press, and 
especially the electrical Press, for the interest they had taken in the enter- 
prise from the very start. He wanted emphatically to say that the pro- 
moters were most grateful to the Press, and would have liked a toast for 
the fourth estate, but time hardly permitted it. He hoped, however, they 
would take the will for the deed. Mr. Cunliffe Owen concluded his 
speech with some appreciative remarks of the work accomplished by а 
Walter Davenport, the secretary to the Exhibition; Messrs. Smith an 
Bridges, the organising managers; Messrs. Snell and Russell, the consulting 
engineers; and Mr. G. C. Bell, the borough electrical engineer at пиш 
smith, which body is supplying some of the electrical energy for use & 
the Exhibition. 

Sheriff Sir G. VESEY STRONG proposed the next toast: ‘‘ The Elec- 
trical Industry.” He said that having regard to the fact that probably T 
present belonged to that industry in various capacities, it might wel 
be said that this was the most important toast of the afternoon. There- 
fore it was their noble selves that had to be toasted. The Chairman had 
said that one of the objects of this Exhibition was to make more money, 
and having regard to the fact that there were £230,000,000 sterling in- 
vested in the industry, he took it that what was now earned, must, on the 
whole, constitute but a moderate dividend for so large an outlay and на 
larger dividends would not be unwelcome. But he also took it м 
the prime object of this Exhibition was to show to all and sundry, ipei 
appliances as would enable the man in the street to make for дарра 
larger profits—i.e., they hoped to show to other industries and the gen a 
commerce of the world bow to adapt the new inventions of the electri 
industry to their particular needs, in order to enlarge the profits of those 
other industries. Unless they could succeed in showing that, he was 
afraid that very substantial results could not be hoped for from the Exhi- 
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bition. He understood that it was ten years or more since such an exhi- 
bition as this was held, but in these ten years electrical science had made 
rapid strides in the public interest. 
had been perfected, and made a commercial success; the Rontgen Ray 


had been scientifically utilised for medical and other purposes; mercury 


vapour lamps had been brought to the front; new and highly incandescent 
lamps were now on the market; and the flame arc lamp had been de. 
signed, and was now a commercial article ; all for the public good. And 
so he could go on from invention to invention and application to appli- 
cation, showing that whilst electricians had not been unmindful of their 
own profits, they had ever sought to make their own profits out of con- 


ferring greater advantage and giving larger profits to their neighbours 


and customers. It was because it was felt that the success of the elec- 


trical industry made for the general good of the larger number that so 
resent to wish the 


many representatives of municipal institutions were 
Exhibition success and continued successto the electrical industry generally. 

Col. R. E. B. CROMPTON, responding on behalf cf the Eleotrical 
Manufacturers, said it might be of interest for him to say that the first 


electrical exhibition was held at the Albert Hall in the year 1878, and that 
his own exhibit was one arc lamp. He was not going to apologise for 
England. He believed that not only were we in England first, or about 


first, in the electrical industry, but we always had been right up to the 
top, and were now. The reason why ill-educated people, who knew little 
of the facts of the case, imagined that greater thiogs had been done in 
America, or on the Continent, was because in those countries there were 
very few other industries. The electrical industry was the big in.lustry 


in Germany—in fact, the biggest industry. It had commenced at a 
time when Germany began to be a manufacturing country. It had got 


more capital in it than any other industry there, and was consequently 
the biggest and oldest industry in Germany, and yet was compared with 
the youngest industry in England. Much the same applied in connection 
with America. At the same time he was not saying a word against the 
splendid progress made in those countries, but he was defending the in- 
dustry in Great Britain from the aspersions that had been 


best answer was this Exhibition. Those who knew anything of exhib . 


tions could say if they had ever seen an exhibition on the opening day 


so complete as this one. This was only another instance of the up.to- 
dateness and the readiness and the businesslike capacity of the electrical 
man. The electrical man was the salt of the earth; he said this and 


he believed it. Looking at the Exhibition casually it was apparent that it 


bore the stamp which too many exhibitions had not had—i.e., quality 
and not quantity. There was about the right amount of stuff for an 
average man to go round and take in, and understand and appreciate. 
There were not 150 acres of place to wander round with nothing in it, 
like three recent exhibiticns that some of them might remember. The 
electrical industry in Great Britain had not been fostered by the 
State or by any special means, yet although there had been many 
things against them, very great progress had been made. He would 
like to touch on another subject. He was Colenel of the Electrical 
Engineers Volunteer Corps, and the guard of honour was a specimen of 
the members of that corps. He wanted to tell them what the electri- 
cal engineer had done in the way of defending our country. In pre- 
paring a corps of citizen soldiers of this class we had set an example 
for other intelligent countries to copy. Evidently the two most intel. 
ligent other countries were America and Switzerland, for he had been, 
and still was, in communication with these countries on the matter. 
They had asked how we did it, and had elected to take us very much asa 
model. The adoption of the trained engineer and the trained mechanic 
as defenders was, in his opinion, and in the opinion of many competent 
military authorities, the best possible solution of the real military defence 
of the country. Mr. Arnold Forster had not altogether blessed the citizen 
soldier, but almost the first return, when he attempted to find out how in- 
efficient they were by calling for a circular to show what a few cf them 
would be fit for foreign service, was sent in by the Electrical Engineers 
Corps, and the percentage of rejections was the lowest—viz., 22 per cent., 
some of them being men, like himself, over 50, and others being under 
19. It might be said that this was not apposite to the subject of the Ex- 
hibition, but it was apposite to this extent; it showed that the elec- 
trical engineer was a type of man in whom brain and physique were com- 
‘bined, and that the Electrical Engineers Volunteer Corps had got together 
a type of man that had never been beaten. He had been called upon to 
speak for the manufacturing industry of England. The electrical industry 
here was going through a very bad time from extreme competition, and 
the fact that foreign industries had had a much better chance that we had 
had. At the same time he had indicated that ours was not a hopeless 
case, and that at least we were holding our own, for some of the exhibits 
were quite worthy of English manufacturers at their very best period. 
The MAYOR OF HAMMERSMITH, on behalf of the municipal elec. 
trical undertakings, first extended a hearty welcome to the Lord Mayor 
into the Borough of Hammersmith. Alderman Strong had mentioned 
the number of municipalities that had taken up the electric supply busi- 
ness for the benefit of their ratepayers. In London at the present time 
there were 18 borough councils which had taken this matter up, and to- 
gether they had sunk capital to the extent of £4,172,000 in that venture. 
The provincial authorities in Great Britain which had taken this business 
in hand numbered 173, and the expenditure they had incurred amounted 
to £24,689,000. The oldest borough in London to take up the electric 
supply business was St. Panoras, which had been working for 18 years. 
In the country, Hastings and Eastbourne had been working for 20 years. 
The revenue at St. Pancras last year was £72,000, and in the provinces 
Birmingham took the lead with & revenue last year of £300,000. Asan 
example of the progress that had been made resulting in the reduction of 
prices, he could mention tbat Hammersmith started its electrical under- 
taking seven years ago with the charge of 6d. per unit for the first hour 


For instance, wireless telegraphy 


ut upon it 
by those people who did not know what they were talking about. The 


and 4d. per unit afterwards. Their success had been so great, and was so 
assured at present, that they were now able to supply to their consumers 
ata flat rateof 8d. per unit. He was very pleased indeed that the Exhibi- 
tion was being held at Olympia, which was in his own borough. The out- 
put in connection with the Exhibition was 800 kw., which, he was in- 
formed, was a larger amount than the total capacity of many provincial 
stations and also larger than some London stations, yet his engineer 
informed him that, although there was this large extra demand upon the 
Hammersmith electricity works, not one of their ordinary consumers 
would suffer. He would repeat the hope already expressed that the 
Exhibition would be a success, and trusted that there would be many 
more in the future. 

Mr. W. H. PATCHELL responded on behalf of the Eleotric Supply 
Compavies. He said it was with no mere p'o forma feeling that he rose 
to support the response to this toast, as he represented a branch of the 
industry which was very closely and very heavily tied up with the wel- 
fare aud progress of electrical science, The previous speaker had the 
support—moral, if not otherwise—of his rates, but the electric supply 
companies did not have that. They depended for their very existence 
upon the excellency of the manufacture of the machinery and plant, the 
makers of wbich had been so ably represented by Col. Crompton. But 
they depended still more upon the good feeling of the general public. 
Without this the electric supply companies would very soon have to put 
up their shutters. He could name five London companies whose eapital 
would amount to about £10,000,000, and the companies generally sup- 
ported the industry, not only by buying themselves, but by enabling the 
user to take electricity upstairs and downstairs in his house and in his 
workshop. Of course, they had their complaints against their customers, 
mainly because their ideas of the equivalent value of the Board of Trade 
unit were getting so extremely microscopic, and although great things 
were expected of the Engineering Standards Committee he was afraid we 
could not expect a standard value of a Board of Trade unit, made to pay 
& dividend on their capital. The halcyon days of 8d. per unit were gone, 
although prices such as these were now obtained in some cosy corners 
which in other trades would be called tied houses. The supply companies 
were at the mercy ef their sustomers, and had to supply them at very 
close and sometimes cut rates. It was, therefore, necessary to suppl 
their consumers for purposes for which they did not now use energy, an 
also to get new classes of consumers who at present did not appreciate the 
value of electricity. It seemed to them, therefore, that there would be 
no better method of educating the public than by holding an exhibition. 
It was not too much to say that the Exhibition was due mainly to the 
strong conviction held by the electric supply authorities—both company 
and municipal—that this was the best course to pursue. It did not take 
them very long to realise, however, that they could not hold an exhibition 
by themselver. Such an exhibition could only be an exhibition of manu- 
facturers, and the latter were, therefore, called in to counsel. What had 
been seen that day amply demonstrated how the manufacturers had re- 
sponded. The Exhibition, however, was never intended to be one of those 
200 or 250-acre shows referred to by Col. Crompton ; it was not intended 
to be compared with Paris, Düsseldorf or St. Louis. It was intended to 
be a representative show of such machinery and plant as a user rather 
tban a maker of electricity would be interested in. ~~ 

Mr. C. S. NORTHCOTE then proposed ‘‘The Lord Mayor," which was 
responded to, on his behalf, by Sheriff Sir GEORGE WOODMAN. 

The final toast, The Chairman,“ was given by Sir J. W. SWAN, and 
was briefly responded to by Mr. E. CUNLIFFE OWEN. 


All the exhibitors were well represented on the opening day, 
and the whole Exhibition possessed an air of completeness which 
is usually absent on such occasions. The stand that attracted 
most attention was that of the Robertson electric lamps, where 
the actual process of making incandescent lamps was on view, 
a staff of girls being industriously employed. The Edison & 
Swan United Electric Light Co. had a similar miniature fac- 
tory, but this was not in such active operation, although the 
brilliantly-lighted stand and the neat picturesque dress of the 
work-girls also elicited much admiration. Anunnecessarily noisy 
and apparently quite redundant exhibit was that of Messrs. 
Marryat & Place (in the Annexe), whose model of an electric 
“ steel-retining " furnace, in which a deafening, dazzling and 
spluttering arc, wasting, we were told, some hundred horse- 
power or more—not in melting steel, but in burning away the 
carbon electrodes—constitutes a nuisance and even a danger to 
the visiting public, and should be suppressed by the Exhibition 
authorities. It is too clamorous an advertisement. In the 
Annexe also an interesting display of electric heating and cook- 
ing and of the application of radiant beat in medical 
work is shown. There is still some space to spare on the 
galleries, but the exhibits of the Post Office and the Marconi 
Company there are interesting, and there are other exhibitors 
who should not be overlooked, These include two additional 
stands of the General Electric Co. (osmium lamp and medical 
departments), Hampton & Co. (two rooms furnished and fitted 
with electric light en suite), Rawlings & Co. (artistic fittings), 
British Electric and Telephone Co., Joseph Kaye & Sons (oil 
filters, oil cans and oil economisers), the electrophone and the 
electrically-operated piano. 
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From Monday next, free lectures on cooking by electricity 
and demonstrations will be given twice daily, at 3 and 8 p.m. 
Q'clock, by Mrs. Deane, who holds a first-class diploma in the 
National School of Cookery, and the lectures organised by the 
Institution of Electrical Engineers will commence to-day at 
8 p.m. with Mr. Duddell’s lecture on ** Wireless Telegraphy,” as 
already announced. Col. Crompton's lecture on- Electric Motors" 
will be delivered on Tuesday, and Mr. Swinburne will discourse 
on domestic electric lighting on Friday. 

In spite of the air of completeness to which 
we have alluded, the electrical engineer 
visiting the exhibition will find that there 
is more missing than merely the supply of 
electricity to some of the stalls, which is prac- 
tically the only omission noticeable by the 
general qu and has already almost been 
remedied. Some of the leading exhibitors 
have so far failed to bring to the exhibition 
their most recent novelties, and although 
their stands are already well-equipped with 
fine specimens of their standard manufac- 
tures, we may expect considerable additions, 
more of a nature to excite the interest of 
the electrical engineer who is well-acquainted 
with the material that has been on the market 
for some time. Many of the stands may be 
considered quite complete, however, Rd we 
commence below our detailed description of 
the exhibits, which we shall continue during 
the period the exhibition remains open :— 

One of the largest and most attractive dis- 
plays in the exhibition is that of Messrs. 
Drake & GoRHAM (stands Nos. 8, 27, 82, 55 and 
60). On the first of these, No. 8, are the general estate appli- 
ances,” consisting of a three-throw pump, a cream separator, a 
churn and а chaff-cutter, all electrically-driven. Special interest 

attaches, however, to the method 
of driving by a magnetic clutch, 
adopted in the case of the cream 
separator. The principal advan- 
tage of this device is that it renders 
counter-shafting unnecessary. It 

ill be seen from the ilustra- 
tion that the Holden clutch is of a 
most simple character, consisting 
of a thick disc of wrought iron or 
high-permeability cut steel, keyed 
on the main shaft, and having an 
annular groove into which the mag- 
net coil is placed. The ends of the 
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coil are connected to two grooved rings insulated from each other, 


current being conveyed to them by carbon contacts. A soft wrought- 
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END VIEW AND SECTIONAL ELEVATION OF HOLDEN MAGNETIC GLUTCH. 


revolve on the outside of the bearing. By mounting the step cone 
on a sleeve the main shafting is relieved entirely of carrying the 
weight of the pulleys, which not only reduces the bearing friction, 
but also avoids the friction of loose pulleys on a running shaft when 
not in use. In a modified form the clutch is used for holding articles 
to be ground or turned —as а holder for portable drills, &c. These and 
other applications are and have been for some time past in success- 
ful operation. It is said that the power required by the clutch does 
not exceed 3 watts per horse-power transmitted, and it can be fed 
from the ordinary continuous-current supply service. 
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On the same stand is a very fine electrically-driven model service 
lift. This is worked on the push-button contro] system, and con- 
tacts are arranged in connection with all the doors so that it is im- 
possible to start it while any one door remains open. Similarly, if 
a door be opened while the cage is in motion the circuit is broken 
and the movement ceases. Stands Nos. 27 and 82 represent a com- 
plete country-house generating station. A 10 f. p. Dowson suction 
gas plant is erected, and in close proximity is a gas engine directly 
coupled to а four-pole continuous-current dynamo. In addition, 
there is one of Messrs. Drake & Gorham’s standard country-house 
switchboards, consisting of white marble panels and carrying the 
usual switches and battery-regulating switches. No battery has, 
however, been installed. 
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PHILLIPS COMMUTATOR GRINDER ON AN 8 FT. COMMUTATOR. 


The firm’s third exhibit (stands Nos. 55 and 60) is very tastefully 
arranged with a dining table in the centre. Fittings on the table are 


iron plate is fixed to the pulley which it is desired to drive. Between | supplied with current by white silk-covered flexible cord, and the 
the magnet face of the disc and this plate a thin steel disc is placed | arrangement presents an attractive appearance. An electrically- 
to prevent the adhesion of the two iron faces due to residual mag. driven sewing machine is also shown, and the stand is lighted with 
netism when the current is cut off. Where cast-iron swivelling tantalum lamps, for which Messrs. Drake & Gorham have been 
bearings are used the pulleys can be very conveniently arranged to appointed wholesale agents to the trade. For a long time it has 
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been evident that the original German cases with which Nernst 
lamps have been fitted are not always approved of by consumers, 


and it is therefore satisfactory to note that Messrs. Drake & Gorham | 
| of Messrs. Vickers, Sons & Maxim. 
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PHILLIPS COMMUTATOR GRINDFR ON AN 181х. COMMUTATOR. 


have turned their attention to producing a serviceable alternative. 
They show at their stands Nernst lamps fitted with substantial 
English-made iron cases. These cases are japanned dark green and 
are designed so as to withstand most severe climatic conditions. 
The lamp is suspended by a swivelling hanger, and consists of a 
cylindrical case into which is fitted the lamp tody. The body can 
be inserted or removed complete by taking off the top cover, and the 
terminals for the mains are outside the case beneath the hood. 

Many devices for grinding and truing commutators have been in- 
troduced from time to time, but that known as the Philips grinder, 
shown by Messrs. Drake & Gorham, possesses unusual merit. No 
driving motor is required, the grinding spindle being driven directly 
by means of a specially prepared rubber friction wheel running on the 
commutator. The spindle is carried by a strong slide, and is abso- 
lutely rigid. Bearings of great length are fitted, and the spindle and 
drum are evenly balanced so as to run at the necessary high speed 
without causing vibration. When working the grinding spindle 
moves to and fro across the face of the commutator, and is auto- 
matically reversed at each end, and is so constructed that stops can 
be set as in a planing machine, grinding the surface right up to the 
connecting wires and back to the edge. All the attendant has to do 
is to watch the feed. The accompanying illustrations give a clear 
idea of the construction of the machine, and it will be seen that it 
is applicable to almost any size of commutator. А belt connects 
the friction and grinding spindles and the feed is effected by hand 
on the smaller mackines and automatically on the larger. 

Very few exhibits are more representative of the application of 


electricity to industrial or manufacturing processes than is that of 
Messrs. VICKERS, Sons & Maxim at stands Nos. 19, 20, 89 and 40. 


VIEW OF ELECTRICALLY-DRIVEN PLANER SWITCHES, 


The principal item consists of an electrically-driven 5 ft. by 5 ft. by 
12ft. planing machine, in operation. As far as the mere driving by 


of the motor and switches so as to economise time during the reverse 
stroke is decidedly ingenious. This was described in The Elec. 
trician, Vol. LIV., p. 957, and is due to Mr. А. D. Williamson, 
The motor itself effects the 
accelerated speed of the return stroke, and all complications, such 
as crossed belts, &e., are avoided, Two of the switches shown 
in the accompanying illustration are driven from the ‘ kicker” 
shaft ard reverse the motor at 
the end of the cutting stroke, 
while the third switch, driven 
fromthe main shaft,immediately 
inserts a resistance in the field 
circuit, which raises the speed. 
At the end of the return stroke 
* this resistance is short-circuited, 
to provide a strong field for the 
reversal of the armature current. 
The switches are worked from 
behind by means of gear wheels 
driven by bicycle chain. There 
are no driving pulleys to reverse, 
end the inertia of the driving 
&ystem is much reduced, per- 
mitting rapid reversal without 
the excessive waste of energy 
shown by a power diagram of 
the usual type of belt machines. 
This is illustrated by the accom- 
panying curves. Another ad- 
vantage is that the speed of 
eutting can be instantly varied 
between the limits of the slowest 
eut and of the quick return. 
Taking, for instance, a planer in 
the Sheffield works, having a 
slowest cutting speed of 15 ft. per 
minute, and a (constant) quick 
return of 60 ft. per minute, the cut 
can be varied from 15 ft. to 60 ft. 
per minute by small intervals, and without altering the quick return 
speed, by simply turning the handle of the speed-controlling switch 
to the proper position. The speed of the return stroke can be varied 
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PLADER DRIVEN BY PATENT AUTOMATIC REVERSING GEAR. 


in a similar manner. This feature at once makes the planing ma- 
chine of far greater value than it has been hitherto. 


The cutting 


electricity is concerned, there is little novelty, but the arrangement speed can be instantly suited to the material, from the hardest steel 
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From Monday next, free lectures on cooking by electricity 
and demonstrations will be given twice daily, at 3 and 8 p.m. 
q’clock, by Mrs. Deane, who holds a first-class diploma in the 
National School of Cookery, and the lectures organised by the 
Institution of Electrical Engineers will commence to-day at 
8 p.m. with Mr. Duddell’s lecture on “Wireless Telegraphy,” as 
already announced. Col. Crompton’s lecture on “Electric Motors” 
will be delivered on Tuesday, and Mr. Swinburne will discourse 
on domestic electric lighting on Friday. 

In spite of the air of completeness to which 
we have alluded, the electrical engineer 
visiting the exhibition will find that there 
is more missing than merely the supply of 
electricity to some of the stalls, which is prac- 
tically the only omission noticeable by the 
ganon pos and has already almost been 
remedied. Some of the leading exhibitors 
have so far failed to bring to the exhibition 
their most recent novelties, and although 
their stands are already well-equipped with 
fine specimens of their standard manufac- 
tures, we may expect considerable additions, 
more of a nature to excite the interest of 
the electrical engineer who is well-acquainted 
with the material that has been on the market 
for some time. Many of the stands may be 
considered quite complete, however, and we 
commence below our detailed description of 
the exhibits, which we shall continue during 
the period the exhibition remains open :— 

One of the largest and most attractive dis- 
plays in the exhibition is that of Messrs. 
DRAKE & GoRHAM (stands Nos. 8, 27, 82, 55 and 
60). On the first of these, No. 8, are the “general estate appli- 
ances,” consisting of a three-throw pump, a cream separator, a 
churn and a chaff-cutter, all electrically-driven. Special interest 
attaches, however, to the method 
of driving by a magnetic clutch, 
adopted in the case of the cream 
separator. The principal advan- 
tage of this device is that it renders 
counter-shafting unnecessary. It 
will be seen from the ilustra- 
tion that the Holden clutch is of a 
most simple character, consisting 
of a thick disc of wrought iron or 
high-permeability cut steel, keyed 
on the main shaft, and having an 
annulargrooveinto which the mag- 
net coil is placed. The ends of the 
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revolve on the outside of the bearing. By mounting the step cone 
on a sleeve the main shafting is relieved entirely of carrying the 
weight of the pulleys, which not only reduces the pearing moon; 
but also avoids the friction of loose pulleys on a running shaft when 
not in use. In amodified form the clutch is used for holding articles 
to be ground or turned —as a holder for portable drills, &c. These and 
other applications are and have been for some time past in success- 
ful operation. It is said that the power required by the clutch does 
not exceed 8 watts per horse-power transmitted, and it can be fed 
from the ordinary continuous-current supply service. 
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On the same stand is a very fine electrically-driven model service 
lift. This is worked on the push-button control system, and con- 
tacts are arranged in connection with all the doors so that it is im- 
possible to start it while any one door remains open. Similarly. if 
a door be opened while the cage is in motion the circuit is broken 
and the movement ceases. Stands Nos. 27 and 82 represent a com- 
plete country-house generating station. A 10н.р. Dowson suction 
gas plant is erected, and in close proximity is a gas engine directly 
coupled to a four-pole continuous-current dynamo. In addition, 


there is one of Messrs. Drake & Gorham’s standard country - house 
switchboards, consisting of white marble panels and carrying the 
usual switches and battery- regulating switches. 
however, been installed. 


No battery has, 


— + acron мев 
— 


— Front Evevarion 


PHILLIPS COMMUTATOR GRINDER ON AN 8 FT. COMMUTATOR. 


coil are connected to two grooved rings insulated from each other, The firm's third exhibit (stands Nos. 55 and 60) is very tastefully 


current being conveyed to them by carbon contacts. A soft wrought- 


| arranged with a dining table in the centre. Fittin 


on the table are 


iron plate is fixed to the pulley which it is desired to drive. Between | supplied with current by white silk-covered flexible cord, and the 


the magnet face of the disc and this plate a thin steel disc is placed 
to prevent the adhesion of the two iron faces due to residual mag- 
netism when the current is cut off. Where cast-iron swivelling 
bearings are used the pulleys can be very conveniently arranged to 


arrangement presents an attractive appearance. An electrically- 


! driven sewing machine is also shown, and the stand is lighted with 


tantalum lamps, for which Messrs. Drake & Gorham have been 


appointed wholesale agents to the trade. For a long time it has 
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been evident that the original German cases with which Nernst 
lamps have been fitted are not always approved of by consumers, 
and it is therefore satisfactory to note that Messrs. Drake & Gorham 
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have turned their attention to producing a serviceable alternative. 
They show at their stands Nernst lamps fitted with substantial 
English-made iron cases. These cases are japanned dark green and 
are designed so as to withstand most severe climatic conditions. 
The lamp is suspended by a swivelling hanger, and consists of a 
cylindrical case into which is fitted the lamp body. "The body can 
be inserted or removed complete by taking off the top cover, and the 
terminals for the mains are outside the case beneath the hood. 

Many devices for grinding and truing commutators have been in- 
troduced from time to time, but that known as the Philips grinder, 
shown by Messrs. Drake & Gorham, possesses unusual merit. No 
driving motor is required, the grinding spindle being driven directly 
by means of a specially prepared rubber friction wheel running on the 
commutator. The spindle is carried by a strong slide, and is abso- 
lutely rigid. Bearings of great length are fitted, and the spindle and 
drum are evenly balanced so as to run at the necessary high speed 
without causing vibration. When working the grinding spindle 
moves to and fro across the face of the commutator, and is auto- 
matically reversed at each end, and is so constructed that stops can 
be 8et as in & planing machine, grinding the surface right up to the 
connecting wires and back to the edge. All the attendant has to do 
is to watch the feed. The accompanying illustrations give a clear 
idea of the construction of the machine, and it will be seen that it 
is applicable to almost any size of commutator. A belt connects 
the friction and grinding spindles and the feed is effected by hand 
on the smaller macbines and automatically on the larger. 

Very few exhibits are more representative of the application of 


electricity to industrial or manufacturing processes than is that of 
Messrs. VICKERS, Sons & Maxim at stands Nos. 19, 20, 39 and 40. 


VIEW OF ELECTRICALLY-DRIVEN PLANER SWITCHES, 


of the motor and switches so as to economise time during the reverse 
stroke is decidedly ingenious. This was described in The Elec- 
trician, Vol. LIV., p. 957, and is due to Mr. A. D. Williamson, 
of Messrs. Vickers, Sons & Maxim. The motor itself effects the 
accelerated speed of the return stroke, and all complications, such 
as crossed belts, &c., are avoided. Two of the switches shown 
in the accompanying illustration are driven from the “kicker” 
shaft ard reverse the motor at 
the end of the cutting stroke, 
while the third switch, driven 
from the main shaft, immediately 
inserts a resistance in the field 
circuit, which raises the speed. 
At the end of the return stroke 
this resistance is short-circuited, 
to provide a strong field for the 
reversal of the armature current. 
The switches are worked from 
behind by means of gear wheels 
driven by bicycle chain. There 
are no driving pulleys to reverse, 
end the inertia of the driving 
system is much reduced, per- 
mitting rapid reversal without 
the excessive waste of energy 
shown by a power diagram of 
the usual type of belt machines. 
This is illustrated by the accom- 
panying curves. Another ad- 
vantage is that the speed of 
cutting can be instantly varied 
between the Jimits of the slowest 
eut and of the quick return. 
Taking, for instance, a planer in 
the Sheffield works, having a 
slowest cutting speed of 15 ft. per 
minute, and a (constant) quick 
return of 60 ft. per minute, the cut 
can be varied from 15 ft. to 60 ft. 
per minute by small intervals, and without altering the quick return 
speed, by simply turning the handle of the speed-controlling switch 
to the proper position. The speed of the return stroke can be varied 


727 


* 


E 


оч 


- — 


PLANER DRIVEN BY РАТЕКТ AUTOMATIC REVERSING GEAR. 


The principal item consists of an electrically-driven 5 ft. by 5 ft. by in a similar manner. This feature at once makes the planing ma- 
12 ft. planing machine, in operation. As far as the mere driving by | chine of far greater value than it has been hitherto. The cutting 
electricity is concerned, there is little novelty, but the arrangement speed can be instantly suited to the material, from the hardest steel 
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to softest steel and wrought iron, thus increasing the general output 
of the machine. Moreover, the reversal is more positive and quicker 
than that obtained by belt driving, and there is no loss of time at 


PowgR DIAGRAM.— ORDINARY BELT-DRIVEN PLANER. 


Test made on Niles’ Planer No. 106, size 10#6. by 12ft. by 25 ft. Belt-driven in 
the usual manner by а 40 H. r. Constant Speed Motor. i 

Travel of Tool 16ft. Gin. Average rate of Cuttiag 13 ft. 4 in. per min. 
rate of Return Stroke 27 ft. 6 in. per min. 


reversal, such as is often seen with a belt which has become slack or 
worn. It should be noted that the speed variation of the motor 18 
produced entirely by varying the shunt current, and we are informed 
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Power DIAdRAM.— PLANER DRIVEN BY VICKERS’ SYSTEM. 


Test made on Shep. Stewart Heavy Planer No. 108, size 12 ft. by 10 ft. by 24 ft. 
driven by a Vickers’ 20 н.р, Variable Speed Motor, in conjunction with Vickers 
Patent Automatic Reversing Gear. 

Revs. on Cutting Stroke 379 R.P.M. Revs. on Return Stroke 1,000 R.P.M. 
Travel of Tool 20 ft. 6 in. Average rate of Cutting 15 ft. 5 in. per min. Average 
rate of Return Stroke 41 ft. per min. 
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that the efficiency of the motor is not less than 87 per cent. in any 
circumstances. 


Accumulator exhibits are much in evidence at Olympia, and all 
the principal makers show their products. At stand No. 98 the 
ELECTRICAL PowER STORAGE Co. has a comprehensive display of cells 
of different kinds, from the diminutive type used for motor-car igni- 
tion purposes to the huge OK.53 type which has a capacity of 5,200 
ampere-hours at the four-hour rate. A somewhat unusual feature at 
exhibitions is the complete battery of 55 cells in glass boxes, which 
the E. P. S. Co. show. This battery works in conjunction with a 
motor-generator, and supplies current for the lighting of the stand. 
5 specimens of the firm's standard patterns of cell are also 
shown. 


One of the four centre stands (No. 81) is occupied by the GENERAL. 
ELECTRIC Co., each bay of the stand being devoted to a particular 


| 


An excellent display of fittings is shown, the various styles repre- 
sented being Georgian, Renaissance, Louis XIV., XV., and XVI., 
and modern. Instead of presenting a vast number of fittings calcu. 
lated to bewilder the visitor, the General Electric Co. have wisely 
decided to show only a few specimens representative of the different 
classes, and this is undoubtedly an excellent plan. A special feature 
in the lighting department is the new system of cornice lighting 
which the company has introduced. This has been given the title 
of “ Multum in Parvo," and consists of an arrangement of tubular 
lamps mounted in silvered reflectors. Theillustration gives a good 
idea of the design of this apparatus. At one end of each 12in. 
length there is fixed a socket with a couple of holes capable of 
receiving a pair of pins fitted to the end of the next length. Thus 
each length has a socket at one end and a pair of pins at the other. 
Inside are fixed a couple of copper rods, to which the pins and socket 
are connected, and in the centre 
is fixed a piece of insulating 
material with a batten holder 
screwed to each side, the holders 
being of the ordinary bayonet 
type. A considerable quantity 
of these M. I. P.“ fittings are 
used for lighting the G. E. Co. s 
stand. | 

Bells of almost every concelv- 
able kind are shown in a separate 
bay, and on the roof is a 19}in. 
diameter watertight bellspecially 
constructed for fire alarms an 
factory purposes. It is said that 
this is the largest type of bell 
made to work economically with 
a primary battery. Fans, motors 
and starting and controlling devices are shown by the engineerm 
supplies department. Probably the company’s exhibits which w 
attract as much attention as any are those relating to heating 8n 
cooking, and great care has been taken to secure pleasing designs 
in these appliances. The conduit department have a representative 
collection of various specialities, amongst which may be particularly 
mentioned the Union Papristeel insulated conduit, the latest develop: 
ment of which is the galvanised insulated screwed conduit an 
fittings. In the manufacture of this conduit the method ado ted 18 
entirely different from that previously employed, as the tubing 18 
drawn on to the insulating lining instead of the insulation being 
expanded into the tube. This arrangement is to ensure that 5 
lining shall always be held securely, even with short length 0 
conduit. Various designs of junction boxes are shown, such as have 


* PAPRISTEEL ” JUNCTION Box. 


* MULTUM IN Parvo” FITTINGS. 


department. That set apart for telephones shows a very fine dis- 
play of such instruments for a great variety of purposes. The new 
patterns described in our issues of May 12 and 19 are on view, 
together with a multitude of others. Among the new sets shown is 
& magneto intercommunication table set. This is constructed in 
various sizes from 5 to 20 lines, and comprises à Byng-Hunnings 
transmitter, a double pole receiver, and a double magneto generator. 


GENERAL ELECTRIC Co.’s INTERCOMMUNICATION SET WITH MAGNETO BELL. 


In another bay of the same stand are shown numerous specimens of 
wires, cables, &c., for lighting and bell work. Insulators, ironwork, 
jointing materials, &c., also have their place here. 


recently been supplied to H.M. Government for dockyard #1106: 
and the exhibit also includes samples of every possible requirement 
for conduit purposes. The illustration shows a junction box for use 
with screwed conduit. A rubber grummet placed in the annular 
groove prevents the entrance of moisture. 

A somewhat novel form of construction has been employed in the 
SIMPLEX STEEL Сохрс:т Co.'s stands (Nos. 118 and 180). The frame- 


SIMPLEX. 


SIMPLEX WATERTIGHT 
JuxcrioN Вох. 


SIMPLEX SUNK WALL 
Socket Box. 


SIMPLEX SUNK 

WALL SOCKET. 
. ; . on- 

work of the stand itself is made up of standard accessori and ¢ 


duits, the lower part having mirrors concealed by the опо 
tubes. By fixing electric lamps between the tubes and the mi 
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an exceedingly pretty effect is secured. The Simplex combined 
sunk switch and wall-socket box is a neat fitting, designed for use 
with concealed work, so that the cover of the box comes flush with 
the plaster. The wall socket is fixed to the insulating cover of the 
box by means of three brass screws passing through the flange. The 
switch is screwed to the bottom of the box, and has top connections 
to facilitate wiring. Another device for concealed wiring is the 
Simplex sunk wall-socket. It is insulated from the iron of the box 
by means of a Ду in. insulating disc, and there is ample room between 
the wall-socket and bottom of the box for the circuit wires. Simplex 
water-tight circular junction boxes, specially adapted for outside 


Кааба С Sr 
AT ара У 


GENFRAL VIEW oF SIMPLEX STEEL Conpuit Co.'s STAND. 
work, and largely used for lighting in the Metropolitan & District 


Railway stations, are among this firm's exhibits. They are 33 in. 
diameter by 14 in. deep, and have a heavy flange cover. They are 


provided with three outside lugs for fixing, and may be obtained for 


one, two, three or four ways. | 
Messrs. J. HALDEN & Co. (stand 78), exhibit two practical electric 
photo copying machines, one of which, the arc lamp duplex radial 
— — — copying frame, is illus- 
trated below. Two full- 
size tracings can be 
copied in it at one oper- 
ation. The frame is 
composed of two bent 
glass plates framed at 
the ends in circular 
rings of iron. These 
rings are held at the 
requisite distance by 
two wrought-iron chan- 
nel beams. These are 
provided at the centres 
with strong metal trun- 
nions which, when the 
frame is mounted in 
the stand, admit of its 
being placed at the 
horizontal or perpen- 
dicular as required. 
The cylinder move- 
ment is simple and 
easy. The tracing and 
the sensitised paper 
. having been laid upon 
the. glass plate, the 
cover or jacket (secured 
at the back) is then 
placed over the back of 
the sensitised sheet, and firmly clamped by engaging with a rod 
actuated by leverage; the contact of the glass plate with the tracing 
and sensitised sheet is then complete. On the cylinder being 
revolved, the opposite plate receives the second tracing, in the same 
manner, after which the cylinder is put to the perpendicular position, 
and the arc lamp is switched on and lowered, The raising and lower- 
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HaupEN & Co.'s ARC Lame DUPLEX 
COP TIN Framr, 


ing of the are lamp are effected by a compact gear fitted with an adjust - 
ment, controlling. ће speed of lowering to suit exposure of various 
sensitised papers. The steel wire rope of the raising and lowering 
gear for the arc lamp is taken over a pulley on the floor behind the 
frame, and passes over a bracket to the arc lamp. 

Among the many displays of artistic fittings, few are as imposing 
as that of Messrs. FALK, STADELMANN & Co., whose stand (No. 180) 
is near the main entrance. 

The central figure is that of, 

a blacksmith holding aloft a ( i 
torch, the title of the subject 
being Le Travail.“ Its 
height is 42 in., and the 
material of which it is made 
consists of bronze, the colour 
being that of bronze coinage. 
Another neat and elegant 
specimen is a bronze statuette 
163 in. in height, which we 
also illustrate. The figure is 
that of a draped female hold. 
ing a lamp in each hand. 
Gold relief is employed in 


BRONZE STATUETTE BY Messrs. FALK, 
STADELMANN & Co. 


* LE TRAVAIL.” 


connection with the drapery, and the figure is mounted on a marble 
base. , Many other designs no less choice than these are shown. 


(To be continued.) 
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ELECTRICITY METERS.* 
BY С. H. W. GERHARDI. 


(Continued from page 904.) 


THE ARRANGEMENT OF A METER DEPARTMENT. 


Con:idering the important part which meters play in the 
work of an electricity supply undertaking—the whole revenue 
being determined by them —it would seem that the provision 
of a convenient and well-fitted testing department should be of 
the greatest importance. This, however, is not always the 
саз. Very often a room, badly lighted, in a corner of the 
station, for which no other use can be found, is the spot con- 
signed for this work, quite apart from its suitability. "The 
conditions which are necessarily imposed on a meter cause it 
to be a delicate instrument, and railway travelling by goods 
train is a great ordeal to apparatus much stronger in construc- 
tion than meters ; consequently, the overhauling and testing of 
every meter is essential before itis placed on consumer's premises. 

Anyone who has had anything at all to do with making con- 
nections for electrical tests, knows what a large amount of time 
is taken in preparation; and upon the planning out of the 
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Fic. 122.—Puan or TESTINd DEPARTMENT. 


whole department, the efficiency, or capability for turning out 
of work, depends in a great measure. It is impossible to lay 
down hard-and-fast rules, as the space available must naturally 
differ in each case, but as far as possible it is advisable to arrange 
the various rooms in such a manner as to enable meters to be got 
at easily, either for testing, repairing or cleaning, or for sending 
out on circuit. Care should be taken in the selection of a site 
which is quite free from vibration, either from the machinery 
of a station or from traffic in the road, otherwise it becomes 
very difficult to test at low loads. The rooms if possible should 
he rectangular and well supplied with daylight. The artificial 
lighting should be carried out carefully with a view to having 
the apparatus under test well illuminated without trying the 
eyes of the tester. Cleanlinessin a test room being essential, 
the desigu should be such as will enable this to be attained 
with the least possible trouble. Open fire grates should be 
avoided as they are bound to be dirty. 

The wiring is best carried out by running all leads in 
culverts round the walls of the room. These culverts may 
be iron troughs let into the floor with chequer plate covers 
in 4ft. or 5 ft. lengths, flush with the floor. Both lead 
and return being run in the same iron trough prevents any 
inductive effect being felt by the testing instruments. The 


* From a forthcoming book to be published by “The Electrician " 
Printing and Publishing Co. All rights are reserved. 


covers should be easily removed, when all leads are acces- 
sible, and any further leads, either temporary or permanent, 
can be put in ; the general neatness of the rooms is in this way 
not affected by temporary or permanent additions. Where 
leads have to cross a doorway, a short length of pipe can be 
sunk in the floor and the mains drawn through. This also 
applies to other places, such as where the mains have to be 
brought to the test tables (see Fig. 122). 

The arrangement of a testing department is shown in Fig. 122. 
from which it will be seen how the various rooms are arranged, 
In addition to the rooms shown, a yard on a level with the 


Fic. 193.— TEsTING Crrcurts Boarp. 


street is required where the crates of meters delivered from 
the makers can be unloaded and unpacked. Here provision 
should be made for gently hoisting the crates from the carts. 
If the unpacking is done in the yard it avoids all litter getting 
into the testing department. The meters then pass the office 
on the way to the store, the numbers and other particulars 
being duly entered. Returned meters also come in in the same 
way, and when entered they also pass into the store. 
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The routine is as follows: A batch of meters of a certain size 
are taken from the store, erected and connected up on one or 
other of the test tables. On the completion of the test they 
are taken into the repairing room for the purpose of being 
sealed up, when they again enter the store and are placed on 
the racks kept for “tested” meters which are preferably those 
near the office. Meters as required can then be taken from the 
“ tested " racks, in the order in which they have been tested, 
and sent out on circuit. 


~ — — — — — A 
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Viring.— In order that connections suitable for various tests 
may be made quickly, a connections board will be found a 
necessity. Such a board should be well made, as it will be in 
constant use. Mercury-connection boards "— i.e, blocks of 
wood covered with mercury wells, and in which combinations 
of connections are made by dipping [^ shaped pieces of 
copper into various wells—should be strictly avoided. Mercury 
can never be kept in its place. 

A testing-circuit board designed by the author, which has 
seen some years' service, is shown in Fig. 123 and diagram- 
matically in Fig. 124. As will be seen, it is entirely a plug 
board, the circuits being broken by switches on the testing tables 
themselves. It is designed for four complete testing circuita. 

For small test rooms, with not more than that number it is 
extremely convenient. It is composed of four groups of main 
bars 1 in. by J in. and two groups of shunt bars $ in. by $ in. 
Each group is composed of four vertical bara bolted on to the 
face of a marble slab 1 in. thick, and four horizontal bars bolted 
on to the slab at the back. Any vertical bar can be connected 
to any horizontal bar in the group by means of plugs which fit 
tapered holes in the front bars and screw into the back bars. 

he plugs for the small (shunt) bars ate tapered where they 
make contact in both the front and back bars, and in order 
that good contact may be made in both cases a saw cut is run 
half-way up the plug, as shown in Fig. 125. 

The connections are as follows: Each main 
circuit is split up into four parts, (1) supply, 
(2) standard instruments (Kelvin balance and 
ammeter in series), (3) resistance and (1) testing 
tables. | 

Referring to Fig. 124, the“ supplies" are 
taken to the four lower main horizontal bars; 
the three lower ones are alternating current, each 
being supplied by a transformer. By suitable 
arrangements in the primary circuits of these 
transformers, all can be fed from the same circuit, 
or each can be supplied with current of different 
periodicity or any two can be connected one 
to each phase of a two or three-phase supply if necessary. 
The highest of the bottom group is fed with continuous cur- 
rent. To the left-hand vertical bars are connected the standard 
instruments (watt and ampere balances) one to each bar. 
These bars allow of being short-circuited by means of plugs, 
thus short-circuiting the several balances. The top horizontal 
main bara are connected to several Fleming non inductive re- 
sistances, and between the right band vertical main bars the 
testing tables are inserted. 

In Fig. 124 only one of each of the circuits is shown wired, 
the others all being similar. Although any table can be put 
on any current with either balance and either resistance in- 
circuit for ordinary testing, yet the plugging remains simple, 
for the plugs always form the four corners of an imaginary 
rectangular figure. To make this clear, a completed circuit is 
made up, assuming plugs have been inserted in the shaded 
holes (Fig. 124). In this example, table No. 4 is connected up 
to alternating rupply, with balance No. 1 and resistance frame 
No. 1 in circuit. 

If required, all these transformers can be paralleled and all 
three resistance frames also paralleled on to one table through 
one or more balances. 

By using pairs of plugs connected together with “ flex,” 
balances can be put in series for comparison ; tables can be put 
in series for runs for dial readings; or the Fleming resistance 
frames can be cut out of circuit for the purpose of subjecting 
meters to a dead short-circuit. 

The horizontal shunt bars are fed as indicated (Fig. 124) 
with alternating and continuous current at different voltages ; 
and the vertical bars feed the various table and balance shunt 
leads, care being taken that no appreciable drop takes place 
between the table and the balance. In Fig. 124 the table 
shunts would be fed with 200 volts alternating if the plugs be 
inserted in the blackened holes. 

The main circuits are at 100 volts, aud it has been found a 
great convenience to test on this pressure. Several meters 
can be connected up in series and still be tested on a power 
factor very nearly approaching unity ; moreover, the shunts 


Fia, 125. 
PLUG FOR 
SHUNT Bars. 


are fed from the same transformer. Та the case of 200 volt 
meters, the two top transformers are connected in series by 
means of plugs and cords, as shown by the dotted line in 
Fig. 124, leaving the bottom transformers capable of being 
paralleled if necessary. 

These circuits are, however, not used above 100 amperes, 
the great majority of supply meters having à much lower 
amperage. Larger meters up to 2,000 amperes capacity are 
tested on a special circuit not connected to the boa 

Such an arrangement of the testing circuits as the one just 
described is rather extravagant in wiring unless the board is 
in a fairly central position, but the advantage of being able to 
make so many combinations is very considerable. 

For larger test rooms, where the testing can be specialised 
and where there is enough work to always keep certain tables 
or testing racks occupied with meters up to a definite size, a 
simpler method of wiring is that shown in diagrams 126 and 
127. In this arrangement the various test tables have their 
own standard instruments, resistances and switchboards, each 
set being independent of the others. | 

Taking the main-current circuits first, and starting at the 
plug bars at the top (Fig. 126), alternating current is taken to 
the lowest bar but one on the right, A+, and continuous 
current to the lowest, D+. The top plug bars are for insert- 
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ing one or other of the ammeter coils. It is convenient to 
provide double-range ammeters, the one range 10 times that of 
the other. If this portion of the wiring be traced, it will be 
seen that a plug inserted in the right-hand top hole puts the 
high-range ammeter coil in circuit, whilst simply removing the 
plug to the other upper hole connects up the low-range coil of 
the ammeter. It may here be mentioned that in alternating- 
current work ammeter coils must not be short-circuited, other- 
wise the readings will be upset owing to the transformer action 
of the one coil on the other. Assuming the plug is in A+ and 
the corresponding hole A (on the left), the circuit would be as 
follows: Alternating current would pass from A+ through 
one or other of the ammeter coils (according to the position of 
tbe ammeter plug) and the Kelvin-Watt balance to A, then 
through the Fleming non-inductive resistance to the test table 
terminals + through one or the other or both sets of meters 
on the two “ half ” tables, and thence to the mid point of one 
or the other of the two throw-over switches. The switch 
being on to the top contact, the current returns to A. 

For continuous current the plugs would be taken out of 
А +, A, and put into D+, D, and one or the other of the 
switches put to the down position from which the current 
returns to the negative pole. | 
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The continuous current is taken from a battery at low volt- 
age, thus the Fleming resistance is not required, and conse- 
quently is left out of circuit when on continuous current. In 
both cases the current is regulated by means of a carbon rheo- 
stat placed in a handy position at the table. 

The blocks marked T of the plug bars are for comparing the 
standard instruments, and will be explained later. 

The pressure circuits are arranged thus: Current at various 
voltages—alternating and continuous—is supplied to the right- 
hand segments of the lower double-pole volt switch S, and 
leaves at the left-hand segments of this switch. 

According to the position of the switch, the bars are charged 
with the different currents and pressures. The right-hand bar 
is connected through a fuse to a Wirt rheostat with a short- 
circuiting switch (the rheostat being on the table). Here it 
splits up, passing through switches to (1) the shunt-circuits of 
either table, (2) voltmeter, (3) balance shunt. (1) Passing 
through the meter shunts it returns to the other table switches. 
(2 and 3) Passing through voltmeter and balance shunt coils 
and their extra resistances to the upper volt switch R 
(according to the position of the switch which is set for the 
voltage required) and thence to the other balance and volt- 
meter switches. All these circuits then become common as at 
starting, and the current returns through the left-hand short- 
circuiting switch and fuse to the left-hand bar of S and back 
to the supply. 

It will be noticed that the left-hand short-circuiting switch 
is used for short-circuiting a lamp, which is a 200 volt 16 c.p. 
or 82 c.p. one. When testing, the lamp is, of course, short- 
circuited. 

This lamp is used as a preventetive for the fuses blowing 
should there be a short in any of the meters on test. Secondly, 
it has been found very convenient for burning out a leak to 
spindle such as may occur in a commutator meter due to silver 
dust, or for locating other leaks to case without causing the 
blowing of fuses. Ín these cases one pole of the shunt circuit 
is connected to the meter case and the other to the meter shunt 
or main terminal, as the case may be. 


(To be continued.) 


THE CALCULATION OF MEAN SPHERICAL CANDLE- 
| POWER. 


BY LANCELOT W. WILD. 


The object of this article is to describe a method of calcu- 
lating mean spherical candle-power which does not appear to 
be generally known. 

The accuracy obtainable with any method of calculation de- 
pends in great measure upon the number of angles at which 
the eandle-power of the source of light is measured. Using 
the factors given below, the mean spherical candle-power of an 
ordinary incandescent lamp 
can be calculated to an ac- 
curacy of about 4 per cent. 
from measurements taken at 
angles differing by 30 deg. 
If a larger number of mea- 
surements are made, a still 
higher accuracy is possible. 
For other sources of light, 
such as a Nernst filament, 
the accuracy obtainable will 
not be so great. Suppose, 
for example, it is desired to 
caleulate the mean spherical 
candle-power of an incan- 
descent lamp from figures given for mean circular candle-power 
at angles of 0, 30, 60 and 90 deg. above and below the horizontal. 

A very usual method of doing this is to draw a diagram as 
shown in the annexed figure. The ordinates on the right-hand 
side of the base line AB are drawn proportional to the mean 
circular candle-power at each angle. The mean spherical 
can‘lle-power is found by measuring graphically the whole area 
enclosed to the right of the diagram, and then by dividing by 


the length of the base line AB. In order that accuracy may 
be obtained, it is necessary that the diagram be drawn very 
carefully and to a large scale. 

Greater accuracy can be obtained if, instead of actually 
drawing the diagram, the area of each section of the total area 
be calculated and then all added together. Working on these 
lines factors can be obtained, once for all, which, when multi- 
plied by the mean circular candle-power at each angle and 
added together, give the mean spherical candle-power. Having 
once obtained these factors, the necessary calculations are very 
quickly made and with probably greater accuracy than if the 
graphical method be employed. 

It is evident that the area enclosed between the ordinates 
marked 15 and 45 deg. is very nearly equal to the candle- 
power at 30deg. multiplied by sine 45 – sine 15; the area 
enclosed between the ordinates marked 45 and 75 deg. is very 
nearly equal to the candle-power at 60 deg. multiplied by 
sine 75 — sine 45 ; and thearea enclosed between the ordinates 
marked 15 deg. above and below horizontal is very nearly 
equal to the candle-power at Odeg. multiplied by sine 15 
+sine 15. The area between 75 and 45 deg. and between 4» 
and 15 deg. is slightly under-estimated, but the area between 
15 deg. above and below the horizontal is slightly over-est- 
mated, if the source of light be an ordinary incandescent lamp. 
These errors, therefore, tend to counteract each other. 

Since the base line is the diameter of a circle, and not the 
radius, the multiplying factors require to be halved. The mean 
spherical candle-power is found then by addingupthe following: 

Above the horizontal C.P. at 90 x $ (sine 90 - sine 75) 


(O E » ө э ө 


Е M ere C.P. at 60 x 4 (sine 75 — sine 45) 
" ТУРУ C.P. at 30 x à (sine 45 - sine 15) 
Horizontal ................ C. P. at 0x4 (sine 15+sine 15) 
Below the horizontal ........ C.P. at 30 x (sine 45 - sine 15) 
‘i „ re C.P. at 60 x 4 (sine 75 - sine 45 


» К C.P. at 90 x 4 (sine 90 – sine 75) 

The candle power in the first and last line should, strictly 
speaking, have been taken at half-way between 75 and 90 deg. 
but since sine 90 — sine 75 is quite small, the error involved in 
taking the candle-power at 90 deg. is quite infinitesimal. On 
working out the difference of the sines the following factors аге 
obtained, which, when multiplied by the mean circular candle 
powers at each angle respectively and then added together, 
give the mean spherical candle-power. 

These factors, when the mean circular candle-power has been 
measured every 30 deg., are as follows: 


Multiplying factor. 
0:017 


Angle above or below horizontal. 
90 d 


Ode... Fe NIA ee 
Co 0:1295 
BO ;õõ ̃² ² EE PESE AE 0:224 
);; EE RE Р .0:259 
300 W=ͤſ T TTET 0:224 
60.3. — Ay Акай ЫЙА 0:1295 
pr EE 8 0:017 
1:0000 


It will be observed that these factors add up to unity. The 
following are the multiplying factors when the mean circular 
candle-powers have been measured every 15 deg. and every 
10 deg. respectively :— 


Angle. Factor. Augle. Factor. 
90 .. 000425  ........ 90 0:0015 
75 „% “OOSS ааа 80 0:014 
60 єє 0065. Lewes 10 0:030 
45 „ 009255 60 0:045 
30 sc US... желшше» 50 0:056 
15 5.0126. ata das en 40 0:069 

0 „% 01395 30 0 075 
15 % ОТОО нагла 20 0:083 
30 s ss 10 0:081 
45 (0929 .. b 0 0:085 
60 „ 0065 10 0:084 
15 % 00034 п succes 20 0-083 
90 0000425  ........ 30 0:075 

40 0:069 
1:00000 50 0-056 
60 0-045 
70 0:030 
80 0:014 
90 0-0015 
1:000) 


Taking the case of an ideal lamp, consisting of a single 
straight vertical filament, and assuming that the mean circular 
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ce 


candle-power falls off proportionally to the cosine of the angle 
above or below the horizontal, and employing the above system 
of factors for calculating the mean spherical candle-power, the 
ratio of mean spherical candle-power to normal or maximum 
(and in this case also mean) horizontal candle-power works out 
as follows :— 


Candle-power Mean-spherical o. p. Error. 
measured every Normal c.p 
30 deg. ...... 0:777 S 1:15 per cent. 
Ib d —— Wess Р 0788 ...... 0-38 5 
10. xe —— еа 0784  ..... . 0°25 i 
Sigg E 9-785 Sete 0:18 з 


If the mean spherical candle-power could be measured at ап 
infinite number of angles, this ratio should work out to 0:786 
or 7/4.* 

Taking another ideal lamp, the distribution of light from 
which is supposed to be perfectly uniform, it will be seen that 
the error involved in using these factors to calculate the mean 
spherical candle-power must always be nil at whatever number 
of angles the candle-power is measured, as the factors always 
add up to unity. 

In practice, the error in using the factors on ordinary com- 
mercial incandescent lamps will always be less than in the case 
of the ideal single straight filament, since the variation in 
candle-power from maximum to minimum at the different anglea 
will always be less. To prove this point two ordinary incan- 
descent lamps, one of high voltage and one of low voltage, were 
measured for mean circular candle-power at angles every 74 deg. 
above and below the horizontal. Their mean spherical candle- 
power, using the factors for 30, 15 and 74 deg. respectively, 
worked out as follows :— 


Candle-power Mean spherical candle-power. —— 


measured every High-voltage lamp. Low-voltage lamp. 
30 дер.  ..... "M 1273 „оез 14:36 
„ г 1976 4i. 14:40 
J ; 12:77 P 14:41 


It will thus be seen that the result, if the candle-power be 
measured every 30 deg. only, differs from that when measured 
every 74 deg. by 0:31 and 0-35 per cent. respectively, which 
is within the margin of experimental error. 

It is not pretended that measurements every 30 deg. would 
suffice in the testing of an arc lamp, for example, nor any source 
of light the candle-power of which undergoes great changes 
over small difference of angle, but for ordinary incandescent 
lamps, the mean spherical candle-power calculated from 
measurements every 30 deg. should be sufficiently accurate for 
all ordinary purposes. 


INSURANCE AND INSPECTION OF ELECTRICAL 
MACHINERY. 


In the course of his report for 1904 to the British Engine, 
Boiler & Electrical Insurance Co., the chief engineer, Mr. 
Michael Longridge, states that the increase in the electrical 
departinent of the company's business has again been satisfac- 
tory, and apparently indicates that in establishing it the com- 
pany supplied a service which was needed and that in per- 
forming that service they have won the confidence of the users 
of electrical machinery. "The rate of increase may be gauged 
by the fact that the number of dy namos and motors insured 
at the end of 1904 exceeded the number insured at the end of 
1903 by 20 per cent. On the other hand, it has to be recorded 
that the number of breakdowns of insured machines in 1901 
exceeded the number in 1903 by 28 per cent. The claims 
made, therefore, have increased more rapidly than the insur- 
ances effected. The cause of this increase is not apparent, 
unless it be deterioration resulting from greater age. The 
rate of breakdown among dynamos was 1 in 12, the rate 
among motors 1 in 9:3, excluding breakdowns of starting-resis- 
tance switches, or 1 in 82 including them ; and, asit is beyond 
question that many breakdowns are prevented by the periodical 
inspection given by the company, it is evident that among un- 
аашаа енн 
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insured machines the rate of breakdown must be heavier still 
The ratios in which the different parts of the damaged dynamos 
and motors are thought to have contributed to the total are :— 


Dynamos, Motors. 
Armatures and rotors ...... 55 per cent. 47 per cent. 
Magnets and stators ........ 7 $i ewe HA T 
Commutators and brush gear 28 Е .... 18 5 
Miscellaneous 10 » IEEE T 
Switches and resistances .... — n . . . 16 x 
100 100 
And the causes of the damage may be classified as under :— 
Dynamos Motors. 
Accident 9 percent. .... 9 percent. 
Dirt and neglect.......... .. 13 < saan 19 55 
Age and deterioration ...... 38 - ee. 25 A 
Bad workmanship and design 20 РА баса. 16 E 
Overloading .............. 8 " ЗОРИ. » 
Causes not ascertained...... 17 Ра visas д8 5 
100 100 


Some interesting descriptions of breakdowns follow :— 


Four-pole shunt-wound 5 н.р. motor, taking current from a three- wire 
Corporation supply at 460 volts, with the middle wire earthed. Shortly 
before stopping one evening the fuse melted. Another fuse was put in 
which also melted. After much fruitless search for the fault the cover 
over the main terminal block on the frame of the motor was removed, and 
а mouse’s nest and a ly cremated mouse were found inside. The 
mouse was lying in such a position that it must have touched one of the 
terminals and the metal cover simultaneously, and thus received a shock 
of 230 volts, the cover being in contact with the frame, which was earthed 
in accordance with the Corporation rules. The mouse had evidently been 
in the habit of coming home after working hours and going out before 
the motor started. By coming home early on the day in question it met 
its death. | 

Four-pole centre-hung shunt-wound motor, rated to take 45:5 amperes 
at 460 volts. Speed 625 revs. per min, At one of his periodical visits 
the inspector found the motor had been eA on account of spark- 
ing, excessive heating of the armature, and falling out of the automatic 
overload release, which was set at 70 amperes. Seeing no defect about 
the machine externally, he attempted to run it, but found that although 
the speed was practically normal, the current taken was so excessive 
that the automatic release fell out as stated, and finally the fuse, 
consisting of eight No. 30 S. W. G. copper wires, melted. Having con. 
vinced himself that the motor could not run, he made a more minute 
examination, and finally discovered & bad contact between the nega- 
tive supply cable and the main terminal on the machine, due 10 
slackness of the terminal nut. He tightened the nut and started the 
motor again, when it ran quite satisfactorily. The trouble was due to the 
fact that one end of the shunt-circuit, as well as the negative-brush lead, 
was connected to the terminal with which the negative-supply cable was 
making faulty contact. Although at first sight it is not obvious why a 
resistance introduced into the main circuit of a motor should increase the 
current taken and not affect the speed, yet a little consideration will show 
that it must be so. For, whilst the voltage across the armature is reduced, 
tending to reduce the speed, the shunt current is also reduced in the same 
proportion, weakening the field and tending to increase the speed. The 
two effects nullifying each other, the speed remains unaltered, but that 
the motor may continue to drive its load the current must be increased to 
make up for the reduction of the voltage through the resistance of the 
faulty contact. Judging from the melting current of the fuse, about 
100 amperes, the voltage must have been reduced by about 50 per cent. 
A loose contact on a fuse terminal on a motor circuit will produce the 
same result, and the melting of fuses attributed to the heat generated by 
imperfect contacts is in many cases due partly to the passage of excessive 
currents caused in the way described. Р 

Completely-inclosed 4 в. н.р. motor, taking current at 250 volts. The 
motor broke down. When opened, the lower part of the field coil was 
found to be raturated with oil and partly burnt out. The oil had run 
dowa from the bearings and accumulated in the bottom of the casing, 
which was, as usual, uoprovided with a drain. This is but one of many 
similar cases which prove the necessity of making provisioa for drain ng 
the casings of all protected and inclosed machines in whatever position 
they are fixed. The company has already called attention to this matter 
in the chief engineer's annual reports, but it does not seem to have received 
the atteniion it deserves. Я 

Twelve-pole direct-driven dynamo, giving 1,200 amperes at 235 volts 
when running at 160 revs. per min. The machine was of Continental 
make, and erected by the makers’ men, but had proved unsatisfactory 
owing to heating of the commutator and violent sparking. One of the 
company’s inspectors was asked to examine it, and try to find a remedy for 
tbe trouble. On testing between the segments of the commutator he found 
four in parallel, but the brushes only covering two and a half. The com- 
mutator was 48 in. diameter, and there were 12 brush spindles, each carry- 
ing 10 carbon brushes 0:98. in. wide and 0:59 in. thick. He was told that the 
brushes on each spindle instead of being in line had originally been staggered, 
each alternate brush being a little in advance of its neighbour, so that 
the brushes then covered three segments. This arrangement having proved 
unsatisfactory, new brush holders had been supplied with brushes cover- 
ing 24 segments, and finally an expert from the makers had come over 
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and fitted new brushes, again covering 24 segments only. The inspecto 
could not ascertain the reason for this arrangement, but having ascer- 
tained that there were four bars in parallel, he could not see how the 
brushes in use could short-cirouit consecutive coils and allow time for 
commutation. He therefore кее trying new brushes wide enough 
to cover 4} segments on two of the brush-holders. The alteration being 
successful, the remaining brushes were altered and the machine has run 
satisfactorily since. The reason for setting the brushes to cover 24 seg- 
ments only has not been ascertained. 

Series-wound 8 н.р. motor, taking current at 200 volts, and connected 
by a coupling on the end of the armature spindle to the hoisting motion 
of a crane. The armature shaft broke off at the shoulder against which 
the coupling abutted. The shoulder was quite square to the shaft. The 
fracture started in the square corner all round the circumference, and 
gradually ate its way inwards till the sound core became insufficient to 
bear the stress upon it. The weakening effect of abrupt changes of section 
and sharp notches in shafts is duly appreciated by most makers of steam 
engines, but makers of dynamos and electric motors seem quite indifferent 
to it; yet, considering the enormous number of alternations of stress in a 
given time on the shafts of these machines, one would think that every 
possible device would be resorted to to minimise their effect. Considering 
that these small shafts often make from 3,000,000 to 4,000,000 revolutions 
per week of 56 hours, it is wonderful that they live so long as they do. 

Four- pole inclosed shunt-wound 20 B. H. . motor, taking current at 
110 volts and running at 560 revs. per min. The commutator consisting 
of 110 segments 9in. long was built upon a cast-iron quill or sleeve, 
and secured at one end by a collar on the quill and at the other by a 
clamping ring. This ring was fastened to the cast-iron quill by six steel 
screws à in. diameter, with cheese heads recessed into counter-sunk holes 
on the face of the clamping ring avd screwed into the end of the quill 
parallel to the motor shaft. The commutator segments got loose and 
began to rise, and on examination the six screws which held the clampiug 
ring were found to be broken between the heads and the parts which were 
screwed into the quill. As the screws were tightened with a screw-driver 
it is inconceivable that they could have been broken by excessive force 
applied by the workman, and the suggestion is made that they were broken 
by the stress caused by the expansion of the copper segments due to heat. 
This suggestion is not so far-fetched as may at first sight appear. The 
expansion of the copper bars 9 in. long would be 0:00009 in. per degree 
Fahr., rise of temperature, while the expansion of the cast-iron quill would 
only be 0 000054 in. Suppose when working the temperature of the copper 
rose 50 deg., and that of the iron 20 deg. above the temperatures at which the 
commutator was put together, then the difference in the expansion of the 
two would be 0:0009 x 50 — (0:000054 x 20) = 0:0033 in., and this would be the 
amount by which the screws and the quill would have to stretch. Sup- 
posing the whole of the stretching to take place between the heads of the 
bolts and the end of the quill—that is, in the parts which passed through 
the clamping ring, a length of about in., then, with a modulus of elas- 
ticity of 30,000,000 Ib. per square inch the stress on the bolts would be 
30,000,000 x 0-0033 — 0:5 —198,0001b. per square inch. Of course, the 
actual stress was not so great, because the quill, notwithstanding its 
enormously greater cross-sectional area, must have stretched to some 
extent as well as the bolts, while the insulating material between the ends 
of the copper bars and the collar and clamping ring which held them 
must have been to some extent compressed. Still, the rough calculation 
indicates the maguitude of the stresses set up by even a small amount of 
expansion when it has been taken up by a short piece of material. 


The following cases investigated by the company's inspectors, though 
not resulting in any breakdowns, are of interest :— 


Two colliers were walking from the bottom of the shaft of a coal pit to 
the coal face when one of them received & severe shock which knocked 
him down insensible. Ав there were no cables accessible at the spot, it 
was not at firet apparent low the accident had happened. Subsequent 
investigation, however, proved that the negative cable of the system 
was earthed in the shaft, and that the insulation between one of the 
fuses on the positive cable and the iron fuse box containing it was very 
low. This fuse box was near the place where the accident occurred. 
Some water had found its way to it, and had trickled down on to the 
dry fireclay floor of the pit, thus converting what was ordioarily a good 
insulator into a high-resistance conductor. Apparently the man, when 
stepping on the damp place, had touched the roof or the side of the road- 
way with his hand and so received a shock of 550 volts, which was the 
voltage of the supply. Had the fuse box been properly earthed in accor- 
dance with the recommendations of the Departmental Committee of 1904 
on the Use of Electricity in Mines the accident would not have happened. 

The advantage of properly earthing ail metallic conduits and fuse boxes 
was clearly shown by another case which came under the notice of one 
of the inspectors. One day the earth detector lamps on the main switch- 
board in a colliery power house supplying continuous current at 550 volts 
for lighting and power, indicated an intermittent earth on one of the cir- 
cuits which was used for lizhting a pit about 14 miles away. On the fol- 
lowing day the circuit-breakers fell out and the pit was left in darkness. 
The lamps were of the ordinary 100 volt bayonet-socket type with brass 
caps filled with plaster of paris, and were connected five in series across 
the mains. The cap on the first lamp of one of the sub-circuits of five 
had become softened by moisture, which destroyed the insulation between 
one of its terminals (which may be called the positive) and the lamp- 
holder, which was screwed into the earthed metal conduit. While the 
lamp-holder was thus earthed a fault developed on the negative pole of 
the main switch controlling the sub-circuit, earthing it, and thereby short- 
circuiting the mains, fusing the defective lamp and its holder and throw- 
out the circuit-breaker. At the time this occurred men were working on 
the conduits making alterations in the wiring, but with complete immu- 
nity from shocks, owing to the conduits being well earthed. 
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ON THE RATIO BETWEEN THICKNESS AND DIELEC. 
TRIC STRENGTH OF HIGH-TENSION INSULATING 


MATERIALS. 
BY C. KINZBRUNNER. 


In a previous article (The Electrician, of September 8th and 
15th) the conditions which should be observed in the testing of 
insulating materials were laid down as follows: (1) The elec. 
trodes used should be flat and have round edges. (2) The pressure 
on the electrode should be at least 1 kg. per square centimetre. 
(3) The shape of the curve of the alternating voltage should be 
nearly sinusoidal. (4) The frequency of the alternating current 
should be between 20 and 75 per second. (5) The test should be 


0 1 2 8 
Fic. 1.—Licut Brown PnESSPAHN. 


4mm. 


made at a temperature of about 17°C. and a humidity of the 
air of about 70 per cent. (6) The time of testing should be 
fixed according to the quality and thickness of the material; 
these times were given in a table for the most usual insulating 
materials. 

The next series of experiments was undertaken with the 
object of finding the law connecting the thickness of au inst 
lating material with its dielectric strength. "Though it is gene 
rally known that the dielectric strength of any material is not 
strictly proportional to its thickness, the opinions of different 
authorities vary as to the exact ratio. It was therefore decided 
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not to use any of the results published as a basis for the follo- 
ing experiments, but to perform these entirely independent o. 
what has been done hitherto. | 
From each of the materials at least three different thick 
nesses were obtained for the tests. In order to make the result 
as reliable as possible, a minimum of three experiments v? 
made with each specimen, and the average was taken of the 
three experiments. The first series of experiments conce 
presspahn, of which three different qualities were tested. The 
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names of the makers are omitted in the tables and replace 
by the letters А, B and C respectively. The following 
mens were tested : (1) Light brown presspahn (A), thickness 
0:61 mm., 2:13 mm. and 3:25 mm. respectively; (2) dark brew: 
presspahn (B), thicknesses, 0:38 mm., 0:8 mm. and 1.32 w. 
respectively ; (3) yellow-brown presspahn (C), thickness 
l mm., 1:8 mm. and 2:6 mm. respectively. Р 
The following Figs., 1 to 3, show the results obtained € | 
these three specimens of presspahn. It is quite evidett '* 
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all these curves have the same character—viz., that of quad- 
ratic curves. It seems, therefore, that for presspahn, at least, 
the ratio between the thickness and dielectric strength can be 
expressed by the formula E = C Af, (1), where E stands for the 
disruptive voltage, ¢ for the thickness of the material in milli- 
metres, and C for a constant, which is equal to the actual dis- 
ruptive voltage of 1 mm. of the respective material ln order 
to show that this law actually holds good for presspahn, the 
following tables, I. to III., have been compiled. The first 
column contains the thickness of the material in millimetres ; 
the second column contains the corresponding disruptive vol- 
tages, found by experiment; the third column the disruptive 
voltages calculated by the formula E= It, where the value of 
C has been taken from the curve ; and the last column contains 
the differences between the voltages observed and calculated. ` 


Table I.—Presspahn, Quality A. 
С — 8,800. 


Thickness in mm.] Volts observed. | Volts calculated. | Difference 7/. 


o 2,600 2,680 434 
1-0 3,800 3,800 s 
15 4,700 4,650 -2-0 
2-0 5,350 5,380 +0°6 
2-5 5,900 6,000 +20 
30 6,300 | 6,580 +40 
3:5 6,700 7,100 46:0 
4-0 


7,200 7,600 +170 


Table II.— Presspahn, Quality В. 


e 


A number of experiments were, therefore, made with the 
materials described as A and B above, and each of these 
materials was tested in one, three, five, seven and nine layers. 
In order to verify the law within very wide limits, some experi- 
ments were made with as many as 20 layers. Figs. 5 and 6 
show the results of these experiments. A glance at these 
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curves will show that they, too, are quadratic. The accuracy 
with which these curves follow the quadratic law is remark- 
able ; it may be remarked that amongst 11 other curves, de- 
termined by experiment on various qualities of presspahn, 
there was only one which showed a deviation of more than 
9 per cent. from the corresponding quadratic curve, determined 


C= 5,600. 
0:25 | ы | 2,800 | - 
0:5 3,800 3,950 | +4 
0:75 | 4,850 | 4,850 | - 
1:0 5,600 5,600 Йй 
1:25 6,500 6,260 | —4 
1:5 7,100 6,860 | —3} 
1.75 17.600 | 7400 - 2h 
2-0 7,850 | 1,920 | +14 

Table IIL —Presspahn, Quality С. 

С: 4,400. 
0:5 3,110 E 
1:0 4,400 4,400 n 
1:5 5,600 5,390 -34 
2:0 6,400 6,220 —3 
2:5 6,800 6,950 +2 
3:0 7,200 7,630 | +6 


As will be seen from these tables, the maximum difference 
between the observed and the calculated value is 7 per cent., 
while the average difference is only as much as about 3 per 
cent. Weare, therefore, justified in assuming that the law quoted 
above is correct for thicknesses from about 0:3—0*4 mm. As it 
was impossible to obtain specimens of presspahn thinner than 
0:3 mm. and thicker than 0:4 mm., the law could not be proved 
for very wide ranges. In order to obtain more experimental 
data about the value of the constant C-. d., the dielectric 
strength per millimetre, four additional specimens of presspahn 
were tested, the results being as follows: quality D, С = 3,700; 
quality E, С= 4,600; quality F, C=4,800; quality G, 
C 5,050 volts; the constant C varies thus in the seven 
samples tested from 3,700 to 5,600, the average being about 
4,650 volts. Taking this value as a basis, Fig. 4 has been 
drawn, showing the relative dielectric strength —i.e., the dielec- 
tric strength referred to, 1 mm., as a function of the thick- 
ness. From a glance at this table it is clear that it is advan- 
tageous to use very thin pieces of insulating material; in our 
particular case the relative dielectric strength of a piece of 

resspahn of about 0 1 mm. thickness is about 34 times as great 
as that of a piece of about 1:4 mm. thickness. The next con- 
clusion would obviously be, that the insulating power of an 
insulating material could be considerably increased by lami- 
nating it—4i.e., by subdividing it into several thin layers. It 
is, however, clear that laminating or subdividing a material 
can only be advantageous if the dielectric strength of several 
layers of a material increases in proportion to the number of 


layers. 
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Fic. 5.—RaTio BETWEEN NUMBER OF LAYERS AND DIELECTRIC STRENGTH 


oF Licht Brown PRESSPHAN. > 


by calculation. As a rule, however, the average difference 
between the observed and the calculated values was about 3 to 
4 per cent. In the anthor’s opinion the accuracy of these 
experimental results is largely due to the uniform and correct 
conditions under which all these experiments were carried out. 
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oF Dark Brown PRESSPAHN. 
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Considering the above results we may say that E, = E, J, (2), 
where E, stands for the combined disruptive voltage of 1 layers 
of a material, E, for the disruptive voltage of one layer of the 
same material, and 1 for the number of layers. From this 
formula we can draw the important conclusion that the lami- 
nation of a material has electrically no effect whatever ; there- 
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fore, with regard to the disruptive voltage it does not make the 
slightest difference whether, for instance, we use one layer of 
presspahn, 4 mm. thick, or four layers of the same material, 
each layer being 1 mm. thick. On the other hand, it may, in 
some cases, be of advantage to subdivide a material into several 
thin layers, more especially in cases where the material is 
subjected to mechanical strains, such as, for instance, in bend- 
ing through a small radius, &c. Thus, more especially for slot 


Fic. 7. RATIO BETWEEN THICKNESS AND DIELECTRIC STRENGTH OF 
Grey INSULATING PAPER 


insulations, it would improve the electrical resistance of the 
insulation if several thin layers were employed instead of one 
thick layer. 

The next material tested was paper : four different qualities 
were obtained, one of them being described as Manila paper, 
while the three others were described as being generally used 
for insulating purposes. The results of these experiments are 
shown in Figs. 7 to 12. Fig. 7 shows the ratio between 
thickness and dielectric strength of grey insulating paper sup- 
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Fic. 8.— RATIO BETWEEN NUMBER oF Layers AND DIELECTRIC 
STRENGTH OF GREY INSULATING PAPER. 


plied by Messrs. C. & Co., while Fig. 8 shows the dielectric 
strength as a function of the number of layers for the same 
paper in various thicknesses—viz., 0:056 mm., 0:089 mm. and 
0:32 mm. respectively. With reference to Fig. 7, it must be 
remarked that the figures for the dielectric strength of single 
layers bave not been obtained by experiment, but by inter- 
polation from Fig. 8, as it was impossible to read these small 
voltages on the high-tension voltmeter. 
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Fic. 9.—RATIO BETWEEN NUMBER or LAYERS AND DIELECTRIC 
STRENGTH oF MANILA PAPER. 


The results of the experiment on Manila paper are shown 
in Fig. 9 ; this curve shows the ratio between dielectric strength 
and number of layers of a specimen of 0:2 mm. thickness. 
Three other specimens of the same quality, but of varying 
thickness, were tested; since, however, the results of these 
other tests are nearly identical with those given above, the 
respective curves are unnecessary. The four specimens tested 
did not vary considerably in thickness, so that it is not pos- 


sible to give a curve showing the ratio between dielectric 
strength and thickness for this paper. 

The third quality of paper tested was of a yellowish colour, 
and supplied by Messrs. A. & Co. Fig. 10 shows the ratio 
between dielectric strength and thickness of this paper, and 
Fig. 11 that between the dielectric strength and number of 
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layers for three different thicknesses. The curves in Figs, 7 
(о 11 are of special interest, inasmuch as they show the par- 
ticular behaviour of paper in very thin layers. From the 
curves in Figs. 7 and 10 we see that paper does not make an 
exception of the law stated above—viz, E= J. 

The constant C varies for the different qualities of ordinary 
insulating paper between 1,400 and 1,500, and is about 9,200 
for Manila paper. Paper shows, however, a different behaviour 
with regard to lamination. While we have seen with press 
pahn that the dielectric strength of several layers grows as the 
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Fig. 10.—RATIO BETWEEN THICKNESS AND DIELECTRIC STRENGTH 
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Еа. 11.—RatTro BETWEEN NUMBER OF Layers AND DIELECTRIC 
STRENGTH FOR YELLOW Paper. 


square of the number of layers, it is nearly proportional to the 
number of layers with paper. Another curious property 55 
that with very fine paper the curves are practically straight 
lines, and become more bent the thicker the paper is. Finally, 
with very thick specimens these curves are nearly quadrat. 
It seems, therefore, that the thickness of the material has more 
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I.—Ordinary Paper. II.—Manila Paper. 


influence than its quality on this curve. The important dedu | 
tion which may be drawn from these curves is that pi^ 
should be used in very thin sheets and in as many layer *- 
possible. An example will illustrate this. Supposing we M 
to insulate a winding with paper, and that a space of, 8. 
О 36 mm. is available for the insulation. By using three she | 
of paper, each of about 0 12 mm. thickness, the total dielect’. 


‘strength of this insulation would be about 1, 100 volts, whi.. 
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the dielectric strength of 12 sheets of 0°03 mm. thickness would 
be about 1,600 volts—i. e., nearly 50 per cent. more. It must be 
mentioned that the surface of the papers tested was not glazed, 
the nature of the surface could, therefore, not have had an in- 
fluence on the dielectric strength. Fig. 12 shows the relative 
dielectric strength —i. e., the dielectric strength referred to, 
1 mm. thickness as a function for the thickness for ordinary 
and Manila papers respectively. 


(To be concluded.) 


TESTS OF THE TANTALUM LAMP. 


We referred recently in a note to a Paper read by Prof. Wm. 
Ambler before the Ohio Electrical Association, giving the results of 
tests made on two tantalum lamps, one having a clear and the other 
a frosted globe. | 

The first test was on the change of resistance with change of 
voltage at the terminals of the lamp. In Fig. 1, curve T is that of 


Resistance in Ohms. 
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Fic. 1.— VARIATION or RESISTANCE WITH VOLTAGE. 


a tantalum Jamp, and curve C that of a 8'1 watt carbon filament 
lamp, each rated at 110 volts. These curves show that the tantalum 
filament increases in resistance with an increase of voltage, and, 
therefore, of current and temperature, while the resistance of the 
carbon filament decreases as the temperature increases. The bear- 
ing of the increase in the resistance of the filament in the tantalum 
lamp on the change in candle-power with the voltage is considered 
in detail later. 

Measurements were made on the distribution of light from the 
tantalum lamps with both clear and frosted bulbs, and comparisons 
made with the light distribution from a 16 c.p. 110 volt lamp with 
clear bulb and with a singlo-curl carbon filament. The horizontal 
distribution of light from each of the tantalum lamps was found to 
be practically uniform. The lamp with the clear bulb gave 22 for 


Candle-power. 
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Fic. 2.—VerticaL DISTRIBUTION or ILLUMINATION. 


the value of the mean horizontal candle-power. The current at the 
rated voltage 110 was 0:85 ampere, making 885 watts or 1°75 watts 
per mean horizontal candle-power. The frosted lamp gave a mean 
horizontal candle- power of 19:8 watts and took 0:36 ampere at 110 
volts, making 396 watts and 2 watts per candle. The rating given 
on the lamps is in the German or Hefner units, one unit of which 
amounts to 0:88 of the English unit of candle-power. "Values of 
candle-power are given throughout in English units. 

In Fig. 2 are given the curves showing the vertical distribution of 
light from the three lamps. Curve A is of the tantalum lamp with 
clear bulb, curve B of the tantalum lamp with frosted bulb and 
curve C for the carbon-filament lamp. Data for these curves were 


obtained by еси measurements of candle-power every 10 deg. 
from the horizontal. While the tantalum lamps give much more 
light in a horizontal direction, the amount from the tip of the lamps 
is much less than that from the carbon filament lamp, though this 
is one with a single-curl filament. The tantalum lamp with the 
frosted bulb gives a much better distribution of light than the one 
with the clear bulb, as shown by the curves. 

The mean spherical candle-power of the tantalum lamp with clear 
bulb was 17:2, requiring 2:23 watts per mean spherical candle- 
power. The frosted lamp gave 14:82 mean spherical candle-power, 
at 2°67 watts per candle. The carbon lamp gave 18°32 mean 
ораи candle-power, requiring 8:72 watts рег candle. Comparing 
these values, we find that the tantalum lamp takes 57 per cent. and 
the frosted lamp 64:5 per cent., as many watts per horizontal candle- 
power as the carbon lamp. The carbon-filament lamp has a con- 
sumption of 8:1 watts per horizontal candle-power. Also, the tan- 
talum, with clear bulb, takes 60 per cent. and the frosted lamp 72 per 
cent as many watts as the carbon lamp per spherical candle. power. 

Measurements were next made to determine the variation in the 
candle-power with the voltage. The results are shown in the form 
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Fig. 8.—VARIATION oF ILLUMINATION WITH VOLTAGE. 


105 


of curves in Fig. 8. Values in per cent. of normal voltage were taken 
as &bscisse, and values in per cent. of normal candle-power as 
ordinates. Curve T is for the tantalum and curve C for the carbon 
filament lamp. The curves are similar, but the curve for the tan. 
talum lamp is more nearly horizontal, showing that the change in 
candle- power is much less than that of the carbon lamp for the same 
change in voltage. An increase of 4 per cent. in the voltage caused 
an increase of 24 per cent. in the candle-power from the carbon 
lamp, while the same increase iu voltage caused only a 9 per cent. 
increase in the candle-power from the tantalum lamp. It requires 
practically twice the percentage change of voltage across the tantalum 
lamp as that across the carbon lamp to cause the same change in light. 
This wide difference in the variation of candle-power with voltage 
is due to the decrease in resistance of the carbon filament, and the 
increase in resistance of the tantalum filament with the increase in 


voltage, 


Per Cent. Efficiency. 
Бо. 4. - VARIATION or SPECIFIC CONSUMPTION WITH VOLTAGE. 


Fig. 4 shows ihe variation in consumption with the voltage. 
Values of watts per candle are taken as ordinates and per ceut. of 
normal voltage as abscissæ. Referring to the curve C for the car- 
bon lamp, it is seen 'that an increase in voltage of 5 per cent. will 
cause a decrease in the number of watts per candle from 8'1 to 2:62, 
an increase in efficiency of 80 per cent. The same increase in vol. 
tage across tho tantalum lamp would cause a decrease in watts per 
candle from 1:75 to 1:62, an increase in efficiency of about 12 per 
cent. With a decrease in voltage there results a corresponding 
decrease in efficiency. | 

The relation between candle-power and life of the carbon and 
tantalum lamps is shown in Fig.5 by the two upper curves. Candle. 
power values are taken as ordinates, and time of burning in hours 
as abscisse. The curve for the tantalum lamp was the average of 
three lamps, the curve for each lamp differing only slightly from the 
average. The curve for the carbon lamp is the average of a large 
number of 3:1 watt lamps. During a life of 1,000 hours the tantalum 
lamp decreased in candle-power from 22 to 15:8, while the carbon 
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lamp decreased in candle-power from 16:5 to 11:5. This amounts 
to about 28 per cent. in each case. These results show, then, that the 
falling off in the candle-power of the tantalum lamp is practically 
the same as in the case of the 3'1 watt carbon lamp. 

The two lower curves in the same figure show the change in con- 
sumption with life. The watts per candle taken as ordinates were 
obtained at the same time as were the measurements for the two 
upper curves. During the 1,000 hours the watts per candle increased 
from 1°75 to 2°4 in the case of the tantalum lamp and from 3:1 to 
4:2 for the carbon lamp. This increase amounts to 87 per cent. for 
the tantalum and 33 per cent. for the carbon lamp. If we multiply 
the watts per candle by the corresponding candle-power we find that 
the power taken by both the tantalum and the carbon is practically 
constant during the life of the lamp, a slight decrease occurring in 
each case. | 

In regard to the cost of the tantalum lamp, the representative of 
the German owners states that the lamps have not been placed upon 
the market in this country, and that consequently no figures on the 
cost here are available. The cost of the lamps in Germany in barrel 
lots is 80 cents, as compared with about 16 cents for the ordinary 
Jamp. Assuming this same relation between values to hold in this 
country, some comparisons were made. The useful life of each lamp 
may be taken as 500 hours. The average candle-power for that time 

s 19°87 for the tantalum lamp with clear bulb, 17 88 for the tan- 
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Fig. 5.—Lire Tests oF TANTALUM AND CARBON LAurs. 


talum lamp with frosted bulb and 15:87 for the carbon lamp. The 
average watts per candle are 1:86, 2:12 and 8°25 respectively. Assu- 
ming energy at 10, 5 and 8 cents per kilowatt-hour, the relation in 
cost can be expressed as follows :— 


Cost of energy per unit............ .. $010 $0:05 $0:03 
Tantulum lamp, clear bulb .......... $0:80 $0-80 $0:80 
Energy for 500 hours 1:85 0:93 0:62 
Cost of lamp and energy ............ $2-65 $173 $1:42 
Tantulum lamp, frosted bulb ........ 0:80 0:80 0:80 
Energy for 500 hours 1:90 0:05 0°63 
Cost of lamp and energy ............ $270 $175 $1:43 
Carbon je? 8 0˙16 0˙16 0:16 
Energy for 500 hours .............. 2:50 1:25 0:83 
Cost of lamp and energy ............ $2776 $1:41 $099 


Dividing the cost in each case by the average candle-power we 
obtain the relative cost and saving or loss by the use of the tantalum 
lamp. Taking the cost of energy as 10 cents per unit, 2°65 + 19:87 
gives the cost per candle for 500 hours for the clear tantalum lamp 
as 13°3 cents. This amounts to a saving of 26 per cent. over the 
carbon lamp; 2:70 = 17:88 gives the cost per candle for 500 hours 
for the tantalum lamp with frosted bulb as 15:1 cents, This amounts 
to a saving of 16 per cent.; 2°76 — 15:87 gives the cost per candle 
for 500 hours for the carbon lamp as 18 cents. 

Carrying out the work in the same manner when energy is taken 
at 5 cents per unit, we find that the saving by the use of the tan- 
talum lamp with clear bulb over the carbon lamp is 5:2 per cent.; 
by the use of the frosted tantalum lamp there is a loss of 67 per 
cent. With energy at 8 cents per unit, there is a loss of 11 per cent. 
by the use of the clear tantalum lamp, and a loss of 23 per cent. by 
the use of the frosted lamp. 

These results show that there will be a saving by the use of the 
tantalum lamp only when the cost of energy is above or about 
5 cents per unit. 

If we speculate upon the possible value of this new lamp we should 
consider the value of burned-out lamps. Allowing 50 per cent. of 
the original cost as the value of the lamp, there will be found to be 
a saving when worked out as above of 35 per cent. in favour of the 
tantalum lamp with the clear bulb with energy at 10 cents per unit. 
With the energy at 5 cents, the saving amounts to 81:5 per cent., and 
at 3 cents to 18'5 per cent. 

In conclusion, Prof. Ambler stated that it is evident that the 


success of this lamp will depend upon the ability of the makers to 
reduce the selling price of the lamp. There seems to be probability 
of this in the direction of improved chemical and physical methods 
of manufacture, as the present high cost is due not so much to the 
value of the raw material as to the difficulty of working the metal 
into a fine wire. 


NEW YORK CENTRAL THIRD RAIL. 


Naturally, the matter of the type of third-rail to be adopted for 
the New York Central electric traction system has received close 
attention on the part of those who are to make the selection. 
Extended tests with various types of third.rail construction were 
made on the Schenectady experimental track, and finally after a 
thorough study of the subject by the New York Central Traction 
Commission the under-contact type shown in the accompanying 
illustration has been adopted. The system is the joint invention 
of Mr. W. J. Wilgus, fifth vice-president of the New York Central 
Railroad Co, and Mr. Frank J. Sprague, who is a member of the 
New York Central Electric Traction Commission. The working 
details of the system, including a complete system of crosses, 
switches, approaches, &c., have been developed under the direction 
of Mr. E. В. Katte, electrical engineer of the New York Central. 

The third rail is supported every 11ft. by iron brackets, which 
hold the insulation blocks by a special clamp The blocks, which 
are in two pieces, are бір. long by J in. in thickness, and are 
designed so as to be interchangeable. Experiments are now being 
conducted with insulators of reconstructed granite, vitrified clay, 
rubber and indurated fibre to determine the relative advantage 
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DETAILS OF THIRD Кли, CONSTRUCTION. 


of those materials for the conditions under which they would be 
used. Between supporting brackets the upper part of the rail 
covered by wooden sheathing. This sheathing, as shown, 18 applic 
in three parts, which are nailed together. At the joints where the 
third rails are bonded, and at the feeder taps, the wooden sheathing 
is mortised. э 

The third rail is not mounted rigidly in the insulators, but is giv" 
a little play for expansion and contraction, except at certain centra 
points, where it is anchored. It weighs 70 Ib. per yard, is of specia 
section and composition, and has a resistivity between geven all 
eight times that of copper. | 

To afford the same clearance as would be permitted with a top: 
contact protected third rail, such as used on the Long Island i 
road, the New York Central third rail requires a location of from 
z in. to 3 in. further out, but to secure a wider clearance, the 2e 
York Central engineers have decided to place the rail 1 in. furt 
from the gauge line, or a total of 29in. This difference will по 
preclude the interchange of equipment with a suitable shoe, vu 
can be arranged so as to pass automatically from the under-contac 
to the top-contact third rail, and vice versa. The under surface 0 
the New York Central third rail is 2] in. above the top of the eii 
rail, while the upper surface of the Long Island third rail is apu. 
above the top of the service rail. This difference can be taken np 
automatically by the spring pressure due to the shoe sliding 0n ak 
under and upper surface in each respective case. NITET 

The principal reason for adopting the under-contact rail is tha 
can be more thoroughly protected, and hence is safer than the or " 
nury type of contact rail There are no projecting live edges h 
bolts, and no slot between the third rail and its cover throug 
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which an animal or any person ignorant of danger can make contact 

with the live conductor. The only possibility of reaching the third 
rail is from below and by an upward movement, and this fact, it is 
thought, greatly decreases the chance of injury from shock. Other 
‘advantages which it is claimed are possessed by this arrangement 
_ over the ordinary type of third rail are: (1) There is less strain on 
the insulators, as the pressure from the shoe acts against instead of 
with gravity; (2) the board protection, having a continuous support, 
is less apt to crack and warp; (3) the rail is more protected from 
the weather, and hence less liable to corrode; (4) the contact sur- 
face is more thoroughly protected from sleet and snow; (5) the con- 
struction is self cleaning, and as there is a much greater space 
between the lower portion of the third rail and the tie, there will be 
less danger of an accumulation of snow, ice and rubbish, and conse- 
quently less leakage. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


A new Voltameter—D. A. Kreider proposes to utilise the 
rapidity and accuracy of volumetric analysis for electrical pur- 
poses. One of the best methods available is that of iodometry, 
which attains an accuracy of one part in ten thousand. This 
method can be used for a new voltameter, in which 
iodine is precipitated at the anode from an acidu- 
lated solution of potassium iodide, and estimated 
by means of sodium thiosulphate in a burette. 
The only difficulty lies in preventing the iodine 
from diffusing towards the cathode. The author 
accomplishes this hy placing the anode at the 
bottom of the cell, and covering the iodide solution 
with a lighter electrolyte such as hydrochloric 
acid. The cell is shown in the diagram. It con- 
sists of a tube ending in a capillary at the bottom, 
which is closed by this ground plug at the bottom 
of the central glass rod. The air exhausted through 
the side tube, and the liquid is drawn up through 
the capillary, first the dilute hydrochloric acid, and 
then a 20 to 40 per cent. solution of potassium 
iodide. After passing the current, whose density 
should not exceed 0 06 ampere per square centi- 
metre, the cell is washed out and the solid iodine titrated 
with sodium thiosulphate in an Erlenmayer bulb. 

[D. A. Kremer, Physikalische Zeitschrift, September 15, 1905.] 


Electrification by Radium Rays.—A conductor acquires a 
positive charge under the influence of X-rays and of ultra- 
violet light owing to the escape of electrons which those radia- 
tions facilitate. When exposed to radium rays, on the other 
hand, they acquire a negative charge, owing to the absorption 
of B rays or free electrons, and this negative charge would 
increase indefinitely were it not compensated by the secondary 
rays given ont by the conductor, which also consist of free 
electrons. A. Righi has studied this negative electrification 
by radium rays, and has discovered an interesting law which 
governs it—viz., that it is slower in the heavier metals than in 
the lighter ones, and that, if the elements are arranged in-the 
series of their atomic weights, the negative charge acquired 
will decrease with increasing atomic weight, though the change 
is not so rapid. The author gives a series of 13 elements, 
ranging from carbon to bismuth, and in these the rule is fol- 
lowed with remarkable regularity. This behaviour might, have 
been expected in view of the loose manner in which the 
heavier metals hold their electrons. When the metal is very 
thin, say, 0°01 mm., the charge acquired is very small, pro- 
bably because the B-rays are mostly transmitted. | 

[A. Нїөнт, Nuovo Cimento, July, 1905. 


Radium Rays and Spark Discharges. —G. A. Berti has collected 
some further material for elucidating the complex connection 
between radio-activity and discharge in a spark-gap. The 
latest experiments of Stefanini and Magri showed that for 
small spark-gaps the radium rays favour the discharge, while 
for large ones they impede it. At a certain middle value, the 
effect depends upon the shape of the terminals, the radium 
facilitating the discharge between a positive point and a nega- 
tive disc, and impeding the discharge in the opposite direction. 
The author found that the limit of facilitating action was about 
`4 cm., and that the impeding action set in definitely at spark- 
gaps 12cm. wide. Even with the wide spark-gaps however, 


there may be a facilitating action if the radium is far enough 
away, evidently owing to the filtering of the properly charged 
particles by the intervening air. This result was, however, 
obtained with an influence machine instead of an induction 
coil. The pole most strongly affected is the positive pole. 
The action is mostly due to the B-rays, for on deflecting these 
by a magnet most of the action, though not all, is stopped. 
The residue may be due to y-rays. That it is not due to a- 
rays is proved by the fact that when the preparation is enclosed 
in a glass tube the effects are unchanged. 
[G. A. Berti, Nuovo Cimento, July, 1905.] 


The Electric Wind.—J. R. Januszkiewicz proves by a new 
experiment that the stream of electrified gas proceeding from 
a charged fine point is stronger from a negatively.charged 
point than from a positively-charged point ; in other words, 
that the negative electric wind is the stronger. The experi- 
mental answer to this question is complicated by the super- 
position of the electric and mechanical effects of the discharge, 
but the author has succeeded in eliminating the former. He 
attaches an aluminium wire at right angles to a nearly vertical 
axis. At the ond of the wire is a hollow metal ball provided 
with a point projecting towards another ball. In a state of 
unchanged equilibrium the balls are a few centimetres apart. 
When they are oppositely charged, and brought close together, 
they remain stationary at a small distance apart, the electrical 
attraction being stronger than the mechanical repulsion due to 
the wind. On the other hand, when the distance is pushed 
beyond a certain maximum, they remain further apart, the 
wind more than counterbalancing the attraction, At certain 
intermediate distances the result depends upon the charge. 
When the movable ball and its point are negative there is re- 
pulsion, otherwise there is attraction. Hence the negative 
electric wind is stronger than the positive. 

(J. R. Januszkiewicz, Physikalische Zeitschrift, September 15, 1905.) 


Dnssociation of Gases Evolved from Metals.—Winkelmann and 
Richardson have shown that when hydrogen diffuses through 
platinum, the diffusion does not vary regularly in accordance 
with the pressure, and that this phenomenon is probably ac- 
companied by a dissociation of hydrogen molecules. This 
suggests that in metals like platinum, palladium, and sodium 


the hydrogen may enter into “solid solution” with the metal, 


in which case it would be naturally dissociated, and any gas 
given up by the metal might be given up in a state of dissocia- 
tion. To decide this question, S. Guggenheimer charged these 
metals electrolytically with hydrogen, and then heated them 
to a temperature not exceeding 220°C., so that there could be 
no question of ionisation by glowing metals. The heated metals 
were introduced into a glass vessel containing a zinc dissipation 
body, and any ionisation of the gas evolved was searched for 
by the rate of discharge. There was no increase of the rate, 
and therefore no dissociation. But in a high vacuum, positive 
electricity was evolved freely. At ordinary pressures, mode- 
rately-heated metals may be safely employed in experiments 
on gaseous conductivity. 
[S. GUGGENHEIMER, Physikalische Zeitschrift, Sept. 15, 1905.) 


Production of Ozone by Ultra-violet Light.—According to Le- 
nard, ultra-violet light converts oxygen into ozone when 
shining into it through quartz, but the production of ozone 
ceases as soon as a plate of mica is interposed, which is imper- 
vious to ultra-violet light. In Siemens ozone tubes ultra-violet 
light is generated by the silent discharge, and is probably the 
cause of the production of ozone in them. To determine the 
manner in which the light operates, F. Fischer and F. Braehmer 
have done some work with a special form of mercury arc lamp 
provided with a quartz end-piece. By cooling the oxygen tube 
wi h a freezing mixture, they succeeded in bringing the per- 
centage of ozone up to 0:253. The speed of the current of gas 
is an important factor. The quicker the gas is passed on, the 
more it tends to cool the vessel, and the less likely is the ozone 
in it to decompose. Thus, although in a quick current the 
actual percentage of ozone is lessened, the net efficiency of the 
light is increased. As soon as the temperature reaches 270°C., 
the ozone is decomposed. The temperature of the mercury 
arc is also of moment, as a slight ditference often materially 
alters the percentage of ultra-violet light. 

[Еїѕснев and BRAEHMER, Physikalische Zeitschrift, September 15, 1905. 
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THE ELECTRICAL EXHIBITION. 


If a book on early twentieth-century customs be written a 
hundred years hence, based as such compilations must be upon 
the records of the time, the chapter on Exhibitions will doubt 
less contain an essay on the peculiar inconsistencies of indus- 
trial methods in these days. It will be explained how a com- 
mittee of men interested in some particular industry habitually 
resolved to show their goods collectively to the general public 
and how a building would be hired and apportioned to the 
several manufacturers or their salesmen, so that each might 
make a display of his best and finest goods, and vie with 
the others for the approbation and custom of the public. The 
twenty-first century write: will then doubtless dilate on the 
peculiar and inexplicable custom of declaring the exhibition 
open many days before the displays of goods were properly 
assembled, and he will express wonder that this occasion should 
be chosen to invite the representatives of the newspapers 
visit the incomplete collection of manufactures. To pr 
pitiate these directors of public taste, the author will continue, 
a costly feast would be spread before them, civic authorities 
would be invited to attend in their robes of ceremony, musici 
entertainment would be provided, and great orators would be 
prevailed upon to make speeches enlarging on the greatness d 
the particular industry for which the exhibition had been or- 
ganised. Notwithstanding these offerings, some of the owner 
of newspapers circulating daily among the great mass of the 
people would foresee the fact that the display of goods woull 
be incomplete, so that a real descriptive article on the er 
hibition could not be written, and they would therefore và! 
upon the various manufacturers and salesmen inviting them 
to buy space in the newspaper for a description of ther 
exhibits. In this way the richest firms could ensure that the 
merits of their manufactures should be placed prominent}; 
before the public in the newspapers, and even a firm which 
was not taking part in the exhibition would be included in sutb 
an article if it made the necessary payment to the propriet& 
of the newspaper. Thus, the historian will explain, the com 
petition for public favour became no real competition, and pa" 
of the object of the exhibition committee would be defeate! 
through their own act in opening the exhibition before it w 
ready. The historian might even complete his exposition d 
these methods by citing the case of a company owning news 


$$ oa. | papers which, having possibly failed in one of their papers de 


receive the amount of remuneration it expected for its antx 
patory article on the exhibition, published an article derogatory 
to the industry inanother of its publications on the following dai 

Of course we do not wish it to be inferred that th: 
account of the traffic in connection with exhibitions is a 
actual picture of what occurs to-day, but it might well strike 
the historian of the next century in this manner when he loot: 


back on our present customs with the critical eye of one wb 


is confident of the superior virtue of his own contemporané 
The unpreparedness of exhibitions has become а by- word 
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and it has come to be assumed that in the nature of 
things an exhibition cannot be complete on the opening 
day. On this score, at any rate, the Electrical Exhibition 
opened at Olympia on Monday is a distinct advance on recent 
exhibitions of all classes. To all outward appearance it was 
practically complete on Monday. As Colonel CROMPTON 
observed in his speech at the inaugural luncheon: This was 
only another instance of the up-to dateness, and the readi- 
ness, and the businesslike capacity of the electrical man.” To 
the more initiated, it must be confessed there were some 
things lacking, as pointed out in our article elsewhere in this 
issue, but the stands were filled with electrical plant and 
fittings, and if they did not always include all that the 
exhibitors proposed to have on view ultimately, this is no 
very serious defect. Electrical engineers would find more 
than one visit necessary in any event, and the more recent 
products of the various firms, so recent that specimens for 
stock are begrudged even for exhibition purposes, will yet 
be forthcoming. Apart from the degree of novelty of the 
material exhibited, however, it is a matter for regret that the 
occasion has not been taken advantage of for the exhibition of 
the heavier class of electrical engineering plant as well as the 
lighter. Lamps, fittings, small motors and bell and telephone 
material certainly appeal more directly to the consumer and 
his contractor, but the Exhibition is a trade and industrial 
one, and а representative collection from the heavier 
branches of electrical engineering would have been welcomed 
by many of our readers. Buyers of generating plant will 
doubtless visit the Exhibition, and they will miss half 
a dozen of the largest manufacturing firms who have not 
been induced to take part in it. Even those who manufacture 
heavy plant, as well as the lighter classes, have mostly made 
the mistake of letting the lesser overshadow the greater. . We 
can imagine the chairman of a provincial electricity committee 
finding on his return from a visit to London a tender from one 
of the exhibitors for a 1,000 kw. generating set, and remarking : 
„Oh, that firm is the one that made a pile of dry batteries their 
most prominent feature at the exhibition, Can weentrust them 
with an order worth thousands of pounds ?" Yet, limited as 
it is in scope, we have no doubt that the exhibition will fulfil 
the anticipations of its organisers, and that the electrical in- 
dustry will reap substantial benefit by the fine representative 
show of the products of some of the important branches of the 
electrical engineering industry. 


REVIEWS. 


(Copies of the und ermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. forabroad or for foreign book.) 
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Magnetism and Electricit гог Students. By Н. E. HADLEY 
8, 


(London: MacMillan & Co. 
It is considered by many, including ourselves, that there are 
already more than sufficient text books of an elementary kind 
on electricity and 55 Many of these might easily 
disappear without the loss being felt. Nevertheless, there are 
some which possess features of exceptional merit, and the 
absence of these would prove a real misfortune. Mr. Hadley’s 
work may well be given a place in the latter class. For the 
first-year student at a technical college, and even for the student 
who does more advanced work, we have seldom seen its 
superior. Moreover, it is admirably adapted to the needs of 
science students of the London University, and the selected 
questions set at previous examinations and embodied 5 the 
end of each chapter will prove of considerable advantage to 
candidates. 
9 are certainly divided as to whether “electrostatics” 
should be dealt with before “magnetism”; the author bas taken 


‘* magnetism first. Possibly it is because the student is en- 


abled to obtain clearer fundamental notions of magnetic pheno- 
mena than of electrostatic phenomena, and, as there are many 
striking analogies between the two, he is consequently able to 
follow with greater ease the reasoning employed when dealing 
with electrostatics. But it should not be forgotten that this 
arrangement destroys the homogeneity of the book, and is at 
variance with modern ideas. It is now recognised that elec- 
tricity is the foundation upon which all teaching of magnetism 
and electricity will have to be built, and, therefore, it should 
have first place. More discretion might, perhaps, have been 
exercised in Part II. (Static Electricity). For instance, almost 
its opening paragraph is devoted to a very cursory explanation 
of the electron theory, and yet the succeeding matter is not 
based on the electron theory. 

Defects of this kind will, of course, be negligible if the book 
be studied under the guidance of a competent instructor, and 
we can therefore recommend it to teachers as well as to students. 
Elements of the Differential and Integral Calculus. By W. A. 

GnaaNviLLE. (Boston: Ginn & Co.) 108. 6d. 

Tho task of writing a book on higher mathematics is by no 
means an easy one, and the labour involved is usually so great 
that it seldom pays. This is especially the case if the author 
does not happen to be a college teacher who can use his own 
book in classes, and thereby make it almost necessary for his 
students to possess themselves of it. We do not intend to 
suggest that this is a practice worthy of condemnation ; in- 
deed, it is very frequently an excellent plan, as the text-book 
thus becomes as valuable as a note book to the student in 
after days, provided, of course, that it possesses any degree of 
reliability to begin with. 

For the student who desires to study pure mathematics it 
would be difficult to find a more useful book than that before 
us, but any candidate for an engineering degree who relies 
upon it will find himself at a disadvantage. As a matter of 
fact it is almost devoid of any leanings towards practical 
applications, and it must be confessed that this is its chief 
failing. A man may be quite au fait with every artifice which 
the calculus, magnificent structure that it is, places at his dis- 
posal, and yet be profoundly ignorant of its uses. A few 
examples of the applications of the calculus to physical or 
engineering problems would have enhanced the value of the 
book enormously. 

High-Temperature Measurements. By H. Le CnarrLIER and О. 
Bovpovarp. Authorised translation and additions by G. К. Bunakss, 
D.Sc., Assistant Physicist, Bureau of Standards. 2nd edition. (Wiley, 
New York; Chapman & Hall, London.) $3. 

The science of pyrometry has had the advantage of being in 
constant touch with practical needs. Wedgwood, the china 
manufacturer ; Siemens, the maker of steel; and Roberts- 
Austen, the master of the Mint, were led to their pyrometers 
by the exigencies of their craft. This close connection between 
research and manufacture ha: provided us with a large variety 
of instruments for measuring high temperatures, which may 
be roughly classified as expansion, calorimetric, resistance, 
thermoelectric and radiation pyrometors. This classification 
does not include a number of other devices, such as Seger’s 
fusible cones, Wiborgh’s thermophones and Wedgwood’s per- 
manent contraction pyrometer. The se various instruments take 
us up tosome 2,000 deg., and would take us further but for the 
difficulty in finding sufficiently refractory materials. It is only 
up to the boiling point of sulphur, 4446 deg., that we can 
claim to attain an accuracy within ldeg. The boiling points 
of tin, zinc, silver, gold and platinum are some of the most 
accurately-fixed points above that, but we cannot rely upon 
them to within less than 5deg. Future progress is largely 
conditioned by the discovery of better fixed points, and these 
may possibly be found in the less refractory earths. 

The various methods of pyrometry are dealt with both his- 
torically and practically in this work. A considerable addition 
has had to be made to the treatment of optical pyrometry, 
which, since the establishment of the laws of Kirchhoff, Wien 
and Stefan, has made rapid progress. One cannot help re- 
gretting that no method has yet been devised for obtaining con- 
tinuous records of temperatures measured by this new method. 

A valuable feature of the new edition is the bibliography at 
the end, which, so far as we can see, is accurate and fairly 
exhaustive, N 
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Elektrische Kraftubertragung. By Witness PuiLiPPL (Liep zig: 
S. Hirzel. 1905. 16m. 


The electric transmission of power in all its aspects and 
applications covers a range too wide to be dealt with in a single 
volume, but Herr W. Philippi has succeeded in dealing, in a 
book of not quite 400 pages, with the broad features of power 
transmission by electricity, in a clear and practical manner. For 
the greater part the subject has been treated descriptively, a 
large number of representative German power schemes of all 
kinds being made use of for this purpose, but where the author 
does introduce mathematics (which are elementary throughout) 
they are of a practical and commercial nature, long theoretical 
expositions, so dear to Continental authors and mostly useless 
to the practical engineer, being studiously avoided. Occasional 
criticisms as to the advantages and disadvantages of alternative 
arrangements enhance the value of the book. Electric traction is 
not included in the subject matter, and this is not to be regretted 
seeing that there is no lack of good books in this connection. 

The author commences by describing continuous-current 
generators, motor-generators, converters, motors and their ac- 
cessories, pointing out, as he proceeds, the particulars of each 
type and enumerating the known methods of speed regulation of 
motors. A few pages are devoted to single-phase commutator 
motors, and here a slip has occurred regarding the Thomson 
repulsion motor, which although correctly described in the text, 
is shown as a series motor in the diagram. Next, the electrical 
equipment of generating stations is dealt with, and numerous 
diagrams of connections are given. In calculating, in the 
next chapter, the transmission lines between the generating 
station and the consumers’ premises, the author wisely warns 
the reader from relying too much on formule which, based on 
a number of theoretical assumptions, rarely furnish good com- 
mercial results for these. The reader is urged rather to keep 
growth of demand and extensions in view, and to exercise 
plenty of common-sense in laying out the transmission and dis- 
tributing network. The section on transinission lines, perhaps 
more than any other section in the book, reminds one that the 
author is dealing with Continental conditions only. Overhead 
transmission lines thus occupy by far the larger portion of this 
chapter, and cables are but briefly dealt with, English practice 
not being touched upon at all in this respect. A page is 
devoted to descriptions of the different ways employed in 
German mines for supporting the power cables in the shaft. 

The subject matter so far outlined takes up one-third of the 
volume, and the rest of the book is given up toa description of 
the electrical equipment of all kinds of power installations, 
notably in connection with mines, iron and steel works, rolling 
mills, paper factories, and spinning and weaving mills, The 
book is profusely illustrated, but there is a lack of proportion 
noticeable in the reproduction of the illustrations, as well as in 
their choice. Some drawings, for instance, are reproduced on 
too small a scale to be of any use, while other diagrams and 
drawings might have been reduced with advantage. 

The book may be recommended to those desiring to gain an 
insight into the general arrangement and lay out of up-to-date 
power schemes, and it is of special value to those engaged in 
the mining and iron and steel industrics. A more complete 
index is needed, however. 


able saving over a similar boiler hand-fired, even when allow- 
ance is made for the cost of crushing the coal. 

Our correspondent at Johannesburg informs us that after 
Sir William Preece’s lecture some of the latest German instru- 
ments were shown but unfortunately they did not transmit 
well, possibly owing to the building being of galvanised iron as 
is common in South Africa. Lantern slides were also exhibited, 
including the old station at Poldhu with its forest of masts 
and the new stations there and at Cape Breton each with four 
steel towers, and also the German army field equipment. In 
the course of the discussion Mr. Н, D. Acland remarked on the 
unreliability of the wireless method, giving as an example the 
case of a cruiser which was sent out for experimental purposes 
to transmit its number from a given distance, the number was 
duly received, but on the cruiser’s return it was discovered 
that no message had been sent owing to the apparatus being 
out of order. | 


Our correspondent also sends us the following report of the 
discussion on Mr. Hammond's Paper on “ Electric Power Dis- 
tribution on the Rand." Mr. S. Jennings (Vice-President 
Section G), who was the first speaker, was pleased to see that 
antiquation was allowed for in the Paper, but doubted the suff- 
ciency of the allowance. It should be remembered, he said, that 
capitalists were timid people and required positive proof of the 
accuracy of estimates before risking their money. The Rand 
Central Electric Co. supplied the municipal station at 4-14. per 
unit, and the balance-sheet showed that there was no great 
chance of diminishing this. Electric winding was undoubtedly 
convenient and safe and was cheap, but steam could be used 
much more economically than at present by adopting continuos 
haulage. Electric air-compressors were not good because the 
ventilation from the exhaust of the drills was spoiled. 


Mr. G. A. Denny (Chief Engineer of the Albu group of mine-! 
stated that the majority of engineers would agree that the 
working of the mines could be cheapened by the use of electric 
power, and that the centralisation of generating plant would cor. 
duce to economy. He thought, however, the statements as t^ 
continuity of load required modification, as the mill was the 
only part running continuously, the winding engines durin- 
40 per cent. of the time and tbe compressors for 12 hours each 
day. The load was divided thus : Crushing mill, 27 per cent. ; 
air compressors, 33 per cent.; winding engines, 20 per cent. 
cyaniding plant, &c., 20 per cent. Moreover, all mines took 
most of their power between 7 am. and 5 p.m., so that the 
loads would coincide to a large extent. Electric winding wa: 
proportionately much more costly on short hauls (as in new 
mines) than on long, hauls, and the cost of installation was high. 
Electric distribution for air compressors would be good wher: 
there were several shafts on a property, but the loss of venti- 
lation by placing the compressors underground would be im 
portant as each drill used 100-120 cubic ft. of air per minut. 
The water supply was a great difficulty, but the use of natur. 
draught coolers economised water and so diminished the news- 
sary storage. If Mr. Hammond could supply at 0-74]. ог eve: 
1d. per unit, they would certainly take power from him. 

Mr. A. P. Rathbone inquired as to the indemnification of t:« 
mines in case of a breakdown at the central station caused ^: 
strikers, Chinese, or in any other way. | 

Мт. А. Siemens reminded the meeting that the load fact: 
was more important in diminishing the cost of production th. 
the size of the generating units. As the load factor of eic 
mine was already very high, as stated (0:5 or more), no gre: 


THE BRITISH ASSOCIATION IN SOUTH AFRICA. 


saving could be obtained by the establishment of a sing. 
central station, and separate stations had some advanta.:: 
He did not believe that very big units gave the economy claime: 
2,000 kw. or 3,000kw. was quite big enough. They v. 
handier than 10,000 kw. and as economical, provided the !. 
factor was the same. The winding load, he pointed out, сг. 
be steadied by using a motor-generater with a heavy flywh:- 
The N. E. Railway paid 0-45d. per unit to a supply compa: : 
whereas the L. X V. Railway generated their own current . 
0:33d. per unit. 

Mr. Spengel (Rand Central Electrical Co.) said that v 
Tyne Valley Power Supply Co. had a very favourable situati " 
as many of their consumers were shipbuilders, whose works i 
spread over a large area and whose equipment was old. 


The Johannesburg Meeting. 

The most important Papers read at Johannesburg were Sir 
William Preece's Paper on “ Wireless Telegraphy," published 
in our issue for September Ist, and a Paper by Mr. Robert 
Hammond on ‘Electric Power Distribution on the Rand,” 
which we publish elsewhere in this issue. A Paper by Mr. J. 
Brown, F.R.S., on “A New Dry Daniell Pile,” published in 
our issue for September 15th was also read, as well as an 
interesting Paper by Mr. A. M. Robeson on * The Burning of 
Coal Dust Fuel.“ After much experimental work Mr. Robe- 
son has produced a successful apparatus in which the products 
of combustion of burning fuel pass in the opposite direction to 
the incoming stream of mixed air and coal dust. The plant, 
he states, requires no skilled attention and shows a consider- 
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the Rand the works were much more concentrated, and, the 
equipment was modern. Further, his company’s normal tariff 
worked out at less than the 4:14. per unit (stated by Mr. 
Jennings) for a three-hour load, and in some cases was as low 
as 1{4. per unit. А new mine started with 15 kw. to 20 kw., 
and the load increased slowly until crushing began, and there 
was no one who would take as much as 1,000 kw. from his com- 
pany to-day. A flat rate of charge was unsatisfactory. The best 
system was a fixed charge per kilowatt, plus a running charge 
for each unit actually consumed, and if Mr. Hammond’s sug- 
gested scheme were adopted the fixed charge would be high in 
the initial stages. 

In his reply, Mr. Hammond said it was impossible to discuss 
the scheme fully at the moment, but he hoped to have a further 
opportunity of replying to his critics at the South African As- 
sociation’s meeting. He agreed that the load factor was the 
important point, but did not think his figure of 70 per cent. 
was any too high. 


ELECTRIC POWER DISTRIBUTION FOR THE RAND.* 


BY ROBERT HAMMOND. 


The idea of laying down central power stations for the purpose of 
affording a cheap supply of electric energy over extended areas is 
one that is being adopted in all parts of the world. The earlier 
works of this description, like those at Niagara Falls, were laid 
down for the purpose of utilising water-power only available at one 
central spot. Latterly power-distribution schemes have been de- 
vised in England in places where no water-power is available, but 
where economy in the cost of generation from aggregation of output 
is relied upon. So markedly is this economy attained that one of 
the most progressive of our English railway companies, the North- 
Eastern, has found it actually more economical to draw its supplies 
of electrical energy for the working of 37 miles of railway from a 
central power distribution company than to erect its own generating 
works. 

]n the present session of the British Parliament powers were 
sought by a company to carry out a huge power-distribution scheme 
for London, in spite of the fact that there are already in existence 
in the metropolis 61 electric generating works operating under 
statutory powers, with a capacity of over 200,000kw., in which 
some £16,000,000 have already been invested, and with an annual 
output of about 160,000,000 units. The argument advanced by the 
promoters was that by means of entirely new works, equipped with 
highly- efficient generating plants, each of 10,000 kw. capacity, laid 
down on a site where river water is ample in quantity and available 
for condensing, and where coal could be delivered alongside, it 
would be possible to sell electric energy in bulk to the present dis- 
tributors at a price so low that it would pay them to scrap their 
existing works. They had, indeed, already entered into provisional 
contracts to supply at £3 per kilowatt per annum of the consumer's 
maximum demand, plus 0:38d. per unit, for all electric energy 
actually used. Presuming an average use of the maximum demand 
for eight hours per day, excluding Sundays and public holidays, say, 
807 working days per annum, we have:— 


Cost of 1 hw. per annum.—Fixed charge, £3 ; 307 days and eight 
hours = 2,456 units at 0'33d. per unit, £3. 7s. 6d. ; total, £6. 7s. 6d., 
equivalent to an all-round charge of 0°62d. per unit. If the average 
use during the 307 days was 12 hours per day, the payment by the 
consumer on the above basis would be 0°477d. per unit. 

During a visit paid by the writer to Johannesburg during the 
early part of this year he was struck by the fact that, in such & 
dense industrial area as that included in the Witwatersrand, 
„power distribution“ undertakings of magnitude were not in opera- 
tion. Within a radius of about 25 miles of Johannesburg, calculat- 
ing only the main shafts in active operation in producing and de. 
veloping mines, there are some 150 shafts into the gold-bearing 
banket, and the number increases annually, the workings varying 
from ‘surface " to deep level 8,000 ft. below the surface. The total 
number of tons (2,0001b.) mined and hoisted in April of this year 
was 1,074,464, and, after sorting, 898,871 tons were milled in 6,582 
mills. It is expected that the average for the current year will be 
rather over than under these figures, startling as they are; and it 
is certain that in the future operations will be conducted on even a 

larger scale than at the present time. 

The object of this Paper is to raise two questions before the En- 
gineering Section of the British Association :— 

Firstly : Whether the working of the mines could not be cheapened 
by the greatly-extended application of electric power; and 

Secondly: Whether such electric power could be more economi- 
cally produced by each mine or group of mines laying down its own 


* Paper read before Section G of the British Association at Jobannes- 
burg, August 30, 1905. 


plant or by means of centralisation of generation in works serving 
э number of mines. 

With regard to the general question of the use of electrical energy 
in mines, it may be noted that in the United Kingdom there has 
been, as usual, great hesitation in adopting new methods and in in- 
troducing electricity into mines. Fear of the attendant danger was 
for a time the great stumbling-block. In 1902, however, a strong 
committee was appointed by the Home Office with instructions to 
inquire into the use of electricity in coal and metalliferous mines 
and the dangers attending it, &c." That committee, after an ex- 
haustive inquiry, in the course of which evidence was taken from 
56 expert witnesses, issued its report on January 9, 1904, and pro- 
nounced very strongly in favour of the use of electricity in mines 
under proper restrictions and precautions. The result has been a 
great extension of the use of electricity in mines in the United 
Kingdom. To name one instance, the Powell-Duffryn Steam Col- 
liery Co. has eight pits in one valley, and in the present system 
have installed 5,000 н.р. of motors distributed over different col- 
lieries. When all the motors are at work some 80 steam engines, 
together with boilers for them, will be thrown out of use. At the 
present time the chief application of electricity is for hauling the 
trams from the face to the foot of the shaft, and at the same time 
electricity is being adopted throughout for pumping, ventilating, 
shunting, screening, lighting and the working of all colliery ma- 
chinery, such as workshops, mills, mortar mills, &c. "Three elec- 
trical winding engines are also being put in of small horse-power 
for raising and lowering men. Now that the plant has been started, 
and it has been found that such satisfactory results are obtained, 
it has already been decided to adopt electrical winding, and the 
plans for installing an electrical winding engine are almost com. 
pleted. This work will be put in hand during the next few months. 

Turning to the Rand, the question to be first decided is whether 
a cheapening of the working of the mines would be obtained by a 
similar extended application of electric power. From the commu- 
nications of Mr. J. A. Vaughan, chief inspector of machinery to the 
Government Mining Engineer, Johannesburg, it appears that there 
are already in use in the Rand mines electric motors of a total 
capacity of about 20,000 H.P., and the number is being rapidly aug- 
mented. Electric energy is at present used for underground and 
surface pumping, for workshop driving, and in the cyanide works, for 
pumping the water, the solution and the slimes. In some mines it is 
used for crushers, for haulage, for the conveyor belts, and in the mills, 

From a perusal of the proceedings of the South African Associa- 
tion of Engineers, it appears, however, that many of the leading 
engineers of the Rand are in favour of largely extending its use. 
Among other important Papers read before that Association may 
be specially mentioned: October 29, 1902; Spengel, on Electric 
Winding Engines." September 28, 1904; Peirce, on Electric 
Equipment, &c." February 22, 1905; Wilms, on “Electric Driving 
of Stamp Batteries.” 

Electric winding has already been adopted in some of the leading 
mines in Westphalia and in Belgium, steam hoisting plants formerly 
in use having been scrapped. The writer recently inspected the St. 
Nicolas pit of the Esperance et Bonne Fortune Collieries Montegnee, 
near Liége, where electric winding is in successful operation. Some 
particulars of this installation may prove of interest to engineers of 
the Rand. It is designed to draw about 500 tons from a depth of 
2,625 ft. in eight hours. The loads are four tubs holding 1, 100 lb. of 
coal. Each tub weighs 550 lb., and the cage weighs 1j tons Тһе 
diameter of the pulley is 8 metres (9 ft. 10} in.).j The haulage speed 
is about 88 ft. per second, when the motor makes 64 revs. per min. 

The writer not only advocates the adoption of electric winding, 
but he fully believes that almost every operation at present per- 
formed by steam power could more eccnomically be effected elec- 
trically if the power were generated at a central power station sup- 
plying the whole of the mines. He has in mind: Air compressing, 
haulage and pumping (both underground and on the bank), venti- 
lation, stamp mills, crushing, sorting tables, tailing wheels and 
tramways. It will be noticed that the writer places air compress- 
ing at the top of the list. The almost universal practice on the 
Rand is to work drills by means of compressed air supplied from 
works on the surface. This method is most uneconomical, as, 
owing to the inevitable leakage and friction losses, the distribution 
of compressed air through a long teries of pipes results in & serious 
loss of power, variously estimated at from 50 to 75 per cent. of the 
power produced on the bank. This should give place to a system 
by which electrical energy is utilised underground to work com. 
pressors placed in ventilated positions within 200 ft. or 800 ft. from 
the workings. 

Under such a system over 75 per cent. of the energy delivered to 
the electric line would be available at the tool, say : — 

Efficiency of distribution line, 95 per cent. 

Motor efficiency, 95 per cent. 

Mechanical efficiency of compression, 92 per cent. 

Volumetric efficiency of compression, 94 per cent. 

. Say 95 per cent. of 95 per cent. of 92 per cent. of 94 per cent. 
equal 78:048 per cent. 

Some have objected to the abolition of the surface-compressed air 
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plant on the ground that the exhaust air isan important element in 
the ventilation of the mine. It does not seem to the writer probable 
that the ventilation of a mine can be dependent to any appreciable 
degree on the exhaust air from the percussive machines on the face. 
Surely the whole system of ventilation is one to be dealt with on 
lines which involve the motion of huge volumes of air at very low 
pressure, and the percentage effect of the discharged air from the 

rcussive machines would seem to be too trivial to be worth notice. 

he only case in which the exhaust air from a pneumatic tool may 
have an appreciable effect upon the ventilation is when men are 
working on the face on a dead heading. The use of portable com- 
pressors would not, however, affect this ventilation in any way, as 
the compreasor naturally cannot be placed close up to the face but 
at & short distance from it in a recess made at the side of one of the 
main ways. This spot would be fully ventilated by the main venti- 
lating system. It is immaterial to the men working at the face 
whether the air comes through great lengths of pipes from the sur- 
face or through 200 ft. or 800 ft. of pipe from a compressor in a 
ventilated position. 

With regard to the remaining operations, in one important respect 
the mines on the Rand work under conditions very favourable to the 
use of electricity. Pumping operations are generally continuous. 
For 24 hours per day and seven days per week mining operations 
are continuous; for 24 hours a day and six days a week milling 
operations are continuous, in most of the mines (some not milling on 
Sundays) for 24 hours and seven days a week. Неге we have the 
ideal condition of practically continuous working. Throughout 
Europe and the United States, in the case of industries so operating, 
if has proved advantageous to abandon the use of steam in favour 
of electricity. 

Having agreed that the use of electrical energy on the Rand has 
an enormous field, the question arises as to whether it could be more 
cheaply obtained from one central station or from separate works 
supplying one group of mines. Obviously the nearer the generators 
are to the work to be performed the less the capital outlay on dis- 
tributing cables, and consequently the less dead interest thereon, 
the less the cost of upkeep and the less energy lost in distribution. 
In every ''power-distribution" scheine the main point to be con- 
sidered is whether the advantages of centralisation do not outweigh 
the disadvantages arising from losses in transmission and distribu- 
tion. To take an extreme case, there would be no engineering 
difficulties in supplying electrical energy to all the mines on the 
Rand from a central power house utilising the Victoria Falls on the 
Zambesi; but, even disregarding the cost of the enormous works 
necessary for utilising the water-power, the annual charges on the 
cost of the erection of the electric lines would far outweigh the 
annual outlay on coals used in works laid down on the Rand. 

In order to fully appreciate the problem it is necessary to care- 
fully note how the costs of generation of electrical energy are made 
up. They divide themselves almost equally into (I.) Capital charges, 
(II.) working expenses :— 

I. CAPITAL CHARGES. 

1. Interest upon the capital invested. 

2. Depreciation fund to provide for: (a) The wearing out of the 
plant. (b) Its antiquation. 

П. WonxiNa ExPENSES. 

1, Coal, gas, oil or water used as the motive power. 

2. (In the case of steam engines being employed) Water: (a) For 
boiler feed. (b) For condensing. 

3. Oil waste and stores. 

4. Wages. 

5. Repairs and maintenance. 

6. General expenses, management, &c. 

A careful study of each item in turn will lead to the conclusion 
that aggregation of output tends to economy in every one of them. 


I. CAPITAL CHARGES. 


By aggregation of output and the resultant diversity factor less 
plant is required, and therefore a lower sum has to be provided 
annually for interest and for depreciation. By aggregation of output, 
plants of larger size can be used and the capital expenditure thereon 
minimised. 

II. WORKING EXPENSES. 


Taking each item in turn and confining our attention to steam 
driven plants :— 

1. Coal.—Plants of the largest size, which can only be used in 
works having an enormous output, use less coal per brake-horse- 
power than those of smaller size. Before a recent Parliamentary 
Committee it was stated that in the case of a particular type of 
steam generators the 5,000 kw. sets used 25 per cent. less steam and 
the 10,000 kw. sets 83 per cent. less steam than the 1,000 kw. sets. 

2. Water.—(a) For the boiler feed. The less steam used in the 
generators the less will be tho water evaporated in the boilers. (5) 
lor condensing. The less steam passing through the generators 
the less water required for the condensing. 

3. Oil Waste and Stores.—By means of the saving devices possible 


in plants of large size there would be an economy possible under 
this head. 
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4. Wages.—' There would certainly be an economy here because the 
same number of men required to operate, say, six plants of 1,000 kw. 
could as easily work the same number of plants of ten times the size. 

5. Repairs and Maintenance.—Engineers are aware that the per- 
centage on value disbursed on plants of large size is less than that on 
plants of smaller size. 


6. General Expenses, Management, £c.—Here, again, it is a 
truism that large businesses can be managed more economically 
proportionately than small ones. 


Possibly, however, there is no need to dwell further on the now 
almost universally conceded proposition that aggregation of output 
leads to great economy in production. In order to apply our general 
principles to the supply on the Rand, it is necessary to estimate the 
total amount of power, electrical and steam, used at the present 
time. This may be approximated from the amount of coal consumed 
annually. 

In the exhaustive report on the working of the Central South 
African Railways for the year ended December 81, 1904, pre- 
sented to the chairman and members of the Railway Committee on 
March 25th last by Mr. T. R. Price, the general manager of the rail- 
ways, it is stated that по less than 1,864,926 tons . . con- 
sists of coal traffic, chiefly, of course, though not exclusively, for 
the gold mines." Supposing 1,250,000 tons out of 1,864,926 tons are 
taken by the gold mines on the Rand, how many horse-power-hours 
does this represent ? 

The coal varies in quality from 12,000 to 8,000 B.Th.U. per pound. 
But even so, an average of 61b. of coal per brake-horse-power-hour 
is probably an outside figure, though with the view of keeping the 
estimate well within bounds the writer adopts it. Thus, in round 
figures, 400,000,000 н.р.-һопгв is required per annum, equivalent to 
an average output throughout the year of over 45,000 H. P., working 
day and night without intermission. 

Of course, many of the operations are not continuous, so that the 
average of over 45,000 H. p. will constantly be exceeded and at times 
more than doubled. То arrive at the exact amount of horse-power 
in usc on the Rand is difficult, if not impossible, but a fair approxi- 
mation may be made by a study of the data kindly supplied by some 
of the leading mines. In the case of 16 mines, which raised 316,371 
tons of ore in the month of April last, 85,894 н.р. was in use. The 
total quantity used by all the mines during the same period was 
1,074,464 tons, and if dealing with 816,871 tons of ore necessitates a 
maximum of 85,894 H. P., the 1,074,464 tons would, as a mere matter 
of proportion, require 121,908 н.р. Whatever, however, may be the 
total capacity of the plant, the broad fact stands out that a con- 
servative estimate places the total requirements of the Rand mines 
at the enormous figure of 400,000,000 H. P. hours, or, say, 800,000,000 
units (kilowatt-hours) per annum. 

In order to arrive at the total capacity of & central pone: house 
to deal with this output it is necessary to consider the load and 
diversity factors which would be obtained. The success of a central 
power station depends entirely upon its ability to afford a supply of 
energy at very low rates. The extent to which aggregation of output 
leads to economy in working costs practically turns upon the excel- 
lence of the load and diversity factors which would result from the 
supply to a large number of consumers. Under these conditions the 
writer hopes that he may be pardoned for going into the question 
of load and diversity factors in some detail. А 

The term “load factor” ів the name given to the ratio of the 
actual output of any works during a given period to what that out- 
put would have been had the works been operating at their maximum 
rate throughout that period. 

A moment's consideration will show that this ratio must have an 
important bearing upon working costs, not only in an electricity 
works, but in any industrial undertaking. If the load factor of any 
industrial concern be high, or, in other words, if the output of the 
works be maintained at a steady rate, varyin only slightly from the 
maximum obtained at any one time, it is obvious that the cost of 
the output will be lower than if the same works with the same out- 
put were working night and day at high pressure one week and half- 
time the next. In an electricity works it is obviously far more 
economical to generate a given number of kilowatt-hours by work- 
ing at full load throughout the 24 hours than it would be to attain 
the same output if 90 per cent. of the load came on to the works for 
three hours per day and the remaining 10 per cent. were spread 
over the remaining 21 hours. In the latter case the plant installed 
would not only be 7-2 times the size of one working on full load the 
whole 24 hours, but for 21 hours a day it would practically be run- 
ning idle and most uneconomically. 

Obviously the 24 hours ideal is rarely attained, and the latter case 
closely corresponds to the conditions under which many lighting 
stations are working. The load factor under these conditions would 
be described as 0:1388, or 18:88 per cent. In the supply of power 
naturally the conditions are more favourable. As has been already 
pointed out, most of the operations on the Rand are continuous 
during the 24 hours, and as a result the load factor of the individual 
mines is often as high as 0:5 or 0'6. The load factor" of anv 
works, therefore, furnishes an index of the conditions under which 
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the plant at the central station has to work, and whether it is work- 
ing at a varying and uneconomical rate or not. 

The diversity factor," on the other hand, relates to the maximum 
load which the works will be called upon to supply at any one time 
when dealing with a number of consumers whose respective maxima 
are known. The demand of all power users must fluctuate to some 
extent from time to time, and even in kindred industries it is incon- 
ceivable that all the consumers would attain their maximum demand 
at precisely the same moment. Hence the capacity of the generat- 
ing plant necessary to supply those consumers is not arrived at by 
adding together all the individual maximum demands. The term 
* diversity factor ” is used to denote the ratio of the maximum load 
to be supplied by the central power plant to the sum of the indi- 
vidual consumer’s maxima. Its value depends, of course, upon the 
extent to which the various consumers’ demands overlap one another. 

Turning now to the conditions under which a power station for 
the Rand would have to work, it is evident that a very favourable 
load factor would be obtainable. Asstated above, the load factor of 
the plant at many of the mines is as high as 0°5 ог 0:6, but of course 
it would be too sanguine to trust that all the consumers’ demands 
would be as favourable. The writer is inclined to think that it 
would be on the safe side to assume that the average of the con- 
sumers' load factors would be 40 per cent., equivalent to an average 
use of the maximum power for 9:6 hours per day. On the basis of 
a consumption of 300,000,000 units per annum and a 40 per cent. 
load factor the sum of the consumers’ maximum demands would be 
82,200kw. On the assumption of a diversity factor of 60 per cent. 
and a 20 per cent. loss in distribution and transformation, a plant 
capacity at the generating works of 60,000kw. would be required. 


Capital Outlay.—The engineers, to whom the carrying out of the 
scheme was entrusted, would have to give very careful considera- 
tion to the question whether the generators should be steam or gas- 
driven. In designing the power house for the supply of electric 
power to the trams, and for the lighting in the future of the city of 
Johannesburg, the engineers recommended that preference should 
be given to gas engines on the ground that electric energy could by 
their use be generated more cheaply and as efficiently as with steam 
plant The writer, therefore, deems it prudent to figure on the 
more expensive steam plant, thereby providing for the possibility of 
a reduction upon his figures if the scheme were carried out by the 
use of gas-driven plant. 

Power House.—Dealing, then, with steam generators, provision should 
be made for seven generating sets, each of a capacity of 10,000 kw., each 
set being capable of sustaining an emergency over-load of 20 per cent. 
On the assumption that one set would be occasionally laid off for over- 
haul, there would always be available for active use six sets with a total 
normal capacity of 60,000 kw., and an overload capacity of 72,000kw., 
amply sufficient to cope with the estimated present requirements and the 
estimated output of 300,000,000 units per annum. The cost of the power 
house, including steam generators, boilers, pumps, condensing plant, 
switchboard and erection is estimated at £980,000. 

Transmission and Distribution.—The estimate is drawn upon the basis 
that the primary voltage would be 6,600 volts ; the mines within a radius 
of 9 miles of the central station being supplied at that voltage. For the 
more distant consumers, step-up transformers would be used and energy 
transmitted at 30,000 volts to transforming sub-stations; two such sub- 
stations would be required, one on the East Rand and one on the West 
Rand. The energy would be transformed down to 6,600 volts, and distri- 
buted to consumers at that pressure. For the purpose of the estimate a 
power factor of 85 per cent. is assamed, bare copper overhead wires used 
throughout, carried on steel structures, The loss in transmission which 
has been worked to throughout is about 7 per cent. 

The 30,000-volt feeders to the east and west sub-stations are each 
arranged so a8 to be 50 per cent. in excess of requirements 80 as to pro- 
vide for reserve. The 6,600 volt lines radiating out to consumers are 
able to transmit the energy with a 7 per cent. loss over 5 miles, if load is 
taken off at one end, or a course of 10 miles if tapped off evenly all the 
way. Ample provision is made in the estimate for the transformers 
necessary to give consumers, especially those who already have electrical 
systems at work, a supply at any voltage they may desire, The sum 
included for the electric lines, transformers, sub-stations, &., is £340,000. 

Water Storage Tank.—In order that the plant may work at full effi- 
ciency, an ample supply of condensing water is necessary. Provision is, 
therefore, made for a tank to hold 100,000,000 gallons, the sum included 
for its construction and filling being £300,000. 

Land and Road-making.—A sum of £60,000 is included under 
this head. 

The complete estimate is as follows :— 


Power hause ee econ es pep cia ... £980,000 
Electric lines, transformers, sub-stations .......... 340,000 
Storage tank......... %%% ͤ thw UP ROLES 300,000 
Land and road making .................. оаа 60,000 
Contingencies, engineering and supervision fees, &c... 170,000 
Working capital .................... — ies 150,000 

Dt!!! EXER Resa dE p, . . 22, 000, 000 

Which it is suggested might be raised in the form of :— 

Five per cent. debentures ............ eccsoseee( £660,000 
Ordinary capital ........... ——— WP ea NIE dn 1,340,000 

Total е еа э ге оооеевозеозг отсев оо ое огоео оого вә өз э ә £2,000,000 


50, 000 kw. with a loss of only 6'7 per cent. 


Costs oF WORKING. 


These are compiled on the basis of an output of 375,000,000 units, 
made up as follows: 


. Units. 
Used by consumers 300,000,000 
Loss in distribution and transformation 75,000,000 
375,000,000 


With a maximum load of 60,000 kw. the resultant load factor 
would be 71 per cent. With such a magnificent load factor as this, 
very low costs of generation are attainable. 

Coal,—As the sets of plant would during the bulk of the 24 hours be 
running at full load, the consumption of coal should not exceed 4 Ib. per 
unit generated. The price is taken at 103. 6d. per ton of 2,000 lb. 

Water.—A storage tank is provided for under the capital outlay con- 
taining 100,000,000 gallons. This would be drawn upon for the condens- 
ing water, which would be pumped from one spot and returned to the 
tank at the most distant spot from the intake. It is estimated that there 
would be required to supply the loess by evaporation, &c., 1} gallons per 
unit of electrical energy delivered to the mains, and this is estimated to 
cost 3s. 6d. per 1,600 gallons. 

The remaining items will be seen by referring to the full estimate, 
as follows :— 

Costs oF GENERATION AND DisTRIBUTION oF 375,000,000 UNITS PER 


ANNUM :— 
Coal on the basis of 4 lb. per unit and 10s. 6d. 
рег ton (of 2,000 1b.) ................. ; £393,750 
Water (to make up for condensing and for 
boiler feed), 1} gallons per unit at 3s. 6d. 
per 1,000 раШопв...................... 82,031 
Oil, waste and storeeee s. * 8,125 
Wages .................. Shean ee P SATUS 52,000 
Management, rent, rates, insurance, &c. .. 12,000 
Repairs and maintenance, 4 per cent. on 
capital ontlay viãꝶii . . . . . . £2,000,000 
Less working capital ............... .. . 150,000 9,250 
£1,850,000 
£552,156 
Add 5 per cent. for contingencies .................. 27,607 
£579,763 


Capital charges—5 per cent. on £660,000 debentures 


and 10 per cent. on £1,340,000 ordinary capital .... 167,000 
Reserve fund—For depreciation and antiquation fund 
and 2 per cent. on capital outlay on plant 37,000 


Total..........£783,763 
Margin to the good........ 91,237 


£875,000 
REVENUE. 


300,000,000 units delivered to consumers at 7d. per unit £875,000 


FINANCIAL RESULTS, 

Tt will be seen that on a basis of a payment by the consumers of 
7а. per unit there would be sufficient profit to provide 5 per cent. on 
£660,000 of debenture capital and 10 per cent. on £1,340,000 of ordi- 
nary capital, after sctting aside the sum of £37,000 per annum to a 
reserve fund to cover the depreciation and antiquation of the plant. 

It will, I think, be agreed that these figures are sufficiently 
favourable to support the idea of one central electric station for the 
Rand; but it will be seen that they are based on the assumption 
that water storage of 100,000,000 gallons is possible, and that a 
matter of 470,000,000 gallons of water per annum, or, say, 1,800,000 
gallons per day, are available for making up the losses by evapora- 
tion. In making up the estimate of cost of working it is presumed 
that this quantity of water will be available at a cost of 3s. 6d. per 
1,000 gallons. Doubtless, if a good supply of water were available it 
could be secured at a lower figure; but the serious question in such 
quantities at one central spot is to permit of the daily evaporation 
of so large a quantity. 

Assuming that the demand from mines on the east of Johannes- 
burg would roughly be double that from the west side, the ideal 
position for the power house is about 8 miles to the east of Johan- 
nesburg. Is water available in that vicinity in sufficient quantity ? 
If not, where can it be obtained and at what cost? Let us presume 
for the purpose of illustration that ample water were available at 
Vereeniging, at a distance of, say, 35 miles from Johannesburg. 
In this case it would be necessary to add to the estimate of capital 
expenditure a sum of, say, £80,000, for the construction of a weir 
dam to provide a reservoir as a stand-by in times of drought, and 
of the neccssary line of pipes for inlet land return to the lower level. 

The generating station would be alongside the river, and the whole 
of the energy would be transformed up to 70,000 volts. The whole 
50,000 kw. would be transmitted to a central point in Johannesburg 
by meane of three sets of transmission lines, each consisting of three 
cables. Six of there cables would be sufficient to transmit the whole 
The other three cables 
are therefore available as spares. 
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In addition to the central transforming station at the Hand, to 
which the trunk lines would be connected, two other sub-stations 
would be provided, as was the case with the central generating sta- 
tion, one of these being situated on the East Rand and one on the 
West Rand. Calling these stations A (west), B (central), and C 
(east), the whole of the enorgy would be received at B at 70,000 volts, 
and rather more than one-third of it would be transformed down to 
6,600 volts, and this would be distributed to consumers within a 
radius of about cight miles at that pressure. The remainder of the 
energy would be transformed down to 80,000 volts, and would be 
transmitted at that pressure to A and С. Here again a further trans- 
formation would be made to the distributing pressure at 6,600 volts. 

The total cost of the trunk feeders and poles, additional trans- 
formers, and sub stations, would amount to, on a liberal estimate, 
£200,000. On the other hand, the outlay of £300,000 on the storage 
tank would be avoided. There would, of course, be an increase in 
tho cost of the transmission of the energy, but this would be more 
than compensated for by the lower price of the coal and water at 
Vereeniging, always presuming that arrangements could be made 
for the use of the Vaal river. 1f such arrangements could be made, 
the future central power distribution station for the Rand will pro- 
bably be situated there, and the supply given at 0-6d. per unit. 

The question will then resolve itself into a purely commercial one, 
and the mineowners throughout the Rand will have to decide whether 
it will pay them better to draw their supplies from a central station 
or to combine to use their own electric installations. There is little 
doubt that those who are at present only using steam power would 
find an economy in adopting electric power. 

In this connection it is significant to note that on the north bank 
of the River Tyne, in spite of coal being available at very low rates, 
50.000 horse-power of steam have been displaced by electrical power 
during the last two years, the supply being drawn from the central 
power distribution works situated in Newcastle-on- Tyne. 

In conclusion, the writer desires to express his great thanks to the 
engineers and managers of the Rand Mines, who so heartily and fully 
responded to his requests for data as to the present methods. He 
espedially thanks the following: Mr. Wager Bradford, Langlaagte Deep 
(Ltd.) ; Mr. T. P. E. B. Butt, Randfontein Estates; Mr. H. Y. Clayden, 
Consolidated Main Reef ; Mr. Percy Cazalet, Nourse Deep ; Mr. J. Davies, 
Geldenhuis Deep; Мг. J. A. Dennison, Rand Mines; Mr. P. Fuller, 
l'rincess Estate; Mr. M. Ford, Meyer and Charlton; Mr. E. E. Hardach, 
Kuights Deep; Mr. C E. Hutton, Van Ryn; Mr. T. Johnson, Rose Deep; 
Mr. H.C. McDonald, Durban Roodepoort ; Mr. David T. Morton, Volgel- 
struis Estates; Mr. C. J. Prive, Village Deep; Mr. H. B. Price, Bonanza 
(Ltd.); Mr. Frank G. A. Roberts, Witwatersrand Deep; Mr. H. L. Sapte, 
Consolidated Gold Fields; Mr. H. Ross-Skinner, Durban Roodepoort ; 
Mr. Edward J. Way, Kleinfontein, and Mr. L. Wilms, East Rand ; and 
he only trusts that the arguments that he has adduced in this Paper will 
prove convincing to them, and add another step in advance in the methods 
of working the Rand mines. which methods, in the hands of the very able 


engineers in charge, have already merited so much praise throughout the 
engineering world. 


STORAGE BATTERIES AND THEIR ELECTROLYTES.* 


BY k. W. VICAREY. 

It is à well-known fact that storage batteries are not entirely a 
commercial success, Even at the present day, when so many im- 
provenients are evident in all other necessary sections of a complete 
power plant, they are looked upon by most station electrical engineers 
as kind of lottery ; that is to say, they may be successful or they 
may not, in the latter disastrous case involving great blame to some 
unlucky individual, either the station engineer or the maker of the 
battery: and in the majority of cases no one can say detinitely whether 
the blame is just or true and whether it reaches the right person. 

Storage batteries we all know are, as it were, sandwiched between 
each other. One battery of a certain type or make gives most ex- 
cellent results, every expectation. being fulfilled: possibly it is the 
experience of many here that on a renewal of the battery by the 
same maker, а dismal failure is the result: or again, the maker sup- 
pues two batteries to two Ки гом customers, the plates being all 
made in the same batch, and as nearly identical as it is possible for 
them to be, the result probally being that one battery breaks up in 
less than twelve months, while the other batrery docs good service. 
сопрат sreate@ereney with durability. Why? These are ques- 
tions and problems that have to be solved daily by station engineers 
and ruaaers. and both parties. after much friction, and perhaps 
lenztzy Ligation, have candidly to ae&newlodze that they eannot 
Сураш or give any reasonable answer to the query, D must point 
gup ha: anat lam going to sav is net original by any means. bat I 
леле taat Am che first to supply a resume of data and facts from 
АЛА boa hee adeazzz with the problem now by fore us 
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and well, but they are of little use to the man who is responsible for 
the care and welfare of a battery which is daily getting worse, why, 
he knows not. Possibly the reason why so little information is 
obtainable is due to the fact that to make careful and systematical 
investigations on storage batteries is not only an expensive and 
difficult matter, but it involves a considerable amount of time, such 
time extending into many years. Undoubtedly the principal cause 
of failure is to be attributed to the degree of impurity of the acids 
and waters used for electrolyte. I do not hesitate to say that 95 to 
96 per cent. of battery failures are directly due to this, and it is not 
a surprising statement, everybody knowing that impurities are bad 
in an electrolyte, and yet I have numbers of instances where persons 
knowingly permit impurities to be continually added to the electro- 
lvte of their batteries. So far back as 1893 I began to investigate 
why a certain experiment failed when repeated, the first trial having 
exceeded expectations. Nothing was to be ascertained by most care- 
ful analyses, and the matter remained a mystery until one day about 
six months afterwards, when a battery giving good results suddenly 
failed, exhibiting some remarkable phenomena. In this casea very 
severe examination of the persons connected with the battery caused 
the confession that a Winchester quart of strong ammonia had been 
broken in the battery room three days before failure. This seemingly 
simple incident aroused my suspicions upon the previously-men- 
tioned experiment, and, on reference to the analysis notes, ammonia 
was found to be present in no small quantity. 

This discovery was not believed by any persons who had had anv 
experience in the manufacture of plates, as ammonia, or rather ni- 
trogen, in any form up to certain limits was absolutely necessary to 
produce good results in the formation of the plates, and to this dav 
there are many types of batteries formed in solutions composed of 
nitrogen compounds containing either oxygen or hydrogen, or both. 
It could not, therefore, be credited by those who should know that 
nitrogen was in any way harmful, even if present in small quan- 
tities. Although I found it difficult to convert people to accept my 
theory, I was personally convinced of the fact that ammonia was 
harmful, and from that year (1894) began to collect data upon the 
matter, both in the process of manufacture and working in situ. 
These remarks apply to all types of batteries if composed of lead- 
sulphuric acid-lead, but for obvious reasons the names of the makers 
and the places where the batteries are must be suppressed. 

Experience brings me into touch with 11 different makes of cells. 
which include the following combinations: (1) Planté positives 
against Planté negatives; (2) Planté positives against Faure nega- 
tives; (3) Faure positives against Faure negatives; (4) Faure posi- 
tives against Planté negatives. 

I soon began to gain some very useful data by observation, and I 
began to be still further convinced that I was correct; in spite of this 
it was not until 1902 that I received final confirmation to convince 
me absolutely of the matter, and I was also able to add other sub. 
stances besides ammonium, but yet belonging to the same family, 
such metals being aluminium, calcium, sodium, potassium. 

Many experimentalists have discovered both advantages and dis- 
advantages in the use of ammonia and its kindred salts. such as 
ammonium, sodium. potassium, magnesium, calcium or aluminium 
sulphates, nitrates, hydrates, Xc., but none appeared to have made 
any direct statement or to have investigated its behaviour as to 
whether it was good. bad or indifferent, and hence this Paper on the 
subject. I have found that ammonia is a very subtle and dangerous 
enemy to the storage battery, and in view of the presence of it in 
the air at all times it is ditlicult to evade it ; at all events there must 
always be some present. Now although the ideal electrolyte shoui 
have none of the nitrogen compounds in it, yet it would be folly to 
attempt to insist upon its absence entirely ; but we can certainlv 
endeavour to avoid increasing the quantity already unavoidable. 
The tollowing remarks will be useful as giving data concerning the 
condition of the ordinary surroundings of a cell; but nitrogen com- 
pounds, even from such sources, when calculated out at ordinary 
rates of absorption. would not be absorbed in sufficient quantity 
before the battery had done its useful work. ranging from three to 
five years on the average, and after that length of service the elec- 
trolvte should in any case be renewed. Data bearing on the 
roundings are as follows :— 

Pr. R. А. Smith Gin der asd Rain), 1872. carried out a series of 
analyses which show the general character of rain-water and. tren- 
fore, of the impurities of the atmosphere) in various parts of Gres: 
Briain, The results are the mean of many experiments. and 12:5 
Are expressed in parts per milion :— 
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Taking further data, the amount of NH, contained in the air has 
been variously estimated, and the results on record vary from 135-0 
to 0'1 of ammonia (calculated as carbonate) in 1,000,000 parts of air. 
Fresenius found that 1,000,000 parts by weight of air contained 
during the day 0:098 parts of ammonia, and during the night 0:169 
parts, equal to 0-00686 (day), 001188 (night) grains per gallon. 
Recent observations by Horace T. Brown appear to show that the 
amount ordinarily contained in the air is larger than this. It was 
found that 1,000,000 parts of country air, when at a height of 2 metres 
from the ground, contained from 5:102 to 6:085 parts of ammonia ; 
and the same amount of the air of a town contained from 4:059 to 
8'782 parts of ammonium carbonate, equal to 0:28413 and 0:6112 grains 
per gallon. The direction of the wind appears to have no influence 
on the amount of ammonia ordinarily present. The quantity ap- 
parently decreases after heavy rain, but it is restored to the normal 
amount (6 parts in 1,000,000, 0:42 grains per gallon) in a few hours. 
The proportion of ammonia contained in rain water is as variable 
as that contained in the air. It depends upon the condition of the 
atmosphere and on the duration of the previous drought. The first 
portions of rain-water contain more ammonia than the last. Messrs. 
Lawes and Gilbert found that 1,000,000 parts of rain-water col. 
lected in the country contain from 0:927 to 1:142 parts of ammonia 
=0:06489 to 0:07994 grains per gallon. Water collected in towns 
invariably contains larger amounts. Barral found 1,000,000 parts 
of Paris rain-water contained 8:49 parts of ammonia =0°2448 grains 
per gallon. Dr. R. A. Smith found rain-water of inland country 
places (England) to contain on the average 1:07 parts of ammonia 
—0'0749 grains per gallon. Ammonia is contained in the water of 
dews and fogs in & larger quantity than in rain. 

From the foregoing data collected it will be gathered that if 
ammonia be at all harmful the future of the troubles allied to the 
storage-battery can be lessened and guarded against, and at the same 
time it explains a very great deal, the thousand and one failures that 
have occurred, been investigated, and finally given up as inexplicable. 

The use of nitrogen compounds in the processes used for forming 

the plates will certainly be continued, and, as far as mv experience 
goes, is of no detriment whatever, but the absolutely essential point 
is that no nitrogen compounds be permitted to remain upon the 
plates when finished, or trouble ensues, and it is also equally essen- 
tial that the purest electrolytes be used in the battery during its 
working period. It is not my intention to discuss the processes 
that are employed by manufacturers, but I would say, in passing, 
that for upwards of four years I personally carried out the manu- 
facture of plates by a nitrogen-compound process, and was quite 
successful in producing plates absolutely free from all traces of 
nitrogen compounds, such being ensured by careful and personal 
supervision and inspection, coupled with analysis of 5 per cent. of 
the plates so manufactured during that time. This, therefore, is not 
In any way an Impossibility. There is, however, one very great 
difficulty to meet, and I am doubtful whether it can be met success- 
fully, and that it is the popular idea (unfortunately found in many 
books by authors of authority) that various compounds added to the 
electrolyte improve the battery. But this improvement is un- 
doubtedly confined to appearances only, and not to any increase of 
capacity or efficiency or durability, and no doubt hundreds of bat- 
teries owe their failure to this cause. I need not dilate upon this 
point, but think that Mr. Wade was quite correct in his statement, 
that whatever may be suggested for addition to the electrolyte it is 
remarkable that no makers themselves will use or recommend it, 
but think it better to keep to pure electrolyte only. 


A source of great trouble is found in the procuring of a really good 
and reliable sulphuric acid that is commercially and technically 
suitable. There are many acid makers at the present day who are 
making a really gocd article, but their products vary remarkably, 
and in many cases unaccountably. I have evidence of this in the 
results of analysis of several hundred samples of acid for use in 
storage cells. Although we cannot pretend to discuss here the pro- 
cesses and difficulties of the acid maker, yet the question of acid 
must be mentioned, it being principally answerable for the troubles 
of storage batteries. Up to the present time of writing I only know 
of a very limited number of acid makers whose products pass re- 
peatedly what, in my opinion, are essential tests; the acid samples 
like the batteries, being good, bad, and indifferent. The principal 
reason for these variations are found to be the use of inferior waters 
in the dilution or production of the acid ; were distilled water only 
used, а very great many of the acid makers’ products would become 
suitable for storage-battery purposes. It is a noteworthy fact that 
in cases where all due care and precaution has been used in the 
quality of the materials, still a battery has been found to fail, and this 
failurehas been traced to the use of water not suitable for the purpose. 

Now an ordinary chemical analysis of a sample of water does not 
altogethersuffice; for instance,atownsupply of water for drinking pur- 
poses may be of very excellent quality and contain in various districts 
such beneficial substances as magnesium sulphate, sodium chloride, 
sulphuretted hydrogen, &c. "The medicinal properties of these may 
be excellent, but there are here other considerations to take into 
account. A battery requires its evaporation losses to be replaced, 


and this replacement takes place by the addition of water at 
varying intervals. Now from data collected it has been found on 
the average that the quantity of water used may be as follows :— 


Let A=Ampere-hour capacity of battery (6-hour rate’. 
Let B=Number of cells in the battery.  . | 
Let C=A constant = 0:0108. 


Then Ax Bx CS gallons of water used per annum for the whole 
battery. Thus a battery of, say, 250 cells, of 720 anipere-hour capacity 
would use 250 x 720 х 00108 21,854 gallons, or, say, 185 carboys 
per annum. Now a water containing, say, 01 grain of NH, per 
gallon would therefore convey into the electrolyte of the battery 
185:4 grains of ammonia in the course of the first year's working, 
and, assuming that the cubical contenta of the cell is 12 gallons of 
liquid, then 12x 250 cells 28,000 gallons .. 185°4 grains 3, 000 
gallons—0:0618 grains per gallon added; a quantity far above the 
permissible limits as obtained by data. 

From these figures we have evidence that such & battery, had it 
been ideal with regard to purity of material and electrolyte, would 
have shown a decrease in ampere-hour capacity of 20 to 25 per cent. 
of that listed, with & much greater loss of ampere-hour efficiency. If 
we again refer to the data regarding ammonia in air and rain-water 
and note the variable quantities, it becomes very evident that our 
arithmetical assumption is not an extreme or unusual case, and, in 
fact, instances can be shown which have far exceeded it, where rain- 
water has been used for batteries. It is obvious, therefore, that rain- 
water must not be used for compensation of evaporation losses in 
storage batteries. We have still another water left—viz., distilled 
water. Obviously the first and primary objection to using pure dis- 
tilled water is its unavoidable cost of production, and to this end 
very naturally we apply ourselves to try and cheapen it, so as t^ re- 
duce capital expenditure. The most common method is that of 
utilising steam from the boilers, where steam plants are in daily use. 
It is unnecessary to discuss the many and varied methods of col- 
lecting this condensed steam ; I merely wish to point out the dangers 
of the practice, which is followed by numerous electrical engineers 
on lig t and power stations, although in most cases it is done 
quite innocently and believed to be correct. I have already stated 
that town supply waters are not suitable because of the salts 
present, notably those of calcium and magnesium; when present 
these are the cause of the water being hard and forming a deposit 
or incrustation on the inside of the boilers, to such an extent and so 
rapidly that a softening agent has to be used. It may safely be 
stated that whatever the boiler fluid be termed, it is in all cases 
chiefly composed of a very large quantity of an alkali in order to be 
capable of rendering the water alkaline. Now when an alkali is 
added to water, in excess, and the whole boiled, the resulting vapour 
or condensation contains much ammonia. It follows, therefore, 
that any ammonia originally contained in the water is expelled and 
driven over with the steam, and hence it also follows that the con- 
densed steam, termed distilled water, contains ammonia to such a 
degree as to render it even more unsuitable for battery work than 
rain water. Here then we have revealed one of the many reasons 
of failure due to unknown causes. | 

In perusing some instruction cards drawn up by makers we have 
read that **doubly.distilled " water should be used. They have 
evidently realised the importance of the matter, but do not explain 
it. If, then, this so-called distilled water from the boilers may not 
be used, we have now only one kind of water left to choose from— 
viz., pure distilled water, free from ammonia. Now the cost of pure 
distilled water if used, even 1f it be high, must be compared with the 
losses incurred if it be not used. Very little consideration is neces- 
sary to prove this, and to test it let us take as an example a battery 
of 250 cells of 720 ampere-hour capacity. A battery of this size would 
cost approximately about £2,000 or possibly a little less; and seeing 
that 1,854 gallons of distilled water are used per annum, for which. 
is paid the high price of, say, 4d. per gallon, then the cost of the year’s 
consumption amounts to £30. 18s. Surely that is a small sum to 
expend in preference to risking the loss of 20 per cent. capacity, or, 
in other words, 20 per cent. of £2,000, which amounts to £400, 
with an additional risk of renewing the battery in perhaps 14 to 2 
years from the start, at a probable cost of something like £1,000 to 
41,500. It is true that all English makers already specify that dis- 
tilled water should be used, but it is also true that the public have 
not been convinced or educated to realise the fact that it must be 
used. In spite of all literature at present in circulation, too little 
practical everday experience is touched upon, and the storage battery 
has been kept in a dense fog of mystery and uncertainty. Given a 
de d battery made by any of the leading makers of to day, that is 
free from any of these aforesaid impurities, and use pure distilled 
water in it, I do not hesitate to say that with reasonable care and 
supervision the loss in ampere-hour efficiency at the end of three to 
five years’ working will be found to be not more than 10 per cent. of 
that guaranteed on its test discharge. I have analysed samples of 
electrolyte from working batteries, having been in daily use for three 
and four years, and found ammonia still below the permissible limits, 
but of the batteries that have failed, I have never yet found one in . 
that condition. Later data will show the extent of its deleterious effects. 
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Before passing on, there is one other point to be considered, and 
that is that it is a common impression that anywhere“ will do to 
put the battery. I have found them in cellars, pigsties, stables, in 
the open air and under rough top wood covers, on top floors and 
attics, &c. Now, given all things ideal, if the surroundings are bad 
the risk and danger still remain. One particular case I have in mind. 
A battery was installed in a horse-manure shed, with the result that 
it went to piecesin eight months, because the manure evulved much 
ammonia. Surroundings are, therefore, to be considered in addition 
to the above points given. 

We will now turn our attention to some data, collected from an 
abundance obtained during the past 10 years. As before stated, I 
first realised the vital importance of this question in 1894, but all 
attempts to convert makers to my theories proved unsuccessful, and 
I patiently waited until such time as I could get a direct and indis- 
putable confirmation to put before them, such confirmation not oc- 
curring until 1902. I had to make two separate lines of investiga- 
t10n—viz. : (1) To observe carefully the effects and results of ammonia 
and other alkali metals upon the plates made in the various processes 
of manufacture. (2) To observe carefully the effects, results and be- 
haviour of working batteries in situ. 

Now the first was tolerably easy, as any new phenomena could in 
most cases be repeated, and so confirmed in the works by the repeti- 
tion of the processes. But in the second case I was not able to find 
two batteries alike, and under the same existing conditions, exhibit- 
ing the same phenomena, until 1902, and I was then successful in 
finding three batteries all in about the same condition. I will first 
quote a few experiments observed in the manufacture, and then re- 
fer to the cases of the working batteries after. As before stated, many 


manufacturers use а process in which nitrogen compounds play their 


part in producing a finished plate, and it is well known to what an 
extent a saving of time is obtained in so doing. As I have been in- 
timately associated with that type of process, I have had a large field 
of observation, and, in spite of a popular opinion and all plates pre- 
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pared in nitric acid or allied processes are an absolutely unreliable 
article, yet I do not hesitate to say that this method is tt e quickest, 
best, and cheapest after all in spite of its dangers, which can be 
entirely avoided by reasonable care. Small experiments were con- 
ducted in a long series, extending over 12 or 14 months, plates being 
formed in: (1) Chemically pure solutions. (2) Solutions to which 
the nitrogen impurities had been added in known quantitles and not 
eliminated. (3) Nitrogen solutions, the total elimination of which 
was tested for and made certain. 

These three sets of experiments went to prove the cells formed 
under test 3 to be equally as good as those of test 1, while those 
under test 2 were & failure. These experiments were repeated and 
the results confirmed. The nitrogen compounds used were those 
most commonly employed by many makers - viz., nitric acid, sodium 
nitrate, ammonium nitrate, potassium nitrate, ammonium sulphate, 
and ammonia. The characteristics observed were very distinct, and 
are too long to be enumerated in detail in this Paper, but I propose 
dealing with these at length in a future Paper, covering some very 
important and conclusive experiments that I have been conducting 
during the last two years in my laboratory. To the manufacturer 
the subject is most important, besides being a most interesting one. 
Plates were treated and subjected to all kinds of exposures to am- 
monia—- or nitrogen—compound gases, &c., and all were conclusive in 
their behaviour. Ammonium compounds in their active forms ap- 
pear sometimes at the positive plate, sometimes at the negative. 
Appearance at the positive plate principally occurs during the manu- 
facturing processes, although cases are known where these com- 
pounds have appeared at the positive plates in batteries working in 
sifu. Its destructive action is very apparent on both positive and 
negative plates if present in any appreciable quantity. 

_ As an illustration of its effect upon the positives, when in a work. 
ing battery, the diagram shows the result of an experiment upon 


some cella whose plates were identical up to a certain point in the 


manufacture, when the ammonium salt was added to one half, but 
not the other. Curve marked No. 1 D shows the former, and No. 2 
D the latter. The listed capacity of these cells was given as six 
hours at 20 amperes = 120 ampere hours, discharged down to 1:8 
volts at which they were tested, for a series of 14 successive charges 
and discharges as shown. To prove that the positives were at fault 
fresh fully-formed negatives of known capacity were put in place of 
the existing negatives, and the point at which they were exchanged 
is after the seventh discharge ; the eighth, marked *, being the first 


discharge with the new negatives; the result is easily observed. The 


bottom curve, marked C, represents the succeeding charges that 
were put in, and it will be noted that they were far in excess of the 
previous discharges. In the cases where the positives are acted 
upon, much disintegration and shedding of peroxide takes place, but 
the actual composition or nature of the ammonium compound has 
not yet been determined ; it so far appears to be a very difficult matter 
to determine, as it is found to be most unstable, and decomposes 
almost immediately the charging or discharging current is stopped. 
The ammonium impurity does not, so far as can be ascertained, 
exhibit definite characteristics, and whereas sometimes heavy de- 
posits of PbO, may occur, it also sometimes happens that no deposit 
is seen, and, in fact, the plates look exceptionally healthy, a feature 
which has made the addition of the soda-salts" so popular, but 
has nevertheless been only fruitful in causing ultimately a decrease 
in capacity or efficiency. 

Before closing this first section of the brief résumé of manufacture, 
I would like to quote an experience that occurred only recently with 
a new type of storage battery plate, for which was claimed a very 
high ampere-hour capacity, coupled with long durability. The 
plates had been tested in various countries on the Continent at the 
principal laboratories, and certificates duly attesting the results of 
the trials were granted. Under careful treatment, the results 
obtained were perfectly correct. On such tangible evidence it was 
proposed to form an English company and place the cell on the 
market, but one of the gentlemen concerned thought it well to 
test the cells and obtain data on English soil, not in the least doubt- 
ing the certificates, but on the grounds of doubt as to whether such 
results could be repeated. The inventor, therefore, came to England 
and made some fresh plates, and these were charged and subse- 
quently tested by me. The result was an absolute failure, and not 
25 per cent. of the capacity was obtained. The tests on the plates, 
however, were continued, and in the course of two months the 
characteristic phenomena caused by nitrogen compounds made their 
appearance, and we then suggested certain remedies to the inventor, 
with the result that success was obtained in excess of that found on 
the Continent. But, unfortunately, the financiers had lost confidence 
and the cell was abandoned as far as this country was concerned. 
This has probably been the ultimate end of many a new cell, due 
entirely to the lack of experience possessed by the inventor in the use 
and abuse of nitrogen compounds. Most makers, however, have now 
unanimously agreed that it is by far the best and safest practice to 
use nothing but the best and purest materials, and they find uni- 
formity а consequent result. Even so, batteries so made give most 
erratic results, but the secret now lies not in the manufacture, but in 
the subsequent, use. 

I have attempted to tabulate a few results collected by me during 
the past 10 years in such & manner asto be useful in establishing the 
fact that ammonia is so often present as an impurity. The first table 
consisted of a collection of all the analyses of acids, waters and elec- 
trolytes, a table which repaid me well for the trouble of compiling, as 
it represented some hundreds of samples, with incidentaldata. Am. 
monia was by far the most common impurity in nearly all samples 
of acids (taken from carboys before use); after ammonia came iron. 
then nitrates, then arsenic (in a few only), chlorides (in three only), 
zinc, and in two copper. In samples of waters used for diluting, the 
order of the impurities was—ammoniumi nitrites, chlorides, lime, 
alumina, magnesia, iron, and one only contained zinc. In samples 
of electrolytes, as representing good and troublesome batteries during 
and after 12 months' working the order was as follows: ammonia, 
iron, nitrates, nitrites, copper and zinc. By still further dividing 
these electrolyte samples into two groups consisting of, first, those 
taken from batteries that have failed, due to some uncertain causes; 
and, second, those that are still working and have worked for more 
than, say, an average of one year, we find the following: (1) All 
samples show the principal impurity to be ammonia in distinct ap- 
preciable quantities, while other impurities are present only in very 
minute traces (except in two cases where copper was considerable). 
(2) Nearly all samples contain traces of ammonia, while in one case a 
battery has worked for three years, and not even an estimable 
quantity was found present. 

It is hardly to be expected that a battery, after three, two or even 
one year's work, can be found as free from ammonia as when it 
started, as absorption from the atmosphere mus! take place, 
although, as before stated, the absorption from ordinary atmc- 
sphere is very trifling, and has not yet been ascertained as sufti- 
ciently detrimental before the battery bas completed its guaranteed 


efficiency and life. 
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Some data of a few marked instances are given as follows: 
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i 
Ammonia in | Ammonia in Ammonia in Duration 


Percentage loss 
acid before water used electrolyte of working in specified 
use. for cells. from cells. | from start. capacity. 
Grns. per gall. Grns. per gall.|Grns. per gall. Months. 
47˙6 ? 35:28 | 12 40 
24-33 0:0031 27:77 15 ? 
1:23 ? ? | 14 35 
8°40 0:0034 10:36 | 11 50 
? 0:024 5°50 | 18 43 Р 
. ; Much shedding 
0-166 ? 1:598 1 | of PbO, 
6:160 | ? 6:000 24 | 50 
? ? 27-00 | 16 | 28 
0:427 ? 17-214 | 20 59 
? i 0-083 34299 10 42 
0:148 | 0:0102 8:577 ` 3 | 30 
6:654 0:052 1038 3 | 30 
? 0:021 4400! 12 2 
2 0 073 1785 | 11 38 
? ? 1:233 | 34 27 
? 0:0187 17:314 11 30 


The conclusive and most decisive cases are as follows :—(1) Four 
batteries were erected in close proximity to each other. (2) They 
were each made by the same maker. (8) They were each erected 
by the same maker. (4) They were each specified by the same con- 
sulting engineer. (5) They were each supplied with acid from the 
same maker of acid. (6) They were each erected in the same dis- 
trict. (7) They were each tested: First, by the makers; second, 
by the consulting engineer immediately after initial charge. (8) They 
were each worked under a regime and system of record that per- 
mitted no bad handling. (9) They were each tested periodically. 
(10) Their samples of electrolyte and water were each tested by the 
same qualified chemist before and after use, such chemist being ap- 
pointed by the consultants. (11) Three had each failed to a loss of 
about 40 per cent. of their capacity. (12) Three gave out very 
suddenly at as nearly as possible the same time, viz., about twelve 
months. (13) Each of the threc batteries was conclusively proved 
to have bad negatives. (14) Each of the three batteries had am- 
monia as the only impurity in any appreciable quantity. (15) 
Each of the three batteries had its negatives renewed, and again 
failed. (16) Each of the three batteries had its acid so manipulated 
as to help prove the cause of failure. (17) Each of the four batteries 
was installed in a house for lighting purposes. (18) Each of the four 
batteries was charged by means of gas-engine plant. (19) The bat- 
teries were erected within one year of each other, but were all made 
the same year. (20) Each battery, in fact, was as near identical in con- 
ditions as could be desired for the collection and comparison of data. 

Battery No. 1 had а guaranteed capacity of 700 ampere-hours at 
the 100 ampere rate. It was erected on September 1 and was found 
to have a capacity of 723 ampere-hours. Twelve months later NH, 
was discovered and 15 cells were found to be dead; the capacity 
had then fallen to 318 ampere-hours. Fifteon months after erection 
new positives and new negatives were put into 11 cells, new nega- 
tives in all cells and new acid in 49 cells, leaving old acid in six 
of the above 11. After this had been done the battery gave 723 
ampere-hours, but nine montlis later its capacity had fallen to 417. 
This failure was attributed to six bad cells in the middle of the bat- 
tery, and after these had been renewed, and new acid put in them, 
the capacity rose to 804 ampere-hours, no trouble having been ex- 
perienced since. Ammonia, to the extent of 47 grains per gallon, 
was found. 

Battery No. 2 had a guaranteed capacity of 360 ampere-hours at 
the 42 ampere rate. On erection a test proved it to be up to its 
normal rating,but 12 months later it had fallen to 259 ampere-hours 
and NH, was detected. The negatives were renewed but new acid 
was not used. Nineteen months after erection the capacity was 
only 180 ampere-hours, but on renewal of negatives and acid it rose 
to 872 ampere-hours, and no trouble was experienced subsequently. 
NH, was found to the extent of 10:36 grains per gallon. 

Battery No. 3 had a guaranteed capacity of 244 ampere-hours at 
the 51 ampere rate. lt was an old battery and had had new positives 
put in with new acid, but failed. Twelve months later new nega- 
tives were put in and after another six months analysis revealed 
presence of NH,. Twenty-five months after erection the capacity 
had fallen to 175 ampere-hours, but after the negatives and acid had 
been renewed no further trouble was experienced. 

Battery No. 4 had a guaranteed capacity of 476 ampere-hours at 
the 58-hour rate. Only very slight traces of NH, were discovered 
and no trouble was experienced during nearly threc years. 

These four batteries, therefore, supply data of very striking im- 
portance and enable the perusal of other battery data, which may be 
more or less deficient in some particular respect or other. Much 
more reliable and truly useful data could be obtained if battery users 
would keep better and more careful records, and there seems to be 
no reasonable objection to this being done. In 99 per cent. of the 


batteries installed the exneriments tried with each battery conclu. 
sively proved the negatives to have been at fault. 

In battery No. 1 there was a heavy fall in the ampere-hour 
capacity, and six cells were replaced, taking out both positive and 
negative plates, but putting the new positive and negative plates into 
the old acid previously used in the cells; result was failure of the 
new plates just the same as the old ones. By putting in new nega- 
tives with the old positives and new acid in the remainder of the 
battery, results were very much better than those obtained in six 
cells where new positives and negatives and old acid were used. 
Experiments at the works on the plates were strikingly conclusive 
in proving the negatives at fault, while the positives still had suffi- 
cient quantity of active material to yield their listed capacity. 


In battery No. 2 there was also a heavy fall in the ampere-hour 
capacity, and all the negative plates were changed for new ones, but 
the same acid was used, and the result was a failure, as in the case 
of battery No.1. The negative plates were tested at the works, and 
were found to be faulty, while the positives were found to be quite 
equal to listed capacity, and the negative plates gave the same cha- 
racteristics as those in case 1 as regards their colour. 


In battery No. 8 the conditions were slightly different, which for- 
tunately helps rather than otherwise to make the matter still clearer, 
as the procedure was almost the reverse of cases 1 and 2. The nega- 
tives after long service were erected with new positives, and results 
obtained were satisfactory at the commencement, but the battery 
failed in six months. Note specially that the old acid (which had 
done so well) was discarded and new used in its place, and that the 
negatives failed in six months. New negatives were put in exchange 
for the old ones, but the same acid used, and results were again bad 
in six months. These plates had the same characteristics in their 
appearance as those of cases 1 and 2, and when tested with other 
plates, &c., gave the same results —viz., bad capacity negatives, good 
capacity positives. 

Now, in each case here cited we had bad negatives, and the very 
natural conclusion arrived at made one suspect the negative plates 
themselves and their process of manufacture. Admitted that every 
ampere-hour output of a cell requires a fixed quantity of active ma- 
terial at its respective plates, and seeing that we really obtained the 
listed capacity from the negatives in situ, we fairly concluded that 
the quantity of active material was really there at the commence- 
ment, and thus did not look to the process of manufacture for the 
answer. But it was not sufficient to have a theory unless we could 
be certain of its correctness. As all plates had the same characteristic 
colour, and as this colour could not be found on any one such plate 
in the whole stock at the works, it suggested a deposit of some 
material that had the property of hindering the proper chemical 
changes of the active materials. If it was deposited by the current, 
could it be removed by passing & current in the reverse direction ? 
This was tried, and the deposit was transferred completely to clean 
freshly-cast lead plates in chemically pure electrolyte. By this 
means we were able to remove completely the deposit from the plates 
with great success, and some capacity tests were carried out upon 
the plates for upwards of 50 discharges, with the result that we 
obtained a capacity in excess of that listed. The plates were also 
tested as & working battery. Analysis of the deposited material has 
been a somewhat difficult matter to determine; more extensive 
research and experimental work must be carried out before making 
a definite statement, but the only substances found in any estimable 
quantity proved to be ammonium compounds. This somewhat adds 
a point in favourof the existence of the hypothetical metal ammonium, 
for we have here evidence that a substance is deposited on the nega- 
tive plates, or more properly the cathode, by an electric current, in 
an electrolyte of dilute sulphuric acid, and that it is also capable of 
being re-dissolved and again deposited in the same solution upon the 
opposite plate, when the direction of the current is reversed. 

In battery No. 4 we have a very striking difference in behaviour. 
The'plates for each of these four batteries were made in the same year, 
but circumstances delayed the erection of No. 4 for several months. 
During the interval of the erection of batteries Nos. 1, 2 and 3 and 
the ercction of No. 4 battery, the troubles experienced with Nos. 1, 
2 and 3 were sufficient to cause extra care and examination during 
the erection and filling up, &c., of No. 4, with, moreover, a second 
special examination of the acid for ammonia, which was found to be 
in such small quantities as to cause no anxiety. "This battery, it 
will be noted, has given its capacity output, and passed its tests very 
easily, and up to this present date has worked very satisfactorily, but 
will probably need cleaning out in September next, having then com- 
pleted its third year of working, this being usualonce in three years. 
These four batteries, therefore, supply a large amount of matter for 
study ; such practical data was more acceptable than mere laboratory 
research or theories. 

To return to the subjeet in hand, we find proof thatanimpurity exists 
in the electrolyte, and that it has the peculiar property of destroying 
the functions of the storage cell, and that this impurity can only be 
determined at present as ammonium in an unknown form, but work 
is in process to enable us further to discuss the matter. The acids 
used in the batteries were not of such quality as to prevent the in- 
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troduction of the ammonia. Of course it must be understood that 
up to the time of the issue of my Standard Specification " ammonia 
had not been specified as a deleterious impurity, and few acid. 
makers at present believe it to be a fact. Reference to our table of 
analyses of acid from acid-makere in all parts of the kingdom show 
that the quantity present as ammonia is a very variable one. The 
highest reaches the high figure of 47 grains per gallon, and the lowest 
0:025 grain per gallon. As before mentioned, it must not be sup- 
posed that its complete absence is insisted upon, but what I do say 
is that it should be reduced to its lowest commercial limit, and not 
increased subsequently and systematically by the battery users. 
Having thus far supplied evidence and data collected from actual 
batteries of various types, and under actual and typical working con- 
ditions, the next step to be taken was to make a series of special tests 
upon cells to whose electrolytes the said deleterious impurity, am- 
monia, had been added in known quantities and subject them all to 
identical treatment. This, to be accomplished in a complete and 
absolutely conclusive manner, would involve a very large number of 
cells and much expense, but eome 80 odd cells were experimented 
upon and the following results obtained. 

The cella were of various makes, but as nearly as possible of the 
same capacity and rate of discharge current. The 6 hour rate was 
adopted and maintained throughout, as being a fair and normal one, 
ranging between the 1 and 12-hour rates, as given by most makers’ 
lists. The types embodied all the four possible combinations of the 
Faure and Planté types of cells. All cells were tested in series and 
careful readings taken, and ammonia was added in known quantities 
from 10 to 0:00008 per cent. to an electrolyte that had been specially 
prepared with previously-tested sulphuric acid and distilled water. 
Characteristic curves were obtained, and gave results that con- 
trasted very strikingly indeed with the varying quantities of ammonia 
present in the cells, and it was very noticeable that the attenuated 
solutions were proportionately affected up to & certain limit, after 
which they became fairly equal in their behaviour. This is a fact 
that all who have experimented with storage batteries will confirm— 
viz., that highly-attenuated solutions are far more active in their 
behaviour than strong solutions. To give some idea of what is 
meant by the statement that up to a certain limit the cells were 
equal in their behaviour, I would mention that from 100 (7,040 
grains per gallon) to 0°10 per cent. (70:4 grains per gallon) very 
little difference was to be seen, but from 0°10 (70:4 grains per 
gallon) down to 0:0000142 per cent. (0-01 grains per gallon) a 
complete gradation of results was obtuined. The data obtained 
were compiled after 50 successive discharges, taken continuously 
each day, Saturdays and Sundays excepted, after which the best 
cells were continued for a further series of similar tests covering ex- 
actly 12 months. The cells to give out first were those containing 
the higher percentages—viz., from 0°1 to 40 per cent., they having 
on the whole lost 22 to 81 per cent. of their capacity immediately 
after the addition of the ammonia. Cells containing less than 0'1 
per cent. did not drop in eapacity immediately, but varied intermit- 
tently, giving listed capacity one day and falling, perhaps, 10 to 15 
per cent. the next, and then regaining their full capacity again, 
finally settling down to a loss of 15 to 22 per cent. after about eight 
months’ working. 

Each showed the characteristic effects of ammonia, such charac- 
teristics being so varied as to form enough subject matter for a Paper 
in the near future. It was also found that ammonia, when present 
in an attenuated form, was far more active and destructive when 
other metals were present in attenuated forms; the most effective 
of these was iron. For instance, an electrolyte containing am- 
monia alone in excess of the limit permitted by the standard I 
adopt, or containing iron alone in excess of the permitted limit, was 
not up to certain points active or deleterious, but when the two were 
in combination and both under the permitted limits the ammonia was 
far more active than when nearly twice the amount was present per 
se. Experiments were made with similar objects, using the series 
of the allied alkali salts such as potassium, sodium, calcium, alu- 
minium, magnesium. Obviously, to give all the data obtained 
would involve a very long Paper, besides which, the experiments 
and tests are not yet complete, and must be given in fuller detail to 
enable one to follow up the matter conclusively. 

The object of this Paper is to give merely a résume of facts and 
abstracted data so as to lead to a more deliberate consideration of 
the necessity of purity of electrolytes used in working storage bat- 
teries, and I trust that it will show good cause and reason for elicit- 
ing much more comparative data, from sources other than my own. 
In the meantime we propose carrying out a complete, systematic, 
and scientific series of tests and experiments, and in order to do this 
with any degree of usefulness the series will occupy from three to 
five years to complete. 

As it is also essential that the surroundings, atmosphere and other 
conditions be favourable, we are at present negotiating for a site 
for our laboratory, to be in an atmosphere where the atmospheric 
impurities will be in as highly an attenuated condition as possible, 
such site being at an altitude of 1,500 ft. above sea level, and away 


from all manufacturing towns. To make the whole more complete 
still we are combining with our laboratory a meteorological station, 
thereby securing records of the various climatic changes which have 
а more or less considerable influence upon the behaviour of storage 
batteries. At some future date I hope to give some more informa- 
tion upon the matter, but at the present can only say that after 
carefully studying the characteristics of ammonia as an impurity for 
11 years I find them to be so varied in form and behaviour that I am 
as yet unable to tabulate or classify them for easy and ready detection. 
and I am sure that all will admit that the task before me is a verv 
formidable one; but in spite of that I have every hope of yet being 
privileged to make a thorough investigation into the behaviour and 
results of à most subtle and more or less unsuspected impurity that 
18 exceedingly deleterious in its action upon storage-battery plates. 


Resuscitation from Electric Shock —In the course of a 
Paper on this subject, read before the Ohio Electric Light 
Association, Mr. E. E. Noble described some experiments 
which had been carried out by Drs. Crile and McLeod of 
Cleveland, U.S.A. These experiments showed that an impor- 
tant factor in a fatal electric shock is the action of the current 
upon the heart itself, and that unless a relatively large part of 
the current passing through the body traverses the heart the 
shock will not necessarily prove fatal. A special examination 
of the blood showed that electric currents up to 2,300 volts 
caused no chemical or other changes in the blood itself, and 
animals whose blood was subjected to this test and were 
allowed to live showed no later effects. Neither does the cur- 
rent cause any change in the tissue of the brain, spinal cord or 
other nerve structures, as the animals subjected to this voltage 
and allowed to live showed no depreciation in function. For 
example, current at a pressure of 2,300 volts was passed through 
the brain of a dog, laterally and vertically, over a period 
of one minute. The dog was then resuscitated from the 
immediate inhibition or temporary suspension of anima- 
tion and allowed to live. No after effects were noticed. 
The following method of resuscitation is suggested by Dr. 
Crile: Place the patient at once upon his back with the 
head turned on one side ; place one hand upon each side of the 
chest over the heart; then exert rhythmic or regular pressure 
at the rate of approximately 40 to 60 times per minute, so as 
to press air out from the lungs and cause the heart to empty 
itself ; with each pressure upon the movable ribs air is forced 
out of the lungs and blood is forced out of the heart. With 
the recoil of the chest walls air is taken into the lungs and 
blood intothe heart. In this manner both artificial respiration 
and artificial circulation may be obtained, sometimes leading to 
immediate restoration of the normal functions of the heart and 
the respiration. This treatment should be begun at the earliest 
possible moment after the accident, and should be continued 
not less than 30 minutes. If it is a case of inhibition, that is 
to say, if the heart has been temporarily stopped by nerve in- 
fluence, and the amount of current which has passed through 
the heart has not been sufficient to cause fibrillary contractions, 
the chances for recovery in most cases should be very go-d." One 
thing supremely important must be borne in mind, and that is 
promptnessinapplying restorativemeasures. Asan illustration of 
the value of promptness in these cases, a case is recalled of a man 
who received a comparatively light shock resultingin unconscious- 
ness. After a period of about 20 minutes had elapsed after the 
shock the patient opened his eyes for а moment and move. 
slightly, and closed his eyes again, after which it was impos 
sible to revive him. There is good reason to believe that if res- 
torative measures had been promptly applied in this case death 
would not have resulted. It has been previously stated that 
death is due in these cases either to inhibition of the hear: 
due to nerve influence, in which resuscitation is possible, or tc 
fibrillary contraction, in which case resuscitation is not possite. 
As it can only be determined by direct examination of the hea’: 
whether or not fibrillary contraction has taken place, and 38 
it will be readily seen that this is impossible in casualty сз: 
and can only be done by a surgeon, it must be strongly empha 
sised that there can be absolutely no distinction in the trea- 
ment of these cases, and every case must be treated as thou 
it were merely a temporary suspension of animation. 
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A NEW WAYE MEASURER FOR WIRELESS 
TELEGRAPHY. 


Prof. J. A. Fleming, F. R.S., has been granted an English 
patent, No. 13,736 of 1904, relating to a new appare for 
measuring wave lengths in wireless telegraphy. The follow- 
ing is an abstract of the complete specification :— 


The waves to be measured are caused to induce other waves in a coil 
of wire, means being provided for varying the operative length of this 
coil in such a manner that as nearly as possible one or more complete 
stationary waves are set up, the length of the waves to be measured being 
deduced from the length of coil required for this purpose. The instru- 
ment consist of a long coil, K! K? (Figa. 1 and 2), of fine copper wire in- 
sulated with silk which is wound in one single layer in closely adjacent 
turns on a rod, K?, of ebonite, glass or other highly insulating material, 
ordinary wood not being suitable. The wire should be of rather fine, 
silk-covered copper, preferably one about half a millimetre or less in 
diameter. The diameter of the ebonite or insulating rod may be 8 om. or 


4 om., as found most convenient, and its length may be 2 metres or 
3 metres in all. This long helix is supported on insulating stands, such 
as e! е? es, preferably of glass or ebonite, at a height of 2 ft. above the 
ground or table. 

One end, K!, of this helix is connected to a metal plate, which may be 
а square or circular metal disc, say, Gin. in diameter. 
On the helix 


This plate forms 


one of the plates of a small air condenser, С!, ! K? slides 


DIAGRAMMATIC SKETCH or FLEMINa'8 WAVE MEASURER AND 
CONNECTIONS. 


a metal saddle, D, padded with tinfoil or other flexible metallic material 
to cause it to make good contact with the surface of the insulated spiral 
wire. This saddle is connected by a stout wire, w, with a good earth 
plate, Ez. The saddle D has an insulating handle and fits closely on the 
helix К! К:. The transmitter may be of any usual type; that shown 
consists of an induction coil, I, which has its secondary terminals con- 
nected to a spark-gap, S, and the spark balls are connected by a con- 
denser, C, and by the primary coil of an air-core transformer, T, the 
secondary circuit of which is inserted between an aerial wire, A and an 
earth plate, E'. To some point on this aerial above the oscillation 
transformer I is connected a small plate of metal, which may be square 
or round, ғау, 6 in. in diameter. is plate, together with the corre- 
sponding plate at the end K'of the helix K! K?, forms an air condenser, Ci. 
When the induction coil is in operation, sparks pass at the gap S due to 
the discharge of the condenser C, and these set up in the aerial wire A 
electrical oscillations having a certain frequency. To determine this fre- 
quency a vacuum tube of the kind ordinarily used in spectrum analysis, 
is employed consisting of a slender glass tube ending in two bulbs. These 
tubes are filled with rarefied gas, which may be carbonic acid gas, hydro- 
gen, helium or neon, the latter giving particularly good results. It is 
also desirable that the glass should be made fluorescent hy being impreg- 
nated with uranium. 

The oscillations in the aerial wire A act through the condenser C! пров 
the long helix К! K?, and, in accordance with well-known principles, they 
get up in this helix stationary electric waves which travel along the helix 


with & certain velocity and are reflected at the saddle D. If the saddle D 
is moved to such a position that the distance K! D is equal to one com- 
plete wave-length of a stationary potential wave upon the helix, then if 
we hold the vacuum tube above described at a point, V?, half way between 
K and D it will not be illuminated, because at that point the electric 
potential in the air near the spiral is extremely small, but if the vacuum 
tube is held at points, V! or V3, which are respectively one-fourth or three- 
fourths of the way from K! D, it will be brightly illuminated. If, how- 
ever, the saddle D is placed at any other position which is not an exact 
wave-length or multiple of the wave-length then there will be no such 
regular distribution of potential, but the vacuum tube will either glow 
or not glow irregularly in any position. It is, therefore, possible to ascer- 
tain the length of an electric wave on the helix by the glow or the absence 
of glow in the vacuum tube when held at these standard positions, If 
the helix is sufficiently long it is possible to adjust the position of the 
saddle D so that the distance, K D, shall be one complete wave-length 
corresponding to the frequency of the oscillations set up in the aerial 
wire A. The velocity with which electric waves travel along the helix, 
K! K?, is measured by the reciprocal of the square root of the product of 
the eapacity and inductance per unit of length of the helix, and these 
quantities—viz., the capacity c per unit of length of the helix with respect 
to the earth and tbe inductance І per unit of length of the helix can be 
determined by methods which are known to every eleotrician, hence we 
can determine the velocity, W, with which the potential travels along the 
helix for W z1/A/cl. Also if we call the wave-length of the stationary 
wave on the helix ^, and the frequency of the oscillations, n, then Wn 
and ^ are connected by the following equation, W =n) -1/V/ci. Hence 
from the observed value of W and the measured value of ^ we can deter- 
mine the frequency of the oscillations n. But this frequency must be 
the frequency of the oscillations in the aerial A. If A be the length of 
the electric wave radiated from the aerial A then A is equal to the 
velocity of light divided by the frequency of the oscillations n. 

Now, the velocity of light is known to be 3 * 10!? em, per second or 
1,000 million ft. per second. Hence we obtain the following rule for 
measuring the wave-length of the waves emitted by the aerial A. If, as 
stated, we call the length of this wave A, then we have the following 
equation for the determination of A in terms of the observed stationary 
wave-length A on the helix, and the velocity of the wave along the helix 
which can be determined from measurement of its capacity and induc- 
tance per unit of length. 


А =1000,000,000 ^ „cl ft. 


In order to prevent the stationary waves on the helix from being dis- 
turbed by the electric waves passing through space which are radiated 
from the aerial, it is generally necessary to interpose a large sheet of 
metal between the aerial and the helix K! K?. This sheet of metal must 
have a hole cut in it, just large enough to have the end of the helix К! К? 
to pass through it, and the sheet must also be connected to the earth. In 
place of a metallic plate, a sheet of metallic gauze may be used or even 
cloth or paper covered with tinfoil. 

It is convenient to attach to the stands e! e? e? a scale, E, and to the 
saddle D a pointer D!, by which the distance of the saddle D from the 
end K! of the helix may be read off at once, and this scale may be so 
divided as to show the length of the wave emitted by the aerial A directly 
in feet or metres. r 


The claims are as follow :—- 


1. The combination with a coil of wire whose operative length can be 
varied of means for detecting when a complete stationary wave or waves 
have been set up in the coil substantially as described. 

2. The combination of a coil of wire, a conducting saddle movable 
along the coil, an earth connection to the saddle, and a vacuum tube 
movable along the coil subszantially as described. 

3. Apparatus for measuring wave-lengths in wireless telegraphy sub- 
stantially as described and illustrated in the drawings. 

The date of application is June 17, 1904. 


In patent No. 13,736A of 1904 Prof. Fleming claims the 
combination of a vacuum tube and neon for the purpose of 
measuring electric waves. 
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CORRESPONDENCE. 


DIELECTRIC STRENGTH OF INSULATING 
MATERIALS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Str: I have been extremely interested in Prof, C. Kinz- 
brunner’s articles appearing in your issues of the 8th and 15th 
inst. and your editorial comments on them, and venture to put 
forward a few suggestions in the hope of still furthering this 
important question of dielectric strength. Before endeavour- 
ing to determine what is to be the ‘‘disruptive voltage,” it 
would perhaps be wiser to turn our attention to the reason 
why a dielectric breaks down under a high-voltage stress: is 
breakdown a mechanical rupture produced by voltage stress or 
is it due to the fact that, as the voltage increases (Ohm’s law 
holding good), the dielectric conducts, until being unable to 
dissipate its heat, the material is charred and breakdown occurs ? 
In the case of materials such as porcelain, glass and mica, which 
all have high dielectric strength and great molecular com- 
plexity, if the circuit be broken as soon after the material is 
punctured as possible breakdown seems to be the result of a 
mechanical rupture. Especially is this so in the case of mica. 
Yet all these materials can be maintained at a voltage slightly 
lower than that which produces rupture for a short time and 
their temperature will rise as much as 20°C. to 30°C. The 
same thing is true of presspahn and similar materials to a 
lesser extent, and if the time of application of voltage is 
greatly reduced, little or no charring takes place. The dis- 
ruptive voltage of all such untreated materials, however, is 
materially affected by the amount of moisture they contain. 
In view of these facts, and to enable one to compare materials 
of different manufacture, in addition to time tests, I have taken 
that voltage which produces puncture immediately on appli- 
cation as the “disruptive voltage," the circuit being closed on 
the high-tension side. "This has been found to give satisfac- 
tory results, and, moreover, with materials of uniform quality, 
nearly straight line laws for the ratio between thickness and 
dielectric strength. ‘The rate and ratio of increase of voltage 
play an important part in testing the dielectric strength, and 
the importance of applying high voltage tests on materials for 
very short periods of time cannot be too strongly emphasised, 
it being possible to badly damage the interior of some dielec- 
trics, whilst the surface shows no signs of injury. 

With reference to the shape of electrodes, pressure on mate- 
rial and wave form, my experience fully confirms Prof. C. 
Kinzbrunner's conclusions, but the reason for adopting a stan- 
dard frequency of 35 ~ seems hardly justifiable. Thoroughly 
drying untreated materials before testing reduces the “time 
constant " almost to a negligible quantity, in fact, after allow- 
ing for variation of the material, it is questionable whether 
there is one, and at this point I should like to ask Prof. C. Kinz- 
brunner, whether his curves are plotted from the mean of 
several tests made at each value. In conclusion, there can be 
little doubt that before endeavouring to obtain “ specific 
dielectric strengths" there is need of much experimental work. 
—- Yours, &c., HAROLD D. SYMONS. 

Manchester, Sept. 21st. 


ELECTROLYSED SEA WATER AS A DISINFECTANT. 
TO THE EDITOR OF THE ELECTRICIAN 


Sir: With reference to the article on *'Electrolysed Sea 
Water as a Disinfectant,” which appears in your current issue, 
may I state that I am rather surprised at Dr. Alexander's state- 
ment that when a solution of sodium and magnesium chloride is 
submitted to electrolysis “the sodium chloride acts as a con- 
ductor for the electric current," and only the magnesium chlo- 
ride is converted into hypochlorite. 

From my own rather lengthy experience of hypochlorite 
manufacture, I believe that this statement is incorrect. I have 
worked repeatedly with such solutions, and others containing 
practically no magnesium chloride, and find that the sodium 
chloride is split up into its component parts, reuniting to form 
sodium hypochlorite. At least one assumes that it is sodium 


hypochlorite, and one applies the arsenious acid test for avail. 
able chlorine. As Dr. Rideal has recently pointed out, this 
test is scarcely satisfactory, as it does not indicate the oxidising 
properties of the electrolytically-produced solution of hypo. 
chlorite compared with the relative oxidising property pos 
sessed by a solution of calcium hypochlorite prepared from 
chloride of lime.- -Yours, &c., W. PoLLARD Dicey, 


London, W. C., Sept. 23. 


LEGAL INTELLIGENCE. 


— — 


Rating Appeal. 


The Lands Valuation Appeal Court, Edinburgh, continued on Thursday 
last the hearing of the appeal of the Edinburgh Parish Council against 
the mode of valuation of the electric lighting undertaking of Edinburgh 
City Council. The yearly rent or value of the undertaking estimated by 
the assessor was £45,269, and the sum proposed by the Parish Council 
was £79,000. (The evidence given on the previous sitting was re 
in our issue of 15th inst. | 

Replying to the CHAIRMAN (Bailie Mallinson), Mr. SPENS, for re- 
spondent, stated that his clients calculated the amount of depreciation 
for the current year on the inland revenue basis at £22,409. 

Mr. PATON, City Chamberlain, said there was no allowance in the 
first two years, but, taking an estimate of what it would have been, to: 
gether with the amount allowed in subsequent years, and the estimate lor 
the current year, they calculated the allowance for depreciation up to the 
present date at £164,000. 

Mr. ADDISON SMITH, for the appellants, contended that there was no 
distinction between the Corporation gas and electric light undertakings. 
The mere fact that the undertaking was a public undertaking, and limited 
in its possibilities as regarded profits, did not take it out of the same 
category as gas works or water works cases. He further maintained that 
depreciation could not be taken off. Depreciation was a part of the burden 
to be borne by the landlord, and could not be taken off the rent. The tenan 
had to give the rent on the basis of the subject being maintained. 

Mr. SPENS argued that the assessor had not substantially erred і 
fixing the valuation at £45,269. The income tax authorities had ai 
depreciation, and he asked that £22,405 should be allowed for that. 4 
contended that the eleotric lighting undertaking could make unlimi | 
profits, and the Electric Lighting committee were entitled to deduc 
tenants’ profits. | 

The CHAIRMAN intimated that they sustained the assessors’ valuation, 
and dismissed the appeal. 

Mr. ADDISON SMITH asked that a case should be stated. 


— — —— 


The Supply of Electricity in Venice.—It is stated in 
L'Eclairage Electrique that Venice is supplied with electricity 
from a water-power station at Cellina, 56 miles distant. There 
are six main generating sets, each consisting of a water turbine 
driving an 1,800 kw., 1,000-volt, 50 c» Brown, Bover three 
phase alternator at 315 revs. per min. Current for the excit 
tion is obtained from three 130 kw. sets running at 500 re 
per min. The three-phase current is led to five group: 0 
transformers, each group consisting of three single-phase 6000 
formers delta- connected, and is stepped up to about 300 
volts, at which voltage the current is transmitted to 1 
The H. T. pressure at the power house is regulated in su n 
manner that the line voltage at Venice is kept constant, st 3 
loads, at 27,000 volts. Current for lighting the power static? 
is obtained from the secondary of a special three-phase traps 
former and from an accumulator battery which works Г 
parallel with the exciting dynamos. Four out of the five Тт 
transformers are connected to the transmission lines, the i 
transformer serving as a reserve. An automatic cut-out i 
inserted both in the primary and in the secondary Шо 
each transformer and discharge gaps are connected between ^" 
terminals on the primary side. As a protection against ov 
heating, thermometers are provided which close the pe | 
а гей lamp оп the switchboard when the temperature of 
transformers exceeds 40°C. A 200 H.P., 4,000 volt eynchror? 
motor (which may also serve as generator in case of neces в 
is fed from the bus bars and drives one of the exciter ** 
referred to above. The transmission lines are overhea Mi 
comprise four groups of wires, each group consisting of d 
wires of 0:082 sq. in. section. At Venice the voltage 15 з 
transformed down to 6,000 volts and then to 205 volts юг 
new distribution network and to 2,000 volts for the old netwo' 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


West Ham Corporation invite applications for the appointment of 
electrical engineer to take charge of their electricity supply under- 
taking. Commencing salary £300, increasing by annual increments 
of £50 to £500 per annum. Forms of application from the town 
clerk (Mr. Fred E. Hilleary), Town Hall, West Ham, to whom they 
must be sent in by Oct. 12. Further particulars are given in an 
advertisement. 

An electrician is required for the Gold Coast Railway to supervise 
and repair instruments, telephones, &c., and be responsible for the 
maintenance of telegraph line. Salary £250 & year, rising annually 
by £10. Further information may be obtained from the consulting 
engineers (Messrs. Preece & Cardew), 8, Queen Anne’s-gate, West- 
minster, S.W. Applications to the Crown Agents for the Colonies, 
Whitehall-gardens, London, S.W., by Oct. 11. See also an adver- 
tisement. 


Applications are invited for the position of assistant professor of 
chemistry at Heriot Watt College, Edinburgh. Salary £225. Ap- 
plications by Oct. 16. See an advertisement. 


A junior electrical shift engineer is wanted at once at the East 
Sussex County Asylum, Hellingly. Applications to resident engi- 
neer, See an advertisement. 


A well-known Stourbridge firm of stampers require an experi- 
enced electrician who thoroughly understands the making of arma- 
ture discs and other electrical stampings. See also an advertisement. 


Edinburgh Corporation invite applications for the post of assistant 
engineer, to act as station superintendent at one of their electric 
generating stations. Commencing salary £180, rising by annual 
increments to £270 per annum. Applications to the chief engineer 
(Mr. F. A. Newington), Dewar-place, Edinburgh, on or before Oct. 2. 


Willesden District Council require a charge engineer to take 
charge of a shift at its distributing sub-station. Commencing 
salary 35s. per week. Applications to resident engineer (Mr. J. G. 
Bruce), Electricity Offices, Salusbury-road, Kilburn, N.W., by Oct. 4. 


The Governing Body of Northampton Institute, Clerkenwell, Lon- 
don, E.C., require an instructor in mathematics in the engineering 
day courses. Salary £120 per session (October to July). Forms of 
application, &c., from the principal, Dr. R. Mullineux Walmsley. 


Wellington (New Zealand) Technical Education Board require an 
instructorin engineering. Salary £300, with £40 passage allowance. 
Particulars from the High Commissioner for New Zealand, 13, 
Victoria-street, London, S.W. 

An assistant head master is wanted immediately for Crawford 
Municipal Technical Institute, Cork. Salary £200. One holding 
the electrical engineering diploma of a technical college, with ex- 
perience in works and teaching, preferred. Applications to the head 
science master and organising secretary, Mr. E. A. O'Keeffe, B.E. 


A thoroughly experienced electrical engineer is wanted for abroad. 
See an advertisement. 

A works manager is wanted by an electrical engineering firm in 
the neighbourhood of London. See an advertisement. 


West Ham Corporation have appointed Mr. A. F. Hogg (principal 
of the Darlington Technical Institute) as principal of the West Ham 
Municipal Technical Institute. 

Mr. А. б. Cooke, M.A., head of the electrical department of Batter- 
sea Polytechnic, has been appointed principal of the London County 
Council’s Paddington Technical Institute. 

Mr. Haldane G. Cotsworth, A.M.Inst.M.E., has been appointed 
lecturer in electrical engineering at Wigan and District Mining and 
Technical College. Mr. Cotsworth is at present lecturer on machine 
construction and design, mechanical and electrical engineering, and 
workshop practice, and has charge of the steam and electrical engi- 
neering laboratories in the Battersea Polytechnic, and he is examiner 
in motor car engineering. 


Mr. T. Stirk has been appointed traffic superintendent of Bradford 
iramways. 


Personal.—Mr. Oswald Dewey, who has been for some time on 
the outside staff of Ferranti Limited, is about to join the Reason 
Mfg. Co., to take charge of their Birmingham office and to repre- 
sent them in the Midland district. The Reason Co.'s office is at 14, 
New-street, Birmingham, where correspondence may be addressed. 


EDUCATIONAL NOTICES. 


University of Liverpool.— Particulars of the courses of study in 
the Faculty of Engineering are given in an advertisement on another 
page. The session commences Oct. 2. The courses leading to the 


ordinary degree of Bachelor of Engineering or the certificate in 
engineering afford a general scientific training for those intending 
to become engineers or to enter any allied profession. Prospectus 
of the Faculty may be obtained from the Registrar. 


King’s College (London).—The session 1905-6 commences on 
Wednesday, Oct. 4. There are also evening classes for students in 
electrical and mechanical engineering, drawing, mathematics, 
physics and all science subjects. Prospectuses from the Secretary, 

ing’s College, Strand, London, W.C. Some further particulars are 
given in an advertisement. 


Armstrong College, Newcastle-on-Tyne,— We have received a 
copy of the calendar of this college for the session 1905-6, which 
commenced on Monday, 25th inst. In addition to the usual infor- 
mation as to fees, time-table of lectures, prizes, scholarships and 
exhibitions, full particulars are given of the courses of instruction 
in electrical, mechanical and mining engineering, physics and other 
science subjects. The degree of B.Sc. in engineering is conferred 
by the college. There are ulso evening classes. Copies of the 
calondar may be obtained (post free 1s. 4d.) from Messrs. Andrew 
Reid & Co., Newcastle-on-Tyne and London. 


Northampton Institute, Olerkenwell.— The full-day courses in 
the theory and practice of electrical, mechanical and horological 
engineering commence on Oct. 2. The entrance examination is on 
27th and 28th inst. The courses in mechanical and electrical engi- 
neering include periods spent in commercial workshops and extend 
over four years, and they also prepare for the B.Sc. degree in engi- 
neering of the University of London. Three entrance scholarships of 
the value of £52 each, giving free tuition for the full course in elec- 
trical or mechanical engineering, will be offered for competition at 
the entrance examination. 


Birkbeck College, London.— This institution, which has com- 
pleted 82 years of educational work, will commence the new session on 
Oct. 2, when the Right Hon. Sir Edward Fry will deliver the open- 
ing address at 7:30 p.m. There are day and evening classes in all 
subjects. The curricula and classes are arranged to provide full 
instruction and practical work for the various examinations for the 
degrees in sciences, arts and law of the University of London. 
Instruction is also given in the subjects required for various profes- 
sional and civil service examinations, in addition to day and even- 
ing classes in physics, chemistry, mathematics, geology and other 
science and commercial subjects. Considerable additions have been 
made to the equipment of the physical, chemical and metallurgical 
laboratories, and facilities are given for practical work. 


Borough Polytechnic Institute, London.— The classes in elec- 
trotechnics commenced on 25th inst. The course of instruction is 
arranged to cover three years. There are also lectures in advanced 
electricity and magnetism (stage 2), in the honours course (stage 3) 
and in electric wiring and fitting. Well-equipped laboratories are 
provided for practical work. An announcement elsewhere gives 
further information. 


Finsbury Lectures.—In the winter course which re-opens on 
Monday, Oct. 2, the lectures on Mondays will be devoted to alter- 
nating currents by Mr. H. H. Simmons, and to transformers, arc 
lamps and dynamo design by Prof. S. P. Thompson. On Wednes- 
days Prof. Thompson will lecture on the magnetic properties of iron 
and steel, and Mr. Hampshire on the electric circuit and on galva- 
nometers. The new wing is nearly complete, and it is expected that 
the drawing office and heat laboratory will be ready by the new year. 


Aberdeen —The question of the appointment of a manager for 
the Corporation electric tramways was discussed by the Tramways 
committee on Wednesday. It was decided that, until after the 
approaching municipal elections, Mr. J. D. Caird, the interim superin- 
tendent, should continue to discharge the duties of manager at a 
salary of £200 per annum. 


Alleged Extensive Frauds on Blectrical Firms.—At the Guild- 
hall (London) on Friday Wm. Leslie, Frances Cheesman, Richard 
Rosenberg, and George Webber, were again charged on remand with 
conspiring to defraud certain electrical firms. 

Mr. Houng, accountant to Gent & Co., said that the large order given 
by Leslie for sparking plugs in connection with theatrical performances at 
the Grand Theatre, Fulham, did not strike witness as strange. Leslie 
said the purpose for which they were required was & secret, but later he 
hinted that they were wanted for some big theatrical display, and witness 
concluded that they were going to produce some new and wonderful elec- 
trical effects. His firm's account with Webber for goods ordered through 
the Electrical Accessories Co. amounted to £1,134. 6s. The profit would 
have been £300. 12s.—a little over 86 per cent. He admitted this was 
an unusual profit, but Leslie was to have 5 per cent. of this. He regarded 
Leslie as the representative of Webber (a well-known contractor at Put- 
ney) in the matter. His firm was not in the habit of giving commissions 
to agents in that way unless they were particularly asked for." Leslie 
informed witness that he had bought one lot of these plugs from another 
firm for 7e. 3d., but they had not treated him well, so he went to them. 
Leslie said the Electrical Accessories Co. were charging 5s. 9d. each for 
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these plugs. He went and saw Miss Cheesman and beat her down to 
58. 3d. Miss Cheesman it is stated, received a cheque from Gent & Co., 
who, however, were unable to obtain payment from Webber. 

After some further evidence the case was again adjourned. 

In connection with the above proceedings, the A. C. Electrical Co. 
(Addinell & Chamberlain), Saracen-buildings, Snow Hill, E.C., ask 
us to state that they are in no way connected with the company 
mentioned. 


Argentina.—The ‘ Review of the River Plate" says Urdaniz & 
Co. have applied to Buenos Ayres City Council for a concession for 
70 km. (about 483 miles) of electric tramways. This, like other pro- 
posals received by the Municipality, includes routes covering portions 
of existing lines. 

The Buenos Ayres Lacroze Tramways Co. was recently formed to 
acquire the horse tramways of Lacroze Bros. & Co. The work of 
converting the system to electric traction will be carried out by J.G. 
White & Co. 

Buenos Ayres Corporation has postponed consideration of an ap- 
plication for powers to construct underground electric tramways 
(referred to in a recent issue of The Electrician) pending decision of 
the question whether it would not be preferable for the Municipality 
to carry out the work themselves, and a bill has been sent to Con- 
gress asking for powers for the Corporation to construct tramways. 

Rosario Municipality have accepted the tender of a Belgian com- 
pany for the construction of electric tramways. 


Australasia —The inauguration of the first section (9 miles) of 
the Electric Supply Co. of Victoria’s electric tramways at Ballarat 
took place last month. At a luncheon which followed Mr. Benjamin 
Deakin, the company’s engineer and manager in Australia, stated 
that the scheme had cost £105,000, up to the end of June, the im- 
ported material (all British) costing £32,000. The company hoped 
that in time they would be able to give a cheap supply of current for 
power in Ballarat and Bendigo. The plant at the tramway power 
station comprises three Stirling boilers, fitted with feed-pumps and 
economisers, three 450 H.P. steam engines coupled to three 300 kw. 
dynamos. The cars were supplied by Duncan & Fraser. British 
Insulated & Helsby cables are used both for traction and lighting. 


Battersea (London).—In order to encourage tenants on the 
Latchmere and Town Hall estates to use electric light, the Council 
will present a new 8 c.p. or 16 c. p. lamp for every 60 units of energy 
consumed. 

A recommendation by the Lighting committee to ask the L. C.C. 
to convene а conference of local authorities to consider the question 
of the erection of large generating stations and the supply of elec- 
tricity in bulk was adopted at the Council meeting on Wednesday. 


Berlin.— The Supervisory Board of the Grosse Berliner Strassen- 
bahn Gesellschaft has sanctioned the proposal of the directors to 
convert the service into an underground system in certain streets 
where the traffic is heavy. The cost of the change is estimated at 
60,000,000 marks. ; 


Berhill.— The Council have received sanction to a loan of £4,200 
for electric lighting extensions, to be repaid in 18 years. 


Bridlington.—The Council are borrowing £4,500 for extensions 
to the electricity works. 


Cleethorpes.—The Council have decided to complete the purchase 
| the power station of the Great Grimsby Street Tramways Co. 
at once. 

An agreement is also to be entered into with the company, by which 
the latter is to pay depreciation from April 3, 1905, until the passing of 
the bill to enable the company to take a lease, and the company is also to 
pay all working expenses until the proposed lease is executed. The Council 
will purchase the arc lamps, standards, &c., erected by the company. 


Coventry.-—The Corporation have decided to increase the salary of 
the borough electrical engineer (Mr. J. A. Jeckell) to £450 per annum. 


Devonport.—The Electric Power committee again recommend 
the Council to increase the salary of the borough electrical engineer 
(Mr. J. W. Spark) by £25 per annum as from Oct. 1. 


Dunfermline.— The Electric Lighting committee are dissatisfied 
with the terms offered by the Fife Electric Power Co. for the supply 
of electricity in the district. 


Darham.—The Rural Council will oppose the application of the 
British Electric Traction Co. for an extension of time to construct 
the Durham & District light railways. 


Bast Ham.—It was reported to the Council on Tuesday that the 
gross profit on the municipal tramways for the past four years 
amounted to £33,670, and that of this amount £11,754 was applied 
in repayment of debt, £17,055 to interest and £1,305 to depreciation 
and reserve, and £1,806 to meet initial expenses. It was resolved to 
transfer the balance (£1,750) to relief of rates. Capital expenditure 
on the undertaking at March 31 was £152,277. 

The gross profit on the electricity undertaking for the same period 
was £26,849. £9,180 has been applied to repayment of capital ex- 


penditure, £12,771 for interest, £2,358 put to reserve and deprecia- 
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tion and £790 initial expenses. The balance (£1,750) has been voted 
to relief of rates. Capital expenditure to March 31 was £117,286. 


Edinburgh —The accounts of the electricity department for the 
year to May 15 last show capital expenditure £897,298. 7s. 6d., 
increase £51,962. 

Income was £118,870. 15s. 1d. Working expenses were £47,398. 16s. 4d. 
and gross profit £71,471. 18s. 8d. Interest required £21,387. 11s. 4d., 
contribution towards liquidation of debt £27,950. 4s. and income tax 
£1,073. 9s. 9d., the net profit being £21,142. 18s. 3d., compared with 
£23,997. 73. 4d. in the previous year. Out of this £9,822. 75. 4d. has been 
contributed to relief of rates, and £14,175 carried to reserve, 12,845,465 
units were generated, compared with 11,704,182 in the previous year, 
7,542,739 supplied for publie lighting (against 7,001,715), 2,705,259 for 
motive power (against 2,291,976) and 1,400,503 to arc lamps (against 
1,311,174). 

Bxbibitions.—An electrical exhibition, promoted by the District 
Council, will be opened at Whitby to-day (Friday), and will close 
on Saturday, Oct. 7. Illustrations of the application of electricity 
to motive power form a leading feature, and models of boilers, 
mechanical stokers, turbines, &c., are also on view. 

An electrical exhibition is also being held this week at the town 
hall Hawick There is an interesting display of electric light 
fittings, arc and incandescent lamps, electric motors, cooking and 
heating appliances, electromedical apparatus, &c. The exhibition 
has been organised by the Urban Electric Supply Co. 


False Pretences.—At North London Sessions, last week, à 
Frenchman (Felix Chas. Colin) was sentenced to six months’ im- 
prisonment for obtaining various articles by false pretences from the 
Walsall Electiical Co. 


“ Gog and Magog." — For many years the giants Gog and Magog, 
which are a conspicuous feature in the Guildhall, London, have 
served many purposes, not the least of which has been to frighten 
children, owing to the gloom of their surroundings. This is to be the 
ease no longer, for they have come within the scope of improve 
ments" sanctioned by the City of London authorities, and their 
immediate vicinity is now illuminated by electricity. Under the 
genial rays of the electric light, and after a good clean up, they look 
quite respectable giants. 


Hackney (London).— Application is to be made to the L.C.C. to 
sanction & loan of £5,008 for electric lighting. 


Incorporated Municipal Electrical Association.— Mr. Horace 
Boot, chief electrical engineer to the Tunbridge Wells Corporation, 
has been selected by the Council of the Incorporated Municipal Elec- 
trical Association to fill the vacancy caused by the resignation of 
Mr. Hamilton Kilgour. The choice has fallen on Mr. Boot owing 
to his having received the next largest number of votes after the 
elected members of council at the annual ballot for new members of 
council in June. 

Indian Tour of the Prince of Wales.—In connection with the 
forthcoming tour in India of T.R.H. the Prince and Princess of 
Wales a new train has been constructed in the carriage works of the 
East Indian Railway at Lilloah, near Calcutta, from the designs of 
the carriage and waggon superintendent of the line (Mr. H. Kelway- 
Bamber) The train consists of nine vehicles, is 680 ft. long, weighs 
nearly 383 tons, and is completely vestibuled from end to end. 
Electric fans and electric lighting are installed, the generators being 
fitted under the frames. 


Isliogton (Gondon).—The capital expenditure of the electricity 
department, at March 31, was £410,229. 1s. 8d, an increase of 
£17,057. Os. 9d. on the year. 

The year’s receipts were £53,872. 78. 3d. (compared with £48,435. 11s. 9d. 
in previous year). Working expenaes were £30,906. 13s. 10d. Gros 
profit was £22,965. 13s. 5d. (against £19,922. 15s. 6d.) which, with 
£60. 5s. 7d. brought forward, made £23,025. 19s. After payment 
of instalment of capital (£6.356. 2s. 4d.), interest on loans, e. 
(£11,448. 18s, 3d.), and allowing £207. 17а, 2d. for bad debts, the net 
profit was £4,547. 9s. 2d. (against £1,054. 1s. 8d.) 2,018,143 units were 
tupplied for private lighting (against 1,794,686) and 1,078,921 for pablic 
lighting (against 1,072,961). Working expenses per unit sold were 2-204. 
(against 2:214.) and total costs 3:62d. (against 3:784.) There are 490 
street arc lamps (against 483). There are 1,319 private consume 
(against 1,133), with the equivalent of 110,673 8 c.p. lamps connecte 
(against 102,755). The load factor was 15-09 (against 14:5). 


Leicester.— It was reported to the Corporation on Tuesday that 
the outstanding capital expended on electric lighting was ,993. 

Revenue for the past half-year was £15,119, and expenditure £5,509, 
leaving a profit of £9,610 (increase £360 on corresponding period last 
year) £3,697 was paid as interest and £3,343 sinking fund, leaving à 
net profit of £2,623, which made the aggregate profit to date on electric 
lighting £15,172. The Council decided six months ago that the new 
machinery and plant now being put in should be paid for out of pone 
rather than expend further capital. When the new plant is fixed it " 
absorb £12,000 to £13,000 of the profits, leaving about £2,000 in ban a 
It is hoped when the new machinery is completed plant sufficient tom 
all demands for a long time to come will have been provided. 


Madras.—Crompton & Co. have been granted a licence шй, 
Indian Electricity Act to establish electricity works in Madras. The 
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works will be established and maintained by an independent com- 
pany to be formed in England. 


Mexico —Mexican imports from the United Kingdom in 1903-4 
included electric lighting apparatus nil, compared with £46,886 for 
1902-8. Other electrical goods imported show a value of £10,928 for 
1908-4, compared with nil previously. 

The British Consul at Vera Cruz issues a renewed warning against 
the claims of so-called indiarubber companies which have recently 
been floated in the Uni ed States. These claims to public sub- 
scription are based upon rubber-collecting enterprises in Mexico, 
such claims being declared to be fraudulent. The ventures have 
been floated on a large scale, and are estimated to have cost the 
investing public of late years nearly £1,000,000. 

The same Consul, writing on the subject of the development of 
British trade in Mexico, again points out the necessity for adver- 
tising in Mexico, and calls attention to the fact that a British 
advertisement is seldom seen in the newspapers of that country. 
On the contrary, the American advertisement is everywhere con- 
spicuous. The Consul (Mr. Leay) offers to supply a list of the best 
periodicals and trade journals in Mexico for this purpose. There is 
& demand throughout Mexico (continues the report) for electric 
lighting and other apparatus, implements and tools and engineering 
accessories and stores of all kinds. 

During 1905 the Mexican Telegraph Co. have laid & new direct 
cable between Galveston and Coatzacoalcos, about 800 nauts in 
length. The cable was manufactured by Siemens Bros. & Co. and 
the work of laying was carried out by that firm's c.s. ‘‘ Faraday." 

Particular attention is called to the possible market in Mexico for 
hydraulic machinery, turbines, &c., driving belts, steel ropes and 
similar goods. There is water power to the extent of 10,960 n.r. in 
use in the State of Vera Cruz and in that of Jalisco 10,206 H. p. is 
utilised for electric generating purposes. 

It is reported that the Mexican-American Power Co., which is com- 
posed of Philadelphia capitalists, are to erect a series of electric 
power stations near the city of Mexico and build transmission 
lines to provide power for operating industries there and in towns 
adjacent. 


Municipal Telephony.— A meeting of Hull Telephone committee 
was held on Tuesday. 

Ald. Ногрек, in referring to a resolution passed by a sub-committee, 
and the consideration of which it was proposed should take place in 
camera, thought it should be mentioned in the Press that the Corporation 
were doing their best to give their subscribers an efficient service under 
difficult cireumstances. The Corporation had the State and the National 
Telephone Co. against them, but were deserving of the support of the mer- 
chants who promised them support at first. If they did not give them 
that support, the losses of the telephone undertaking would be at their 
doors. The committee had fulfilled their behests. 

The manager of the telephone department (Mr. T. Ногме) reported onthe 
complaint of the Humber Pilotage Commissioners as to the service (referred 
to in our last issue), and stated that practically all the difficulties arose in 
connection with intercommunication, and that whilst they had experienced 
some difficulty in communicating with subscribers on the National system, 
the most serious trouble arose owing to the National subscribers not being 
able to get through with them. 

The CRAInMAN thought it should have been mentioned at the meeting 
of the Pilot Commissioners that a breakdown on the National Co.'s line 
had caused the delay of three days which had been complained of. 

The Town Clerk (Mr. E. LAvERAck) reported that he had been in com- 
munication with the Post Office and had set forth fully the circumstances 
under which the Corporation were induced to establish a municipal tele- 
phone service in Hull, and to take their licence to 1911 only. He stated 
that the committee hoped that, on consideration of such circumstances, 
the Postmaster-General would see his way to meet the views of the com- 
mittee as expressed in their resolution of May 10—namely, either to 
undertake to grant a renewal of the Corporation licence or to purchase 
the whole of their plant in 1911. The Postmaster-General, however, 
stated that he could not see his way to comply with either of these re- 
quests, and suggested that in theinterests of all parties some arrangement 
should, if possible, be made in the Hull area to avoid further duplication 
of plant aud, as far as possib.e, to secure consolidation of the two com- 
peting systems before 1911, and he further stated that he was of opinion 
that such an arrangement might be brought about without any sacrifice of 
the object which the Corporation had had in view—namely, the main- 
tenance of an efficient system of telephonic communication combined with 
moderate rates of charge—and that he was prepared to assist the Cor- 
poration if they desired to take steps in that direction by such means as 
might be in his power. As an alternative, the Postmaster-General further 
called attention to the statement mads by him in the House of Commons 
on Aug. 9 last that he was perfectly ready to enter into negotiations with 
any of the municipalities that might wish to negotiate for the sale of 
their telephone service to the Post Office. Mr. Laverack further reported 
that he had received sanction to the loan of £20,873 to extend the tele- 
phone system. 


At Brighton Corporation meeting, on Thursday of last week, the 
chairman of the Telephone committee (Councillor Lintott) moved 
ihe adoption of the report set out in our last issue. 

He said, although the committee and the Telephones department were 
somewhat unduly criticised at the recent inquiry, it was a pleasure to 
them to know that the L.G. Board had seen no reason for withholding 


any роп of their proposed loan. With regard to the other portion of 

the Board’s communication to the Council, it was a matter of great im- 

portance, and, recognising its delicacy, he would suggest that the Council 

should allow the proceedings to go through without discussion. | 
The report was adopted. 


" Musselburgh-Cockenzie Tramwaya.—The National Electric 
Construction Co. are surveying the route of this projected tramway, 
and will apply for Parliamentary powers next session. 


Natal Government Tenders. A Government notice has been 
issued amending the regulations affecting the call for tenders by the 
Natal Government. When tenders are called for in England as well 
as in South Africa four months’ notice is to be given. Other particu- 
lars are published in the Natal Government Gazette, which can be 
seen at the Board of Trade Offices, 73, Basinghall-street, London, Е.С. 


Over-Bridge and Embankment Tramways.—4At the meeting 
of the Court of Common Council (City of London) on Tuesday a 
communication was read from the London County Council relative 
to the decision of the latter council t» introduce in 1906 the legis- 
lative proposals embodied in the London County Council (Tramways) 
Bill, 1905. The City Corporation was invited to also introduce a 
bill for either widening or re-building Blackfriars Bridge, and the 
Corporation were invited to confer with the Council upon the whole 
subject. It was decided to refer the question to the Bridge House 
Estates committee, who were empowered to obtain expert advice 
and to confer with the County Council. 


Phiiippines.—Electricity supply for lighting and power is being 
introduced in many places in the Philippines besides Manila. 


Plymouth.—The Pennycomequick tramway route was opened 
for traffic on Thursday last. 


Portemouth.—The Tramways committee are urged to extend the 
electric tramways to Milton. 


Rawtenstall.—An inquiry was held last week into the applica- 
tion of the Council to borrow £12,000 for electricity supply. Electric 
eurrent will be supplied in bulk by the Lancashire Electric Pow?r 
Co., the Council acting as distributors. The agreement between the 
Council and the company is for five years. 


Rickmansworth.—The Rural Council will oppose the application 
of the Uxbridge and District Electric Supply Co. for a provisional 
electric lighting order. 


Technical Instruction in Technical Institutes and Evening 
Bchools.—The Board of Education have issued à memorandum to 
the inspectors of Technical Institutions on the co-operation of em- 
ployers and the managers of Technical Institutes in the instruction 
of employés or apprentices :— : 

The Board consider that, as there appears to be great variety in the 
character and amount of such co-operation, a short account of a few typi- 
cal examples may be of value in showing what has been found actually 
possible under present conditions. 

Fees and Prizes. —Perhaps the simplest and most common method of 
co-operation is that in which the employer or employing firm pays the 
technical institate or evening school feea of those employés who take 
classes or coursesapproved by the employer as suited to the circumstances 
of the special industry concerned. A report as to the attendance and 
progress of students thus assisted is generally required, and without this 
condition the assistance is likely to be ineffective. In some cases the 
necessary books are also supplied, partly or entirely at the employer's 
expense. Prizes are not infrequently given by employers to students who 
pass with success the examinations of the Board of Education, of the City 
and Guilds of London Institute, of the Society of Arts, or of other recog- 
nised examining bodies. Such prizes generally take the form of a money 
gift. In one of the best thought-out schemes of this kind the prize 
increased in value with each year of the student's evening school course, 
reaching a maximum of £5 for the best fourth year student. Prizes given 
by employers are sometimes restricted to their own employés, but more 
frequently given to the institution and open to competition among all 
students in attendance. 

Increase in Wages.—In certain cases students who have passed success- 
fully through a course of study approved by the employer become thereby 
entitled to a rise of wages which would not otherwise be granted. In 
several instances the usual annual increase in rate of wages of an appren- 
tice, or an advantage of 6d. or 18. a week additional wages, is made partly 
dependent eitber upon regularity of attendance at approved evening 
classes, or on passing certain approved examinations, As apprentices’ 
wages are frequently arranged on a graduated scale, this practically 
amounts to placing a second or third-year apprentice on the wage level 
of one in his third or fourth year. Again, the recognition of increased 
efficiency may be marked by preference in selection for posta carrying 
greater remuneration or greater chances of promotion. Thus, engineer- 
ing firms not infrequently offer encouragement to students who show 
marked excellence in their technical studies, by transferring them from 
one section of the workshop to another, or to the drawing office, so that 
they may enjoy opportunties of obtaining wider trade experience. 

. Time Allowed for Continuance at Classes. —More varied in form and 
more subject to local and trade conditions are the concessions in the 
‘matter of working hours which some firms find it in their power to make. 
‘There are already numerous examples of students attending approved 
evening classes being allowed, without loss of pay, some reduction on the 
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ordinary hours of work. Thus some firms allow employés to leave the 
works on two or three days in the week at an hour which enables them to 
attend evening classes with some degree of comfort in the way of obtain- 
ing meals and changing working clothes. Allied to this is the plan 
adopted by some large engineering firms by which the attendance of 
students at courses or classes held during the ordinary working hours is 
looked upon as a definite portion of their employment, counting as wage- 
earning or apprenticeship time. This plan has been widely adopted. 
Another method takes the shape of writing off" part of the appren- 
ticeship course, thus possibly reducing the apprenticeship of a good stu- 
dent by a year. Many large engineering firms employing a number of 
apprentices make arrangements for their attendance one day per week, or 
two half-days per week, or two or three hours one afternoon or early 
morning per week, at an approved course of instruction at a technical school. 

Higher Instruction.—In a few cases employers, or а federation of em- 
ployers, have selected a few specially qualified students and have arranged 
that these shall receive scholarships, or maintenance and fees, while 
attending a two or three years’ full-time course specially arranged to bear 
on their industry. Very carefully-thought-out schemes for promoting the 
higher technical education of selected employés have been worked out in 
npecial cases. 

Supervision.—Another valuable form of co-operation is found in the 
work of the committees of employers, formed in certain districts, to keep 
the curriculum of the technical institute under observation and to exercise 
on it a beneficial influence by the suggestions and guidance which those 
actually engaged in an industry can so well give. Where any such Com- 
mittee exists, it is found to be of advantage that a certain number of 
persons should be members both of the employers' committee a nd of the 
technical institute or education committee of the locality. Such an 
arrangement facilitates, too, another form of co-operation ; for where the 
employers are satisfied of the value of the instruction given at the tech- 
nical school, and maintain some personal touch with the work done there, 
they will often give a preference to the students in dealing with applica- 
tions for admission to their works and offices. 


Telegraph Communication to the Oongo.—It is announced 
that from Oct. 1 the Congo telegraph system will be connected with 
Europe through the French lines. 


Theft of Electrical Fittings.—At Thames Police Court (Lon- 
don) Henry Lofthouse, electrician, has been sentenced to four months’ 
hard labour for stealing a quantity of electrical fittings from his 
employers, the proprietors of the Dow Palace Theatre of Varieties. 


Tipton.—The outstanding differences between the Council and 
the local tramways company have been settled. 

The company undertake within three months of the sealing of the 
agreement to electrify the line from Dudley to Princes End, and alao to 
reconstruct and electrify the tramway from Wednesbury boundary to 
Ocker Hill railway station. The intermediate portion to bo electrified 
and reconstructed within 18 months from sealing of agreement unless the 
Council extend that time. The company also undertook to pay to the 
Council £150 for watering the track up to April 3 next, and £110 per 
annum in advance from that date ; also to pay all costs incurred by the 
Council. The British Electric Traction Co. have consented to become 
guarantors under the agreement. 


Tottenham.—The Council have accepted the offer of the North 
Metropolitan Electric Power Supply Co. to take on hire a small 
gas engine and a 6kw. dynamo, to supply current temporarily to 
the council chamber and committee rooms. 


Tunbridge Wells.—A meeting of ratepayers was held on Wed- 
nesday to protest against the proposed transfer of the municipal 
electricity works to a company. A motion was adopted urging 
councillors to oppose the sale. 


Victorian Electrical Institute.—The ‘‘ Australian Mining 
Standard " announces that efforts are being made to organise an 


electrical association or institute in Victoria, with headquarters at 
Melbourne. 


West Ham.—The borough electrical engineer (Mr. W. J. W. 
Bullock) has resigned in order to join the firm of Bruce Peebles & 
Co., of Edinburgh and London, as chief of their contract department. 
Applications are to be invited for a successor at a commencing salary 
of £350 per annum, with annual increments of £50, until a maxi- 
mum of £500 is reached. 

The borough treasurer reported on Tuesday that he was unable to 
anticipate any surplus on the tramway undertaking for the current 
financial усаг. 


Workmen's Compensation Acts.—A Parliamentary paper has 
been issued giving statistics of proceedings during 1904, under the 
Workmen's Compensation Acts, 1897 and 1900, and the Employers’ 
Liability Act, 1880. 

Compared with 1908, there was an increase in the number of casea 
taken into the Courts, but à decrease in the number of appeals. The 
majority of claims were settled by agreement, and only a small percentage 
were made the subject of formal arbitration. Even in cases of death not 
more than 25 per cent. came in any way before the Courts, including many 
cases finally settled out of Court, and others in which the only question 
was the apportionment of the compensation among dependents. The 
actual number of deaths by accident, and of claims for compensation in 
case of death, respectively in England Wales were as follows: Deaths 2,065, 
cases brought before County Courts 524. There are no official figures of 
the number of persons injured and disabled from work for more than a 
fortnight. Taking the Board of Trade returns as to the numbers em- 


ployed, and the average weekly earnings, the amount paid as compensa- 
tion in 1904 works out at less than 10s. per £1,000 wages paid. Of the 
amount paid in compensation less than 9 per cent. was the subject of 
proceedings in the Courts. 

Worksop.—The Council have received sanction to a loan of 
£3,000 for electric lighting extensions, repayable in 16 years. The 
Council will ask the L.G. Board to extend the period to 25 years. 


Yokohama.—The imports of telegraph wire into this city rose 
from 4,213 tons in 1908 to 6,540 tons in 1904. The imports of 
general machinery (including electrical) in 1904 amounted in value 
to £685,000, compared with £505,000 in 1908. The imports of elec- 
trieal lighting apparatus in 1904 were valued at £29,529, compared 
with £21,277 in 1903; electric motors £95,199, against £49,175: 
steam boilers and engines £91,565, compared with £51,685; electric 
wires and cables £65,077, compared with £31,651; and submarine 
telegraph cables, &c., £55,094, against £10,810. 


TRADE NOTES AND NOTICES. 
— 9——— 

“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is ready, price 158., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data up to 
date, and the Directorial Division of the new volume has 
been thoroughly revised and amplified. All branches of 
Electrical Engineering and Industry are fully treated, and 
Electro- Financial matters have received every attention in 
the new volume, which aggregates more than 2,000 pages. 
If possible, the Directory Division is more complete and 
accurate than in previous issues. All merz lists of members 
of societies and institutions are excluded, as quite unreliable 
for Traders’ purposes. The number of large sheet Tables, 
&c., has been increased, and the 1905 Edition of this indis- 
pensable work is offered as th: most complete book of the 
kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry. 


TENDERS INVITED. 


Barnes Urban District Council invite tenders for supply, delivers 
and supervision of erection of a condensation water purifier and 
grease eliminator. Specification, &c., at the electricity works, Hizh- 
street, Mortlake, London, S.W. Tenders to the electrical engineer 
(Mr. C. S. Davidson), by noon Oct. 10. See also advertisement. 


The Directors of the Great Western Railway Co. invite tenders 
for supply of stores for the year ended Nov. 30, 1906, including tele- 
graph instruments, apparatus (insulators, &c.), ironwork, tools and 
drysalteries, electric light carbons, incandescent electric lamps. 
brasswork, india rubber goods, oils, glass, wire, ironmongery, metals. 
&c. Samples and patterns may be seen at the general stores, Swin- 
don, from Oct. 4 to 18, on application at the oflice of the stores 
superintendent, where specifications, &c., may be obtained. Tenders 
to the secretary (Mr. G. K. Mills), Paddington Station, London, W.. 
by Oct. 16. See also an advertisement. 


The directors of the Metropolitan Railway Co. are prepared te 
receive tenders for the supply of general stores during the 12 month: 
ending Oct. 31, 1906, including electric lamps, carbons, ebonite cells. 
electric wire casings and wood wool, electric wires and cables, tele- 
graph fittings, battery jars, zines, insulators, &c. Forms of tender 
from the secretary (Mr. R. H. Selbie), 82, Westbourne-terrace. 
London, W., on or after 26th inst., and samples and patterns may 
be seen at the office of the company’s storekeeper, adjoining Neas- 
den Station, N.W., from Oct. 2 to Oct. 7, inclusive. ‘Tenders must 
reach the secretary not later than 10 a.m. of Monday, Oct 9. 

The directors of the Lancashire Ё Yorkshire Railway Co. invite 
tenders for the supply of the company's ordinary requirements c: 
stores during the 12 months ending Oct. 81, 1906, including indie 
rubber, oil, ironmongery, reflectors, &c. Further particulars a»: 
forms of tender from Mr. Duffin, Stores Department, Osborne 
street, Manchester, where samples can be examined. Tender 
addressed to the directors, to the secretary (Mr. R. C. Irwin), Hunt 
Bank, Manchester, by 10 a.m. Oct. 2, 
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London County Council invite tenders for the manufacture and 
laying of 56 miles of low-tension, lead-covered, paper-insulated 
cables, 20 miles dry-core telephone cables, cast-iron feeder pillars, 
&c., 24 miles extra-high-tension, three-core, lead-covered, paper- 
insulated cables, &c. Tenders (addressed to the Clerk of the Council) 
must be lodged at the County Hall, Spring-gardens, S.W., by 10 a.m. 
Oct. 8. 


Middlesex County Council require tenders by Oct. 4 for permanent- 
way construction, &c., for electric tramways in Bounds Green-road, 
and High-road, Southgate. Particulars from County Engineer, 
Middlesex Guildhall, Westminster, S.W. 


Chorlton and Manchester Joint Asylum committee require ten- 
ders by Oct. 8 for supplying and fixing telephones and electric bells 
at the new colony for epileptics, Langho, near Blackburn. Specifica- 
tions from the Clerk, Chorlton Union Offices, All Saints, Manchester. 


The Commissioners of H.M. Works and Public Buildings require 
tenders by noon Oct. 10 for the erection of a power station for the 
P.O. at Blackfriars, London, S.E. 


Prestwich Council want tenders by noon Oct. 9 for wiring their 
offices. 


Aston Manor Corporation want tenders by noon Oct. 5 for super- 
structure of extension of Chester. street power station. 


Paisley Corporation invite tenders, by Oct. 2, for 12 months’ 
supply of oils. 


Tenders will be received up to noon, Dec. 1, at the offices of the 
Deputy Postmaster-General of the Commonwealth at Brisbane, 
Queensland, for the supply at Brisbane of 150 branching-system 
table telephones. Specifications: &c., from the General Post offices 
at Sydney, Melbourne, Brisbane and Adelaide. 


Tenders are invited for a concession for the construction and 
working of an electric tramway in Madrid from Ronda de Valencia 
to Glorieta del Puenta de Toledo. These tenders will be received 
by the Director of Public Works, Madrid, up to Nov. 27. Further 
particulars are given in the ‘ Madrid Gazette" for Sept. 22, and it 
is advisable to consult these. 


TENDERS RECEIVED AND ACCEPTED. 


Among the contracts recently secured by Dick, Kerr & Co. (Ltd.), 
Abchurch Yard, Cannon-street, London, E.C., are the following :— 

For James Kenyon & Son: Complete generating plant and motors for 
driving spinning mills; Cammell, Laird & Co.: 300kw. d.c. generator ; 
Wallasey Council: five single-truck cars with top covers, complcte with 
electrical equipments; Ashton-under-Lyne: 500kw. d.c. generator; 
Buenos Ayres Port & City Tramways : 24 double-service cars and equip- 
ments, and 10 combined freight cars and electric locomotives ; Cawnpore 
(India) Tramways : 20 single.deck cars and equipments ; London County 
Council: 16 single-deck steel cars, specially designed for L.C.C. subway 
eames ; complete generating plant and motors for driving the Star paper 
mills, 

West Ham Corporation have accepted the tender of Crompton & 
Co., at £58. 10s., for a 5 B. H. b. alternating-current motor for driving 
mechanical stokers at the generating station. The British Thomson- 
Houston Co.’s offer was £59, and that of the Fuller-\Wenstrom 
Electrical Mfg. Co. £59. 6s. 


Swindon Guardians have accepted the tender of J. Lott for 
electric cable at 82s. 6d. per 220 yds. and that of Bays & Co. for 
electric lamps. 

Croydon Couneil have accepted the tender of T. Harding Churton 
& Co., for three electric motors and pumps for their South Norwood 
sewage farm at £292. 


Cardiff Asylums committee have accepted tho tender of T. & T. 
Vicars for the erection of mechanical stokers for the electric lighting 
station at the new asylum at £787. 10s. 


West Ham Corporation have placed an order with Edgar Allen & 
Co., at £542. 10s. 6d., for special work in connection with the new 
tramway junction at Barking-road. 


Empire Roller Bearings Co. have secured the contract for supply- 
ing roller bearings axle boxes to the Bengal-Nagpur Railway Co. 
for use on heavy goods waggons. 

Tottenham Council have accepted the tender of Evered & Co. at 
£203. Os. 9d. for electric fittings for the council chamber, com- 
mittee rooms, &c. 

West Ham Corporation have accepted the tender of J. Wilson, at 
£466. 3s., for wiring the Hilda-road schools. In the event of a con- 
tract not being entered into, the next lowest tender (that of the Dis- 
trict Electric Co., at £500) is to be accepted. 


Walthamstow Council have accepted the tender of Chas. Booth 
& Co. at £24 for a Crellins patent armature-removing bogie. 

Caerphilly Council have accepted the tender of Johnson & Phillips 
for electric lighting cables, &c., at £4,247. 16s. 5d. 


The British Accumulator Co. have secured a contract from Finchley 
Council for twostorage batteries at their new sub- station at £2,761. 108. 


BUSINESS NOTICES. 


Jeremiah Head & Son, 47, Victoria-street, Westminster, have 
completed arrangements with the Wellman-Seaver-Morgan Co., of 
Cleveland, Ohio, for the formation of a separate English company, 
entitled the Wellman-Seaver-Morgan Co., Ltd. (with offices at 47, 
Victoria-street, London, S.W.), to take over the patents and the 
entire business of the company in Europe and the British Empire. 
Mr. S. T. Wellman will be chairman and Mr. Benjamin W. Head 
managing director of the new company. 

Joseph Sinclair Fairfax & Jasper Wetter, patent agents and con- 
sulting engineers, 37 and 89, Essex-street, Strand, London, W.C., 
have fissolved partnership. Debts by Mr. Wetter, who continues. 


Archibald J. Wright (Ltd.) have removed to Leyton Green-road, 
London, N.E. Telephone: 637 Walthamstow. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


A receiving order has been made against Robert Herbert Scotter, 
civil engineer, formerly of Cambridge-road, Southend, and 36, 
Emperor’s-gate, London, W. The first meeting of creditors will 
take place on Oct. 5 and the public examination on Nov. 7 at Bank- 
ruptey-buildings, London, W. C. 


The trustee has been released in the bankruptcy of Percy Jas. 
Murley, lately fire-alarm contractor, of 18, Park-row, Leeds, and 26, 
Brook-street, Bradford, now electrical engineer's manager, of 182, 
Spencer-place, Leeds. 


The trustee in bankruptcy of Chas. Manners Downie (trading as 
the Lighting Corporation), 4, Bloomsbury-street, London, W.C., has 
been released. 

The trustec in the bankruptcy of Cecil Wray, electrical engineer, 
&e., 16, Chevin-view, Eccleshill, Bradford, formerly trading at 24, 
Simes-street, Bradford, has been released. 


Claims against Mark Philips & Roger Warren Hillkirk, electrical 
engineers, Cromford-court, Market-street, Manchester (by whom a 
deed of assignment has been executed), must be sent by Oct. 28 
to W. R. Sharp, 4, York-street, Manchester. 


Claims against Dr. F. H. Bowman, 89, Victoria-street, West- 
minster, to Mr. E. L. Hough, Bankruptcy-buildings, London, W.C., 
by Oct. 7. 


Benham & Froud (Ltd.) is being wound up voluntarily. Mr. 
W. B. Peat, 3, Lothbury, London, E.C., is liquidator. 


Sale by Tender.— Messrs. Dearden, Brewis & Bardsley, C.A., 
36, Spring-gardens, Manchester, advertise for sale by tender a stock 
of electrical fittings, globes, lamps, carriers, &c., and the British 
and foreign Letters Patent and registered designs for prism globes 
and for lamps, carriers, &c. 


Plant for Sale.—Some electric lighting plant is advertised for 
sale by Mr. G. Tomkinson, Franche Hall, Kidderminster. 


Premises to Let, &c.— Mr. P. Wontner Smith, Bishop's House, 
Bishopsgate-street, E.C., has factory premises in Curtain-road, 
London, E.C., to be let, suitable for engineers. Sce advertisement. 


Mr, Wm. Dorset, Ashley-road, Epsom, has to let on lease a con- 
venicn:ly-situated factory suitable for engineers, &с. See advertise- 
ment, 


Messrs. C. C. & T. Moore, 7, Leadenhall.street, London, E.C., 
have some light offices to let close to the Bank of England. 


A self-contained warehouse or factory close to the City is adver- 
tised in another column to be let. 

A conveniently-situated factory near Willesden Junction is adver- 
tised for sale in another column. Applications to Mr. Payne, 15, 
Chatsworth-road, West Norwood, London, S.E. 

Douglas Young & Co., 51, Coleman-street, London, E.C., have a 
conveniently-situated freehold factory in High Wycombe for dis- 
posal. See an advertisement. 

Testing Fees.—A new scale of fees for testing lamps, apparatus, 
instruments, ќе., has been issued by the Westminster Electrical 
Testing Laboratory, York-mansion, York-street, Westminster, S.W. 
Attention is called to the fact that tests of armature iron for per- 
meability by a magnetising force of 2,000 H can now be carried out 
by a method devised by Messrs. W. M. Mordey and A, G. Hansard. 

Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufact 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Sept. 20 to 26, with the porta of 
destination :— 

Africa—Alexandria, £27; Delagoa Bay, £728 (including £28 telegraph 
material); Durban, £1,630 (including £233 telegraph material); East Lon- 


don, £372 (including £173 telegraph material); Sekondi, £21. Argentina 


Buenos Ayres, £190 5 material); Rosario, £46.  Australasia— 
Adelaide, £172; Christchurch, £122; Fremantle, £38; Melbourne, £810 
(including £630 telegraph wire); Perth, £121; Sydney, £634; Welling- 
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ton, £30. Burma—Rangoon, £266 (including £12 telegraph material). 
Canada—Montreal, £10. Chili—Antofagasta, £32. China—Shanghai, 
£202; Tientsin, £725 (telegraph material). France—Boulogne, £25. 
Gibraltar, £218. Holland—Amsterdam, £496 (including £396 telegraph 
material); Flushing, £39; Rotterdam, £2,714 (including £2,703 tele- 
graph material) Hong Kong, £146. India —Bombay, £380 (including 
£22 telegraph material ; Caloutta, £1,627 (including £72 telegraph mate- 
rial); Madras, 2370. Japan—Yokohama, £314. Italy—Leghorn, £350. 
Маил, £89 (telegraph material) Philippines—Manila, £64 (telegraph 
material). Portugal—Lisbon, £34. Russia—St. Petersburg, £292. St. Vin- 
cent, £14. Siam—Bangkok, £58. Straits Settlements—Singapore, £169. 
Sweden—Stockholm, £43 (telegraph material). Total, £13,618 against 
£18,771 in the corresponding week last year (Sept. 21 to 27). 
Catalogues,&c.—The Union Electric Co., 151, Queen Victoria st., 
London, E.C., have ready an illustrated price list (No. 8,008) giving 
prices and particulars of line detectors, ohmmeters and magneto- 
generators. Great accuracy, simplicity of operation and suitability 
for the purposes for which they are designed—viz., installation work, 
is claimed. The instruments set out in this 
list are a selection only of the most usual types 
required for circuit testing, separate lists and 
special quotations being furnished for other 
types. The accompanying illustration shows a 
magneto-insulation meter (No. 384c) from this 
list, combining the features of two forms of this 
meter supplied by the company, one (No. 3844) 
constructed with alternating-current generator 
and bell, which will ring through 25,000-30,000 
ohms resistance, and the other (No. 3848) con- 
structed with direct-current generator, 5 
», Meter, comparative resistance of 20,000 ohms, 
N and circuit key, with a reading range from 
METERS, 10,000 to 100,000 ohms (within about 5,000 
ohms). Both 8845 and 384c meters can be sup- 
plied with a comparative resistance of 75,000 ohms for tests from 
75,000 to 750,000 ohms, instead of the 20,000 ohms resistance. 
Catalogues are to hand from Kramos Limited of electrical drilling 
machines, motor combinations, electric motors and dynamos and 
auto lift controllers. 


Messrs. Hunt & Hess, The Grove, London, N.E., have ready a 
new catalogue of litholite insulators. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names withtn parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


July 31, 1905. 
15,606 Gress. Manufacture of metal articles by electro-deposition. 
15,658 Damico. Telephone attachments.* 
15,673 MeDONNILL. Electric lamp bulb and finishing same. (Date applied 
for, Nov. 2, 1904.)*t 


August 1, 1905. 
11,5014 CouPaaNIE THERMO-ELEOTRIQUE (Srstime HERMITE), SoctéTÉ 
| ANONYME. Thermo-electric generators. (Date applied for, May 3, 
1905.)*t 
15,681 HiNDLEY. Electric rotary switches or wipe contacta. 
15,690 SugPARD. System of electric road traction. 
15,714 Porr & Ерасомве. Testing apparatus for traction insulators. 
15,739 Wepcwoop. Antiseptic telephone mouthpiece. 
15,752 Вагмомро. Self-releasing brake handles for electric tramcars.* 
15,769 B.T.-H. Co. (G.E. Co., U.S.) Electric soldering irons. 
15,770 B.T.-H. Co. (G.E. Co., U.S.) Insulation of electric conductora. 


August 2, 1905. 

15,791 SomERVILLE & Hicks. Operation of points or signals for electric 
railway s. 

16,810 Етке & Boppam. Electrically-ringing church bells. 

15,819 Ковімвох & Co. & ADAMS. Automatic electric circuit-breakera. 

15,827 BAKER. Electrical carbon brushes and holders. 

15,836 Yorker. Electric wiring.“ 

15,859 B.T..H. Co. (G.E. Co., U.S.) Prepaym nt metere. 

15,860 B.T.-H. Co. (G.E. Co., U.S.) Dynamo-electric machines. 

15,862 ROBINSON. Electric press for bells. 


August $, 19.5. 
15,880 Lamkin. Sparking plug for internal-combustion engines. 
15,881 MoNckTON. Insulators. 
15,890 STRATTON & CLAREMONT. Switches for electrically-driven motors.“ 
15,910 B.T..H. Co. (G.E. Co., U.S.) Vapour electric apparatus. 
August 4, 1905. 
15940 HgNwoop. Four-way disconnecting street box. 
15 945 MonTELL & MonrELL. Electro-magnetic motor. 


15,968 WestincHouss. Turbines. (Date applied for, Aug. 6, 1904.)*t 

15,969 HikgLEY & NEWCASTLE-UPON-TYN& ELECTRIC SUPPLY Co. Coin-freed 
apparatus for supply of current.* 

15,985 ABENs. Electrical appliances for massage. 

15,995 Copp. Electrical ignition apparatus. 

15,996 Boum. Globes for electric lamps. 

15,998 DaismNHOFER. An improved fuse. (Date applied for, Sept. 5, 1904.) t 

16,008 HoLorr. Increasing the capacity of electric accumulators. 

16,024 LIAN. (Deutsche Telephon werke, R. Stock & Co. G. m. b. H., Germany.) 
Telephone office systeins.“ 


August 5, 1905. 
16,057 1 Magneto- ignition ap ara us. (Date applied for, Aug. 6, 
1904.)* t 
16,065 Crata, JUN. Rheostats, controllers, and starting switches.“ 
16,072 LokBEL. Elestric celle.“ 
16,075 SigMENS-SCHUCKERTWERKE G. m. b. H. Cutting off high poten:ial 
currents. (Date applied for, Feb. 25, 1905.)*t 
16,079 Davis. Interrupters for making and breaking electric circuits.‘ 
16,080 Davis. Interrupters for electric circuits.* 
16,085 RoBissox, Telegraph apparatus. 
16,088 GRAHAM. Supplying current to telephonic apparatus. 


August 8, 1905. 
16,123 CRowsx & Payng. Galvanic battery. 
16,151 DoNLavy. Type carriers for type-writing telegraphie machines. 
16,134 Hasw&ELL, CRIDdR & BasHrorts. Electric furnaces. 
16,1145 ORLING & Соввт. Electro-capillary recording apparatus. 
16,148 Нівввтз. Site nes.“ 
16,179 Simms. Electrical ignition for internal combustion engines. 


August 9, 1904. 

16,221 La SocikTE ANONYME DES MANUFACTURES DES GLACES ET PRODUIS 
CHIMIQUES DE SAINT-GOBAIN, CHAUNY RT Ответ. Mounting ot 
electricity conducting rails. (Date applied for, Oct. 7, 1904.“ 

August 10, 1905. | 

16,249 НОооРЕВ & DuckHAM. Constructing and laying underground mana. 

16,273 PowrLL. Coupling conduit pipes for electric wires. 

16,292 KALLMANN. Starting devices for electric motors,“ 

16,296 ANDREASEN. Combined advertisement column, fire alarm and 
police telephone. 

16,300 Sigmens Bros. & Co. (Siemens-Schuckertwerke, G.m.b.H.) Ventila- 
ting enclosed electrical machines.“ 

16,501 JouNsoN & Тномѕвх. Arc lamps. 

16,505 B.T.-H. Co. (G.E. Co., U.S.) Alternating-current motors. 

16,504 B.T.-H. Co. (G.E. Co., U.S.) Dynamo electric machines. 


August 1], 1905. 

16,524 Torner. Electrically-controlled circuit-breaker. 
16,357 BtoNDBL. Arc lamps.“ | 
16,358 Ок СквзгЕв. Electrical operation of typesetting, typewriting aud 

like machines. 
16,373 ScBMAHL, Switche:. r 
16,397 Ern£M X SipLER. Controlling devices for shunt-circuit arc lamps. 
16,398 B.T..H. Co. (G.E.C. Co., U.S.) Alternating-current motors.“ 


August 12, 1905. 
4,1664 Binas. Induction coils. (Date applied for, Feb. 28, 1905)*1 
4,1074 BiNEs. Telephone systems. (Date applied for, Feb. 28, 1905.) 
16,404 WRiaHT. System of distributing electric power for traction purposes. 
16,425 WALKER. Electric lamps or fittings. 
16,134 KLarPROTH. Electric dental engines.“ 
16,435 KisENSTEIN. Transmission systems for wireless telegraphy." 


August 14, 1905. 

16,457 CrEgARY. Bayonet socket-holder for incandescent electric lamps. 
16,460 JESSEN. Automatic starter for electroinotors.* 
16,479 Latria & Gooprum. Telephone systeme.“ 
16,484 SigmMens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany. 

Call signal apparatus for group- calling in telephone installations. 
16,491 Quiscey & Harrisoy. Coiling apparatus for flexible conductors. 
16518 B.T.-H. Со. (G.E. Co. U. S., Dynamo electric machines. 


August 15, 1906. : 
16,542 WzsTiNGHOUSE. Turbines. (Date applied fur, Aug. 23, 1904.)"! 
16,546 and 16,547 DRAKE, JONES & Janpus Arc LAMP & ELECTRIC Ca. 
Arc lamps. 
16,570 HanTUNG. Storage batteries.“ 
16,571 ENTwiSTLE X STEPHENS & Dane. 
fitting shades. 
16,587 BInx BAUM. (Nübel, Germany.) 
16,621 GUNNER. Junction- box fittings. 
16,651 ROZ I CXA. Electrical resistances. 
16,650 CARSTENSEN, LUTJE X SCHRFFMANN. 
tramway vehicles.* 
16,655 MARCON Ii & ManRcoNrs WIRELESS TELEGRAPH Co. 


у: 


Attachment devica for electric: 


Lightning arresters. 


Safety and brake devices for 
Wireless tele- 


graphy. for 
16,656 Marconi’s WinELESS TELEGRAPH Co. & PrippLe. Tremblers 
spark ng €pparatus. 
16,657 B. T.-H. Co. & Murray. Arc lamp». 


August 17, 1905 
13,9644 ConkHiLL Electric lighting installations. 
July 6, 1905.)*t 
16,671 SwiNBURNE. Electric working of mine shafts. 
16,724 Dawson & HoRNE. Electrical apparatus for controlling ordusnes. 


August 18, 1905. 
16,772 Ѕікмемз BROS. & Co., and HUDDLESTON. 
electric cranes.* 


(Date applied for 


Conaection boxes for 
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16,773 Ѕіямемз Bros. & Co. (Siemens Schuckertwerke, G. m. b. H., 
Germany.)“ Revolving field magnete for electrical machines. 
16,796 CARBONNELULE. Electrographical long-distance transmission. 


August 21, 1905. 

16.854 ANDERSON & Bostock. Electrically controlling the starting and 
stopping of air-compressing plants. 

18 891 MoINTYRE X Atcock. Electric heating apparatus. 

16,905 LAPEYRADE. Alternating-current machines. (Date applied for 
Aug. 23, 1904 )*+ 

16,956 CowPER-CoLEs. Electrolytic manufacture of copper wire strip. 

16,943 B. T. H. Со. (G.E. Co., U.S.) Electric resistances. 

16,945 CaAPT-LECOULTRE. Automatically lighting and extinguishing elec- 
tric lampe at certain bovra varying with the seasons. (Date 
applied for Sept. 5, 1904 )*t ; 

August 22, 1905. 
7,0064 JAHR. Earth Galvanic «ells. (Date applied for April 3, 1905.)*t 

16,961 Warn. Microphone for the deaf. 

16,971 ArmIsTEAD. Commutators of dynamo electric machines and elec- 
trie motors.“ 

16,978 Зреквев. Tramway guard arrangement.“ 

16,985 KeNNEDY. Sparking plugs for electric ignition. 


SPECIFICATIONS PUBLISHED. 


These may be obtained at the Sales Department of tbe Patent Office, 
Quality-court, Chancery-lane, London, W.C., at a uniform price of 8d. 


PUBLISHED AUGUST 24, 1905. 
1904 SPECIFICATIONS. 
15,469 Krum. Use of vapour electric conductors ia distributing systems 
for rectifying. (Date applied for, July 13, 1903.) 
16,842 Owen. Electricity service systema and junction boxes therefor. 
16,932 KRAMER. Electromagnetic brakes. (Date applied for, Aug. 7, 1905.) 
16,968 Cook. Arc lamps. (Post-dated, Sept. 13, 1904.) 
16,978 UNpszRHiLL. Receiviog or translating electric, wireless or like 
impulses. 
17,043 Bnisty. Electric bells, indicators and domestic telephones. 
17,442 Scott. Electric controllere, 
18,205 B.T..H. Co. (G.E. Co., U.S.) Electric motor control systems. 
18,204 B.T.-H. Co. (G.E. Co., U.S.) Transformers for electric vehicles. 
19,160 SrgvznRT. Telephone cord. 
20,715 B.T.-H. Co. (G.E. Co., U.S.) Insulating edgewise- wound coile. 
20,964 Warwick MacHINERY C >. (G.E. Co., U.S.)  Elastic-fluid turbines. 
20,965 CAROLAN. (G.E. Co., U.S.) Leading-in conductors for incandescent 
lamps. 
20,976 С.ооѕтом. Electric tractio^. 
21,028 EreHiNSTONE & Fast. Electrical measuring instruments. 
21,045 CAROLAN. (G.E. Co., U.S.) Alternating-current motors. 
21,307 Javavx. Electric energy meter. 
21,672 Lake (Soc. Anon. Le Carbone). Batteries. 


1905 SPECIFICATIONS. 

Vapour electric apparatus for rectifying alternating 
currents. (Date applied for, Jan. 9, 1904 

1,004 Brown & GREENWOOD. Dynamo electric machines. 

5,979 Jongs. Supporting conductors. (Date applied for, March 14, 1904.) 

4,505 EveuRM. Obtaining constant voltage from dynamos working at 
varying speeds. (Date applied fur, March 3, 1904.) 

5,409 Hewitt. Vapour electric apparatus. (Date applied for, April 9, 
1904.) 

5,553 Киву X RowiNG. Arc lamps. 

8,659 Sıemens Bros. & Co. (Siemens-Schuckertwerke G. m. b. H.). 
ting telegraph lines. 

8,975 Hewitt. Vapour electric apparatus. 
1 


369 JACKSON. 


Protec- 
(Date applied for, May 13, 


.) 
9,120 Frer. Thermal switches for iacandescent lamps. (Date applied 
for, Aug. 3, 1904.) 
10,111 Bercer. Insulation of conductors. (Date applied for, May 14, 1904.) 
10,709 THomrson (Gee. für drahtlose Telegraphie). Wireless telegraphy. 
13,084 Jackson.  Coutrollera for single-phase induction motors. Date 
applied for, June 30, 1904.) 
14,214 Куех. Electric furnaces. (Date applied for, July 11, 1904.) 
14,221 THompson (Ges. für drahtlose Telegraphie G.m.b.H.). Producing 
radiations for a transportable wireless station. 


PUBLISHED AUGUST 31, 1905. 
1904 SPECIFICATIONS. 


16,751 PónsckE & WEDEKIND. Galvanic batteries. 

17,059 DA RaaH & Hackett. Electro-magnetic control for automatic 
weighing apparatus. 

17,503 Warwick MacuixgnYy Co. (G.E. Co., U.S.)  Elastic-fluid turbines. 

17,534 PuiLLi)PSs. Mechanical ear for electric trolley wires. 

17601 Zant & Dick, Kerr & Co. Rotors of alternating-current machines. 

17,802 Parsons & CARNEGIE. Turbine compre:sore, pumps, and the like. 

18,937 Hancreaves. Operating electrolytic cells. 

19,574 B.T.-H. Co. (G.E. Co., U.S.) Electric motor control systems. 

19,889 B.T.-H. Со. (G.E. Co., U. S.). Electro-magnetic mechanism applic- 
able to railway signalling. 

20,413 Heap, BaiLEYy, Hear, RicHARDSON, BILLINGTON, HaAYDOCK, JONES, & 
BüRrERLEY. Hangers and ears for conduce or wires. 

20,552 B.T.-H. C». (G.E. Co, U.S.) Dynamo-elestric machines. 

20,609 B.T..H. Со. (G.E. Co., U.S.) Eectricity meters and measuring 
instrumenta. 

21,242 Gross. Arc lamps. 

21,640 MancoNrs WInRELVYSS TELEGRAPH Co., BERRY & EWEN. 


telegraphy. 


Wireless 


21,641 Marconr’s WIRELESS TELEGRAPH Co., BERRY & Ewen. Safety 
devices for radio telegraphic transmission circuits. 
21,722 Raprorp. Rail jointa and electrical bonds. 
21,729 PHILLIPS & Parkin. Swivelling coupling for electric cables. 
21,892 Lewis. Arc lamps. 
21,895 Siemens Bros. & Co. & Grimeton. Electric telegraphe. 
27,246 Siemens Bros. & Co. & Ногмев, Electrical measuring instruments. 
1905 SPECIFICATIONS. 
1,919 Burke. Brush-holder for dynamo-elec'*ric machines. 
2,426 LEONARD. Electrical resistances. d 
2,816 BEDFORD. Automatic lubrication of trolley wheels. 
9,219 MaciNr. Coherers. (Date applied for, May 8, 1904.) f 
11,486 HzansoN. (Phóuix Elektrotechnische G. m. b. H.) Automatic falling 


target. 2 
11,605 Kinessury. (Western Electric Co.) Re-transmitting and rein- 
forcing telephone and telegraphic currents. 
12,496 EvRARD. Sparking plugs for internal-combustion engines. 
applied for, March 6, 1905.) 


PUBLISHED SEPTEMBER 7, 1905. 
1904 SPECIFICATIONS. Po 

18,060 Parr. Automatically operating rail and electrical conductor 

points from tram or train. | “= 
18,199 GaBBaRD. Cut-outs. i 
18,255 Passons & STONEY. Parallel running of dynamo machines. 
18,293 Scorr. Controllers for electric capstans. | 
18,404 Kerr. Continuous-com"ustion turbines. 
19,572 B.T H. Co. (G. E. Co., U.S.) Controlling cirevit-breakers. 
20,019 Davy. Arc lamys. | 
21,622 Kennepy. Electric ignition for internal-combustion engines. 
22,256 BoNNBLLa. Electric lamp fittings. | 
22,247 ВАтгок. Supporting incandescent lamps. 
22,290 HaAWLEY & HARDMAN. Safety device for trolley poles. 
22,858 Jan DUS Anc Lamp & ELECTRIC Cu, & Jones. Arc lamps. 
25,979 WENIGMAN. Fiectromedical appliances. 
27,605 Lenwess. Electric driving of vehicles in au arena or course. 
29,455 & 29,456 Sıemens Bros. & Co. (Siemens Scbuckertwerke G. m. b. H.) 

Altercating-current motors. 


1905 SPECIFICATIONS. 
171 STEEL, PEkcH & Tozer & Bowen.  Elec'romagnets and safety 
devices for cranes. 
1,553 NisBETT. Drying hygroscopic insulation of conductors. 
2,014 Boutt(Entz.) Electric distribution system. 
5,312 Anam. Electric self-acting apparatus for tightening ropes. (Date 
applied for, Feb. 18, 1904.) 
4.571 Восврп. Microphones. (Dite applied for, March 7, 1904.) 
5,976 ELEKTRICITÄTS AcT.-GEs. voRM. W. LAHMEYER & Co. Regula- 
ting compensated-series motors and generators. (Date applied 
for, April 5, 1904.) 
6,073 Sıemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Electrical 
mercury switches operated by a vehicle. 
9,101 Jones. Electrical connections. 
10,695 & 10,696 CHAPMAN. Neutralising static electricity. 
11,745 Кітвек. Telegraphy. 
12,418 Lamur. Distribution of energy to commutator motors from а 
1% alternating · current souroe. (Date applied for, June 30, 


(Date 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


DICK, KERR & CO. тр the meeting yesterday, Mr. John Kerr 
M.P., who moved the adoption of the report (abstracted in our last issue), 
said the Board were alive to the keenness of competition in practically 
every department of their business operations. It was with pride he was 
able to say they had fully maintained their position. Everything that 
could make for economy of production had been studied and given effect 
to. As to the workmen, he would like to express appreciation of their intel- 
ligence. Much was said in praise of the German and American operative, 
but in this country, judging from their own experience, they had the best 
material in the world to draw from. During the year they had been carrying 
out operations in almost every part of the world, except in the highly-pro- 
tected countries of Europe and America. There they could get no foot- 
ing and expected none. It seemed strange that they had to struggle 
against German and American competition in this country on an 
equality, while their competitors, with protective duties from 50 to 100 
per cent., were secure in their own markets, If they were both allowed 
the same facilities he was sure Dick, Kerr & Co. could soon find employ- 
ment for double the number of workmen now on their pay sheet. They 
only asked for “ a fair field and no favour." They had found the preferen- 
tial treatment given by some of the colonies to be an advantage. A 
strengthening of that development would prove beneficial to the com- 
pany and to many other concerns. As to the current year, the order 
book was fuller than last year, but it was a question if the percentage of 
profit was as great. Their business was expanding in many directions, 
and if in the near future there should be less doing at home the colonial 
and foreign connection might more than fill up the gap. The report was 
agreed to unanimously. 

MANCHESTER OARRIAGE & TRAMWAYS 00.—A meeting of shareholders 
was held on Tuesday to receive a statement as to the present position of 
affairs under the liquidation. Sir John Harwood, in consequence of ill- 
health, has resigned the appointment of liquidator of the company’s 
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affairs. The solicitor (Mr. Hamilton) submitted the statement, and 
referred to the appeal pending between the company and Salford Corpora- 
tion as to the Swinton and Pendlebury tramways. The award of the 
arbitrator (the late Sir F. Bramwell) was in favour of the company, but 
that was upset by the Court of Appeal, and the company had now gone to 
the House of Lords. It is anticipated that by the time the company is 
finally wound up, the shareholders will have received upwards of 
£1,000,000 as a result of the liquidation. 


MEXICO ELECTRIC TRAMWAYS (LTD.).— At the meeting on Wednesday, 
Col. Sir C. Euan Smith said he had recently returned from a visit of in- 
spection to Mexico. The material condition of the company’s tramways 
was excellent. 1484 km. of the system were operated by electricity, 163 by 
steam and 694 by animal traction. In time it would be necessary 
to convert a good portion of the mule lines to electric traction. 
The electric lines which served the outlying suburbs were in first- 
rate condition. The suburban distriets which were served by single 
track only were calling for its duplication. Before long the 
rolling stock would have to be increased. One of the main objects 
of his mission to Mexico was to endeavour to obtain a settlement 
with the Government of certain pending questions, especially re- 
garding the extension of the company’s system and of the conditions 
under which this would be sanctioned by the Minister of Communications. 
He was glad to state that all these points were settled in a satisfactory 
manner before he left Mexico. The directors felt that the company had 
now secured a sound basis for their future operations and for the exten- 
sions and developments which would be necessary as time went on. An 
innovation which had excited a great deal of interest in Mexico and the 
United States was the introduction of the lottery scheme in their ticket 
system. The plan, which was adopted in order to afford an extra safe- 
guard against dishonesty, gave every passenger an interest in demanding 
and retaining every ticket he received. With regard to the future, the 
gradual construction of the various new lines for which they had received 
concessions, and other matters, although they would be spread over a 
term of years, would call for additional capital, which the board proposed 
to raise by fresh debentures, 


WESTERN UNION TELEGRAPH CO.—This company have issued their 
report for the quarter ended Sept. 30, 1905. The following statement, 
dated Sept. 30, shows the condition of the company at the close of the 
quarter ended June 30, 1905 :— 

Surplus April 1, 1905, as per last quarterly report ... $15,821,523 68 

Net revenues, quarter ended June 30, 1905 ........... 1,701,006 82 

From which deducting for— $17,522,530 50 
Dividend of 14 per cent. paid July 15 $1,217,021 25 
Interest on bonded debt. . 331, 300 CO 


— 1,548,221 25 
Left a surplus June 30, 1905, оЁ ........................... $15,974,209 25 
The net revenues of the quarter ending Sept. 30, 
based upon nearly completed returns for July, 
partial returns for August, and estimating the buei- 
ness for September, will be about ecek . 1,900,000 00 
From which appropriating for— $17,974,209 25 
Interest on bonds ....... FFC URS 331,300 00 
$17,542,909 25 
It requires for a dividend of 1} per cent. on capital 
stock issued, about 2 1,217,021 25 
Deducting which leaves a surplus, after paying divi- 
OO ////ĩꝰ VA $16,325,888 (0 


In view of tlie preceding statements, the committee recommend that a 
dividend of 14 per cent. on the capital stock of the company be declared. 


WILLANS & ROBINSON (LTD.) — The report of the directors for the half. 
year to June 30, to be presented at the meeting at Cannon- street Hotel on 
4th prox., at 2:30 p. m., states that the trading for the half-year shows a 
loss of £8,616. 173. 3d. at Rugby, and of £14,285. 14s. 9d. at Queen’s 
Ferry—total, £22,902. 123. The provision for depreciation at the two 
establishments amounts to £17,742, 9s. 4d., and £3,928. 17s. 9d., the 
valuing down of certain stocks, making the actual reduction in the liquid 
assets of the company, as distinct from a book loss, £1,231. 4s. 11d. The 
present debit balance added to the debit brought forward of £79,952. 3s. 1d. 
brings the total to £102,854. 15s. ld. The trade in high-speed engines 
has continued unprofitable, and the new classes of work taken up by the 
company have not yet advanced far enough to produce any substantial 
advantage. In regard to the gas-engine business, while much expense has 
been incurred there is not yet sufficient evidenne of a commercially profitable 
result to follow. Regarding steam turbines, the directors are satistied 
that a successful business is assured. Turbines which have been set to 
work have done extremely well, and this initial success will, in the opinion 
of the directors, lead to a rapid development of the business. The steel 
works at Queen's Ferry were re-started in January, and during the half. 
year have not only contributed to the general expenses of the business, 
but have yielded a small profit. The special steels made by the company 
ате attracting increased attention, and there is good prospect of satisfac- 
tory business in the future. Orders for boilers are sufficient to keep the 
remainder of the Queen's Ferry works employed upon the moderate scale 
to whic it is at present considered advisable to limit operations. The 
directors point out that, in weighing the real loss at Queen’s Ferry, it is 
necessary not only to take into account the amount charged for deprecia- 
tion and for writing down of old stocks, but the fact that this establish- 
ment is charged to the extent of nearly £3,000 as its proportion of certain 


general charges which would still have to be paid if Queen's Ferry were 
not at work. The directora are, therefore, satisfied that the best policy is 
to continue to keep the Queen’s Ferry works open and to develop the 
business as opportunity serves. 


YORKSHIRE ELECTRIC POWER CO.—At the meeting on Tuesday, Mr 
A. G. Lupton moved the adoption of the report given in our issue of 1st 
inst. The share capital had been increased by 1,575 shares, which had 
been issued to Callender’s Cable Co. for work done by them. It had been 
necessary to organise a considerable staff to superintend the laying of the 
mains and canvass the district. This had involved considerable expen. 
diture, but it was bearing fruit in the rapid development of the undertak- 
ing. Customerssof over 900 н.р. were now connected with the mains, and 
they had further agreements with consumers and negotiations with others 
to quite as large an amount. They connected their first customers in 
January and supply had gone on steadily ever since. The district seemed 
to be beginning to realise now that they were really running, and they 
expected a steady increase of output, Their resident engineer (Mr. 
Woodhouse) assured them —and the directors thought it was upon good 
grounds—that the revenue during the year ending June 30, 1906, would 
meet all expenditure with the exception of depreciation and interest. Those 
consumers who had used current for a few months were quite satisfied, 
and in individual cases they were extending the use of motive power. 
They were supplying three textile factories and several collieries. He 
believed local authorities were beginning now to realise that the company 
could supply electricity on a much cheaper basis than they could possibly 
hope to generate it themselves, and they were finding an increasing de- 
mand from that source. They had paid about £50,000 in wages, in build- 
ings and main laying in the districts which they served. In two bills 
before Parliament, referred to at the last meeting, clauses were introduced 
by agreement to safeguard the company's interest. 


NEW COMPANIES, MORTGAGES AND CHARGES. 


acc — 


NEW OOMPANIES. 


PHILP’S HEAT DISTRIBUTORS LTD.) (85,901.)—Reg. Sept. 20, capital 
£1,500 in 1,400 ordinary shares of £1 each and 2,000 founders’ shares of 
1s. each, to adopt an agreement for the acquisition of an invention for 
improvements in heat circulators in boiler tubes, and to develop and turn 
same to account. First directors, W. N. Stewart, F. E. Swann and W. E. 
Bolton. Reg. office Alderman's House, Alderman's-walk, London, Е.С. 


MORTGAGES AND CHARGES. 


LLANDRINDOD WELLS ELECTRIC LIGHT & POWER CO. (LTD.) —A 
debenture dated July 10, to secure $4,000, and, as collateral security, 
& mortgage of even date, were filed on Sept. 13, 1905. Property charged : 
(by debenture) company’s undertaking and property, present and future, 
(by sep land at Llandrindod Wells, Cefnllys, Radnorshire, with 
buildings thereon, and plant and machinery connected therewith. Holders, 
E. Jones, Mrs. E. Davies, W. Jenkins, and G. R. Fraser. 


CHISWICK ELECTRICITY SUPPLY CORPN. (LTD.)—Issue on Aug. 31 
of £6,000 debentures, part of series created by resolutions of Nov. 2, 1900, 
and March 8, 1901, to secure £50,000, charged on company’s undertaking 
and property, including uncalled capital. Holder, F. Hess. No trusteex. 
Previously issued of same series, £33,800. 


NEW GENERAL TRACTION CO. (LTD.)—A memorandum of satisfac- 
tion to the extent of £18,700, of debentures dated July 8, 1901, securing 
£200,000, has been filed. 


— — e — e — M — —À — — — 
- -—- 


CITY NOTES. 


— — 


MEMORANDA (Sept. 28).— Bank rate 4 per cent. (Sept. 28, 1905). Price 
of silver 28,.d. per oz. Consols 8975 89 5. for money, 893—8)} for 
account; 24 per cent. annuities 881—883. Consols Pay Day, Oct. 4; 
Stocks and Shares Continuation Day, Oct. 11; Ticket Day, Oct. 12; Pay 
Day, Oct. 13; Mining Share Carry-over Day, Oct. 10. 


BABCOCK & WILCOX LTD.) An interim dividend of 1s. 74d. per share 
has been declared. 


CALCUTTA ELECTRIC SUPPLY COBPN. (LTD.)— The directors have de- 
clared an interim dividend at the rate of 64 per cent. per annum for the 
half-year ended June 30, payable Nov. 15. 


CHADBURN'S (SHIP) TELEGRAPH CO. (LTD.;—In addition to the due 
preference dividend, the directors have declared an interim dividend for 
the balf.year to June 30 on the ordinary shares at the rate of 8 per cent., 
less tax, payable Nov. 1. 


ERNEST SCOTT & MOUNTAIN (LTD.)—For the year ended June the 
trading profit was £9,705, against £7,140 in 1904. After allowing for 
depreciation on loose tools, patterns, &c., and providing for bad and 
doubtful debts, debenture interest, &c., tha net profit was £2,241. which, 
with £1,734 from previous year, left an available balance of £3,975. The 
directors recommend payment of 6 per cent. per annum on the preferred 
ordinary shares, leaving £2,333 to be carried forward. | 


HOVE ELECTRIC LIGHTING CO. (1.ТЮ.)—Тһе directors have declared 
an interim dividend for the half-year ended June 30 at the rate of рег 


| cent. per annum, payable Oct. 16. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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Inc. AGGREGATE, 
Line. е8 Я Dec 
E (a) No. of Абай Ino. or 
a weeks.) 77^ | Dee. (a) 
£ £ £ £ 
Aberdeen Oorporation .. . .. Зер. 98 | 1,442 | - 40| 17 20,78 |- 1,51 
Alrdric ово 00° 008 06 0 00900009 COE 000 600 fo 15 218 = 8 87 7,512 + 74 
Anglo мио e „ 24 13,740 + 974 83 | 501,888 ＋ 32,194 
yr FDpora 400500 00 . oe ee ese eee eee өөө 
Barcelona Trams Co » 98 2,114 | — 85 | 88 83,687 |- &b 
Barcelona, Ensanche, Gracia „ 28 208 + 11 | 88 11,458 | 1,441 
Barnsley 000 000080 осо ooa % «07 ry) 15 158 5 18 87 6,005 ст 2145 
* Barrow 960000909099000905 909 BOR LOR ECS [T] 15 272 + 80 87 9,112 + 1,976 
деш Electric Trams, Lid.) , 20 874 | + 09 | 88 26,171 |+ 1,528 
: enhead eee гоого. Е 99 "$73 + [Ir] 76 24 8,548 + 996 
Birmingham & Mid.......... » 16 1,875 | - 259 87 60,573 |+ 1,531 
Blackpool „| „ #1] 1760 " 95 | 88,652 + 27,150 
Theory nets eet wood... 1 23 947 | - 88 | 19 16488 |- 903 
Bolton Corporation . .. „ 24 1857 |-F 286 36 | 61,140 + 1,750 
Bournemouth Corporation. „„ 20 1,707 | + 898 124 87,081 |+ 6,006 
Bradford Corporation ....‚ , 28 4,560| — 214 25 114.664 — 5.702 
Brighton Corporation %% „ 4 Т! 94 1,068 m 3 26 29, t 883 
Brisbane Tramways ...... Pd А "et + 21 4 } 5 9,840 + 240 
Bristol Trams & Carriage. . Sept. 99 | 5,107 | - 65 7 86, + 1,883 
Buenos Ayres & Belgrano..| „ 24 8,789 | + 303 88 | 195,007 |+ 65, 671 
282 ̃ DA Ж Mr um M BSP pe "ias 
000060 cee D P б 7 2 5 
Burton Corporation ......| „„ 94 ‘904 rs 49, $25 | 8494 |- 1015 
Bury Corporation ......... 2 M ШЕ | } a 824 18,315 m" 
Oalcutta Tramways OO. . .. „, 399 4,581 + А6,056 12 |8514,975 |+ R79,165 
Oamborne-Redruth ......| , 28 180 | + 19 21 2, E 
Cardiff Corporation ....... » 28 [2182| + 11| 25 54,487 |+ 852 
Oarlisle Tram pisi » 23 189 , - 14 | 88 7,148 |- 487 
Central London way .. „ 23 6,175 | - 221 12 68,772 |- 1,774 
: tham & Dist. Lt. Був... „, 21 707 + 66 83 25,615 T 2.895 
City ot Bitrm'gh'm Tram Co. „„ 16  65,14|- 220 87 200,946 |+ 8,291 
City & South London Bly.| „„ 24 9,628 | - 45 12 27,858 |- 558 
Colchester C tion .. „ 21 244 - 60 8 2,059 |- 858 
Cork Electric Со... „ 81 506 | - 18 88 18,780 |+ 709 
Devonport & Dist. Trams...) „, 15 459 - 16 87 17,810 |- 9,645 
D Co ration... *09 %% T) 98 995 = 11 | 25 ,197 те 994 
Dublin Soutien Died * 2 8 е 102 | = 20 e = 
Dublin United. ..... . . (, 22 | 8,812 | — 182 1 66,20 |- 403 
Dadley—Stourbridge......... » 15 | 920 EX 23 | 37 88,832 + 1 ‚854 
Dundee — 0 1.039 | + 168 518 16,483 : 
East Ham Council.... . » #8 864 | + 147 25 21,836 T 9,109 
Gateshead & Dist. Trams...) „ 15 948 | + 23 87 83,964 |+ 645 
Glasgow Corporation.........; „ 08 | 16,165 ji 98 17 | 958,865 |+ 11,959 
T 128 
б1оввор........................ i „ di gt g is 4519 f 518 
Gloucester Corporation н 20 299 | - 13 95 8,06 
Gravesend —Northfleet...... is. 16, 965 | - 27 | 87 8.7411 939 
91, Northern & City Bly.... » 28 1,505 + 307 12 17,268 ＋ 4,668 
Стесасок я гар ш . » 15 784 | + 65 | 87 23,949 + 32,502 
Hartlepool ways .... ae 15 284 a 23 81 9,959 - 1,125 
Hastings Elec. Trams Co..] „„ 21 671 es 7 6,291 , 
Huddersfield .................. » 23 1.427 + 128 95 84,720 |+ 607 
Rall Cor tion ............ » 93 2,148 | + 87 95 55,780 |+ 509 
Ord Dist. Coun............. „ 23 | 487 | + 81, 26 12,599 |+ 27 
Ipswich Corporation.........| „ 28 471 - 87, 95 1,92 — 1,485 
Ladder inter рш | „ 1| fer} 1 $2 40 — M 
Kilmarnock Corporation E К í | 8 aes - E i ie dd 
' Kirkcaldy Corporation » 90 212) + 35 8 651 + 18 
Lanarkshire Trams Oo...) „ 21 953 | + 207 | 88 27,543 |+ 8007 
Leamington ............- w 15, 195 | t 47 9 2,125 |+ 936 
Leeds Corporation. . . .... „, 29 6,08 | + 191 | 96 157,751 |+ 3, 181 
Leicester Corporation » 23! 9,083 баа 38 79,468 » 
Liverpool Oorporation.....| „, 16 10,851 + 206 87 878,020 |+ F, 028 
Liverpool Overhead Bly. ...| ,, 24 1, 461 — 63 19 | 20,985 |- 689 
London County Council .. „ 16 15,79 | + 1,871 | 94 | 863,451 |+ 58,832 
Lowestoft........................ » 98 917 | + 13 | 61 10,18: |- £00 
Maldstons Corporation... ... „ 21 147 | - 25 25 8,531 ; 
ancheater Corporation ...| „, 393 12,911 + 226 | 95 | 830,948 |+ 14,024 
MULT MINE %%% %%% ге. Т 15 | 6 + 118 12 gin + 238 
6 %%% „„ „„ „„ „ 6 „ 6 6 6 6 III 57 1 5 | 87 - 874 
e Elec. Tram » 15 8,157 | + 1,147 | 87 | 98,964 + 41,820 
Mund 1 —w.—— » 1 вив - 88. 87 12,588 + 536 
% „%%% % „„ , ae t , 
Nelson Corporation vss. „ 9) j+ 18 26 8,607 . 322 
ben, , "S тон ho mar оа 
Northampton Corporation; „„ 22 439| + 2 94 11.700 h 4501 
Oldham, Ashton & H de... . 15 570 + 58 3 20, 2 
| А y 4 | 7 81 + 296 
E dham Corporation......... m | 1,601 [ + 445 26 48,881 + 11719 
Mee кыны инен E ee. ieee) EE 
Pontypridd Dist. Council. „ g8 їй „| dM „ 
Portsmouth Corporation... „ 23 108 | + 14| 96 | 57,684 + = 1,702 
H 51 $i ` 95 - * 87 I 62,468 + 819 
Даша orporation ..., н 21 526 + 46 3 11,483 |- ^ €06 
үре, ——— „ 15 236 | 4- 70| 87 8,429 i+ 2, 897 
Чаң iei digas ТТА Уз m ae m 92 чы чп + 9910 
e 6 0 % , i . ‚1 + 1 
5 соротанов seats м 21 | 4871 | + 35716 199,703 |+ 6,813 
Southend Darn eee „„ 20 1.024 — 29 , 25 25,749 | - 511 
"T. | " NN ET "ES — 
Southport Tramways ...... „ 15 338 | - 13, 37 12u7 |- . 869 
В, Staffordshire Trama, = „ 15 760] 14! 87 | 26,787 |+ 5% 
Banderland Corporation — „ 24 1,801 4 49 95 85,100 + 940 
Букш [таш zurn . „ 15 8511 + 305 87 26,253 i+ 5,46) 
8 » 20 203 M 95 5. 85 | 
Tynemouth and District... „ 15  38)| - 2437 | 10x 1063 
Tyneside Trams Оо ы д) 40) - 33 38 16,055 + 1,148 
wer istrict Council. „ 23 174 + 15 15 20,695 |+ 641 
Warrington: Corporation. 0 T 93 519 + 88 37 13,629 + 103 
Wente Ham Corporation „ 21 2, 177 + 1036| 96 | 44,145 |+ 18,184 
Wolver Eon Os 5 ee. „ 13 256 + 45 | 87 5,993 |+ 596 
W Nia cann dus рота. „ 20 828 + 60; 25 20,728 i 
Be adder ne „„ 15 415 “ 21/87 14,579 |+ 58 
Wre 9*09€6500600009000000990002! 79 15 | m + У Ш 55 + 630 
ham... . . .. . . . . . " | Е + ,811 - 365 
Yorkshire Woollen Distrio „ 15 69! |+ 10} 57 24.158 |+ 2.006 


(a) These comparisons are with the corresponding period last year, 


$ Plus 2 days. 


* Partly electrical. 


t Minus 8 days, 
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KALGOORLIE ELECTRICO POWER & LIGHTING CORPN. (LTD.)—Interest 
on the 6 per cent. cumulative preference shares accrued from date of allot- 


ment to Dec. 81, 1900, will be paid on Oct. 18. 


MERSEY RAILWAY CO.—The train-miles run during the half-year to 
June 30 last were 412,215, compared with 411,683 in the corresponding 


period of 1904. 


4,862,378 passengers were conveyed, against 4,499,147, 


exclusive of season-ticket holders. The total receipts were£43,536. 15s. 6d., 
compared with £40,918. 1s. 7d., and the working expenses (exclusive of 
charges for pumping, ventilation and lifts), £30,779. 6s. 11d. (equal to 
70°70 per cent.), against £29,791. 13s. 10d. (equal to 72-71). The charges 
for pumping, ventilation and hydraulic lifts for the half-year amounted 
to £3,948, 138. 6d., equal to 907, compared with £3,839. 9s., or 9:38 per 


cent. 


in Birkenhead will shortly be inaugurated. 

MID-YORKSHIRE TRAMWAYS.—The Mid-Yorkshire Tramways Co. 
have made arrangements for a through service between Bradford and 
Dewsbury. 


SEVILLE TRAMWAYS CO.—An additional dividend of 14 per cant. for 
1904 has been declared. 
STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 


appointed Oct. 4 a special settling day in £275,000 44 per cent. first 
debenture stock of the Yorkshire (West Riding) Electric Tramways Co. 


(Ltd.), and have ordered the same to be quoted, 


A service of motor omnibuses to and from the company's stations 


The committee have 


been asked to allow a further issue of 3,000 £10 fully-paid ordinary 
shares of tho Bournemouth & Poole Electricity Supply Со. (Lid) to be 


quoted. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—Mr. 
Ralegh B. Phillpots has been elected a director of this company. 


— 


— ee rte 


COLONIAL AND FOREIGN INVESTMENTS. 


М pE Price | Buf | pm. BUSINESS, 
4 35 КАМЕ. Wed. | и F DEND | WEEK TO 
B E Sept. 27. SUR | DUE. | вирт. 27. 
| EH roce s paca High. roth 
Г b i ] s. . est. es 
6} £0 Anglo-Argentane Meo... 845—854, 510 8 Ap. Oet Р; € 
5 2,9 Do. 537 um. Pref. сеосеоооз „6„ b -f 4 9 8 ер 6 b 
K*. 6 Оо. Permanent 6% Deb. Stoch 141 —1:4 | 4 8 8 = oe 
3t.| 62 Auckland Elec, Trams 5% Deb. | , 
§öö§³ê[¹k 104 —106 | 4 14 4 e [ct 105 
1(| 12/0; Baroelcna Tramways Ord, ........ 1k —141 4 6 0 — г. ғ 
1t 6/0 i Do. 5 Cum. @ «9*5592099900099:09 9 -10 6 0 0 = * | ы 
8t. ax Do. * Deb. Stock (red.) 00 97 —102 4 8 8 — ss os 
10 5 Do. 5 per Cent. Debs. ээ эе as oe 93 —101 | 4 19 0 = oe ee 
b өэ | a Electric Trams. Invest. 1 1 
b 6 Do, 5 Cent. Cum. Pref. soote 4 = 4 6 11 2 em ee oe 
Bt. 64 | British Oolumbia Elec. Rwy. | 
Def. Ord. .................... 120 —128 4 17 7 e 123 122 
Bt.| 6x Do. Pref. Ord. Stock . . . | 104 —107 4 18 5 РЕ T ds 
It 6% Do. 5 Oum. Pe . t. Btock. U3 —1C6 4 14 4 «e ^e ee 
114 Do. per Cent. 1st Mort. Dba. 037—105; 4 7 9 01 os 
10 4 sve: реа. Power Deed 9 ; —1C2 . : A : ne Я T 
uenos Ayres Belgrano ; -4 | = 4 3 
t| 8/0 | Do. ср t. A" Om. Prei 3 5 0 0 ns by 51 
t 8/0 Do. "Bg" 090055900000 00000000009000090* b — 4 5 9 1 = bg bi. 
Bt.| 67 Do. 5 Cent. e Peces. | 100 —107 | 418 5 - .. — 
St. oz Do. 5% 204 Deb. (red.) )) 102 —105 4 15 8 = |14 25 
St. 5% | Buenos Ayres Elec. Trams (1901) | 
00000000099209009000900000^50909c€ 6 „ „„ 66 0 98 — 1700 5 0 0 ee 92 
10 5}% | Buenos Ayres Grand Nationa) | 
63% Pref. Debs. ........... ‚..| 101 — 104 8 6 9 ёа a Я 
160 6% Do. 6% let Deb. Всодв........ 103 —107 6 12 2 xd 1654 104 
t| Suv | Calcutta 0 (Nos. 1 to 105) 4—10 4 0 0 - 911 ^ 
5 C,3 | Do. Noe. 105,001 to 187,610 ....| &4—f4 МА 2s tå е 
100 4 | Do. E. ue Deb. Stoos (red.). . 10) —1u9 4 2 7 aa D. к 
1" Cape o Tram Shares 11—12 418 4 s co жь 
Bt. 5% | Colombo Trams & Ltg. 6% lst Mt | | 
Deb. (red 108 —1(5 4 15 3 . ee 
. | Havaua Elec. Ry. Con. Mt. 5 | 
' $1,000 50 year Conp. Раз. ...., 100 —10?2 T. vi 
St. 5, Madras Elec. Trams 6% Der, Stk. 103 —1(5 415 8 Ja, Juul! 
100 6% | Montreal St. Ry. St'g 6% Mort. 
ү Debs. (1908) .................. 101 —104 416 2 - 
LO | X Do. Sterling 44% Debs. (1922)..| 102 —104 4 6 7 e. | 
Bt. 57 | Perth (W. A.) Elec, Trama, 1st Mt. | | | 
| Deb. Stk. зевовооо sec ө» өө ‹ о 14 —167 4 18 5 eo • = 
. ‘so Pruwo Tramway, Light and 
Power Co. $1С0 Stock .........| 118 —14* 1:4! |1414 
Do. 5% 1st Mt. $ 00 Dbe, ......| 190 —:t2 (à | .. 
ELECTRICITY SUPPLY. | 
i. 5/0 | Caloutta Eleo Sup. Ord. (1-30 000 (1-3 t21, a b ‘ 
ti 214| To. (60,00 180,00) esu 9-98 4119 7 Dy 
(€ 7 | City of Wellington Eleo. Lt. an | | 
| Power 5% Beg. Ist Db». ......; 5) —52 416 1 5 3 rt 
А Cordoba Lt. and Power Co. 1st Mt. | 
Stk. £100 000 5% Bde. ......... 96 —?8 | | 
b! Elec. Ltg. & Trac. Co. (f Aust. | 
6, Cum. Pref, ................ 2 3 Pe | > ЗАКС 
8t. 6% | Do. 6% Debs. ................ 8 —£0 5 11 1 „| we 
10 .. | Havana Electricity Co. Shares 10} л жЕ ку 
1X 156; Do. 5% Dbs. lr. at 95,Scrip,allpd.| $4 —96 5 4 2 M 
п. Е rite Elec. Power & Ltg. 
Cum. Pref. 900060508 0088686800800 ces 8 —1 ee. ep ee - 
1 1/0 | Rand Electrio .................. 14-18 А = * 
l| .. | River Plate Ele ‘tricity Co. Ord. 111 $ и SH .. 
l . Do. 0; Non. Cum. Pref ...... 10-1 ; мм 1s; А 
St. К Do. 5% рер. Sto. ............. 10) — 102 d : 01 1003 
b; .. | Rosario Electric Co. 6% Ост. Pret.) Е}—5{ — Е oo | o 
t ee Do. £4 [aid — sees Фб ооеоеоеео зо & —4) oo ee в . 
100 1x more Elec., Montreal 43 lst 
| ort. De «а„а=о»озе за оь о > 969 3 101 —1(4 4 8 8 : AD, Oct oe 
| 10,9 Shawinigan Water and Power 5% 
| | Bds., Scrip...... ооз ео АРТТА 98 — 100 6 0 0 ee $9 i ee 


* In calculating the yield, allowance has been made for accrued interest but no! 


-for redemption. 


f Ex Dividend. 
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a — a 5 
2 | ш o " a 
E Price . Es BUSINESS, E Е Bran 
р 33 NAME, Wed. E DIVIDEND WEEK TO 2 ES NAME. е 5 A |DIVIDESD| wins 
E = Sept. 27. КСМ SEPT. ?7. || =. Sept. 27. | < H SETI. L 
a m > 28 = ж 
Нур | Low- mm 
ELESTRIC RAILWAYS,TRAMWAYS AA. дьа. et. өн. [| | ELEGTRIBITY SUPPLY. gee Pars 
-- | Bath Er. Trams Pref. Ord................ 1—1 e: i| .. || 1014/0 | Bournemouth & Poole Elec. Sup. Ота. 113-17} 514 8 ae 8 
0/6 Do. Z Cum. Pref. eneces 2000909099009 009 — IR 4 14 9 ae ee 10 4/6 Do. per Cent. Cum. Pref 000000 600000 10 —104 | 4 5 9 ee € | 
dt / 1 4 Ist Mort. Deb. Stock wd.)..| 108 —105 4 5 9 ae 1¢44 (164 10, 6/0 Do. 6 "Cum. Be сона Кт. bse 11 —12 5 0 0 H е А 
43% | B'ham & Midland Trams 4} lst Db. Stk.) 100 — 102 | 4 8 8 M 1012 8t. ax Do. per сев. Stock (red.) .. 106 —108| è 3 4 x 103 
9 Bristol Tramways and Carriage Ord. ...| 17 —173 | 5 211 | Feb, Aug РИ A" 5 8 Bromley ( ES I4. EA Power Pharos 654—5 | 13 4 mt tji. 
‘ Do. Cum. Pref. (fully paia) 5 . 10 —10{ | 818 0 3: <. ||| Bt. dx Do. lst Dede 104 —1v7 4 4 1 з ae 
4 Do. 6 geo De. . eee .. 105 —107 | 8 14 10 | Feb, Aug В is 54 Brom: & Kensington Nea Sup.Ord. 02—101 | 417 6 = ej- 
6/0 British trio Traction Отад........ 200 eee 9 =. 93 6 6 8 ao #1 6 8/6 7 с. Pref. 0909009000000 00900009 £i 10g 8 9 0 Mar, Sept . - 
6/0 Do. 6 per Cent. Cum. Prei. . . . .. 105—1: |6 9 1 Feb, Aug | 103 | 1 Bt. 4% | Central Вар 3 Db. Stock] 108 — 106 | 8 15 6 = 14 
57 Do. б per Cent. P Debe .....| 195 —1°5| 4 0 0 241 |12. 5 2,6 | Charin Oroea( W, d& City) Kl. Sup. Co.“ (3-71 | < 10 0 Feb, Ang e 
pA per Cent. ?n Deb. Stock.... e 99 —101 4 9 1 ee vol 19 6 2/8 Do. per bal cr id 5 996 000000000000 { —t§ 4 0 0 Feb, Aug 5i е . 
4x сеш ondon Ordinary Stock ess 9)-—i2 4 6 11 | June, Deo 01 St. 4 Do. 4% Deb. Stock (red.) ............«.| 108 —1v6 | 16 2 ая ч 
4 Do. 4 per Cent. Pref. . cee. 100—108 | 8 17 8 es 10:22 5 2 Do. City Undertaking 44% Om. Pref.) 43 —6 410 0 T v pe 
4 Do. Deferred Stock ооовооова POC concer 00000 82 —85 4 14 2 at 80 6 2/8 Do. Do. 8 оооооооо 64-62 4 7 10 * ae 
dp s eem XE ШЕ КЕ из ЕГ ИНН Ч 
0 am 8.5 e $ = ae ae t. e per е eee Y —111 we 
Cy 4 Do. 4 per Cent. 1st Mort. Debs. ......| 100 —108 8 16 2 s T 10 oh City of Landen Klectrio Lighting Ord. 11—11/|5 6 8 Feb, A la 1 
3% City an uth London Rly. Con. n. Ord. 40 — 44% 6 7 2 Feb, “Aug Ы oe 10 e/o Do, 6 per Cent. Cam. Pref. 000000000000 18 —la 4 6 8 an’ July + | bated 
6% | Do. 5 per Cent. Perp. Pref. as) ..| 118 —121 4 2 8 | Feb, Aug | .. | .. st. 6% |" Do. 6 per Cent. Deb. Stock (red.)... .. 194 —128 | 8 18 1 zu, Doe. 
52 Do. (нез). 000005002 099000009»509000509090900 000009 117 —190 4 8 4 ee oe ee Bt. 4X Do. and Deb. Stock end 0000000. 104 —106 4 4 10 ES In que 
6 po. 1901).. 5 ess 118 —116 4 6 8 n os | oe Б County of Durham Elec. P. D. Pipe о 4 April, Oct 
‚| 4 ат иш Batted? erp(etual Debs ......| 107 —110 | 8 12 9 | May, Nov |110 |108 5 .. | Do. Do. b% non cum. pref. .... 6,4,—6 .. | April, Oct èl # 
W дан 1896) Ltd., Ord. 183—144 4 2 8 2. Sia T 10 4'0 | County of London klec. bupply Ord. .. t3 -1 417 3 a eco 
6/0 E Cent. Pref. ..................... 15—16 |3 5 0 X | зо % | ро. 6 per Cent. Cum. Prei. . . . 12 —1:4 | € 16 0 Маг, Bept 17. .. 
4/0 | 6, Nor ern & City Rly. Prf. Ord. (4%)| 5—5} | 7 d 5 tà | 52 st. 44v | Do. 43% Deb. Stock (all paid) (red.) 111 — 114 | 8 18 11 n 1121 17 
4% | Gt. Northern, Piccadilly & Brompton | St. 4@| Do. Second Deb. Stock Prov. 108 —105 4 5 9 P le . 
Ord., Speyer Bros. Scrip Certa. ....| 8 -9 4 811 zs КШ ea 5| bye "one Electricity Supply Co. Ord. 54 — 416 8 А i^e 
.| 209 | Hastings & Dist. Elec. Trams. Co. 4j 5| ..| Do. т Cent. Cum. Pref. ...:0 ... 6 —5 411 9 ia Ее 
о, ООР ЕНЕ ТУ 101 —103 T 25 101} |1003 [st. 4% Do. 4 lst Deb. Stock „„ 99 —1 1 4 8 8 - — 
9% |t Imperial Tramwa Ord . — тай 17 —18 | 5 0 0|MarBept| ·· | -- 6| 6,0 | Hove Electric Lighting Ord.............| 8—4} | 5 0 0 .. $n 
6% |t Do. 6 per Cent. . e . 108—141 4 4 2 | Mar, |. oe Шве. 442 | Lof W. Bec. Lt. & Powers}Z Db.Bt. (red.) 100 —1.3 |4 7 5 — le: 
2 |t Do. 4j per Cent. Debs.” . 108 —110 4 110 |Jan,July | ·. | -. 5| 5% | Kensingtp. & Engtebdg. Ord ........| 12 —1:12 | 414 1} T d ба 
Isle of net Elec. Trams & Lt. 6% Pf. $1—21 9 8 6 es ee . а b 696 Do. 6 per Cent. lst Pref. (0600000999 0009 009000 7 4 b b Jan, July == = 
4 3 4 per Cent. Deb. Віоск ............ 88 —88 4 10 11 2: e] e INNSt | 4 Do. 4 1 Cent. T eb. Stock (red $7 —160 4 0 v m 
1 1 Overhead Railway Ord ee. 814—842 | 8 18 0 | Feb, Aug E^ .. dt Kensingtn. & Kngtbg. Co. &NotungHill 
150. 6 per Cent. Pref IP 999900 900900000» ts 4 15 8 Feb, Aug oe ee Co. (Joint Btation) 4 Deb. Pee ree) 102 —104 8 16 11 еә е a 
4 Do. 4 рег Cent. Deb. ..................... 99 —102 8 19 8 Jan, July ß 8| 1/92 | London Electric Supply Отӣ. .......... 92 —?4 |312 0 T erue 
5 London United Trams. 52 Cum. Pref.| 93—10} | 417 6 B e| 5| во | Do. ре Сен Pref. . . . .. 41—16 6 11 7 ee - 
4% | Do. 4% 1st Mort. Deb. Stock... . . .. . 100 —108 | 17 8 =  hce4 11015 st.] «x Do. т Cent. 1st Mort. рер...... ...| 99 —102| 8 18 6 Mr, In, s. DIC 
.. | Mersey Con. Ord. Stock...... . <i = " id 5 107 Мао tan Electric Sup. eecsÉ| 103-11 |6 0 0,A Oct | 11 К^ 
.. | Do. 8 per Cent. Perp. Pref. ............| 8—11 Р = ee ШЕК Б! 2/5 | Do. per Cent. Cum. ese. 26—63 | 316 8 Jan. Jay 1 
ae Metropo tan Elec. Trams Def. ... — 5 - 3° а ы | ..[вь|4% р per Cent. Deb. Stock 1st Mort. 10% —1,8|8 19 7 In, De. 
6 Do. Cum. Pref. ооововев, 000 „% 600 « op: ] —1,, 4 14 1 PES .. ee Bt. 8 X Cent. Mrt. Db. Btock (red.) 100 —162 8 8 7 е» rt 
44% | Do. dy Deb. Stock . . . . 105 —107 4 4 1 2 100| 447 lec.Corp.for P.D.1stMort.Db.|100 1 27 4 8 8 a ij т 
„. | New Gen. Tract. 6 per Cent. Cum Pref. 1 .. | May —.. - .. [| 10] 74% Mere Dist. Elec. TAE Ora -A3 ван 11 —)13 |6 1 0 | Feb, Awg j -- 
10/10/0 | Potteries Electric on Ord,......| 81-9) |5 5 В Є .. 11100) .. | Do. 442 K — 1044—1004] .. | Jap, July 1% 
6/0 ро: 5 per Cent. Cum. Pref. ........| 9 29 5 5 3 | feb, Aug i b| S | Newcastle kie. “Supply Ord. ....... t4-+9 | 416 5 | Feb, Ang! `à 
43% 4$ per Cent. Deb. Stock ........| 101 —104 | 4 6 7 ` a EP 6| bg | Do. b per Серт. Nor. Cum. Pref. b4-tà | 816 4 Feb Aug | 9 - 
> Sesih tunes. Elec. Тао а Howse Ore. Me sd .. | 100 4% | Шо. 4% Mort. Leb. зед. 1907.. 99 — 100 |4 0 0 |Jin, Jul 
= | Do. 6% Pref. (£1peid) .......... Ан 2 April EN 2 1 $% | Northern Соот ties Eh c. Sup. 17 paio 21— 1 215 7 Mar, Aug 
~ | Do. 44% Deb. Stock (100% paid) .. ой eS Ion 1 Oct e. 2 1100] .. 10. 44% Deb. £5 prio ............ м —> .. |Jan, Jal} | - 
Л | Sunderland Dist. Elec. Trams. 5; Jat a 10| €,0 | Notting Hill Electric Ord. .. ...... . . 14 —15 | 4 0 0 Maich....| > ~= 
Moit. Debe.. 97 —101 - Е "e .. {100| 4% Do. 4 per Cent. 1st Mt. Debs. ......| 100 —102 | 8 15 5 а ee 
5% | Underground Elec. "Bys. Co. of London 90: - 2001 41) 6 Ds os Ей 5| 2.6 tOxtord lactric Ord. cercccccccccescercccces 4—7 6 0 0 | March 
3% -| Waterloo and Ойу Ота. ....................| PO —$2 |ë 5 8 June, Dee .. St. 4X Do. 4% Deb. Stock . ... . . | 100 —102 | 3 18 b M А 
ELEBRAPH b! 5,9 | St. James X Fali Mall Kleo. Ord.......| 14 —15 |4 10 8 Feb, A 147 Hl 
4 African Direct . . 99 —102 |8 13 5 J ~ | .. Ist. per ent. . „| 98 — 100 | 8 10 0 TE 
^ Amazon Telegraph ..................ь›—...|  81—8j m In, Bes a D Б n Smithfield Markets Electrio Sup. Ord... $1-:39 |7 5 5 = "E 
~ | Doe 6% Debe, (red) ................... 82 —87 5 14 11 m | St. 4 Do. 4 per Cent. Deb. Stock ...........| 6—5, |Б 0 0 TEE 
Bt. 4/0 55 9 ———.—g59———.—. ...... .. 61 —63 4 13 8 F, My, Ag, N 63614 6| 4/ Bouth London Electric 8up y Ord „| 83-4 600 : 8... 
: Do. Preferred . .... ...... .. . o. | 108 —109 | 5 7 20 T. My, Ag, N 10:3 14 l| .. South Metrop'n Elec. Lt. & Power Ord. }{—45 НА i >= 
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FROM the description, which we commence in this issue, of the 
second monster station of the New York Edison Co., it will be 
seen that, when completed, this plant will be larger than 
anything we have to show on this side of the Atlantic. It is 
designed for an ultimate normal output of some 80,000 kw. 
and the nearest approach to it in this country is the Lot's- 
road station for supplying current to work a number 
of electric railways in and around London, and capable of 
generating eventually nearly 70,000 kw. The new station, 
called the ** Waterside Station No. 2," is separated from the 
old station by a street only, but the two are to be connected 
electrically and by steam mains, so as to form virtually one 


huge works able to supply nearly 150,000 kw. Internally, the 


Stations differ materially in many respects, the greatest dif- 
ference being in the steam engines. Whereas the old station 
is equipped with reciprocating engines and four 5,000 kw. 
Curtis turbo-generators, the new station is to be equipped 
entirely with steam turbines. It may be noted thai two dif- 
ferent kinds of steam turbines by different makers are to be 
provided; probably the company desire to judge for them- 
selves which type is better suited for their purposes, or, per- 


haps, it was thought that a keen competitive struggle in the 
engine room would conduce to the best results. The Westing- 
house units will have a capacity of 7,500 kw. each, while the 
Curtis sets will be rated at 8,000 kw. Although the guaranteed 
steam consumption of 161Ь. per kilowatt-hour (with 175 lb. 
steam pressure per sq. in., 100 deg. of superheat, and 28 in. 
vacuum) is not high, it may be confidently expected that the 
consumption on test will come out considerably lower, seeing 
that much better figures than the one quoted have been 
obtained in sets only about half the size of those in question. . 


ALTHOUGH we publish Мг. Н. S. WATSON’s warning to 
electrical engineers not to trust blindly to the formula that 
three-phase transmission is more economical than single-phase 
transmission without examining more closely the basis upon 
which this statement is made, we trust that the warning is not 
so necessary as he appears to think. It is an undoubted fact 
that if a three-phase transmission line be built with a voltage V 
between each line and the neutral point of the system (f. e., а 
voltage of 1:732 V between the lines), no more and no less copper 
will be required for the same C?R loss than on a single-phase line 
with a voltage of V between each line and an earthed neutral 
point (i. e., a voltage of 2V between the lines). But we believe that 
itis nowadays unusual, in the case of overhead systems, to earth 
the neutral point of the system, and this is not done as a rule 
in the case of single-phase lines at extra-high pressures, whether 
the lines be overhead or underground. Thus in making com- 
parisons the pressure between the two conductors must be 
taken as a basis, just as it is in the definitions of low pressure, 
high pressure and extra-high pressure in the Board of Trade 
regulations. On this basis of the same pressure between con- 
ductors, it is evident that the three-phase system is more eco- 
nomical in copper in the ratio of 3 to 4. 


— md 


THE experiment of replacing some of the old arc lamps in 
the City of London with incandescent gas lamps has been com- 
menced, and 47 arc lamps have been replaced by 112 lanterns 
with high-pressure incandescent gas burners. Even with the 
mantles in their present state of newness, and in comparison 
with the arc lamp system put in 14 years ago, the illumina- 
tion of the streets appears to be less bright, and one cannot see 
objects at so great a distance, which is one of tho best criteria. 
Comparison of the price now charged for lighting with that pre- 
viously paid to the company under their agreement of 14 years 
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ago is beside the mark, but we have little doubt that equally effi- 
cient illumination with modern arc lamps could be afforded ata 
far lower cost than by the new incandescent gas lamps, prob- 
ably even at a lower cost than the price charged by the gas 
company under their contract with the City authorities. The 
flame arc lamps which have taken the place of the ordinary arc 
lamps at each end of Queen Victoria-street afford an excellent 
means of comparison with the incandescent lanterns in the 
remainder of the street. ‘The light is better diffused, the 
colour is both more agreeable to the eye and more efficient 
in piercing fog, and, as we have already intimated, we do not 
fear a comparison as to price made on an equal basis. 


— — 


IN another part of this issue we publish a description of a 
20,000 volt water-power scheme in France. The two most 
prominent features of this scheme are the high voltage and the 
construction of the transmission line. As far as the generating 
plant is concerned there is little novelty. It will be observed 
that the generating pressure is only 1,000 volts, this being 
stepped up to 20,000 volts by transformers. This is, of course, 
the reverse of English practice. Here it is now customary to 
generate directly at the line pressure, but it must not be 
forgotten that the highest pressure employed in this country 
up to the present does not exceed 11,000 volts. It is quite 
probable that if 20,000 volts were adopted low-pressure 
generation would have to be reverted to, owing to the difficulty 
of insulating the conductors on the machines. In the line con- 
struction of the French scheme there are no wooden poles ; 
steel towers have been employed throughout, a practice which 
has been gaining in favour during the past few years. 


— — 


As might have been expected, the proposal to sell the 
Tunbridge Wells municipal electricity undertaking to “some 
person or company " was defeated at the Council meeting on 
Wednesday by a large majority. The agitation is apparently 
a purely political move, and we doubt whether its supporters 
themselves considered the desirability of a transfer seriously. 
In a district like Tunbridge Wells, no benefit would accrue to 
the public by transferring the electricity undertaking to a 
company if it is already efficiently conducted. On the other 
hand, if its opponents can show want of efficiency, either in 
the engineering or financial management of the undertaking, 
the remed y should not be difficult. The case is different to muni- 
cipal electricity works which are neighbours to relatively large 
undertakings, in which case a transfer would be advantageous. 


THE opening of the new Goldsmiths’ College at New Cross, 
by Lord RosEBERY, on Friday last, marks another stage in 
the development to the London University. Originally, this, 
the latest acquisition to the premier modern university, was a 
naval training college, but the Goldsmiths Company of the 
City of London bought it after it had been abandoned for this 
purpose, and turned it into a technical and recreative institute. 
For some years it was known as the “ Goldsmiths’ Institute," 
and entailed a considerable expenditure on the part of the 
Goldsmiths' Company, but in 1904 the Company came to the 
conclusion that the work which they were endeavouring to do 


was being done by others, perhaps more efficiently, at the 
expense of public funds. This led up to the decision to 
hand the buildings and site over to the London University, 
and a “delegacy,” consisting of representatives of the 
University, the London County Council, other Councils 
(county and borough) and of the Goldsmiths’ Company, was 
appointed to carry on the work. For the present, the institu- 
tion will be used principally as a day training college for ele- 
mentary school teachers. It is satisfactory to know, however, 
that a more ambitious scheme is contemplated, and that even- 
tually instruction will be given so as to cover the London B.Sc. 
syllabus, both in engineering and pure science. In the mean- 
time, the evening classes are to be continued as usual. Thus 
it may confidently be expected that the near future will see 
the Goldsmiths' College promoted to a position of considerable 
importance in the educational world, and at the same time it 
will help to improve the status of the London University as а 
teaching body. 


— — 


IN this week's issue we publish the concluding part of a second 
article by Prof. C. KINZBRUN NER on the testing of high-tension 
insulating materials. The conclusions set forth therein, although 
the outcome of a series of experiments of some considerable 
value, are, like those in the first article, open to criticism. 
It is evident that the author’s omission to extract moisture 
from his test pieces and his departure from the usual conven- 
tion with regard to the time during which the test is applied 
have prejudiced his results considerably. Other experimenters 
have shownthat, when these pointsare observed, thelaw between 
disruptive voltage and thickness of dielectric approximates 
more closely toa straight line than to a quadraticcurve. Theo- 
retically, it is probab'e that the law would be represented by a 
perfectly straight line. But since the temperature of the speci- 
men inereases with the increase of applied voltage aecording to 
definite laws, such as are observed in the plotting of any tem- 
perature curve, it may be inferred that this is the cause of a 
quadratic curve being obtained. This applies with equal force 
to the results obtained with a number of layers, where the 
temperature factor as we!l as the degree of moisture may ac- 
count for the deviation from the straight-line law. 


— — :Ü 


Ir is specially interesting to note from Prof. KINZBRUNNER’S 
experiments that with very thin layers, such as paper, the 
straight-line law is obtained, even when the material has not 
been sufficiently well prepared. If now presspahn could also 
have been obtained in very thin layers, it is quite possible that 
the same straight-line law would have been established. It 
is also interesting to observe the difference in behaviour of 
material which has been varnished outside, thus enclosing the 
moisture, and material which has been thoroughly soaked and 
impregnated. As might be expected, theoretical conditions 
are more nearly approached when the moisture has been ex- 
pelled. Prof. KINZBRUNNER'S curves would have been of still 
greater value if he had marked points on them, or if he had 
given some other indication to enable one to see how cloeely 
the repeated tests on the various materials approximated to 
the law that he has deduced from them. 
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ALREADY the Electrical Exhibition at Olympia has lived 
half its allotted span, and to-morrow fortnight is the closing 
day. For those who have been busily occupied, the time has 
gone at an incredible rate, and all suggestions of a month 
being too long a period have been forgotten. For the purpose 
of bringing engineers together, Institution conversazioni pale 
into insignificance compared with the Exhibition, and many 
men who have hitherto only known one another by name have 
been enabled to meet and make acquaintance But the Exhi- 
bition is much more than a market or a club; it constitutes 
an excellent object lesson to the public in general and to town 
councillors in particular, to say nothing of electricians and engi- 
neers. As far as the lighting and ventilating arrangements are 


concerned, there is nothing to be desired, and possibly the manu- 


facturers of ozone are to some extent responsible for the never- 
varying degree of freshness which pervades the vast building. 


SEEING, then, that the Exhibition is such a great success, 
there is probably a considerable amount of heart-burning 
among the few large firms who have held aloof. They must 
now realise that their attitude was a mistaken one, and the 
lesson will be well learnt for a future occasion. It is cer- 
tainly regrettable that electric traction and the heavier manu- 
facturing branches are practically unrepresented. One feature 
is most gratifying, and that is the business done by exhibitors. 
On every hand, one hears of transactions having been effected, 
and of innumerable promising callers. What is still more im- 
portant, however, is the prevailing conviction that business 
generally is improving and that the period of depression is 
passing away. 


Institution of Civil Engineers.—The session of the Institu- 
tion of Civil Engineers will be inaugurated on Tuesday, 
November 7th, when the president, Sir Alexander R. Binnie, 
will deliver his address. 

Institute of Sanitary Engineers.—By permission of the 
Underground Electric Railways Co. of London (Ltd.), a party 
of members of the Institute of Sanitary Engineers will visit 
the Lot’s-road generating station on Thursday next. 

Cable Interruptions. Date of Interruption. 


Tarifa—Tangier ............................ Jan. 18, 1904 
Jamaica — Colon Jan. 10, 1905 
Cadiz —Tenerifff.ü eee ee een July 20, 1905 
Kotonou— Grand Вавваш.................... Oct. 4,1905 


“The Dynamicables.”—The next ‘‘Dynamicable” dinner will 
take place at the Electrical Exhibition, д1 ympia, on Wednesday 
next, October llth, at 7 p.m.: morning dress. The North- 
Western train on the District Railway leaving Mansion House 
at 6.9 p.m. is due at Addison-road in good time for the dinner. 


Guernsey Telephone System.—On Tuesday a new multiple 
switchboard, supplied by the International Electric Co., was 
declared open at the Guernsey Telephone Exchange by Sir 
Henry Giffard, K.C., Bailiff and President of the States of 
Guernsey. A luncheon was subsequently held at the Old 
Government House Hotel. 


Institution of Civil Engineers.—The council of the Institu- 
tion of Civil Engineers have, in addition to the medals and 
prizes given for communications discussed at the meetings of 
the Institution in the last session, made a number of awards in 
respect of other Papers dealt with in 1904-1905. Among the 
Papers is one by Mr. C. W. Hill on ** Electric Cranes." 

Commercial Oable Oo. 's New Oable.—The Telegraph Con- 
struction & Maintenance Co.'s е.в. “ Colonia," which left Canso 
on September 23rd to pay out the Commercial Company's 
filth cable across the Atlantic, arrived on Tuesday evening at 
а point 187 miles from the Irish coast, where she had to make 


the final splice with the cable laid westward from Ireland by 
the c.s. * Cambria " in June last. The splicing was delayed for 
a time by a south-westerly gale, but the completion has now 
been made, and communication over the new cable is expected 
to-day (Friday). 

Opening of the Handsworth (Staffs.) Electricity Works. — 
The electricity works which have been erected by the Hands- 
worth (Staffs.) Urban District Council, under the direction of 
Messrs. Kennedy & Jenkin, will be opened on Monday. The 
Council obtained a provisional order in 1899. A three-wire 
low-tension continuous-current system at 240 volts has been 
adopted. The generating plant consists of three Stirlin 
water-tube boilers, having a total evaporative capacity o 
19,500 lb. per hour, and four Belliss-General Electric Co.'s 
multipolar generating sets with a total capacity of 420 kw. 
There are also two 128-cell Ashmore, Benson & Pease accumu- 
lators, and a 24 kw. Taunton booster in the station. The 
capacity of the battery is 360 ampere-hours. The station will 
be opened by the chairman of the Electricity committee. 


Telephony on the Continent. — Mr. H. Laws Webb informs 
us that he has just returned from a month's trip on the Conti- 
nent, devoted chiefly to looking into telephone progress. He 
visited Antwerp, Brussels, The Hague, Amsterdam, Rotter- 
dam, Berlin, Munich, Berne and Paris, and inspected the tele- 
phone work and exchanged views with the telephone officials 
at those places. No very rapid development in the extension 
of telephony is, he states, occurring in any of the Continental 
countries, but the adoption of message rates in Germany has 
materially improved the rate of telephone development in that 
country, both in small places and in the large cities. The 
Berlin plant is being entirely reconstructed on the common 
battery system. In general, all new work on the Continent is 
being done on this system, and with but one exception all the 
large Continental Telegraph Administrations have adopted it, 
ж are not extending or reconstructing exchanges with 
magneto plant. 

Deterioration of Copper Wire.—In the discussion on Mr. 
Fowle’s Paper on railway telephone service at the recent con- 
vention of the American Association of Railway Telegraph 
Superintendents, some interesting facts wore brought out as to 
the life of copper wires. Mr. Kinsman, of the Wabash Rail- 
road, stated that copper wires along that road had been used 
for 15 or 18 years without showing any signs of deterioration. 
Mr. Griffith stated that copper wire at a certain point on the 
Erie Railroad, in proximity to a chemical works, lasted about 
34 years, while Mr. Hewitt referred to a case in Texas where 
20 miles of copper wire in the Beaumont oil region had been 
badly impaired in two years by the sulphurous atmosphere. 
The iron wire in the same region is eaten up in about one year. 
In Beaumont lead covered cable is used with good results, the 
lead apparently acting as a protection against the sulphur 
fumes. Mr. Griffith referred to a test of aluminium wire on 
the Erie road at the point above mentioned. It worked well 
for about six months when, one day, the circuit was broken. 
Investigation showed that three sections of the wire had 
“ evaporated." 

Society of Engineers.—At a meeting of this society at the 
Royal United Service Institution, Whitehall, last Monday, 
Mr. A. H. Smith read a Paper on “ Machine Drills for Hard 
Rock.” After tracing briefly the development of rock drills 
from Trevithick’s machine onward, the author described present- 
day hand, steam, hydraulic and compressed-air drills. Turning 
to electric drills, the two principles made use of in their con- 
struction were stated to be the conversion of the rotating 
motion of a motor into a reciprocating one by means of flexible 
live shaft and gearing, the actual striking being due to the 
recoil of a compressed spring, the second type deriving its 
reciprocating motion from the attractive power of solenoid 
coils upon a Го соге or piston. He then referred to a novelty 
in the form of an internal-combustion motor-driven drill, 
operated by gasoline. Drill mountings and fittings were sub- 
sequently discussed, the author dealing with drill clamps, and 
incidentally with the question of ‘‘ nicking ” and “ shearing ” 
with special clamp arrangements. He emphasised the point 
that the business of a rock drill was not simply to cut rock, but 
to cut that rock as quickly as mechanically possible, and at the 
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lowest cost, not only for actual power consumed, but also taking 
into consideration the relation of boring speed with its effect 
on capital and standing charges. 


Wireless Telegraph Notes.—W e are informed by the Gesell- 
schaft für Drahtlose Telegraphie that the Dutch military 
authorities are at the present time making trials with the 
company's portable wireless telegraph stations, and that if 
these trials prove satisfactory a number of military stations 
will be constructed for the colonies. Several stations of 
180 km. range have already been ordered, but the place of 
erection is at present unknown, although it is presumed that 
they are required for war ships in the Dutch East Indies. The 
same company have installed two stations on the Lofoten 
Islands, Norway, and two large stations at Rhodos, in Asia 
Minor, and Derna, in North Aírica, are nearing completion. 
In August the Brazilian training ship “The Benjamin Con- 
stant” arrived in Cherbourg, and a complete set of “ Tele- 
funken" apparatus was installed. The German Post Office 
has been engaged for some time with experiments in wireless 
telegraphy, and two “ Telefunken " experimental stations 
having been erected in Berlin, it was found, we are informed, 
that the system fulfilled the requirements of the postal authori- 
ties. As a result, the first official stations between Borkum 
Riff lightship and the lighthouse at Borkum were installed. 
The establishment of a connection between the Borkum light- 
ship and the naval station at Heligoland was also carried out. 
A large station, whose range will extend over the entire North 
Sea, is now being installed at Norddeich, near Emden, the 
preliminary work-—viz., the foundations for the towers and the 
erection of the station house having already so far progressed 
that the building of the four iron lattice towers of 60 to 70 
metres high and the putting down of the machines can now be 
commenced. The Swiss War Department are installing at the 
present time two “Telefunken” wireless telegraphic stations 
for communication between Rigi-Scheidegg and St. Gotthard. 
This department has also purchased from the Gesellschaft für 
drahtlose Telegraphie several portable stations, which are re- 
garded as especially suitable for a mountainous country. 

Strike in the Berlin Electrical Trade.— The strike of the 
electrical workers in Berlin is gradually approaching a crisis. 
A conference was held between the representatives of the men 
and thé masters on Monday with no result, for the latter insist 
in their policy of refusing to give more than a 5 per cent. in- 
crease of wages as against the 15 per cent. asked for by the 
men. After a number of employés in the incandescent and 
Nernst lamp works had joined the strikers, all the electrical 
mánufaeturing works were closed by the masters, and the number 
of men on strike at the present moment is said to be 40,000. 
Some of the employés at the electric hght works have struck 
in sympathy with those who have already ceased work ; and, 
on the other hand, the Federation of Berlin Hardware 
Manufacturers have threatened to close all their factories on 
the 14th inst. if the present strike is not ended by then, in 
sympathy with the Allgemeine Electricitäts-Gesellschaft and 
the Siemens-Schuckert Co. If this step is taken, the number 
of workmen out of employment will be increased to something 
over 100,0000. ‘The Municipal Court of Arbitration is, for 
the time being, powerless, negotiations having been broken off, 
_ owing tothe firm attitude adopted by either side. Herr Rathenau, 
who took a prominent part in connection with the visit of the 
Institution of Electrical Engineers to Germany a few years ago, is 
said to be the guiding spirit of the policy of the employers. In spite 
of some of the men at the electricity works having struck, the 
supply of energy for hghting is being maintained and the tram- 
way service has been continued, although with a diminished 
service. Many workmen are coming in from the provinces to 
seek work, attracted by the pay, which is high compared with 
that in their own districts, and the police are protecting them 
from molestation. It is reported that provision for boarding 
and lodging these “strike breakers,” as they are called, on the 
works is being made. Considerable financial help is forth- 
coming on behalf of the strikers, but it is probable that this 
will be insufficient to prolong the strike for a great length of 
time owing to the large number of men on strike, and that 
possibly this will be an important factor in bringing the men 
somewhat nearer to the proposals of the employers. 


ELECTRICITY METERS.* 
BY С. H. W. GERHARDI. 
(Continued from page 936.) 


Fig. 127 shows the connections from the table board to the 
sources of supply. For simplicity the right-hand half of the volt 
switch S (Fig. 126) has been lowered. Below the plug bars are 
the two main throw-over switches. The main alternating leads 
go to two 'bus bars through fuses. The main continuous 
current leads go to a plug board shown diagrammatically, 
which enables various numbers of cells to be used in series, 
«ccording to the drop through the meters under test. The 
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Fic. 127.— GENERAL. ARRANGEMENT ОЕ Wrrina то TaBLe BoaRDs. 


pressure circuits go to single-pole cut-outs (one on each pole). 
and thence to the transformers or to the small secondary battery, 
as the case may be. > > | 
Referring to the testing bars Т, these are provided for the 
purpose of easily connecting up one or more of the standard 
instruments for checking their accuracy. In the case of Watt 
balances and voltmeters it will be noticed that the end segments 
of the supply volt switch (S, Fig. 126) are marked “ TEST. 
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The use of the testing bars is shown in Fig. 128. In E. 
diagram five complete “sets” are shown, three being 5 
ing circuits (Nos. 1, 2 and 3) and two (Nos. 4 and 5) rath 
testing circuits, which, therefore, have no shunt or poten 
switching apparatus. | dard 

The main connections for the comparison of the га à 
instruments are simple enough, but in the case of the 8 hes 
connections it is necessary that one of the supply E ie А 
be connected up in a slightly different way to the others: 


* From a forthcoming book to be published by ‘The Electrician 
rinting and Publishing Co. All rights are reserved. 
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is to enable the sets being compared to be supplied with current 
from the existing sources. 

It is advisableto make the middle set of three the specially con- 
nected one for this reason : That the one on either side can be 
compared with it without interfering with the remaining one 
and this in no way hinders all the sets being connected up for 
comparison. The special connections referred to above are (1) 
the top left-hand segment of the switch S (Fig. 126) is per- 
manently connected to the left-hand bar of that switch as shown ; 
(2) the bottom right-hand segment is connected so that the 


Fia. 129. 


Wirt rheostat of that set is in circuit with all the shunt circuits 
as shown. 

In Fig. 128 plugs are supposed to be inserted in the blackened 
holes. No. 1 table is free for the testing of meters. Nos. 2 and 
3 (watt circuits) are connected up for comparison of standard 


It will be noticed that to each board there are two tables 
(Fig. 128). The object of this is that, while meters are being 
tested on the one table, the meters just finished on the other 
may be taken down and a fresh set connected up. It is ad- 
visable to have the two tables instead of one double the width, 
in order that the vibration caused in taking down and putting 
up meters on the idle one may not interfere with the testing on 
the other. The two can, nevertheless, be used as one if re- 
quired. The advantage of such a system of connections is 
that, as the board is placed under the balance shelf and imme- 
diately opposite the ends of the table (see Figs. 130 and 131), 
the changes are quickly and easily made, without having to 
build the circuit up at a central plug board, as in the pre- 
viously described arrangement of wiring. 

The instruments, being opposite the ends of the tables, are 
conveniently situated for being seen from any point along each 
table; it is thus possible to keep an eye on the current while 
testing. This avoids the necessity of having two people on the 
same test, one to regulate and the other to count the revolu- 
tions of the meter’s moving part. Fig. 130 is a view of a 
testing panel with the instruments above it. Between the 
panel and the balance shelf a teak locker is provided for the 
purpose of storing the balance weights, plugs, «е. A porcelain 
tube let into the wall between the testing panel and the instru- 
ment panel contains the necessary leads between the two. 
The watt balance resistance box ean be stood above the instru- 


instruments and ammeters and voltmeters on 200 volts alter- | ment panel (as seen in Fig. 130). 


nating, whilst Nos. 4 and 5 (ampere circuits) are arranged for 


Fic. 130.— TESTING PANEL AND ARRANGEMENT OF INSTRUMENTS. 


comparison on continuous current and a standard potentiometer 


It must be borne in mind that the testing of meters is 
not usually, if ever, the sole work carried out by a testing 
department. All the station instruments require periodic 


, standardising, and this work becomes considerable in a large 


undertaking. In fact, all the electrical testing is, or should 
be, performed by such a department. In the design, therefore, 
provision should be made for work other than meter testing. 
It may be remarked, however, that separate rooms should be 


Fic. 181.— View or a Test Room. 


allotted to other work, such as motor, arc and incandescent 
lamp testing, fuse blowing and the breaking down of insulators 
with extra high pressure. 


(To be continued.) 
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une Ў is included in the circuit on the right-hand table 
(No. 4. 


The object of the Wirt rheostat short-circuiting switches is 


Electricity in Foundries.—Herren Julius Reimer and M. 
| Daclen have, according to the Elektrotechnische und Polytechnische 
‚ Rundschau, obtained a German patent for a method of heating 


seen in the diagram. If the Wirt rheostat on table No. 3 
were not shorted, there would be additional resistance in the 
volt circuit of the instruments of that set which would cause 
those instruments to read low. It may be mentioned that 
single plugs are used only when comparing the standard 
instruments. For ordinary work, plugs braced together as in 
Fig. 129 are employed, which prevent the insertion of the 
plugs in the wrong holes—i.e., one on to alternating current 
and the other on to continuous current. 


electrically the upper part of moulds, the idea being to prevent 
the formation of blow-holes by keeping the metal in a liquid 
state without having to employ a large dead-head. To this end 
the inventors apply to the inside of the mould a lining of some 
high-resistance fire-proof material, such as a mixture of graphite 
and clay. This lining serves as an electrode, and in order to 
prevent the current in it from flowing through the casting, the 
electrode, in its turn, is coated with a thin layer of some fire- 
proof non-conducting material. 
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A 20,000 VOLT POWER TRANSMISSION SCHEME. 


A new water-power scheme, employing 20,000 volts for trans- 
mission, has recently been inaugurated at Clermond-Ferrand, in 


f which the generating units were steam-driven, it was decided 


to put in an entirely new installation, which should take its 


Fig. 2.— INTERIOR OF PowEgR Hovsr. 


France. This town was already in possession of a small central | power from a neighbouring river. The site chosen is admirably 
station, but the demand for power from the industrial under- | adapted to the development of the water power. The river 
takings in the neighbourhood necessitated the laying down of | flows through a narrow gorge and is hemmed in on either side by 
a new plant. Instead of extending the existing station, in | high banks, and by building a weir, 105 ft. high, it was possible 
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to obtain a reservoir or lake of about 44 miles in length and | | by 40 ft., and has a gallery running along one side, where the 
about 170 yds. in breadth. A dam, about 92 ft. in breadth and control apparatus is installed. Sufficient space has been allowed 
200 ft. in length at the base, has ‘been constructed, the upper | to put in six units of 1,200 H.P. each, but at present only three 
portion being about 400 ft. long; at each end channels have | sets and two exciter sets are installed and in operation. The 
been left to carry off the overflow. turbines are of the double-wheel “ Francis" ty pe, and were built 

The power house is situated immediately below the weir | at the Havre Works of the French Westinghouse Co., on 


Fic. 3—OsNE OF THE Exciter Seta. 


Fia. 4.—GgNERAL VIEW UF SWITCHBOARD. 


from which the feed pipes run straight to the turbines. Each behalf of Messrs. Escher Wyss, of Zurich. Each machine has, 
turbine has an independent pipe which is fixed in the masonry | with a fall of about 70 ft. to 80 ft., a capacity of 1,200 H.P., 

of the dam at a height of about 56 ft., the fall thus produced | and runs at a speed of 333 revs. per min. The guaranteed 
amounting to 70 ft. or 80ft. The engine room measures 145 ft. оа at full, three-quarter and half load are 76, 80 and 
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75 per cent. respectively, while the maximum speed variation 
from full load to no-load is 2 per cent. In cases of sudden 
variations the guarantees are as follows: 25 per cent. load 
variation, maximum speed variation 3 per cent. ; 50 per cent. 
load variation, maxiinum speed variation 5 per cent.; 100 per 
cent. load variation, maximum speed variation 7 per cent. 
The feed pipe of each turbine is 63 in. in diameter, and is 
provided with two sets of butterfly valves, one at the intake 
and the other immediately in front of the turbine. Three- 
phase alternators, of Westinghouse manufacture, are directly- 
connected to the turbines by means of a flexible coupling; they 
have a capacity of 1,000 kw. at a pressure of 1,000 volts, and 
a frequency of 50-5 per second. They are of the rotating 
field type and the arma- 
ture frame is so arranged 
that it can be moved in 
a direction parallel to 
the shaft, so that no 
electrical connections or 
windings need be dis- 
turbed when the machine 
is inspected. The arma- 
ture windings consist of 
copper bars carefully 
insulated with mica, and 
are slipped into the slots 
from the end of the 
armature ; the end con- 


nections of the bar E 
windings are secured to Ф 
the conductors after n 
they are in place. The >A! 
construction of the field Ms 
is such as to form a steel- Md 
rimmed flywheel which y 
is self-supporting ; the Se) 
stampings break joint, 2p 
and are held together 2 ol 


em 


Qu 


by bolts. Thus the rim, 
so formed, is of suffi- 
cient strength to re- 
sist centrifugal force 
without bringing un- 
due stress upon the 
central cast-iron spider. 
Le Blanc dampers are 
fitted to the field coils, 


and greatly facilitate 
parallel running. The 


efficiency guarantees of 
these machines were, at 
full load 94 per cent., 
three-quarter load 92:5 
per cent., quarter load 
90 per cent. The 
excitation current is 
supplied by three exci- 
ters, each driven by a 
separate turbine. Two 
exciter sets are now 
running, and supply, in 
addition to the excit- 
ing current, sufficient 
energy for heating and lighting the power house. The 
turbines are of the same kind as those driving the main 
generating sets, with the exception that thev are of the single- 
wheel type. Their capacity is 76 H.P., and they run at a speed 
of 900 revs. per min. The generators cre Westinghouse com- 
pound-wound multipole machines of 50 kw. at 125 volts. 

On the gallery is the main switchboard, which comprises 13 
panels, three being used for the exciters, six for the alternators 
and four for the transformers. At the top of the board are 
placed the brush-type circuit-breakers. The construction of 
these breakers is such that the copper or current-carrying con- 
tacts are always broken first, and the current is diverted from 
these by successive shunts to the carbon or arcing terminals. 


Fia. 5.—TRANSMISSION LINE CROSSING A RAILWAY. 


| In this way the resistance of the contact is gradually increased 
to avoid forming an arc until the carbon contact is reached, 
thus preventing damage to the copper contacts. In addition to 
the ordinary instruments the switchboard is fitted with West- 
inghouse synchroscopes for paralleling the alternators. All the 
connections are in duplicate, so that the machines can be con- 
nected to either of the two sets of ’bus bars, thus allowing cer- 
tain units to be run independently either for power or lighting. 
The transformer room has sufficient space for four groups of 
three single-phase transformers, but at present only two sets 
have been installed with two transformers in reserve. Each 
single-phase traneformer has a capacity of 375 kw. with a ratio 
of 1,000 to 20,000 volts. Their guaranteed efficiencies are 977 
per cent. at full load, 
97:7 per cent. at three- 
quarter load and 971 
per cent. at half load. 
They are connected in 
mesh by knife switches 
on the high and low. 
tension sides, thus mak- 
ing it possible to cut 
out any onè transformer 
without affecting the 
connections. Each trans- 
former is placed on a 
carriage, so that it can 


T be easily removed in 
i Fae’ -- case of accidents. At 
| | I. the side of the trans- 
me. MA former room is a small 
T — workshop for carrying 


out repairs, an important 
factor in this case, as 
the power house is some 
distance from a railway 
station. | 
For the high-tension 
apparatus special fire 
proof chambers have 
been built with armour- 
ed concrete walls sepa- 
ratiog the 20,000 volt 
cables. The high-tension 
circuit-breakers are of 
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Ks , the oil-break type, and 
4 У operate automatically in 
MF. case of excess current in 
any one phase. The 

the 


relays operating 
breakers are actua 
by low-tension current 
supplied by transfor- 
mers in circuit with the 
20,000 volt mains. From 
the circuit-breakers the 
cables pass into the light- 
ning protection chamber, 
where they are connect- 
ed to the distribution 
system. Choking coils 
offering great resistance 
to the static discharge of 
the aerial lire are placed in series with the circuit, and, by 
i arresting the lightning, protect the machines in the power 
. house. These coils consist of a number of turns of carefully- 
. insulated copper strips rolled in the form of a flat ring of fairly 
large diameter. They are designed to give the greatest protec- 
tion without interposing an inductive resistance in the circult 
and without using too much copper. The coils have, of course, 
to be thoroughly well insulated as they receive the full force 
of the discharge. Immediately behind the choking coils 18 
placed the Wurts lightning arrester, which is shown 1m the 

accompanying diagram. | 
It consists of the following parts: a number of small air- 
| gaps connected to the line (series gaps), a second similar series 
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of air-gaps (shunted gaps) shunted by a resistance (shunt Pont-du-Château, and finally a series of 3,000 volt branch 
resistance) and a low resistance in series (series resistance). lines. The distance between the power house and the sub- 
The various parts are connected between line and ground in | station at Clermond is about 17 miles straight across country, 
the order named. With this type of lightning arrester the use but the length of the route taken by the transmission lines is 
of arresters on the transmission poles may be dispensed with. about 18} miles. | 


— 


Fie. 7.—3, 000 VOLT SWITCHBOARD. 


The distribution system comprises a trunk main connecting The line consists of six wires, of 0:315 in. in diameter, form- 
the power house with the principal receiving sub-station at | ing two three-phase systems which can work either separately 
Clermond, a high-tensioa branch line between the sub-stations | or in parallel. At full load the ohmic loss is approximately 7 per 
at Volvic and Mozas, anl between Clermond-Ferrand and | cent. (5,000kw.). Particular attention has been paid to the trans- 
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mission line and it presents several interesting points, both as 
regards the standards and the insulators. By adopting metal 
lattice-work standards it was possible to place them at great 
distances apart and thus reduce the cost of insulators and to 
avoid the payment of rent when passing over private property. 
Further, the standards are constructed with a small base, a very 
important factor in this transmission scheme, since the country 
through which the line passes is split up into small allotments. 
The ordinary standard used at Clermond-Ferrand is designed 
for angles not exceeding 170 deg. and for spans of 328 yds.; 
this distance is the most economical and gives the least weight 
of iron per mile. "The base of the standard measures about 
24 in х 24 in. and there is a distance of 79 in. between the 
centres of the two sets of wires; the weight of the standard 
amounts to 1,786 lb. 

Although the line passes over private property, there are so 
many deviations that the number of special standards even 
exceeds that of the ordinary type. This is partly due to the 
land proprietors and partly due to the mountainous nature of 


the ground. The total number of standards is 301, of which | test pressure. 


has been in use on the Paderno-Milan lines for the last five 
years. This insulator can be used for 25,000 to 30,000 velt 
lines, and is, in consequence, eminently suitable for a line of 
only 20,000 volts. It consists of two parts, which, after being 
tested, are cemented together by means of a cement having as 
a base litharge and glycerine. By this means it is possible to 
obtain an even thickness of porcelain, and, in addition, there 
are no less than four vitrified surfaces between the wires and 
the metal bracket, a fact which greatly increases the dielectric 
qualitiesof the insulator. Theinsulators have been very carefully 
tested, each half of the insulator being submitted to a pressure of 
44,000 volts for half an hour, as experiments have shown thata 
breakdown may take place at the end of about 15 to 30 minutes. 

During the test the insulators are placed in a tank contain- 
ing acidulated water up to a certain height ; the interior of the 
insulator is also filled with acidulated water and connected by 
means of copper contacts immersed in the liquid to a testing 
transformer. The water in the tank forms the other pole. In 
this way the greater part of the insulator is exposed to the 
The extent to which the insulator can be im- 
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Fic. 8.—LIGHTNING ARRESTERS IN ONE CF THE SUB-STATIOSS. 


111 are of the ordinary type, 34 of increased weight for angles, 
6 shorter and 155 longer than the ordinary type. Distances 
between standards vary from 100 ft. to 500 ft., but the mean 
span is about 320ft. Between the ground and the lowest 
wire the minimum distance is 21 ft. and the fixed point on the 
standard was determined after calculating the sag correspond- 
ing to the maximum temperature of the district. As a basis 
for the calculations, the wire was considered when it was ex- 
posed to the minimum temperature and to wind and snow ; 
under these conditions, the stress was taken so as not to ex- 
ceed the safety coefficient of the material. Thus for a wire of 
0:315 in. in diameter and a span of 300 ft., the maximum stress 
allowed was 10 kg. per square millimetre. The resulting sag 
at – 15°C. is 7 ft. when weighted down with sleet, and 5 ft. 
under ordinary conditions; with the maximum temperature it 
extends to 8:5 ft. The pull exerted by the wires on the stan- 
dards can thus easily be determined. In fact, to fix the wires 
correctly, tables were compiled showing the exact pull to be 
exerted at the temperature at the moment of erection. 
Particular attention has been paid to the insulators both as 
to their mechanical and electrical qualities. The type chosen 


‚ mersed in the tank is limited by the discharge arising from the 


copper contacts in the water ; they may, however, be immersed 
more deeply if the water is covered with a layer of oil of abou! 
tin. Brackets for the insulators are of cast steel and are fixed 
directly to the standards. They are so designed as to obviate 
small loose parts, which would have to be assembled on the sp! 
where the standard is being erected. In very difficult angles 
the strain of the wires is taken by two insulators. S 

There are at present five 20,000 to 3,000 volt sub-stations!" 
operation, and their arrangement is identical in each case. On 
the ground floor the transformers and circuit-breakers are m- 
stalled, while the lightning-protection apparatus and the dis- 
tributing switches are placed in a room on the first floor. From 
the Volvic sub-station one 20,000 volt system supplies current 
to the sub-station at Mozac. Up to Volvic there are six wires, 
but after that station the line consists of three wires of 0°19: f. 
in diameter. The standards are about 300 ft. apart, and for the 
six-wire line weigh about 1,100 Ib., and 660 Ib. for the three 
wire line. In Fig. 5 the arrangement of guard wires is shown: 
steel wires are stretched 2 ft. apart between the two standards 
and crossed every 20 ft. by a piece of angle iron. 
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The sub-station at Clermond-Farrand, the interior of which 
is shown in Figs. 6, 7 and 8, is remarkable both as regards the 
simplicity of the design and the systematic arrangement of the 
apparatus. Each group of three transformers is placed in a 
separate compartment, the walls of which are of armoured con- 
crete. The high-tension cables are led to the transformers from 
the upper part of the chamber, and each conductor is separated 
from the next by walls of armoured concrete. At present three 
groups of transformers are installed, each group consisting of 
three single-phase oilinsulated transformers of 375 kw., each 
with a ratio of 20,000 to 3,000 volts connected in mesh. The 
20,000 volt automatic circuit-breakers are of the oil break type, 
and are also enclosed in fireproof chambera, together with the 
low-pressure transformers supplying current for the magnetic 
control of the breakers. 

The 3,000 volt switchboard comprises 13 white marble panels, 
arranged in the following manner : Two feeder panels for light- 
ing circuits, one alternator panel, three transformer panels for 
lighting circuits, one selector switch, three transformer panels 
for power circuits, three feeder panels for power circuits. 

The ’bus bars and the oil-break circuit breakers and switches 
are placed in fireproof compartments in the basement of the 
sub-station ; they are controlled from the switchboard by means 
of gearing. In this way the presence of high-tension apparatus 


Fic. 9.—SECTIONs oF INSULATORS. 


on the front of the board is entirely avoided. The bus bars are 
divided into sections and connected together by switches. The 
protection of the station against atmospheric discharges is assured 
by Wurts lightning arresters and choking coils; Fig. 8 shows 
the arrangement. In addition to the lightaing arresters the 
transformers are provided on the low-pressure side with over- 
load relays, to deal with overloads caused by static discharges 
which are too small to affect the lightning arresters. These relays 
are connected to the middle points in the transformer windings. 
A generating set is also installed in this sub-station to pro- 
vide for the lighting of Clermond and Royat in case of some 
accident occurring on the transmission line. The set consists 
of a Willans compound engine directly-connected to a Westing- 
house three-phase 3,000 voit rotating-field alternator of 315 kw., 
working at a frequency of 50 ~ per sec. Two Babcock & 
Wilcox boilers provide the steam. 
The entire transmission scheme was designed and carried out 
by the French Westinghouse Co. 


ON THE RATIO BETWEEN THICKNESS AND DIELEC- 
TRIC STRENGTH OF HIGH-TENSION INSULATING 


MATERIALS. 
BY C. KINZBRUNNER. 


(Concluded from page 941.) 


Varnished and Impregnated Papers. 

A set of very thin papers were first tested ; these were 
dipped into insulating varnish, and thus provided with a com- 
paratively thick layer of varnish on both sides. Three different 
qualities of varnished paper were tested, one being 0:14 mm., 
the other 0:23 mm., and the third 0:34 mm. thick. As these 
papers were of different origin, it was not possible to find the 
ratio between thickness and dielectric strength for them. The 
experimental results for one and several layers are shown in 
Fig. 13; these curves are all nearly quadratic, and thus prove 
the law expressed in formula (2) for varnished papers. 

To show how much difference there is in the quality of 
varnished papers as supplied by different firms, making a 


speciality of this article, the three curves of Fig. 14 have been 
drawn. Curve I., which is taken from Fig. 13, refers to 
varnished paper of 0:23 mm. thickness, supplied by Messrs. 
S. & Co. Curve II. refers to varnished paper, 0:19 mm. thick, 
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Fic. 13.— RATIO BETWEEN NUMBER OF LAYERS AND DIELECTRIC STRENGTH 
OF VARNISHED PAPER. 


of similar appearance, but supplied by another firm, while 
Curve III. refers to a material somewhat different in appearance, 
0:2 mm. thick and supplied by a third firm. As will be seen 
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by the three curves, the qualities of the three materials obtained 
from entirely different sources vary but little from each other. 

From the above experiments Fig. 15 is drawn; this shows 
the relative dielectric strength of varnished paper as a function 
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of its thickness. The curve may be used either for one or 
several layers, it being assumed that the law as expressed in 
formula (1) also applies to varnished paper. The constant C, as 
found by calculation from the various experiments, is here 10,500. 
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DIELECTRIC STRENGTH AS A FUNCTION OF THE NUMBER or LAYERS. 


Impregnated paper differs in its behaviour somewhat from 
varnished paper. By impregnated paper is understood a paper, 
which, though soaked either while hot or cold in a thin insu- 
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lating liquid, yet retains its paper-like surface, in opposition to | —i. e., 9,400—was taken. With regard to the ratio between 
varnished paper, the surface of which is covered with a film of | number of layers and dielectric strength it will be seen from 
the actual insulating liquid. The results of a number of | the curves that this material follows the general law. 
experiments on four different thicknesses of black impregnated The same is the case with varnished linen, of which five 
| а | different qualities were tested. The results of these tests are 
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paper of the same source and quality are given in Curves I. to IV. 
of Fig. 16. From these curves Fig. 17 is drawn, which shows 
clearly that with this material the dielectric strength also grows 
as the square of its thickness. On the other hand, Curves I. to IV. 
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Fic. 21.—Maxurem AND Minimum RELATIVE DIELECTRIC STRENGTHS FOB 
VARNISHED LINEN aS A FUNCTION OF THE THICKNESS. 


20,600 
shown in Fig. 20. It will be noticed that the qualities of 
these aenal differ rather much from each other, the best one 
having a dielectric strength of about 14,000 volts, while the 
worst one has a strength of 7,500 volts only. The relative 
dielectric strength of varnished linen is shown in Fig. 21 as a 


in Fig. 16 are very nearly straight lines—i.e., the dielectric 
strength of several layers of this material is nearly proportional 
to the number of layers, exactly as was the case with un- 
treated paper. 
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Fic. 22.—DrELECTRIC STRENGTH AS A FUNCTION OF THE 
THICKNESS FOR RUBBER. 


function of its thickness, curve I. referring to the worst and 
curve II. to the best quality tested. From these experiments 
| the following conclusions may be drawn :— 

8 16,000 With varnished papers and linens—i.e., materials the Sur 
face of which is covered with a film of insulating varnish—the 
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. The experimental results for red-rope paper are shown in Fic. 23.—DIELECTRIC STRENGTH As A FUNCTION OF THE 
Fig. 18. Four different qualities of this material were tested, | THICKNESS FoR Gutta PERCHA, 


of which the one marked D proved to be somewhat superior 


subdivision or the number of layers per given total thickness 2 
insulation is immaterial from the electrical point of view, Và ] 
with impregnated papers the dielectric strength per E er 
thickness can be materially increased by using a large num 
of very thin layers. : КОО. 
Of rubber, a small number of specimens were available, an 
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. al 
in quality to the others. The insulating strength of these | only three could be used for these tests ; i дати 115 
materials was found to be 8, 900 for quality A, 8, 600 for quality | are, therefore, somewhat meagre. Fig. 22 8 а е 1 
D, 9,000 for quality C and 11,000 for quality D. Fig. 19 | strength for three different thicknesses—viz., Лане 
shuws the relative dielectric strength as a function of the | and 1:35 mm. of the same quality ; this curve mde 
thickness ; for the constant C the average of the above values | to show that formula (1) may also be applied to rubber. 
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Guttapercha was tested in five different thicknesses. Fig. 23 
shows the dielectric strength as a function of the thickness for 
single layers, while the curve for several layers of 0°5 mm. 
thickness is given in Fig. 24. Fig. 25 finally shows the relative 
dielectric strength for various thicknesses up to 3mm. These 
curves, as well as those for ebonite, which are shown in Figs. 
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Fic. 25.—RELATIVE DIELECTRIC STRENGTH Or GurTA PERCHA АВ 
A Есхстох or THE THICKNESS (C= 19,000). 


26 and 27, prove that formule (1) and (2) may be applied for 
guttapercha and ebonite within fairly wide limits. 

The last of the materials tested—viz. pure Para—seems, 
however, to be an exception to the rule, inasmuch as the two 
formule cannot be applied to it. Fig. 28 shows two curves for 
Para, Curve I. representing the ratio between thickness and 
dielectric strength for brown, and Curve II. the same ratio for red 
Para. It will be noticed that these two curves are practically 
traight lines; thus the dielectric strength of this materials 
seems to be directly proportional to its thickness. When these 
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results were first obtained their accuracy was doubted, and the 
experiments were repeated with fresh specimens specially 
obtained for this purpose; the results obtained with this second 
set of specimens were nearly identical with the first ones, so 
that their accuracy can hardly be doubted. It is rather diffi- 
cult to find any reason for this material proving an exception 
to the rule, but a separate investigation into its properties is 
now being carried on. 

From the large number of experiments quoted above, and 


layer». 
Fic. 27.—DiELECTRIC STRENGTH AS A FUNCTION oF THE NUMBER 
or Layers. EBONITE ‘66mm. Tuick. 


many other similar experiments carried out on materials of 
minor importance, we are able to write down the following 
important laws :— 

l. The dielectric strength of most insulating materials (Para 
excepted) is proportional to the square of the thickness. This 
law may thus be expressed by the formula E- Ct; and for 
the sake of convenience C should be taken as the disruptive 
voltage of 1 mm. of the respective material, and should be termed 
its dielectric strength. 


2. The dielectric strength of a material (paper excepted) 
consisting of several layers of the same material is directly 
proportional to the square of the number of layers ; this law 
may therefore be expressed by the formula E, – Ei V1; where 
E, stands for the disruptive voltage of one layer, and 1 for the 
number of layers. 

The following table contains the dielectric strength—z.¢., the 
disruptive voltage for 1 mm.—of the respective material for 
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Fig, 28.—DIELECTRIC STRENGTH A8 A FUNCTION or THICKNESS. 
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3 mm. 


several of the most usual insulating materials as used for the 
insulation of electric machines, and as determined by the ex- 
periments carried out by the author. 


Table showing the Dielectric Strength for various Insulating Materials. 


Dielectric strength. 


Material 77 8 
Minimum found. Average. Maximum found. 
S memi 

Presspahn ............ 8,700 4,600 | 5,600 
Manila paper ........ si 2,200 Y 
Ordinary paper........ | 1,400 1,450 1,500 
FIDO 222. 5c жаз x 2,250 sé 
Varnished paper ..... 7 10,000 10,500 12,000 
Impregnated paper .... 8 4, 200 bs 
Ned rope paper........ | 8,600 9,400 11,000 
Varnished linen ......: 14,000 10,700 7,500 
Empire cloth.......... ie 8,400 © 
Leatheroid..........-. 3,050 
Ebonite .............. 28,500 
Rubber .............. i 21,000 
Guttaper che Rm 19,000 E 
Рага 2 ET | 14,000 15,500 17,000 


From this table, and using the formule given above, the 
curves of Fig. 29 have been drawn ; they give the actual dis. 
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Fic. 29.— DIELECTRIC STRENGTH АБ A FUNCTION OF THE 
THICKNESS FOR VARIOUS InsuLATING MATERIALS. 


ruptive voltages for all the materials directly as a function of 
the thickness. As dielectric strength the average values of 
the table have been taken throughout. 

Finally, in the following table a comparison is given between 
the data relating to the dielectric strength of different insulat- 
ing materials, as published by various authors from time to 
time. It will be noticed that, with cne or two exceptions, the 
values found by the author are by far the smallest. Consider- 
ing what has been said in the first of these articles about the 
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method of testing, this fact will be easily understood, and, in | any line and earth—we must earth the system at the middle 
the author's opinion, tends to show that the method of testing | point; then the voltage between the two lines will be 2V. Now 
as adopted by the author gives the most reliable results. the contention is that, if the copper be the same in the two 

Table. systems, the power transmitted at the same loss will be the 
same ; as the quantity of copper is to be the same as before, it 
Average dielectric strength. is proportional to 6C ; therefore, having only two conductors, 


Material. | Dr Gazebrook с. | the current flowing in each, for the same loss, will be6C + 2 « 3C. 
Arnold. yner. Wiener.| Baur. Author. | The power transmitted will therefore be 2V x 30 = 6VC, the 
заа 2 uite — same as in the case of the three-phase system. In other words 
Mat moe — 7,400 en | 6000 | .. 220 an equal power > be ош with p same саар in 
P Y 5 PUE the two cases, if the weight ‘of copper is the same. ether 
окш е ee pi TM NM | 2200 the three-phase system i ‚үрө 5 star or delta- connected 
Varnished paper . 27,000 7. ЕС е 10,500 | generators of course does not affect the argument ; if the star 
Red Rope paper . 19,000 — 10,500 ' .. d 9,400 | system is used, it is easy enough to connect the centre of the 
кн ре 11 00 . 10:008 5 1900 system to earth; if the delta system is used, the same effect 
Empire cloth ....| .. | n > 12.500 8,400 | can be obtained by making an earth connection through choking. 
Leatheroid ...... 5,600 | 3,050 | coils. 
Ebonite ........ 31.500 .. ENDE 28,500 It is interesting to note that in America it is found that for 
VV pos 5 1600 .. 13 000 extra high tension (40,000 to 50,000 volts) the greatest dif 
Para Р irae ole eG i Poe oe EE ‚ 15,500 | ficulties to be dealt with are the insulators and the lightning 


arresters ; the potentials to earth and not those between line 
and line, are the causes of these troubles. 

When such high voltages are employed, whether a three- 
phase or a single-phase system is used, it will probably be found 
best to adopt the system of lightning protection recommended 
by J. Moscicki and W. Waeber,* in which each line is con- 
nected to earth through a condenser, with a choking coil in 
parallel with it. This method, whether applied to a three- 
phase or a single-phase system would, of course, ensure that 
the potential of each line was equi-distant from earth. 

The above arguments lead to the consideration of the ques 
tion whether, with overhead transmission, it is better to erect 
a single-phase or a three-phase installation ; aud it would ap- 
pear to the writer that there is some point at which the first 
cost in the two cases is equal. This point will depend on the 
distance of transmission, and must be determined by the n 
lowing considerations: On the one hand, the prime cost 0 
single-phase generators is higher than that of three-phase gene 
rators. On the other, there must be considered the cheaper 
switchboard, fewer insulators and 33 per cent. less labour re 
quired in erection of the overhead bare cable. As regards Я 
running costs, it. will hardly be disputed that the handling 0 
the power station will be facilitated by a single-phase uud 
ment ; and with regard to outeide maintenance, there would 
only two lines to look after instead of three. 

The evolution of a practical single-phase motor for factory 
work has been slow, but is now not very far from accomplis 4 
ment, and several railways are seriously considering the ap- 
plicability of single-phase working to their lines. Itwould seem, 
therefore, that the relative cost of transmission by single phase, 
as compared with three phase, when an overhead line 18 en 
missible, should be considered with more attention than | 
generally receives, and that the misconceptions as to the Copp 
efficiency of the three-phase system, which are undoubte 7 
widespread, should be rebutted. It is, perhaps, * 
add that the above stated arguments apply, with suitable 
modifications, to the comparison of single-phase with two phase 
or any other polyphase system. 


SINGLE PHASE у. POLYPHASE TRANSMISSION 
LINES. 


BY Н. 5. WATSON. 


In spite of the great success of three-phase alternating systems 
signs are not wanting that electrical engineering opinion may 
yet return to the almost discarded single-phase system; in 
fact, the merits of the latter for large traction schemes are so 
incontestable as far as the most important part of the problem 
is concerned—viz., the track work*—that when the single- 
phase motor problem has been fully solved there will, in the 
opinion of the writer, be no question of using any other system 
on electric railway schemes of any magnitude. 

The advocates of single-phase have not been afraid of con- 
ceding to the three-phase system a saving of 25 per cent. in the 
copper of the transmission lines; and it is this supposed disad. 
vantage of the single-phase system to which I wish to draw 
attention; not that my point of view is a new ono, as it has 
often been stated before, f but fallacies die hard, and I believe 
that even to-day many electrical engineers have an implicit faith 
in the high copper efficiency of three-phase transmission. 

This relative copper efficiency, paradoxical though it may seem, 
depends entirely on the point of view from which the question 
is looked at. Everyone knows that in any given system for the 
same efficiency the weight of copper varies as the square of the 
voltage. In comparing the copper efficiency of a three-phase 
system with a single-phase system it, therefore, becomes abso- 
solutely necessary to decide on the basis of comparison. If we 
assume that a single-phase system with 10,000 volts between 
its lines is comparable with a three-phase system having the 
eame voltage between its lines, of course the three-phase system 
has the lower copper cost for the same efficiency. But is this a 
fair basis of comparison when an overhead line is in question ? 

Consider what is really the condition that governs the two 
cases. It is that the insulation between any one line and earth 
shall be the same. This is obviously so since the distance be- 
tween any two lines should beso great that there is no chance of 
leakage or breakdown from one line to the other, and therefore 
the only thing to take into account is the leakage from any 
conductor to earth. That is to say, the insulators are the de- 
termining factor. Let us first, as our basis of comparison, take 
a three-phase system connected up in star with the centre point 
earthed, having a given voltage, V, between any conductor and 
carth. The voltage between the phases is /3 x V. Let the 
current flowing in each line be 2C. Then the power which 
will be transmitted is (ЗУ x 20)4/3- 6VC, and the amount 
of copper required in the system for any given efficiency will 
he proportional to 2C x 3 (since there are three lines) = 6C. 

Now, take the case of a single-phase transmission line. To 
obtain the same condition—~i.¢., the same voltage V between VFC 
)J) 49 PURI MEE а шнш 

ud 3 i iv “E i i il- Schweizerische, Elektrotechnische Zeitschrift, February 11-18, 19%. 
wager W. M. Norden and B. М. йе. puree 1902. ids See also J. F. Kelly and A. C. Bunker, St. Louis International Electrical 
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Glasgow Local Section of the Institution.— The annual 
dinner of the Glasgow Local Section of the Institution 9 
Electrical Engineers will be held at the Grosvenor Restaurant, 
Gordon-street, Glasgow, on Friday, October 27th, at 6:30 р 
for 7 p.m. It is anticipated that the Lord Provost of ee | 
(Sir John Ure Primrose) and Mr. Alexander Siemens, s 
President of the Institution, will be present. The price of 70 
is 7s. 6d., but this will be raised to 10s. 6d. after October 20t | 
The first ordinary mecting of the session will be held on я 
day, November 14th, at the Institution of Engineers and S р 
builders, 207, Bath-strect, Glasgow, when the chairman, Ir. 
John M. M. Munro, will deliver his inaugural address. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


. Artificial Diamonds.—Sir W. Crookes has found a new method 
of preparing artificial diamonds—viz., by exploding cordite or 
other explosives in a closed vessel. The explosion produces a 
high temperature combined with a high pressure. The boiling 
point of carbon, like the boiling points of arsenic, carbonic 
acid, and silicium fluoride, is below the melting point. Carbon 
boils under normal pressure at 3, 870“ abs., but melts at 
4,400" abs. under a pressure of 16:6 atmospheres. The critical 
point occurs at 5, 800“ abs., under a pressure of 15 tons to the 
square inch, or 2,320 atmospheres. Above this point, there- 
fore, no amount of pressure will liquefy carbon vapour, whereas 
some 17 atmospheres will suffice to do so at 4, 400“ abs. 
Recently Sir Andrew Noble, exploding cordite in closed 
vessels, obtained a pressure of 8,000 atmospheres, with a tem- 
perature reaching in all probability 5,400° abs. The author 
submitted the cordite ashes to the same treatment as that which 
Moissan's granulated iron had gone through, fusing them in a 
mixture of potassium bifluoride and nitre. The resulting 
crystals were examined under the microscope, and found to 
consist of diamonds showing octahedral planes with dark 
boundaries due to a high refractive index. The diamonds 
would probably be larger but for the fact that the explosion 
ү of such short duration as not to give time for the crystals to 
orm. 
[Sir W. Crookes, Proceedings Royal Society, A. 512, Sept. 13, 1905. ] 


Spontaneous Glow of Radium.—Sir William and Lady Huggins 
have observed some curious facts with regard to the lumines- 
cence of radium preparations. They found some time ago that 
the spectrum of radium glowing in air consists mainly of rays 
of nitrogen stimulated into luminosity by the presence of the 
radium preparation. On enclosing radium in tubes containing 
hydrogen, the radiation becomes gradually feebler, but con- 
tinues to show the nitrogen lines. One specimen, thus enclosed 
by the authors under nitrogen at reduced pressure for eight 
months, gradually lost its cream colour and turned a dark 
russet brown, losing at the same time its glow, without, how- 
ever, losing its ionising power, and therefore without ceasing 
to emit б and y-rays. After eight months it was observed to 
have become much brighter, and it was taken out in order to 
put it under the spectroscope. Unfortunately, it lost all its 
luminosity, and only gradually recovered it under the influence 
of nitrogen. The suggestion was considered on a former 
occasion whether the operative cause of the glow was to be 
found in the B-rays, which are known to be analogous to the 
cathode corpuscles, upon the nitrogen of the air. In these re- 
cent experiments the electroscope showed that these rays, and 
the y-rays, were being radiated with undiminished force at the 
time that the radium bromide remained glowless in air. The 
cathode discharge is efficient in bringing out easily the first 
spectrum of hydrogen, but the radiations of radiura appear to 
be unable to do this. These experiments seem rather to sup- 
port the view that the spontaneous light of radium may not be 
produced by any form of its radiations acting upon the nitrogen 
of the air outside it, but by a more direct action through en- 
counters with nitrogen molecules, in some way associated with 
the radium, of those molecules of the radium which are under- 
going active changes. 

[Sir W. and Lady HvceatNs, Proceedings, Royal Society, A. 512, Sep- 
tember, 13, 1905.] 


Transformation of Radio-active Elements. —E. Rutherford has 
followed up the chain of decomposition products of radium, and 
ivldel another link. The radium D contained in the active 
deposit after the rapidly-changing products have disappeared 
emits no rays, instead of emitting B-rays as stated before. The 
B-rays are emitted by the next product, which must be called 
radium E, and yet another product, called radium F, emits only 
«-rays, resembling in this respect Madame Curie’s polonium, 
called radio-tellurium by Marckwald. The author now con- 
verts this resemblance into an identity, thus confirming the 
guess advanced by Boltwood. Polonium is the seventh de- 
composition product of radium. It is half transformed in 143 
days, a rate which agrees with that found for polonium and 
for radio-lead. The weight of radium F in a mineral is 000082 


times the weight of radium. A ton of mineral containing 50 


per cent. of uranium contains 0:14 milligramme of radium F, 
and this agrees well with the actual yield of polonium. If the 
a particle is a helium atom, the atomic weight of the transfor- 
mation product of radium F (polonium) should be 205. This 
is very close to the atomic weight of lead, 206-7. Lead is there- 
fore the final decomposition product of uranium, radium and 
polonium. **Radio-lead " is, however, identical with radium D. 
- LE. RotHerrorp, Philosophical Magazine, September, 1905.] 


Spuce Occupied by Atums.—J.Traube elaborates his considera- 
tions and conclusions with regard to the real volume of atoma, and 
incidentally claims priority for much of the work done independ- 
ently by T. W. Richards. His fundamental proposition regard- 
ing atomic space is that the space occupied by an atom is variable, 
changing from one compound to another. It is the smaller the 
greater the affinity of the atom for the atom with which it has 
formed a compound. This conception of the compressibility of 
atoms removes several difficulties of Van der Waals’ theory, 
and interprets the third volume of the isothermals. An inte- 
resting application of the principle is to electric cells. The 
author identifies their energy with the mechanical work accom- 
panying atomic contraction. E.M.F. thus becomes a real “ pres- 
sure,” and is closely allied to osmotic pressure. The atomic 
contraction of potassium, sodium, silver and other ions in water 
is the same, and is independent of the nature of the ion, a prq- 

sition which is strikingly analogous to Faraday's electrolytic 

aw. Atomic volumes and atomic shapes are much more sig- 
nificant physically than atomic weights. The author claims that 
his theory of atomic shapes harmonises well with the manner 
in which J. J. Thomson builds up atoms out of electrons. 

[J. Trause, Philosophical Magazine, September, 1905. 


Luminous Phenomena in Incandescent Lamp Bulbs.—It is well 
known that electric glow lamps which have not been in use 
light up with a faint blue light on rubbing them with silk or 
skin. R. Fürstenau has observed that the green fluorescent 
spots seen in Tesla and cathode-ray E are also seen 
on the glass of lamp bulbs and electrodeless tubes when they 
are rubbed. If, after rubbing, a lamp is held in the hand or 
attached to a stand, a faint glow commences after 8 or 1 
seconds. It proceeds from the foot of the lamp, and at the 
same time the carbon filament glows with a faint yellow colour 
over its entire length. This experiment, however, only suc- 
ceeds with lamps made highly sensitive by long rubbing. A 
strong glow may be obtained by holding the rubbed lamp in one 
hand and approaching the other hand towards it. At thg 
moment of contact the filament shines out brightly. A curious 
cireumstance is that during this secondary glow the filament is 
as steady as when made incandescent by a current. When 
cold, it is extremely sensitive to disturbances. A fine glow is 
produced by rubbing the lamp on the sleeve and then suddenly 
removing it, as in the electrophorus. A sudden redistribution 


of the electric quantities appears essential to the glow described. 
[R. Firstenau, Annalen der Physik, No. 9, 1905.] 


Glow-ligM Uscillogruph.—E. Gehreke has perfected his glow- 
light oscillograph, in which records of intermittent currents of 
high frequency are photographed by means of the glow light 
between electrodes in nitrogen at 8 mm. or 9 mm. pressure. 
The new pattern of the instrument consiste of two nickel plates 
mounted in the same plane with their edges only 1 mm. apart, 
but separated by mica plates. The discharge takes place be- 
tween the edges, and is viewed end on, so as to get the maxi- 
mum amount of light for the records. The latter consist of a 
series of impressions like marks of exclamation, the lower part 
being the bright positive glow light and the upper part the 
longer negative glow. The author obtained good records of 
low-tension alternating currents by superimposing a high- 
tension continuous current from a battery on them. The new 
apparatus is specially adapted for acoustic records such as those 
of the Dolezalek siren. It is, of course, necessary to syntonise 
the circuit by introducing a suitable capacity and inductance. 
The author reproduces some records of the siren, one of them 
having a frequency of 1,880 co per second, and the other a fre- 
quency as high as 4,660 ^». There is no inertia of moving 
svstems to be reckoned with in the recording apparatus. 

[E. Genecke, Zeitschrift für Instrumentenkunde, September, 1905.] 
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ELECTRIC COOKING. 


Considerable attention is being drawn to electric cooking at 
the Electrical Exhibition now being held at Olympia. Special 
free lectures on the subject are given twice a day by an ex- 
perienced cook, and several exhibitors have found that pudding- 
cooking, water-boiling and similar operations attract visitors \0 
their stands. Moreover, a cooking competition has been or 
ganised in connection with the Exhibition, and although only 
four firms have entered for it so far, interesting results 
will doubtless be obtainable. It is to be regretted that thi: 
branch of the electrical industry has made so little advance 
during the many years that it has been before the publi. 
Electric cooking should have many points in its favour. The 
absence of flame, smoke and fumes, and the immunity from 
fire risk, although among its evident and most directly-appre 
ciated advantages, are by no means the only ones. When the 
applications of electricity have been more carefully studie 
by the great authorities on culinary science, they will realise 
better the enormous assistance that electric heating can afford 
them by its extreme flexibility. With suitable arrangement 
the heat can be supplied at any spot needed—one part of T 
dish can be kept cool while the other is subjected to a high 
temperature, and the heat of every part of the cooking vessel 
can be regulated to a nicety. Probably one of the feature 
of electric cooking that will be best appreciated by the 
cook herself is the fact that she can devote herself entirely 
to the cooking, there being no fire to claim a large share 
of her attention. Naturally there is a large waste of ef 
ciency in burning the coal as a steam-producer and gorg 
through the whole cycle of generating electrical energy 21 
transforming it back to heat, but against this must be set the 
enormous gain in efficiency by being able to bring the heat 
right up to the object to be heated without losing a large 77 
portion in heating the kitchen range and chimney and the 
kitchen itself. Gas cooking has an ever-growing number 0 
devotees, and we are convinced that many of these will be 
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should be able to make many direct converts of their ow 
somewhat difficult to obtain relative figures of cost, because ш 
ordinary householder or even the hotelier does not customari 
weigh out the coal he employs for the several operations in Ds 
cooking. Probably, however, the relative costs of cooking 1" 
gas and electricity might be forthcoming. Among the figur 
published by the various firms, we may instance the case of - 
electric grill for use in hotels or restaurants. This measure 
40in. by 32in., it takes 82 amperes at 110 volts (i.c, abe 
nine Board of Trade units per hour) and only 10 min. 3" 
occupied in the preliminary heating up; it is said ths 
130 mutton chops may be cooked on it simultaneously B 
15 min. We leave our readers to figure out the cost Р 
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mutton chop, if electrical energy is charged for at the rate of 
ld. per unit, which is the low price charged by some companies, 
It may be mentioned that the electrical energy expended in 
heating up is not actually wasted, for, as Mrs. Deane pointed 
out in some of her lectures at Olympia, it is possible to switch 
off the current before the cooking operations have been quite 
completed, and thus to utilise the l:eat stored up in the range 
or cooking utensil. 

Electric cooking appliances have so far followed two distinct 
forms. In the majority of cases the heating part consists of a 
coil of round or flat wire or films of metal embedded in an 
insulating and refractory substance. There have been several 
difficulties to battle with in the construction of apparatus on 
this principle, chiefly owing to the different coefficients of 
expansion of the metal and the insulator, and the poor 
mechanical properties of the latter at the beginning. We 
believe that these troubles have been entirely overcome in the 
apparatus made by the best manufacturers. In the other form 


of electric cooking devices, use is made of the long lamps 


which we believe were originally introduced by Mr. W. J. 
Dowsinu. These have the advantage that the heating body 
is more readily replaced, and is Jess costly than in the em- 
bedded-conductor pattern, but naturally there is more heat 
lost from radiation and convection. For some forms of cooking, 
luminous heat rays are preferred by ccoks; in fact, for toast 
ing and for the inefficient process of roasting on a turning 
spit they are essential. By employing a roasting oven with 
lamps all around it, moreover, similar results can be obtained 
us with a revolving spit, and continual basting is possible, 
while there is far less waste of heat than in roasting a joint 
before the open fire. Probably a perfectly electrically-equipped 
kitchen will contain both forms of heaters, and some of them 
will be combined in the same apparatus. 

Unfortunately, however, all these appliances are still 
extremely costly, and considerable reductions will have to be 
made in their price before electric cooking can become as 
popular as it should be. The price charged per unit of elec- 
trical energy for cooking might possibly be reduced also, for 
the ld. per unit mentioned above is by no means universal. 
Engineers in charge of electricity supply stations are divided in 
opinion as to whether the load is one that can be supplied at an 
extremely low rate, as both its “load factor” and * diversity 
factor” remain shrouded in mystery. At first sight it might 
appear that, since the factory needs no power during the mid-day 
dinner-hour, a good cooking load should help to fill up the mid- 
day gap in the power load. On the other hand, the dinner has 
to be cooked beforehand, so that the two loads would overlap. 
Then again, а cooking load in the evening after office hours 
should help as a set-off to the rapid drop of the lighting load in 
the evening, but it will be argued by pessimists that the dinner 
is being cooked while the eaters are on their way home and 
causing a peak on the tramway load of a combined station. 
And the breakfast-cooking load would coincide with the early 
morning lighting load. Yet in spite of all objections that may 
be raised, we cannot but think that the cooking and heating 
load would be a good one if it could assume sufficiently large 
proportions. At present it is so small that no harm is done 
by encouraging it at an extremely low day-load rate, in order 
to observe the general effect on the load factor of the station. 
This would also create a larger demand for the various pieces 
of apparatus, and enable manufacturers to learn more of the 
requirements of the users. With greater appreciation on the 
part of the consumer of the manner in which electricity can 
be utilised for cooking, considerable improvement may be 
anticipated in this somewhat neglected branch of the electrical 
industry. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign book.) 


— — 
Electric Lighting. Vol. I. Tur Generatina PlAx T. By F. B. 
Crocker, E. M. Ph.D. 6th Edition. (New York: D. Van Nostrand 


Co. London: E. & F. N. Spon). 128. 6d. net. 

A book dealing with so wide a subject as Electric Lighting 
needs constant revision to keep it up-to-date ; and, therefore, 
we welcome the indication on the title-page that the public 
have assisted Prof. Crocker by buying five editions of the book 
and have given him five opportunities of revising it since its 
first appearance in 1896. In some directions the author has made 
good use of these opportunities, in others he has let them slip. 

The book opens with an introductory chapter chiefly devoted 
to a survey of the “ Advantages and Disadvantages of the 
Electric Light,” which will be found of some use by canvassers ; 
a few figures giving the relative consumptions of gas and elec- 
trical energy for the same illumination would have enhanced 
its value. The short historical chapter which follows will 
probably be skipped by the majority of readers. We may 
note in passing, however, that the claims of the British pioneer 
are rather neglected, that Prof. S. P. Thompson’s name (men- 
tioned in the bibliography) has been spelt without a “p,” and 
that the author has retained the following sentence which 
was incorrect even when originally published in the first 
edition— “arc lighting in Europe has never been particularly 
popular or extensively used even up to the present day.” 

After achapter on ‘ General Units and Measures, the 
author commences the subject proper with a classification of 
electric lighting systems, in which the advantages and disad- 
vantages of the various systems are clearly set forth. He 
places the ** economical limits of the direct three-wire continu- 
ous-current system far too low, however, and he is confusing 
as to the effect of doubling the supply pressure. By doing so, 
he says, “twice the distance may be reached with the same 
power, weight of copper and percentage drop in voltage. For 
the same distance, the weight of copper is only one quarter as 
great as stated on p. 43. Unfortunately, no weight of copper 
is calculated on p. 43. Of course if the network is designed for 
200 volts at the lamp terminals, the weight of copper necessary 
will be one-quarter that required for the same number of lamps 
at 100 volts, but when estimating the economical limits " of 
the system the loss of power has to be taken account of for the 
maximum percentage drop in Илен allowable, as well as the 
interest on the cost of the mains, so that the author’s calculation 
has apparently been made on a wrong basis. In some of the 
following chapters, on the “location,” general arrangement 
and buildings much good advice of a general character is given, 
but the author is very behind the times in places. A picture 
of a “typical direct-current arc-lighting station," occupying 
nearly a page shows a number of ancient-looking belt-driven 
machines, although it follows a good drawing showing the 
general arrangement of the Waterside station at New York 
built only a few years ago. The arrangement of buildings for 
large stations with turbo units and remote-control switch gear is 
not given. The worst feature of the chapter on buildings is 
the bibliography, in which no book or article later than 1893 is 
quoted, the most recent book mentioned being one by Mr. 
“ Kellingworth " Hedges on Continental central stations bear 
ing the date 1892. 

The printer has made a muddle of the next chapter on 
“© possible sources of electrical energy, which deals with the 
heat of the sun and earth, animal power, wind- power, wave- 
power, the power of tides and a power of other things, from 
glow-worms to Nernst and Hewitt lamps, but the reader is not 
greatly the loser. 

The part of the book dealing with steam plant bears evidence 
of considerable revision. There is a picture of a Stirling 
boiler (spelt Sterling), a Climax boiler and a Roney stoker, and 
the Waterside station is again made use of to furnish a plan 
of steam piping. Even a Westinghouse-Parsons steam turbine 
—not quite the latest design, we believe—and a diagram of the 
blade arrangements in the Curtis turbines are given, and em- 
phasis is laid on the gain in running turbines with high vacua 
ard their economy at light loads when compared with reciprocat- 
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ing engines, the importance of which points have only been fully 
realised during the past few years. There is much space devoted 
to the principles of dynamo-electric machinery, and of the con- 
struction of generators that can be found in books devoted 
particularly to this subject. This space would have been more 
profitably occupied with a description of the principal machines 
now employed, for the chapter on “ Typical Forms of Generator 
for Electric Lighting“ is very meagre. The Siemens & Halske 
internal-pole dynamo, and the old Brush, Thomson-Houston & 
Wood arc lighters are all shown, but there is no good drawing 
or description of a well-designed multipolar machine of large 
capacity, and the corresponding section on alternators is little 
better. Infact, by this time the author has got tired of revising, and 
thealterations, when there are any, have been made in a very pre- 
functory manner. The old Mordey alternator, the Crompton- 
Howell storage battery are given as types of English practice, 
but, on the other hand, in the chapter on batteries a couple of 

ges descriptive of the Edison cell have been added. Among 
station instruments the Kelvin ampere-balance is described, an 
old drawing is given of a Siemens electro-dynamometer, and as 
only 10 pages are devoted to this chapter, and the great part 
of them is taken up with unsuitable illustrations, it is not of 
much value to the electric lighting engineer. 

Taken as a whole Prof. Crocker’s book cannot be recom- 
mended without reserve to the student of electric lighting, 
although, if it be used with discrimination, it may be found 
uscful to a limited class of readers of technical books. 
National Engineering and Trade Lectures. Edited by Ben. Н. 

Monaaw. Vol. II. British Progress in Pumps and Pumping Engines. 
By PRIIIT R. BoónniwG. Vol. III. British Progress in Gasworks' 
Plant and Machinery. By С. E. Brackennury. (London: Archibald 
Constable & Co., 1905.) 68. each net. 

There is a distinct falling-off in quality. The first volume 
of the series fulfilled its object in a proper manner, and consti- 
tuted a review written in popular lecture style of recent British 
progress in the branch of engineering with which it dealt. The 
two succeeding volumes are practically written round illustra- 
tions and trade announcements of various firms. For instance :— 

Exhausters. 

These have been called the heart of a gas works,” and certain it is that 
they form a very important part of gas works’ machinery. Their manu- 
facture is difficult, as there is need for great accuracy and excellence of 


workmanship. One firm stands out as particularly distinguished in this 
respect. Founded by one of the very earliest of civil engineers, Messrs. 


Again, in the section devoted to electrically-driven pumps in 
a short lecture in which much detail is perforce omitted :— 

A high-lift turbine pump and electric motor, manufactured by Messrs, 
F : + . . « England, is shown in Fig. 25. It was made for the 
. . . . Water Works, The engine for driving this set is of the 
double-acting open vertical marine type, compound and condensing, 
capable of indicating 500 н.р. when running at 150 revolutions per minute 
with 160 Ibs. of steam pressure. The dynamo has eight poles. ‘ 

What on earth has the type, I.H.P. and steam pressure of 
an engine driving the generator to do in а lecture on pumps. In 
the same chapter :— 

Electrically driven a set of boiler feed pumps as ordered for the 
E o . Uo. at. „manufactured by Messrs. . „„ is shown 
in Fig. 30. The pumps, plungers, valves and valve seats are of gun 
metal. The crankshaft is of the bent type, made of steel. These pumps 
are capable of delivering 10,000 gallons of water per hour against a boiler 

ressure of 125 Ib. per square inch. The pumps are driven through 
louble-reduction gearing. 

A good description of an electrically-driven pump, forsooth, 
which will be listened to with great interest by a lecture 
audience! We cannot think that these lectures will achieve 
great popularity. A catalogue of firms is given in addition 
to the catalogue contained in the body of the lectures; we 
have omitted the names in our extracts, however, in order to 
be quite impartial. There are many similar passages, and these 
have been selected at random. 

Die Blektrischen Druckknopfsteuerungen für Aufzuge. By A. 
GENZMER. (Hanover: Gebrüder Jünecke.) 5m. 

After enumerating the many conditions which reliable and 
" fool proof " lifts of the press-button type are nowadays called 
upon to fulfil, the author describes seriatim the various elec- 
trical parts of such installations, and includes a chapter on the 
calculation and grading of starting resistances. Towards the 
end of the book a number of representative German pres- 


button lifts are described and explained with the aid of 


diagrams of connections. The mechanical design of the lifts 
is but slightly touched upon, and the electrical part itself 
might have been amplified in various directions with advantage. 
The index is too brief and a great many of the illustrations 
have obviously been borrowed from makers’ catalogues and are 
of correspondingly little value to the designer of lift installa- 
tions. Nevertheless the book will serve as a useful indication 
of the progress made in Germany in automatic lifts. Its value 
might have been enhanced by including references to American 
and English practice. 
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CONTACT WITH DIELECTRICB.* 


BY ROLLO APPLEYARD. 


OBJECTS. 

To examine :— | 

1. Whether tinfoil electrodes, pressed against a sheet of dielectric by 
indiarubber discs, enable accurate determinations of dielectric-resistance 
to be made. 

2. The effect upon dielectric-resistance of change of load on such tin- 
foil eléctrodes, in the case of press-spahn. 

9. The effect upon dielectric-resistance of increase or decrease of voltage 
in the case of press-spahn between tinfoil electrodes. | 

4. The rate and direction of the change of deflection in direct- deflection 
tests on press-spahn, and to determine in how far these changes result 
from surface conditions, and in how far from internal stresses. 

5. The effect of reversals of voltage upon dielectric-resistance. 

6. The effect of prolonged “ electrification.” 

7. To indicate the probable limits of accuracy with mercury electrodes. 

8. To point out that Price’s guard-wire can be used in sheet tests to 
eliminate leakage over the sheet surface, as well as over the instruments. 

9. The retentive force between electrodes and dielectrics. 


CoNCLUSIONS. 


a) Except in the case of homogeneous dielectrics, it is misleading t о 
deduce specific values referred to unit cube of the material, from the 
results of tests on sheets. | 

(b) With tinfoil electrodes, the apparent resistance of press-spahn 
diminishes as the load increases, and it attains a fairly constant value at 
& load of about 400 grammes per cm.? | 

(с) If, with tinfoil electrodes, the load is gradually diminished after aload 
of 543 grammes рег em. 2. the resistance gradually rises, but the rise is 
less rapid than the diminution in the former case (b). 

(d) When the full load with tinfoil electrodes is again restored the resis- 
tance falls to its minimum value. . 

(e) For small loads, with tinfoil electrodes, the second-minute deflection 
is in general greater than the first-minutedeflection. As the load increases, а 
point is reached at which these deflections become approximately equal. 
For loads greater than about 360 grammes per cm?., the first-minute 
deflection is in general greater than the second-minute deflection. 

(f) Increase of voltage, with tinfoil electrodes, especially with small 
loads, behaves like increase of load, apparently increasing the contact 
area, and diminishing the observed dieleotric-resistance. Load, voltage, 
and the normal effect of absorption“ thus combine to determine the 
ratio of the first-minute deflection to the second-minute deflection. 

(9) When mercury electrodes are used, the dielectric-resistance, âs 
measured at different voltages, is sensibly the same, even for abrupt and 
great changes of voltage. | : 

(Л) When mercary electrodes are used, the second-minute deflection 
is in general never greater than the first-minute deflection. The infer- 
ence is that when, with tinfoil electrodes, the converse is the case, it arises 
from imperfect contact, and not from the material itself. | 

(i) When mercury electrodes are used, the dielectric-resistance, 83 
measured with a voltage applied in a given direction, is sensibly the same 
as that measured with the voltage reversed, and this equality appears to 
become greater after a few reversals. | І 

(j) There is a critical load at which tinfoil electrodes yield fairly accu: 
rate results. With greater loads there is danger of crashing the material. 
With а less load the contact is faulty. | 

(% With mercury electrodes under the application of 750 volts, with 
earthing and reversing, resptctively, at every fifth minute, the resistance 
of a sample of press-spahn fell from 43:2 to 41-7 megohms in 51 minutes, 
thus indicating the limits of precision of resistance testa on such material 
on a prolonged test where the conditions have time to change. | 

(L) The earth readings, in such an experiment аз that described under 
(k), fall steadily towards zero, and their pairs of maximum values are 
approximately equal, corresponding to the two directions of voltage. 
These maximum earth readings are only about 0:2 per cent. of the maxi- 
mum readings with the battery. Consequently, if only one minute 1з 
allowed for a sample to recover after the application of a given voltage, 
the degree of precision of the results will be of the order 0-2 per oent., on 
account of the previous charge left in the sample. | 

(т) The retentive force between a disc of tinfoil and a sheet of dielec- 
tric, forming part of a condenser, increases rapidly with the voltage ; and 
it vanishes, or becomes extremely small, when the voltage falis to zero. 

(п) Small variations between the observed capacity of a condenser 
tested at different voltages may be due to more intimate contact between 
the el ctrodes and the d'eleciries at the higher voltages. 


* Communicated to the I/ i'osophieal Magazine by the Physical Society 
read June 16, 1905. 
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In the course of some experiments described by Mr. E. H. Ray- 
ner,* the electrical resistance between the faces of sheets of dielec- 
tric was measured, using electrodes of thin tinfoil. The dielectric 
Sheet to be tested was laid between two circular soft indiarubber 
discs, each disc being covered, on its contact face, with tinfoil, and 
the whole was surmounted by a brass dise of the same diameter, 
upon which lead weights could be placed. This interesting arrange- 
ment may be regarded as a compromise between the use of unyieid- 
ing contact-plates and mercury contact. It is here proposed to 
investigate the capabilities of this compromise; and as the material 
known as “ press-spahn " was examined by Mr. Rayner in his tests, 
it is here selected as a convenient dielectric for the present purpose. 


Specific Values.—Mr. Rayner reduces his results to kilo-megohms 
per em.?, but it is perhaps better to state the total megohms measured 
in each case, without reducing them to specific values. The reason 
for this is that many materials of this class have & varnished surface, 
and this varnish has a higher resistance than the middle layers so 
that thin sheets yield higher specific values than thick sheets, and 
specific values cannot be said to be representative of the material 
generally. Specific values should, therefore, be avoided, except in 
the case of homogeneous dielectrics. 


Size of Electrodes.—The discs used by Mr. Rayner were 50 сш." 
This corresponds to a diameter of 7:98 сш. (814in.). The elec. 
trodes used throughout the following tests are 158:8 cm.®*, corres- 
ponding to a diameter of about 14 cms. (5:5 in.). The soft indiarubber 
о of the same thickness as those employed by Mr. Rayner, 
1.6, 1 em. 

Load on Electrodes.—The weight used by Mr. Rayner to press 
upon the electrodes was 20kg., so that the average load was 400 
grammes to thecm.? In order to give an idea of this load expressed 
in British units, it may be noted that it is almost exactly the same 
mean pressure as would be exerted by 1 cwt. distributed over a 5in. 
disc. To obtain the same mean pressure on a 53 in. disc, it had 
to be loaded with 185:21b. (61:8 kg.). It is clear that with 
some dielectrics a load of this magnitude is likely to reduce the 
thickness of the sample or alter its texture, and so invalidate the 
results; as press-spahn is fairly hard, it is probably not seriously 
е but it will be necessary to examine the effect of changes of 

oad. 


Change of Resistance with Volts.—Mr. Rayner observed consider- 
&ble change of resistance according to the volts applied. For ex. 
ample, using successively 200, 1,000 and 200 volts he obtained 
respectively 22,000, 9,600 and 18,500 megohms with & sample of 
press-spahn. 'These changes appear to be excessive, and it is neces- 
sary to consider whether they are in any way to be associated with 
the method of applying the test. 


Absorption.—Another question of great importance is the change 
of resistance with time, when the volts are constant. Mr. Rayner, 
following ordinary usage, calculated the resistance from the deflec- 
tion observed after ** electrification ” had proceeded for one minute, 
and he states that the deflection after two minutes did not differ by 
more than about 5 per cent. from the deflection obtained after one 
minute. In view of the valuable information to be derived from 
observations of tho rate and direction of the change of deflection, 
the actual readings at the one minute and two minutes, respectively, 
should be recorded. In what follows, this will be done. 


Surface Leakage.—In the apparatus employed for the following 
tests, every part of the system was provided, where necessary, with 
& Price's guard-wire. A preliminary test was made to examine 
whether there was surface leakage between the electrodes. For this 
purpose the edge of a sheet of press-spahn was covered with tinfoil, 
and this was connected to the guard-wire. It was found, however, 
that this did not affect the deflection. The surfacet leakage was 
therefore negligible. 


Temperature.— The temperature of the room during all the fol- 
lowing tests varied from 15°C. to 16°C. 


Humidity.—Press-spahn, as is proved by Mr. Rayner's results, is 
very hygroscopic; consequently the resistance cannot be regarded 
as a fixed quantity. Each set of tests must therefore be considered 
as distinct from those which precede or follow it. It is assumed 
that the conditions in regard to moisture remain constant during a 
short test. 

Method of T'esting.—Tho direct deflection method was employed 
throughout, the readings being recorded at successive minutes In 
order to indicate the rate of change of deflection, the actual readings, 
or their equivalent, are in each case tabulated. The dielectric- 
resistance is worked out from the one-minute reading, and is ex- 
pressed in megohms. 

% Report on Temperature Experiments carried out at the National 
Physical Laboratory.” By E. H. Rayner. Journal Inst, Electrical 
Engineers, Vol. XXXIV., p. 613, May, 1905. 

t It may be pointed out that when I first put a guard-wire into prac- 
tical use, at Mr. Price's suggestion, he mentioned to me that one of its 
advantages would be that in sheet-tests the surface leakage could be 
eliminated in the manner here described, 


Table I.— Experiment 1. (Tinfoil Electrodes. 150 Volts.) 


Load, grammes Shunt, Deflection, , Deflection, | Total, 
рег сш, > ohms. lmin. | 2 min.  megohms. 
22:8 1.000 845 369 26:8 
81:5 | з 379 383 24-4 
61:3 | н 150 453 20:6 
76:0 700 845 947 19:5 
90:8 js 358 359 18:7 
105:3 i: 867 369 18:3 
119:8 is 378 378 17:8 
197:2 T 430 430 15:6 
2267 500 328 339 15:0 
2561 А 335 335 14:7 
282 1 " 340 340 14:4 
811-5 | » 348 343 14:8 
8611 n 357 356 13:8 
390-5 5 360 859 13:6 
449:1 to 365 | 363 13:5 
543:3 к 368 | 368 13:3 
4491 "i 373 370 18:2 
390-5 X 370 368 13:8 
3150 ке 368 367 13:3 
2501 5 366 365 13:4 
196:8 у) 862 360 13:6 
149:7 ji 345 344 14:2 
90:8 5 335 334 14°7 
317 is 285 287 17:2 
223 i 258 259 | 190 
361:0 | уз 367 867 18-4 
644-1 - 881 379 12:9 
22:3 Ж 266 268 18-5 


The above table shows the effect of increase of load. The elec- 
trical test at each load was begun within one minute of adjusting 
the load. | 

Comparing the first and fifth columns of Table I., the resistance is 
seen to diminish from 26:8 to 18:5 megohms as the load increases 
from 22:8 grammes рег em. to 449:1 grammes per em.“; and it is 
seen to attain a fairly constant value at that load, which is not far 
from that used by Mr. Rayner (400 grammes). Mr. Rayner took 
the precaution of allowing five minutes for the load to settle before 
taking a test, so that his results would probably be rather more uni- 
form than thase. The increase of resistance as the load diminishes 
takes place more slowly, and the value 19 megohms at minimum 
load ia considerably less than the initial value. The increase of load 
at this point to 861 grammes per em.“ lowers the megohms again to 
18:4; and the resistance is further reduced to 12'9 megohms when 
Mr. Rayner’s load is exceeded. When the minimum load is sud- 
denly restored, the megohms rise once more to 18°5. It is especially 
interesting to note that for small loads the second-minute deflection 
is always greater than the first-minute deflection, whereas for loads 
from 119°8 to 908, in the order shown in Table I., the one-minute 
and two-minute readings are at first equal, then the first 1s greater 
than the second, and finally they are again equal. The same general 
result will be noticed in the tests with tinfoil electrodes, which follow. 
Increase of voltage, as well as increase of the load, appears to have 
the effect of improving the contact when contact is imperfect. With 
small loads, it may be assumed that the surfaces are partially out of 
contact, and that the effect of the current is to improve the contact, 
so that the resistance diminishes and the deflection increases. 
Meanwhile the normal effect of absorption tends to produce an 
apparent increase in the resistance, and a point is reached at which 
no change of deflection is observed, the effects being balanced. 
Finally, with the greater load, the films are in more intimate con- 
tact and the absorption effect proponderates, the second-minute 
reading being then less than the first-minute reading. 


Experiment 2.—In order to examine the change in resistance 
with change of voltage, using tinfoil electrodes, the experiment repre. 
sented by Table II. was carried out. The dielectric was short. 
circuited for about one minute between each change of voltage. 

In Table II. it should be observed that with the small load 
the first-minute readings are never greater than the second-minute 
readings; and that the apparent resistance of the dielectric di. 
minishes as the testing voltage increases. With the greater load, 
the first-minute readings are never less than the second-minute 
readings, and although there is a diminution of resistance with in- 
creased voltage, the effect is far less marked than in the case of the 
small load. Increase of load is again seen to have a similar effect 
to increase of voltage. | 

At the end of these tests the dielectric sheet was tested between 
mercury surfaces, proceeding exactly as when using tinfoil elec- 
trodes. The results are shown in Table III. For ee ose the 
dielectric sheet is held in a vertical position symmetrically between 
two flat rings of ebonite, faced on each side with soft indiarubber. 
Discs of iron, forming in effect the jaws of a large ebonite vice, are 
then clamped one against the outer face of each ring. Mercury is 
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Table II.— Tinfoil Electrodes. 
Load, grammes | Shunt, Deflection, Deflection, 
per cm.? Volts ohms. 1 min. 2 min. Megohms. 
2233 — 150 2,000 272 285 31:0 
ч 300 , 600 288 290 20:2 
: 450 500 424 426 17:3 
á 600 300 382 383 15:7 
А 600 300 386 386 | 156 
ч 450 500 442 443 , 166 
н 300 600 316 317 184 
od 150 2,000 344 347 24:5 
i 750 200 336 336 | 150 
А 150 2,000 342 345 24:6 
543 150 1,000 334 334 141 
Ж 300 400 306 304 13-0 
i 450 300 354 352 19:8 
6 600 200 325 324 | 125 
н 150 140 292 291 122 
5 600 200 326 394 | 124 
G 450 300 360 356 | 126 
у 300 400 308 308 | 129 
А 150 1,000 346 345 | 13-6 
E 750 140 292 290 | 122 
s 150 1,000 348 347 13:5 


-———— ———MM— ͤ —ͤ—— — 


poured into each of the hollow spaces between the iron discs and 
the dielectric through holes in the top of each disc. The temperature 
can be conveniently read by placing a thermometer in the mercury. 


Table III.— Mercury Electrodes. 


Volts. Shunt, ohms. Deflection, 1 min. | Deflection, 2 min. Megohms. 
150 700 325 325 | 105 
800 400 387 | 886 103 
450 200 299 | 298 | 102 
600 200 397 396 10:2 
750 140 350 348 i 102 
600 200 396 394 ' 102 
450 200 298 297 . 102 
300 400 387 385 |! 103 
150 700 328 | 327 | 104 
750 140 848 345 10:3 
150 700 | 830 328 10:8 


This table renders it doubtful whether the true resistance of 
press-spahn varies greatly with the voltage, and it shows that the 
results obtained with tinfoil electrodes may be misleading when im- 
perfect contact is interpreted as high resistance of the dielectric. In 
confirmation of the foregoing results, the sheet was left for a day, 
and was then tested again between mercury electrodes, the current 
being reversed as indicated in Table IV. 


Table IV.— Mercur) Electrodes. 


Volts. т ohms. Deflection, 1 min. | Deflection,2 min. | Megohms. 


— 


i 
| 


+150 100 287-0 284:0 119 
-150 700 294-0 294-0 11:6 
+300 400 3492-0 335˙0 116 
- 300 400 351:0 350-0 113 
+ 450 200 269-0 261-0 11:3 
— 450 200 273-5 271-0 112 
+ 600 200 358-5 346-5 113 
- 600 200 364-5 360-0 111 
+750 140 319-0 317-5 11-2 
- 750 140 324-0 319-0 110 
+ 600 200 365:5 355:0 111 
—600 200 367-5 362-5 11:0 
+150 | 700 303-5 302-0 11-2 
-150 | 700 304-0 302:0 11:2 


—— — — — —— 


After leaving the sheet for four hours, it was again placed between 
the tinfoil electrodes, with the following result :— 


Table V.—Tinfoil Electrodes. 


Shunt, | Deflection, 


! 
Load, grammes . | Deflection, 
per em? Volts. | ohms. I min. 2min. Megohms. 
22˙3 +300 ' 1,000 459:5 4005 | 201 
" - 300 1,000 498 0 4940 | 186 
A ＋ 450 400 366˙0 367˙5 16˙3 
" —450 400 377˙5 380°0 15:8 
T +600 | 200 291:0 286˙0 13:9 
ii | 4750 200 , 3930 3840 12:9 
" — 750 200 395˙0 3930 188 
" |^ +150 1,000 232˙5 2320 202 
» — 150 1.000 2170 2120 , 216 
513 —150 1,000 108 0 4080 > 100 
P — 750 100 249-0 246:0 | 10:3 
P ^ ~150 1,000 123:0 122:0 97 


The final three tests with the greater load were intended to indi 
cate the true resistance; the current, therefore, was not reversed 
they are seen to be fairly uniform, and they justify the use of tinfoil 
electrodes for rough tests where mercury cannot be obtained. The 
fact that these three values are all lower than those given with the 
mercury apparatus on the same afternoon (Table IV.) is probably 
accounted for by the reduction of thickness due to the heavy load. 
It was 14 cwt. on a 53 in. disc. 

The next experiment was made with a view to testing the resis. 
tance with tinfoil electrodes, as nearly as possible under the same 
conditions as those adopted by Mr. Rayner. For this purpose the 
sheet was allowed to rest for 174 hours. It was then put into the 
apparatus, and the weights on the disc area of 1588 em.? were ad- 
justed to give a mean load of 400 grammes per em.?. Five minutes 
were then allowed, as in Mr. Rayner's experiments, for the condi. 
tions to become steady, before applying the voltage. Only oneminute 
was allowed between the successive voltages. The readings and 
results were as follows :— 


Table VI.—Jinfoil Electrodes. 


Volts. Shunt, ohms.|Deflection, 1 mir. Deflection, 2 min, Megohms. 
+150 1,000 266:5 9665 17% 
4-750 140 240-0 298-0 | 149 
4- 150 1,000 284-5 | 283°5 165 
+750 140 237-0 235-5 | 150 


The results are fairly uniform, but the diminution of resistance 
with increase of volts is still marked. 

For purposes of comparison, the dielectric sheet was then imine- 
diately placed in the mercury apparatus, and tested in precisely the 
same way, with the following results :— 


Table VII.— Mercury Electrodes. 


Volts. | Shunt, ohms.| Deflection, 1 min. Deflection, 2 min. Megohmt. 


— 


— 


150 | 1,000 342 389 137 
750 | 140 259 255 198 
150 1,000 332 331˙5 141 
750 140 255 252˙5 ! 140 


| 


A comparison between Table VI. and Table VII. seems to indicate 
that although the tinfoil electrodes under a load of 400 grammes to 
the centimetre*, and with an allowance ot 5 min. for settling down. 
are brought into fair contact with the dielectric, the contact is not 
so perfect as when mercury is employed. It is curious to note here, 
ав in all these experiments, that where tinfoil electrodes аге used 
the resistance appears to decrease with the increase of voltage: 
whereas with mercury contact this effect practically vanishes. I 
havə shown (Proc. Phys. Soc., Vol. XIII., p. 157, 1894) that with 
celluloid sheets between unyielding metal plates the change of apps. 
rent resistance with voltage is remarkably great. It is a matter 0 
considerable importance in the study of dielectrics, and I have pur 
posely described the experiments in detail so as to endeavour to estab- 
lish 5 fact that what is often called change of dielectric-resistanc 
with voltage is, as a rule, merely a surface effect, and that 1t can be 
greatly reduced, if not entirely eliminated, by ensuring perfect ius 
tact with the electrodes. Moreover, the effect is generally foun 
associated with so-called negative electrification,” the second- 
minute reading being greater than the first-minute reading. 

In order to see how little the true resistance is affected by abrupt 
changes of voltage, an examination may be made of Tables ш. 
IV., and VII., where only one minute was allowed between ¢ de 
change for the dielectric to lose its charge. The residual effect can 
estimated by switching off the current at tho end of a given minut. 
and immediately connecting the insulated electrodes through T 
galvanometer to earth. With a view to avoiding too lengthy 4 table 
illustrating this, I have calculated the valuos of ([(deflecuon:!* 
(multiplying power of shunt)] in the following case, omitting shunt: 
and omitting megohms, from the tabulated figures. It may te 
stated, however, that the megohms, worked out from the 1st, Int 
21st, 3186, 41st and 51st min., are respectively 43:2, 42:6, 42:3, 4 2 
49:0 and 41:7. The procedure was to apply the battery for 5 mm. 
and at the end of the fifth minute to switch the battery out of cir 
cuit and connect the insulated electrode to earth through the galva: 
nometer, taking earth-readings for five minutes. At the lit 
minute the battery was reversed, and the same process was Co" 
tinued in a cycle of reversals and earthings up to the 53rd minut: 
In the following tuble the reversals and earthings are sufficiens 
indieated by the signs of the deflections, and by the smallnes ^ 
the earth-reudings in comparison with the battery reudings. The 
fall after each change of connections was perfectly steady, and !! 
no instance was there anything approaching a rise after the de! ; 
tion corresponding to a given change had been recorded. Mis 
another day, after allowing the sheet to rest for 12 hours, a sin-* 
test was applied, using 150 volts. The resistance calculated from tł: 
lst minute (+) was 46:8 megohins. The resistance calculated fre“ 
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the 11th minute ( – ) was 46:5 megohms, a change of only 0°3 megohm 
against the change of 0'6 in the corresponding test with 750 volts. 
The earth.readings at the 6th minute and the 16th minute were 
respectively — 8:5 and +2, as against — 10:5 and +7°5 with 750 volts. 
The earth-readings, therefore, are not directly proportional to the 
applied voltages originating them. 


Table VIII.---Mercury Electrodes (750 volts). 


Min. Deflection. | Min. | Deflection. | Min. | Deflection. 
1 + 4630-0 19 + 30 36 "EET 
2 +45890 ' 20 ' + 20 37 + 50 
3 445490 | 21 447210 38 + 35 
4 + 4524-0 22 +46790 | 39 + 80 
5 444990 23 + 4638-0 40 + 2% 
6 - 105 24 : +46060 41 + 4169-0 
1 - 7.5 25 + 4565-0 49 + 4729.0 
8 - 60 , 26 - 90 43 44696-0 
9 - 580 27 - 60 44 + 4655:0 

10 4-5 2R - 50 45 + 4692-0 
11 _ 4696-0 29 - 40 46 - ^90 
12 - 4679-0 30 - 3.5 4 - 60 
13 _ 4671-0 31 - 4787-0 48 - 50 
14 - 4630-0 32 -47130 ^" 49 =. 40 
15 - 4606-0 33 — 4696-0 50 - BS 
16 + 7.5 34 _ 4663-0 51 — 4787-0 
17 + 60 35 -4639-0  , 52 - 4162-0 

+ BS | 58 4729 0 


The maximum earth- reading is 10°5 with 750 volts. The effect 
of this residual charge upon subsequent readings is only 0°23 per 
cent., ог in terms of resistance say 0-1 megohm іп the 42 megohins 
here concerned. In comparison with the effects of changes of 
humidity, it is probably negligible. The uniformity of the earth- 
readings in the above table is instructive. The(+) current applied 
at the 1st minute strikes the dominant note, and gives an earth- 
reading which at the 6th minute is – 10:5. At the 11th minute 
the (—) current is applied, and gives an earth-reading which at the 
16th minute is ＋ 775, i.e., three divisions less than the correspond. 
ing earth-current of the previous charge—and we may assume that 
if the earth-current at the 10th minute had been allowed to act 
alone it would have fallen from - 4:5 at the 10th to —3 at the 
16th minute. At the 21st minute the (+) current is again applied, 
the corresponding earth.current of the 26th minute is – 9. And it 
is scen, taking the readings at the 6th, 16th, 26th, 35th, and 46th 
minute, that we obtain the sequence —10°5, +7°5, – 9, 4-75, -9; 
a further indication that with mercury electrodes the apparatus con- 
ditions are trustworthy. "These earth-readings were taken without 
a shunt, so that they are actual records of direct deflections. 


Retentive Force. It seemed desirable to obtain positive evidence 
as to the magnitude of the retentive force between the tinfoil and 
the press-spahn, and to determine whether it was proportional to the 
voltage. For this purpose a flat circular disc of gutta-purcha, of the 
same size as the electrodes used in the foregoing experiments, was 
perforated over about half its surface with holes 1 cm. in diameter. 
A smooth sheet of thin tinfoil, not perforated, was attached to one 
side of this disc by a little chloroform. This arrangement allowed 
a certain amount of freedom of movement to the tinfoil, so that it 
could conform to the surface of a sheet of press-spahn when placed 
in contact with it. The disc was then suspended above a sheet of 
press-spahn, in a horizontal plane, from the beam of a balance, and 
its weight was counterpoised. Beneath the shect of press-spahn was a 
second sheet of tinfoil connected to earth, so that the combination 
formed a condenser, the upper electrode of which was thus in 
balanced contact with the dielectric. The weight necessary to coun- 
terpoise the disc was first determined with no voltage between the 
electrodes, and the weight necessary to relieve it from contact was 
then measured at successive voltages. Check readings of the weight, 
taken betwe:n the various applications of voltage, never exhibited a 
difference greater than 1 centigramme for the normal (no- voltage) 


counterpoise. If there was residual coherence it was, therefore, 
very small. The readings in a characteristic case were :— 
Table IX. 
Volts Counterpoise. | Retentive force, Ratio of Ratio of 
Total grammes. grammes,  |Retentiveforces' Volts 
0 22-04 0:0 0 0 
750 12:00 520 104 | 5 
0 22-04 0-0 0 | 0 
600 | 50:00 28 0 56 4 
450 | 25:00 3˙0 6 3 
300 | 23:00 10 2 2 
150 22°50 0:5 1 1 
300 23-00 1:0 2 2 
450 25:00 3:0 6 3 
600 49-00 27:0 54 4 
750 i 66 00 44:0 88 5 
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The retentive force between the tinfoil and the press-spahn increases 
far more rapidly than the voltage, the contact must, therefore, be 
more perfect with the higher voltage; this accounts in some measure 
for the changes of apparent dielectric-resistance with voltage shown 
in Tables II. and V. It is possible that a similar effect may account 
for small differences of capacity observed with different voltage 
with some tinfoil condensers, and it may also serve to explain to 
some extent certain abnormal electrifications " with cables, where 
for any reason there is imperfect contact between the conductor 
and the dielectric. 


ELECTRICAL EXHIBITION AT OLYMPIA. 
(Тнівр NOTICE.) 


During the past week, considerable progress has been made 
at the Electrical Exhibition and the few signs of incomplete- 
ness apparent on the opening day have long since disappeared. 
Workmen are no longer to be seen putting finishing touches 
to exhibits, and exhibitors are therefore able to devote all their 
attention to demonstrating the merits of their wares to the 
public, both technical and Jay. Apart from exhibitors, how- 
ever, the Exhibition authorities have done everything possible 
to make the show attractive. There is an air of cheerfulness 
that is usually lacking at Olympia, and, except for the period 
between the opening hour and luncheon time, when the atten- 
dance is somewhat meagre, there is always sufficient going on 
to keep the visitor's time fully occupied. | 

Ladies are attracted in large numbers by the cookery demon- 
strations, which are highly successful. Not only does Mrs. 
Deane prove conclusively the merits of electricity as a source 
of heat for culinary purposes, but she imparts several useful 
general hints with regard to cooking. Indeed, it may be sus- 
pected that some ladies attend not so much for the purpose 
of seeing cooking by electricity, but in order that they may 
become acquainted with new recipes. At all events some 
exceedingly appetising dishes are produced, and although the 
feminine portion of the audience is occasionally inclined to 
make rather critical remarks soffo voce, the verdict of success is 
fairly unanimous. 

The cooking apparatus which was used in the lecture was supplied 
by Messrs. IsENTHAL & Co. The heating coils are built into the 
apparatus, being entirely embedded in clay or some similar highly 
refractory insulator,and the whole is enclosed in a protecting metal 
shell, cast round the insulating material. As the casting shrinks, 
the insulator is held extremely closely, and the heating unit,“ as 
it is called, possesses considerable mechanical strength. Moreover, 
oxidation of the coils is minimised as the air has not access to the 
coils themselves. The four illustrations below show four types of 


О. 
mm 


Usit with Rips ON EACH SIDE. 


UNIT WITH SMOOTH SURFACE! CIRCULAR UNIT WITH RIBS. 

heating unit ordinarily employed. In the smaller pieces of appa- 
ratus, such as frying pans, saucepans, hot plates, &c., the regu- 
lation is cffected by means of a triple-plug contact, shown dia- 
grammatically below. This can be inserted in three positions 


Medium. Strong. 


Weak. 


making contact with,some or all of the coils. For instance, in 
apparatus taking 6 amperes, one-third of the coils would be con- 
nected with the plug contact as is shown in the left-hand diagram ; 
two-thirds would be connected when the plug is placed as shown in 


F 
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the middle diagram, and the whole of the coils taking 6 ampere® 
would be on when the plug is in the central position, as shown in 
the right-handdiagram. In larger apparatus regulation is made by 
switches, and we show below a small range which consists of two 


ТАРЕ PATTERN CookinG RANGE WITH TWO Cookixa PLATES AND 
AN OVEN. 
cooking plates and an oven, the overall dimensions being 36 in. by 
26in. by 21in. high. Meat grillers are also employed in some of 
the lectures, these consisting of parallel bars containing heating coils. 
They are held in an open frame which rests on a dripping pan. 

A useful safety device is employed in connection with apparatus 
which is to contain water, to prevent damage to the vessel when 
the water is all evaporated. The contact device shown in the two 
figures below is soldered to two projections at the bottom of the 


LN 


AuToMATIC Contact RELEASED AUTOMATIC CUT-OUT FIXED To CONTACTS 


AT BOTTOM OF VESSEL. 


vessel, and before the temperature of the bottom is sufficiently great 


to do damage the solder melts and contact is broken, as seen in the 
left-hand figure. 


We learn that so far four firms have entered for the cooking 
competition which has been announced. These are the Genera! 
Electric Co., Messrs. Veritys, British Prometheus Co., and 
the Holborn Electric Heating Co. Messrs. Veritys will, we 
understand, compete with apparatus on similar lines to that 
described above, as they are selling agents of Messrs. Isenthal & 
Co. When the actual competition takes place, the arrange- 
ment will probably be that Mrs. Deane will cook the same 
dishes in succession with each of the apparatus competing. 


Last Friday evening, the first of a series of lectures organised 
by the Institution of Electrical Engineers was delivered by 
Мг. W. Duddell, the subject being Wireless Telegraphy.” 
Obviously, this is a difficult subject to treat in such a manner 
that the non-technical listener may appreciate all that is said, 
and we must confess that Mr. Duddell’s attempt was not an 
unqualified success. For the greater part of the time he was just 


too technical for the layman and not technical enough for the 
technical man. 


Mr. Duddell commenced by explaining that wireless telegraphy 
was of pre-historic age, and then, being justly frightened of boring his 
audience with too much history, he made a jump to comparatively re- 
cent earth conduction and induction methods. The reference to Clerk 
Maxwell’s mathematical expositions and Hertz's experimental demonstra- 
tions of them was very brief, and conveyed little or nothing t» the 
audience. Rapidly reviewing progress from that time, Mr. Duddell de- 
scribed the Branley coherer, and exhibited, as а curiosity, the original 
Righi oscillator used by Marconi in his early Post Office experiments. He 
then referred to the Lodge-Muirhead apparatus, the Brown electrolytic 
anti-coherer, and the receiving devices of De Forest and Fessenden. To 
illustrate the effects of tuning, he employed two long pendulums whose 
natural periods could be easily varied by altering weights carried on 
the end of each. In conclusion, he referred to the experiments car- 
ried out by Mr. J. E. Taylor and himself, the results of which were em. 
bodied in the Paper read recently before the Institution of Electrical 
Engineers. (The Electrician of June 2nd, 9th and 16th.) The lecture 
was illustrated by a number of simple experiments, the lecturer explaining 
that the Sullivan relay which he employed took only one three-hundred- 


thousandth of an ampere. 
Col. R. E. B. Crompton lectured at the Exhibition, last 


Tuesday evening, on “Development of the Use of Electric 
Motors." 


In commencing, the lecturer pointed out that electricity had entered into 
almost every industry and into very many households, but that its appli- 


cations might still be enormously extended. At present the price often 
stood in the way of progresa, but he was confident that the charges for 
current would be greatly reduced in the near future. In order to arrive 
at this desirable result it was necessary to develop the day-ioad as much 
as possible, for the purely lighting load only came on during a short 
time each day, and if there were no power load the whole costly installa. 
tion would lie idle during the remainder of the 24 hours. How great was 
the influence of the nature of the station load on the price of current 
might be gathered from the low charges proposed by the Administrative 
County of London Power Bill, which was before Parliament last 
session. Not only was the price of electric energy constantly falling, but 
electric machinery itself was becoming cheaper day by day, and in many 
cases such machinery could be hired at reasonable charges. London's 
trade waa pecnliar, inasmuch asthe trades in the metropolis were mostly 
connected with the immediate wants of the population. In the case of 
manufacturing works and in industrial districts no objections were raised, 
as a rule, against separate circuits for power and light, but in residential 
quarters people could not easily be induced to take power if they were 
obliged to undergo the vexations and trouble of having a power circuit 
installed. This d fficulty migh: best be overcome by taking current for 
power and light from the same circuit and metering the consumption by 
a double-tariff meter. Then the lecturer pointed out the advantages of 
the electric motor in the way of cleanliness, reliability, noiselessness, 
space-economv, &o, and enumerated cases in which it could be adopted 
with special advantage. Some future applications of electricity would 
relate to tube parcel posts, driven by compressed air obtained by electri- 
cally-driven machinery, to refrigerating for household purposes, to 
cleaning of carpets, to electromobiles, and so on. 


There is just cause of complaint of the way the lecture was 
interrupted by the noise of the continual stream of people coming 
and going. The band playing in the hall could be heard when- 
ever the door opened, and the disturbance caused by the at- 
tendants hanging up a lamp and removing the rope across the 
room during the lecture appeared quite unnecessary. In such 
matters as these there is room for better organisation at the 
Exhibition. On Monday, for instance, an invitation to the 
general and technical Press was issued to hear a preliminary 
lecture on electric cooking at noon, previously to the regular 
cooking lectures which were to commence that day at three 
o'clock. When the pressmen arrived, no lecture could be given 
until later in the day, owing to the fact that the switchboard 
to supply current in the lecture theatre was not yet Deae 

The cooking lectures will continue during the ensuing wee 
as announced, and the other lectures (at eight o'clock) are: 
To-day (Friday), ** Domestic Electric Lighting," by Mr. James 
Swinburne ; Tuesday, “Electricity Meters,” by Mr. $. 4. 
de Ferranti; Wednesday, “Electric Heating," by Mr. H. el. 
Dowsing ; Friday, October 13th, “Electric Telegraphs, ly 
Mr. A. Martin. 


We continue below onr detailed accouut of the exhibits :— 


There are comparatively few single-phase motors at the Fshi 0 
tion, and the LANG DON Davies Moron Co., at stand No. 30, prod: 


Lanagpon-Davies PETROL ENGINE. 


ably have the lion’s share. A special feature of interest is the 
original model of the first Langdon-Davies motor. This is natural 
only an experimental model, and presents an appearance differnt 
very greatly from that ofthe firm's modern machine. Even though 
the existing types are standardised to a very considerable extent, ve. 
improvements are continually being effected. А new form of eon, 
s ruction is now being adopted in connection with the rotor; inst 
of the conduetors consisting of strands of wire embedded in {дїп 
wide slots, thin copper strips are used, which permit of the slet 
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being much reduced in width. This results in a reduction of the 
length of air-gap, with & consequent increase in efficiency and a 
higher power factor. The practice of slotting the rotors diagonally 
instead of straight across is still retained, and this undoubtedly gives 
a more even turning moment when starting up. А 3 H. p. single- 
phase Langdon-Davies motor, which is the size most in demand, 
has an efficiency of about 77 per cent., with a power factor of 0°75. 

Several interesting applications of driving by single phase motors 
are shown at the Langdon-Davies Co.’s stand. 
coupled to a Swanton Kinetic” organ-blower, and an ingenious device 
is provided for cutting out the starting coils when a certain speed 


has been attained. On an extension of the rotor shaft is mounted . 
' ployed in exhausting the lamps and others effect the capping, all 


a centrifugal governor, which actuates a sleeve, a vertical rod with 
a heavy weight being attached to the latter. 
to the lower end of the rod is another rod carrying a switch blade 
on each end. When the motor is at rest the gear is in such a posi- 
tion that the starting coils are in circuit, but after a certain speed 
is attained the centrifugal device pulls over the rod and cuts out the 
starting coils. The weight on the top of the rod ensures quick and 
efficient make and break. 

Another interesting exhibit of the Langdon- Davies Motor Co. is a 
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progress. Starting with the filament, the process of squirting the 
cellulose filament into spirit jars is shown, but from this point cer- 
tain details have to be omitted, as it is obviously impossible to effect 
the carbonising, as the requisite furnaces could not be erected at the 
Exhibition. Filaments readily carbonised are, therefore, supplied 
directly from the works, and an operator at the stands is engaged in 
measuring and checking them, after which a second operator mounts 
them. The next process shown is that of fixing the exhausting 
tubes to the bulbs, the filaments then being inserted and the bulbs 
closed. Much of this work is done by hand, but there are also four 
ingenious machines at work which perform certain of the operations 
with remarkable accuracy and rapidity. Two operators are em- 


details of the latter process being shown. Naturally, certain fea- 
tures of lamp manufacture cannot be demonstrated, as they would 
involve the use of plant unsuitable for installation at an exhibition. 
For instance, it is impossible to fix the filaments to the leading-in 
wires by means of deposition in a hydro-carbon bath; for this 
reason, carbon cement is used. Moreover, there are also certain 
processes which it would be unwise to divulge. Two vacuum pumps 
and one blower are installed and are driven by an electric motor. 
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small petrol engine driving a dynamo, and specially designed for 
country: house lighting. This engine is of а type similar in principle 
to those used on motor cars, and it is fitted with two heavy fly- 
wheels, one of which drives the belt. 1t runs normally at a speed of 
380 revs. per min., and lengthy series of tests have shown that it 
consumes about 0:28 gallon of petrol per kilowatt-hour when running 
at full load. 

lt is now а comparatively common practice to include a horse. 
power indicator or meter in the circuit of & motor driving & work 
shop tool. For continuous-current work these instruments are, of 
course, more or less interchangeable, but with alternating-current 
1notors this is not the case, as the power-factor on which the machine 
is working naturally affects the reading. Hence the Langdon Davies 
Co. are careful to calibrate each meter separately with it& own motor, 
and several of these instruments are shown. А number of other 
interesting applications of electric driving are on view. 

One of the stands which receives most attention (rom visitors is 
that of the HoBERTsoN ELECTRIC LAmp Co. (Nos. 115 and 128), where 
the manufacture of incandescent electric luinps is shown in actual 


‚ motor-driven **master drum." 


An exhibit of more than passing interest is that of ELECTROMOTORS 
LIMITED at stand No. 101. This firm shows a complete range of their 
new type of motors, which are startcd up and stopped in turn by an 
ingenious controlling device. All the motors are fitted with tho 
brush holder described and illustrated іп The Ivlectrician of Septein- 
ber 22. Considerable improvements have recently been effected in the 
general design of the motors, a noticeable point being the facility 
with which access is gained to the commutator and internal parts. 
This is effected by materially increasing the diameter of the motor 
body over the commutator. The motors are applied to various 
purposes, such as driving buffing wheels, specially suitable for 
cleaning arc lamp parts, burnishing switches, &. This device 
would probably prove of considerable use in central stations. 
The automatic device controlling the motors at the stand affords a 
striking example of what can be achieved by present-day standard 
apparatus. The switchboard contains 12 solenoid main switches 
and four solenoid-controlled starting switches. The 12 solenoid 
main switches are brought into operation in turn by means of a 
The illustration herewith shows 
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this drum, which is driven through worm gear and ratchet wheel, 
and turns through one revolution in about six minutes. Twelve 
studs, corresponding with the 12 solenoid switches, are fixed to the 
disc of the drum and are brought into contact with a flipper in 
turn. Each of these completes the circuit of a solenoid switch, 
which at once closes the circuit of some piece of apparatus. Imme- 
diately this switch closes, the solenoid of the starting switch selected 
is excited and the motor starts. The continuous forward movement 
of the drum disc in about 30 seconds opens the circuit of the solenoid 
main switch, which, of course, stops the motor ; immediately the next 
stud comes in contact with the flipper the same cycle of operat on 
is repeated with another starting switch and another piece of appara- 
tus. This goes on with the 12 motors in rotation throughout the day. 
Electromotors Limited are now directing their attention to the 
manufacture of electrically-driven fans, and have two or three speci- 
mens at work on their stand. These fans are of sound construction, 
the arms being cast solid with the frame. "They vary in diameter 
from 15in. to 40in. according to requirements. Apart from the 
apparatus on the stand machines manufactured by the company 
may be seen in operation at various parts of the Exhibition. In 
the boiler house an Electromotors machine is employed for driving 
the chain-grate stoker on]! the В. & W. boiler, and the induced 
draught?fan is also driven by a motor of the same make. Other 
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RHEOSTAT CONTROLLER Ex nnrrkp ny ELEOTROMOTOnS Lro. 


motors by the saine firm may be seen driving pumps on Messrs. 
Pearn's stand, scrapers, kc.,on Messrs. Green's stand, and fans, &c., 
on the Sturtevant Company's stand. The motor generator enr 
ployed for charging and lighting the E.P.S. stand was also manu- 
factured by Electromotors Limited. 


The LanMEYER ELECTRICAL Co. have an imposing display of large 
machinery at their stands Nos. 94 and 105). The most prominent 
exhibit is an electrically operated haulage gear, the mechanical 
part of which was supplied by the Uskside Engineering & Rivet Co. 
The drums are of cast-iron, being provided with wrought steel 
cheeks which are capable, it is claimed, of taking the pressure of a 
rope, even of exceptionable length, where cast-iron cheeks would 
invariably break. ‘These drunis are provided with powerful brakes 
which are applied and released by the operator working two suitable 
foot levers. In order to render the adoption of a single reduction 
gear feasible, the motor driving the haulage gear had to be designed 
for the low speed of 187 revs. per min. "This motor is of the three: 
phase totally-enclosed type and is capable of developing 100 н.р. 
with a temperature rise of not more than 70°F. after a 10 hours’ 
run. It is designed for 220 volts and 25 cycles per second. In 
order to prevent difliculties due to deformations of the foundations 
and to do away with the difliculty of adjusting four bearings on 
the same shaft, a flexible coupling of Messrs. Lahmeyer's own 
type 1з inserted between the motor and the haulage gear. As 
is generally the case with electric motors driving stationary 
machinery, the energy stored in the revolving armature of the 
motor is rather considerable. This is of quite special importance 
when the haulage gear has to be suddenly stopped. A very power- 


ful brake has, therefore, been arranged on the first motion shaft, 
which is to be used generally for stopping the haulage gear aud 
also as an emergency brake. "This arrangement has the advantage 
that it does not require the braking power to be transmitted through 
a gearing to the motor armature. 

All the levers required for the operation of the hauling gear are 
centralised and fitted to & common cast-iron plate, where they are all 
within easy reach of the driver. The controller lever has two move- 
ments —one backwards and one forwards—for the starting and 
stopping of the motor, and one to the right and one to the left, 
which performs the reversing of the motor. Thus, these opera- 
tions are performed by one single lever. The reversing switch 
and controller are placed in a convenient position behind the 
driver, and can be placed almost anywhere if the links and 
levers transmitting the motion are arranged accordingly. The 
controller is of the horizontal type and arranged for two phases, 
according to the winding of the rotor. There is ample provision 
for smooth starting and stopping, each phase having 15 con- 
tacts. The controller works under oil, and to facilitate inspection 
the controller spindle contacts and all are fixed to the lid, so that 
when opening the lid the whole of the arrangement comes out of the 
oil. The reversing switch also works under oil. There are two 
reversing-contact resistance boxes—one for each phase—containing 
metallic resistances immersed in oil. On account of very consider- 
able speed variation being required in this particular case, the resis- 
tances are provided with oil-circulating pump driven by belt from 
the motor coupling. This pump circulates the oil through the cool. 
ing tubes, which can be arranged anywhere in the neighbourhood of 
the haulage gear. A cast-iron switch-box provided with an ammeter 
and maximum cut-out adjustable for different currents completes 
the haulage gear equipment. 

The other exhibits include a 520 B. H.P. motor-generator, consist 
ing of a three-phase 10,000-volt 50 ~ synchronous motor directly 
coupled to a 230 to 240 volt continuous-current dynamo. A motor- 
driven booster is also on view. By means of a field regulator the 
terminal voltage of this 30 kw. booster may be varied from 0 to 70 
volts. The generator is provided with compensating poles of the 
same length as the armature, but quite narrow. 

A Schiiler-Lahmeyer repulsion-induction motor and an ozoniser 
are shown here. The last-mentioned apparatus, for which the firm 
holds the patent rights in this country, can be fitted to the ordinary 
house lighting mains and water-taps. By this means ozone is gene 
rated and is led through a small tube to a diffusing chamber in the 
tap, so that when the water is drawn off, every microbe —no matter 
how infectious—is destroyed. 


The LaNcasHIRE Dynamo & Motor Co., on stands No. 119 and 
124, have a prominent display of motors, generators, boosters, 
balancers, ќе. A special feature is the automatic reversible booster, 
made in accordance with Turnbull & McLeod's patent. An illus- 
trated description of this booster will be found in The Electrictan, 
Vol. LIIT., p. 303 It is motor driven, the motor being wound t» 
run off a 500/550 volt circuit. The booster exhibited is capable o` 
boosting 200 amperes from 0 to 125 volts continuously, and i: 
designed so as to be able to deal with 300 amperes for one hour and 
400 amperes for five minutes (boosting in this case from 0 to 60 volts). 
The set runs at 800 revs. per min. We were shown some curves 
which demonstrate the steadying qualities of the booster on the 
line voltage (even with large fluctuations of the battery charge and 
discharge currents). Some of the advantages claimed for this 
booster are: The laminated fields of the booster give a very quick 
reversal; the booster is easily paralleled and it is possible to ar- 
range, by a suitable adjustment of the field resistances, either for 
constant load on the generator or for a load on the generator vary- 
ing within certain limits, anything above these limits being taken 
by the battery. An alteration of the dynamo shunt regulator does 
not require any alteration in the booster field regulator, as it is self- 
regulating. It is also claimed that there is no hunting and charge 
and discharge currents can be adjusted to suit the particular condi- 
tions of the generating station. The firm is also exhibiting induc- 
tion motors ranging from 10 н.р. to 20 н.р. in size, all wound for 
60 cycles per second and running at 1,150 revs. per min. Special 
attention may be drawn to the centring device in the end plate, by 
means of which, should the bearings wear, the air-gap may be 
adjusted from the outside of the motor. A series of continuous- 
current motors from 4 H.P. and 1,350 revs. per min. to 18 H.P. and 
800 revs. per min. is also to be found here. All these motors are 
wound for 220 volts and the small motor is coupled to à Davidson's 
blower. It need hardly be said that all parts are made to gauge. 
hence easily replaceable if need be. 


Messrs. Dorman & SMITH show a number of circuit-breakers at 
their stand, No. 10, the latest pattern оѓ“ Grip-contact ” breakers 
constituting a special feature. In this apparatus the contact arms 
are gripped on to the contacts when the switch is closed by a power- 
ful gripping lever. (‘ripping pressure is derived from the plunger spring 
which is compressed when the switch is closed and is released when the 
switch is opened. Examples are shown of overload, no-load and 
reverse-current breakers and combined forms of control gear. In con- 
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nection with the overload circuit-breaker, there is being shown a new | circuit-breaker control, with the result that the circuit is immediately 
time-element device. The apparatus consists of a glass vessel in the | opened. In this form of time-limit device the expansion of air 
form of two small air chambers with a connecting glass tube. This | occupies a period of time inversely as the excess current value. The 
device has a function almost, if not exactly, in agreement with the rise 
or fall of temperature in the circuit controlled, and its action is inde- 
pendent of changes of temperature in the surrounding atmosphere, 
as any change of temperature affects both air chambers equally. 
The tripping coil of the circuit-breaker is provided with a large 
winding which carries the main current, and is arranged so that the 
control can be adjusted to cause the circuit-breaker to open the cir- 
cuit instantaneously when the current reaches a certain predeter- 
mined value, say, between 200 to 400 per cent. above normal. One 
of the accompanying illustrations shows the tima-limit device with 
cover removed and the arrangement of the two air chambers, one of 
which is surrounded by a heating strip. The other illustration show; 
a complete Grip-contact ” circuit-breaker for overload control with 
the time-limit device mounted on the same base. The reverse-cur- 
rent control device shown by Messrs. Dorman & Smith with their 
circuit-breakers also has special features. Its action is positive, and 
the operation is not so liable to be disturbed by changes in 'bus-bar 
pressure, on account of the shunt circuit being closed before the main 
circuit is closed. A circuit-breaker is shown for three-phase motors. 
The whole of the gear is operated by one handle and one simple 
movement. It is provided with tripping coils on two phases for over- 
load, and а no load or minimum voltage control is provided on th% 
third phase. The operation of any one of the controlling devices 
simultaneously opens all three circuits, and all three circuits are 


DORMAN & SMITA TitnEE-PHASE OVERLOAD AND No-vOLT AUTOMATIC 
Moron SwrTcH. 


latter and а part of one chamber are filled wih mercury in such a 

manner that the mercury can be driven out of « ne chamber by the 

expansion of the contained air, through the tube to vards the other 

chamber. The first chamber is enveloped by a — 
heating coil or strip which carries the whole or 
a shunted portion of the main current. This 
coil or strip is so proportioned that the heat 
produced by a normal current will not expand 
the air sufficiently to drive the mercury to 
its limit in the second chamber, but if an 
excessive current is passing in the circuit, the 
heat produced in the strip will, after a period of 


time, expand the air sufficiently to drive the 2 
АЕ 
I 
| 
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Dorman & ЅміТН New TIME- ELEMENT DEVICE, '"GnRIP-CONTACT" OVERLOAD CIRCUIT- OVERLOAD AND No-LoAD CIRCUIT-BREAKER. 


BREAKER WITH TIME-ELEMENT DEVICE, 


mercury further through the tube until contact is made with a | closed and the minimum voltage device put into action by the simple 
platinum-pointed connection sealed into the wall of the second | movement of one handle. A complete range of switches, replace- 
glass chamber. This effects the closing of a shunt circuit on the | ment fuses, service fuses in patent interlocking cases, fittings for use 
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in connection with conduit wiring systems, ceiling roses, and joint- 
ing boxes are exhibited. The switch used by His Majesty the King 
in opening the new deck at Salford is also to be seen on this stand. 


Messrs. GEIPEL & LANGE have, at stand No. 29, some new and 
interesting types of automatic solenoid starters, intended for start 
ing up motors from a distance, or for automatic operation in con 
nection with pumping plants, organ blowers, planing machines, &c. 
In the stmplest form shown, a shunt solenoid excited off the line 
voltage when a push button or switch is closed draws up a core 
attached to a contact lever and automatically cuts resistance out of 
the armature of the motor to which it is connected. The rate at 
which the resistance is cut out is fixed by a dash-pot which is adjust- 
able. For larger sizes, a magnetically-operated main switch with 
a magnetic blow-out is fitted to close and open the motor circuit, 
several of these being on view. An interesting adaptation for start- 
ing and stopping motors driving air compressors is shown, this 
being arranged so that the direct action of the air pressure determines 
the running of the motor. 


— 
Gli. & LANGE S IUECTRICALUY-OPEKATED ILEvATOR. CONTROLLER, 


Quite a novel feature of Messrs. Geipel & Lange's exhibit is an 
electrically- operated elevator controller. This controller is designed 
so that all operations are carried out eflectively by the closing of 
appropriate shunt circuits through the medium of a switch in the 
саг. The first movement of the саг switch excites the electromag- 
net which closes the D.P. main switch shown on the top left-hand. 
This switch has magnetic blow-outs on both poles and the main 
circuit is always closed and opened uponit. Immediately below the 
main switch is a D. P. direction switch, which closes at the same 
momentas the main switch. This switch sets the armature connec- 
tions for the running in one sense. Another direction switch is placed 
on the right-hand side. Either of these switches are closed according 
to the direction in which the lift is desired to run. Underneath the 
direction switches is a row of resistance switches, cach connected to 
a section of the armature resistance, and these, by closing in suc- 
cession, cut out a definite portion of the armature resistance accele- 
rating the motor to speed. The clectromagnets of these switches 
are excited in proper succession by the pilot switch shown on the 


top right-hand, the contact brush of which is drawn up by a solenoid. 
the movement being retarded by an ingenious friction governor. At 
the bottom right-hand corner is a further solenoid rheostat which is 
excited upon the special contact with the car. At the bottom left. 
hand is a rheostatic brake switch, the electromagnet of which is 
connected across the armature. The operation is briefly as follows: 
The switch lever in the car is moved to one side for running in the 
desired direction, the main switch and one direction switch close, 
the pilot switch begins to draw up its core, first releasing the solenoid 
band brake and then exciting the rheostat switches in succession. If 
the second speed is desired the field rheostat lever now rises and 
accelerates the motor to maximum speed. On returning the car- 
switch lever to the off position, all the switches automatically open, 
whilst the rheostat brake switch closes, throwing a resistance across 
the armature and causing the motor to slow down. A limit switch 
is fixed in the hatchway, which automatically opens the circuit of the 
upward or downward running switch, causing the motor to stop. 
The connections of this switch prevent the lift being deliberately 
taken beyond the set limits. 


MILES 
PER HOUR 


ч VULCAN” Sprep INDICATOR. 


Messrs. Geipel & Lange also exhibit the Vulcan " speed indi- 
cator. This consists of a dead-beat hot-wire voltmeter, supplied 
with current from a small magneto dynamo, which is driven by 
rubber band. The voltage of the dynamo and, therefore, the read- 
ings of the in licator are directly proportional to the speed, while the 
dial is calibrated to show the speed in miles per hour. A flexible 
cord connects the dynamo to the indicator. The dynamo has only 
one moving pit, which is merely au armature of soft iron. and 
there are no moving wires, brushes or connnutators. 


There is а very good selection of electrical instruments of different 
kinds at Olympia, and Messrs. Everett, EpGcuMBE & Co. are w 


* 
New STREET-LIGHTING PHOTOMETER, BY Everetr, Epacuun & Co. 


to the fore in this respect. One of the principal features on then 
stand (No. 8) is a new street lighting photometer of the flicker 

pattern. This instrument, which has been designed as the result of 
numerous experiments with various types of street photometer, em- 
bodies the following important points: (1) A portable electric stan: 
dard is employed, which can be readily checked at any time and t 
worked off a portable accumulator. Since the lamp is only on (ога 
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few moments at a time it retains its certified candle-power unaltered 
for a very lengthy period, and the voltage of the battery also re- 
mains constant over long periods. A voltmeter is provided to detect 
any variation. (2) Light differing in colour can be accurately com- 
pared by the “flicker” arrangement. (3) The scale reading has 
merely to be multiplied by the candle-power of the standard lamp 
employed in order to give the actual illumination on the photometer. 
(4) The candle power of the source of light under test is at once 
obtained by means of a table from this figure, as is also the illumi- 
nation on a horizontal plane, should this be required. 


Everett EDGCCunE PoR TABLE Warr PHOTOMETER. 


Another photometer shown by Messrs. Everett, Edgeumbe is 
known as the “ Portable Watt Photometer." In this instrument a 
carefully calibrated incandescent lamp forms the standard, and the 
candle-power of the lamp under test is read off on a direct reading 
scale, the accuracy being, moreover, independent of fluctuations in 
the voltage. The lamps are completely enclosed, so that the appara- 
tus can be used in broad daylight without any inaccuracy being 
introduced. A direct-reading two-range wattmeter is fitted into the 
same case, and is provided with an additional key, on depressing 
which the pointer indicates the efliciency of the 
lamp directly in watts per candle-power. The 
internal connections are shown in the accom- 
panying diagram where V.C. is the volt coil, C.C. 
the current coil, and from which it will be seen 
that as the right-hand lamp holder travels 
towards the photometer, it passes over a number 
of contacts whereby the resistance of the pressure 
circuit of the watt-meter is decreased and vice 
versa. The value of these resistances is such 
that the scale can be graduated direct in watts 
per candle-power. When it is desired to read 
watts only, this variable resistance is replaced 
by a fixed resistance. The candle-power, watt 
consumption and efficiency of the lamp are thus 
read off direct, and without any calculation. 
Connection can immediately be made to any 


Dracram or CONNECTIONS or PORTABLE 
Watt PHOTOMETER. 


of which corresponds accurately to the voltage or current, or what- 
ever is being measured. The intermittent tapping is produced by 
means of an electrical clock which closes a circuit every five seconds 
and thus actuates an electromagnet in the recorder itself. A second 
electromagnet, in the recorder, at the same time drives the paper 
chart forward through a definite amount. Leakage indicators for 
use in coal mines (as mentioned in The Electrician, June 16, p. 848), 
direct-reading laboratory photometers, &c., are also among the 
many features of Messrs. Everett, Edgcumbe & Co.’s exhibits. 

One of the few exhibitors of * heavy " engineering appliances is 
Messrs. W. H. ALLEN, Son & Co., at 
stand No. 177. This firm shows a 
three-crank three-cylinder compound 
enclosed silent-running engine, fitted 
throughout with & system of forced 
lubrieation. One H.P. cylinder has 
a diameter of 16 in. and the two L.P. 
cylinders each have a diameter of 18 in., 
the common stroke being 10in. This 
engine is suitable for dynamo driving 
in connection with electric lighting or 
transmission of power work. It is capa- 
ble of developing 440 B. H. P. at 400 revs. 
per min., and is designed for a steam 
pressure of from 100 Ib. to 200 lb. per 
square inch, when running either соп» 
densing or non-condensing. On the 
same stand is also a two-crank com- 
pound enclosed silent.running engine 
fitted with a system of forced lubri- 
cation, and having cylinders 8in. and 
15 in. diameter by 7 in. stroke. It is 
capable of developing 1805 н.р. at 
a speed of 500 revs. per min. with a steam pressure of 100 lb. 
to 200 Ib. per square inch, condensing or non-condensing. This 
engine is also suitable for coupling to a dynamo for electric 
lighting or transmission of power work. A third exhibit consists 
of a single-crank single-cylinder high-pressure enclosed silent. 
running engine with a cylinder вір. diameter by 8 in. stroke. 
also fitted with a system of forced lubrication, and capable of 
developing 30 в.н.р. at 750 revs. per min. with 100 lb. to 200 lb. 
steam pressure, condensing or non-condensing. This completes 


Messrs. W. Н. AuLEN, Son & Co.'s STAND. 


electric light fitting by means of an adaptor which is attached Messrs. Allen's display of engines, but they also show a surface 


to the instrument. The whole apparatus when closed is thoroughly 
portable and has been especially designed for the use of central- 
station engineers, who ean send it to consumers’ premises and 


demonstrate to them on the spot that it is generally their lamps . 


that are actually at fault, and not the supply voltage, which always 


comes in for condemnation when the light becomes dim, or the 
quarter's bill comes to more than was anticipated. 

Amongst other apparatus shown by Messrs. Everett, Edgcumbe 
& Co. is an ‘‘inkless” synchronised recorder. In this instrument, 
the pen, common to ordinary recorders, is replaced by a hardened 
steel point, which does not press on the paper and thus is quite free 
to take up its correct position. At equal intervals of time—usually 
every five seconds—a tapping device causcs the steel point mentioned 
to press through an inked typewriter ribbon on to the paper chart. 
The result is that a round dot is produced on the latter, the position 


condenser having a tube surface of 1,000 sq. ft., and capable of 
dealing with 10,000 Ib. of steam per hour. In conjunction with this 
is & steam-driven twin air pump of the Allen-Edwards design, suit- 
able for dealing with the condensed steam from the above condenser, 
each barrel being 10in. diameter by 7 in. stroke. This air pump is 


driven by a vertical open compound engine having cylinders 5 ip. 


and S in. diameter by біп. stroke, running at 140 revs. per min. 


with 160 Ib. steam pressure. 

Another three-throw Allen-Edwards air pump is exhibited, each 
barrel having a diameter of 11 in. and a stroke of 8in. This pump 
is capable of dealing with 25,000 Ib. of steam per hour when running 
at a speed of 160 revs. per min., and it is designed to be driven by 
an electric motor. Not the least interesting feature of Messrs. 
Allen's exhibit is a crankshaft taken from one of their three-crank 
compound enclosed silent-running 600 B. H. P. high-speed engines, 
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fitted with a system of forced lubrication. This crankshaft has been 
running in the engine for seven years, working 12 hours a day and 
800 days in the year, and giving considerably more than the horse- 
power for which it was designed at a speed of 300 revs. per min. 
After this long and arduous work the wear in many parts is so small 
that it is incapable of being measured, and in all other places it is 
merely microscopic. 


At stand No. 102 THe ELECTRICIAN ' PRINTING & PUBLISHING 
Co. exhibit a very large collection of selected books on all electro- 
technical subjects and dealing with those branches of engineering 
physics, &e., which are allied to electrical engineering science and 
industry. Besides the wide range of subjects dealt with in the 
well-known ‘ Electrician Series of standard electrical works, the 
company display representative collections of the works of the lead- 
ing publishing houses of the United Kingdom (including Messrs. 
Longmans, Macmillan, Harper and Brothers, Whittaker, Crosby 
Lockwood, Cassell, Van Nostrand), and some of the best known of 
American and Continental books and publications for which the com- 
pany have for many years been either the sole or principal selling 
agents on this side. An exhibit at this stand which is of considerable 
interest consists of a good assortment of telegraph tape papers, linen, 
canvas and other coils used in electrical work, recording-instrument 
coils, and a varicty of paper and other reels employed in telegraphic 
and other electrical operations. A series of steel-plate portraits and 
"other fine-art productions, &c., is shown. On this stand one 
‘exhibit consists of a complete set of both series of The Electrician. 
{1861 1905). There is also exhibited a complete set of The 
‘Electrician’ Electrical Trades’ Directory and Handbook,” 1883-1905. 


Stands No. 121 and 122 are occupied by the Listkr ELECTRIC 
Mra. Co., who have a very creditable display of continuous-current 
generators, motors, motor starters, rheostats and other accessories. 
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The most prominent exhibit at this stand is a 40 kw. 460 volt steam. 
. driven generating set to run at 600 revs. per min., the engine being 
of the vertical compound type, by W. Sisson & Co., and the shunt 
dynamo being of the “ Lister " standard six-pole semi enclosed type. 
It is claimed that the engines are so accurately balanced that a 
penny placed at the top of the low-pressure cylinder will stand on 
its edge whilst the engine is running at full speed. Unfortunately 
we were unable to test this, as the engine was not under steam. 
lhe motors on view are a series ranging from 3 n.p. to 120 n.r. 


Some are fitted with ball bearings and others are fitted with various 
forms of reduction gear. All the machines exhibited are excep. 
tionally graceful in outline. No presspahn is used for the armature 
insulation, and the slots are not lined with an insulating material 
before the coils are put in. Instead of this, the firm puts the insu. 
lation— which is claimed to be absolutely non-hygroscopic—on the 
coils alone. Before dispatch the armatures are tested at 2,000 volts 
alternating. The reactance-voltage is kept low by adopting a large 
number of commutator segments. A new brush holder, for which 
many advantages in the direction of accessibility, reliability, &c. are 
claimed, is prominently put forward by the firm. Amongst the 
large number of installation accessories, such as switches, automatic 
cut-outs, motor starters, resistances, fuses and so on, we noticed 4 
combined switch and fuse box, the various operations of which are 
interlocked in such a manner that no possible harm or damage 
can be caused even if the operator is quite inexperienced or careless 
This accessory is shown in the accompanying illustration. The 
double-pole switch is at the bottom, the fuses being in the two com- 
partments at the top. As long as the hinged flap hangs lown as 
shown in the illustration, it is impossible to close the switch Like- 
wise it is 1mpossible to open the fuse-box covers until the lid of the 
switch box is closed, and, moreover, only one or the other of the 
fuse-box lids сап be opened at a time. The interlocking is done in 
the simplest manner possible, either by the lids themselves or by 
simple projections cast on to the moving parts. When it is desired 
to switch on, the iron flap is raised and held flat against the shut 
doors by a bolt which passes through the hole shown at the end of 
the flap, and is screwed into the back of the apparatus. 


A very interesting exhibit is that of the Uxrox ETTCTRI Co. 
at stand No. 714. This firm, it may be mentioned in passing, ls 
responsible for the excellent lighting of the approaches to Olympia. 
as well as for the eight arc lamps high up along the centre of 
the roof inside the building. All these Таре are of the company + 
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„ ExckELLo" Frame Arc Lamps. 


“ Excello ” flame type. Each has a mean h.s.c.p. of 3,300 and 
burns for 18 hours. The Union Company are now bringing ou! 3 
new “ Excello" flame lamp taking 25 amperes at 75 volts. Thr 
lamp is shown at work on the Diesel Engine Co.'s stand. lt is il 
that the candle-power approximates 9,000 and the positive ani 
negative carbons are of 18 mm. and 12 mm. in diameter respectively. 
Another feature of more than ordinary interest is the Hartmanr- 
Kempf frequency meter. The instrument is composed of a nuni»: 
of steel reeds, each having a different natural period of vibration. 
These reeds are arranged consecutively, and their frequencies sY 
selected to suit the purposes for which the instruments are require. 
When these reeds are attracted by a laminated magnet, excited b 
alternating or intermittent direct current, the reed whose natur: 
frequency corresponds to the frequency of the exciting curre: 
vibrates visibly. The position at which resonance is at its maxim? 
is described as consonance or, more frequently, though less accurate] 
as resonance. The degree of resonance is the ratio of the visiti 
resonance movement at approximately the consonance position 10 
the maximum obtainable, that is to say, to the tnaximum ampli: 
for the best resonance, Under the most favourable conditions, thet’ 
fore, this is equal to 1. The strength of excitation does not a: 
the accuracy of the readings, although the maximum amplitude 
the vibrations is. of course, greater when the working pressure 17 
creases, but the vibration rate of any reed is not affected theret- 
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Varying forms of current waves, like variations in pressure, have 
practically no effect on the scale readings; alternating currents, 
therefore, with any current curve or intermittent direct current can 
be used for excitation. The frequency meters can be used as revo- 
luticn counters if a small magneto or a direct-current circuit-breaker 
is connected to the rotating shaft of which it is desired to indicate 
the speed, thus obtaining an exciting current with a nen 
corresponding to the revolutions of the shaft in question. Althoug 
independent of pressure and curve of current the instruments are 
extremely sensitive to any variation in frequency, the material used 
for the vibrating reeds being of such a character that (assuming a reed 
with a vibration period of 100 in which the maximum vibration 
amplitude is 20 mm. at an excitation frequency of 100 alternations) a 
variation in the frequency of + } per cent. would reduce the amplitude 
of the vibrations to 10 inm., and to a resonance efficiency, therefore, 
of 0:5. Ifthe variation in frequency extended over one scale divi- 
sion the maximum vibration amplitude of 20mm. would be visible 
on the next reed. As neither dynamos nor any other rotating shafts 
have an absolutely constant revolution rate the series of reeds in the 
instrument have at some point in the scale a very visible resonance 
effect, and the type of scale selected for the arrangement of the reeds 
enables the degree and the direction in which the frequency is 
varying to be at once read off. The scale dial is usually marked in 
whole numbers corresponding to alternations differing by unity. 
The number read off on the scale is that where the maximum reso- 
nance is visible, this reading being accurate within at least $ per cent. 
If closer readings are desired the relative vibration amplitudes of the 
next lower and the next higher reed (in which the degree of resonance 
is smaller) must be taken into account. 

The reeds are fixed at right angles to the plane of the instrument 
face and each carries a small white flag on its upper end. Thus it 


Diagram or CoxxeEctions oF UNION ELECTRIC Co.'s Puast INDICATOR. 


s perfectly easy to discern the slightest movement. This vibratory 
principle has been extended so as to apply to a phase indicator. In 
this case there are two sets of reeds, each being separately excited, 
one from the bus bars and the other from the incoming machine. 
This indicates to the attendant when the machine has the correct 
frequency. For ascertaining its phase relation with the ’bus bars a 
row of three reeds is provided at the top of the instrument. These 
three reeds are excited by two coils, one being connected to the 'bus 
bars and the other to the incoming machine. The middle reed has 
the same natural period of vibration as the frequency of the system, 
while the one on the left is lower and that on the right higher. Now 
it is easy to see that if the two coils are traversed by currents which 
are in phase the effect will be cumulative, and only one reed 
will vibrate with a large amplitude. If they should not be in phase, 
however, there will be much less vibration, and if they have not the 
same frequency then more than one reed will vibrate. Space will 
not permit us to refer separately to the comprehensive display of 
motors, &c., which the Union Electric Co. exhibit, but we may say 
that a half-hour may be spent with advantage at this stand. 


An exhibit conspicuous by its brilliance is that of the LINOLITE 
Co., at stands Nos. 46 and 69. This form of electric lighting, which 
is rapidly gaining in popularity, is here shown in its various uses, 
such as for shop window lighting, sign-work, picture lighting, &c. 
No better demonstration of its effectiveness for ordinary indoor work 
could be given than that supplied by the interior of the stand itself. 
No fittings are visible, but the ceiling of the little room being painted 
white, and the rays from the lamps, concealed by the cornice, being 
thrown upwards and thence reflected, the result is an evenness of 
illumination which it would be difficult to excel. Projecting from 
the wall just beneath the cornice are a number of ordinary incan- 
descent lamps, and when these are switched on instead of the Lino- 
lite the difference is at once apparent, although the former consume 
as much energy as the Linolite. Excellent practical applications of 
this system of lighting may be seen in the Café Chantant, where 
both float and head lights consist of Linolite, and at the stand of 
“The Electrician” Printing & Publishing Co. (No. 102), where 
book-buyers are materially assisted in their work of inspection by 
the soft evenly-diffused rays of Linolite. ay. 


The Crypto ELECTRICAL Co., at stand No. 217, besides exhibiting 
a number of instruments and appliances for measuring and con- 
trolling electricity, have a neat display of small motors, generators, 
motor-generators, &c., for all purposes. Amongst these small 
machines there is a line of dynamos ranging from 50 to 1,000 watts 
output, and suitable for charging motor-car ignition cells. The larger 
sets may be used for charging а large number of cells in series. In 
cases where the supply is alternating, the firm supplies motor-gene- 
rators, consisting of a small single-phase motor directly coupled to 
a continuous-current generator of corresponding size. The alter- 
nating current is switched on by an ordinary tumbler switch fixed 
on top of the motor carcase, and a phase-spitting device is put into 
action by depressing, for a moment, the button of a second switch 
mounted at the side of the tumbler switch. A novelty, which, we 
were informed, had found such favour with the public that all avail- 
able machines had been sold and none were left to exhibit, consists 
of a self-exciting alternator of the design shown in the accompany- 
ing illustration. The field, both for the continuous-current armature 
and the alternating-current winding on the stator, is produced by a 
common field coil, and the field is made to shift to and fro under 
the stator coils by the rotating pole projections shown in the illus- 
tration. It is seen that this construction leads to a very simple and 
compact alternator, and is especially suitable where alternating 


Crypto SELF-ExciITING ALTERNATOR. 


current is required and where continuous current for exciting pur- 
poses is not available. As an alternative, the firm supplies an inductor- 
alternator directly coupled to an independent exciter. A number 
of other small machines for producing ozone and for medical pur- 
poses, wireless telegraphy, &c., is also on view. Samples of a new 
carbon-copper brush are shown. These brushes consist of alvernate 
layers of carbon and copper, the copper laminations being very thin 
compared with the carbon parts. It is claimed that by this arrange: 
ment the contact resistance between the trailing end of the brush 
and the segment passing beneath it is high enough to ensure satis- 
factory commutation, while at those parts of the brush where the 
contact resistance is not required to be high this contact resistance : 
is reduced by the copper laminations. Thus there is a saving in tho 
commutator losses without any sacrifice in the way of commutation. 


Among Messrs. BABcock & WiLcox's exhibits on stand No. 174 is 
a turbine tube cleaner. This machine consists of a small turbine, to 
which are attached four arms, having steel cutters at theirextremities. 
It is operated by water power or air pressure, but more usually by 


Влвсоск & Wu.cox Turprne TUBE CLEANER. 


the former, which may be drawn from the town water service, 
where this has sufficient pressure, or from a connection with the 
feed pump. River or sea water may equally well be used. With a 
low-pressure town water service a connection is frequently made to 
the feed pump, as in this manner the requisite pressure can readily 
be secured. The water which operates and passes through the 
turbine has the beneficial effect of washing out the tubes. It is 
applied through a strong hose pipe, which should be coupled to a 
valve. The turbine causes the cutter-head to revolve at about 
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All parts of the Messrs. SPAGNOLETTI & Co. (stand No. 56) have an excellent 
exhibit of various apparatus, including switchboards for lighting and 
power, crane control boards, motor starters, street panels for power 
and lighting, and small switchboards in great variety. The crane 
control boards are mounted in watertight iron cases of neat design, 
and comprise double-pole switch and automatic circuit-breakers, 
which are closed by levers from the outside. The motor starters 
are also in watertight and dustproof cases, and consist of an ammeter, 
a starter and a D.P. switch and fuse, the switch and starter being 
operated from the outside. A push button is provided for switch. 
ing the motor off when desired; these are very useful in dusty fac. 
tories or in the open, as the case need never be opened when start- 
ing or stopping motors. Visitors are attracted by a working model 
of the patent Stigler lift, the chief features of which are the easy and 


2,000 revs. per min., thus removing the deposit. 
machine are easily replaced. 

Messrs. Babcock & Wilcox also show a water softener (Oscar 
Guttmann's patent). This apparatus works automatically,'a float 
regulating the admission of the hard water and of the soda solution 
in proportion to the quantity of soft water drawn off. It can be 
used with any softening process, employing either lime, caustic soda, 
or other chemical; but the use of carbonate of soda (alkali) or of 
mono-silicate of soda is preferable. All carbonates and sulphates, 
whether of lime or magnesia, are removed, and the softened water 
will not attack boiler plates or fittings. Either exhaust or live steam | 
can be employed. When exhaust steam is available this is utilised 
for heating the water to & temperature of 180" F. to 200" F. Any 
grease contained in exhaust steam is trapped by the wood wool in 
the filter tank. The apparatus consists of a chemical tank, A, into | safe method of control, the car stopping automatically at any desired 
which the quantity required for the day is put, and the tank is then floor by simply pressing a button. Messrs. Spagnoletti & Co. also 
filled with water. Underneath is the reaction tank B. The hard show a fine array of meters of various kinds, the station type illu- 
water enters at E, the admission being controlled by a valve which | minated dial, and edgewise ammeters and voltmeters standing out 
is actuated by a rod F, connected to the float G in the soft-water | most prominently. A good specimen of their switch gear is shown 
storage tank K. For the purpose of maintaining a definite supply | in a board built for a three-wire lighting supply. They have also 
of chemical solution an auxiliary chemical tank, L, is provided, in | several types of telegraph and railway signal instruments, and an 

automatic tramway signal for use on a single line, which is operated 
| by the trolley head passing spring contacts as it either enters or 
leaves the section. We hope to deal fully with this firm's automatic 
, railway signalling system in the near future. 


Manufacturers of electric machinery and material will find much 
‚ to interest them at the stands (Nos. 108, 208 and 204) of Messrs. 
There are all kinds of labour-saving 
tools and appliances for 
general ruin work 
to be seen here besides 
some machinery (such as 
braiding and winding ma- 
chines for covering elec- 
trical wires) for specifically 
electrical purposes. A disc 
grinding machine, which 
was shown to us, was pro- 
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which a ball cock is placed for controlling the admission of the | 


solution from the main chemical tank. The admission of the solu- 
tion to the reaction tank is regulated by a cock placed on the auxiliary 
tank, which is also controlled by the float G. Between this valve 
and the auxiliary chemical tank a cock is interposed to provide for 
any variation in the strength of the chemical solution or in the com 

position of the water. The hard water and soda solution in the 
reaction tank raised to boiling point, and at the time 
thoroughly agitated by or more steam injectors. C. 
Provision is made foi removal of any impurities in the reaction 
tank by means of a connection to which a drain pipe can be attached. 
A manhole also is placed in this tank to enable inspection to be made. 
The water then flows through a weir pipe into the filter tank D. which 
has divisions reaching alternately to within a few inches of the 
bottom and top, forming compartments, which compel the water to 
take a zig-zag course. A perforated plate. H, forms the bottom of 
each compartment, which is filled, as a filtering medium, with wood 
wool compressed to the required density ; a similar perforated plate 
being placed on the top of the wood wool in each compartment. 
Below the bottom perforated plates is a settling chamber for the 
interception of sludge, which is removed by opening the blow off 
cocks attached. Thus a free passageway is provided for the water, 
which leaves the filter in a perfectly clear state and flows into the 
storage tank K. from whence it can be drawn off. 
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Side Elevation. 


vided with a useful acces- 
sory in form of a magnetic 
work holder. This device 
overcomes the difficulty, 
experienced especially 
with small objects, of hold- 
ing work on the disc grinder 
owing to the heat gener 
ated, and the further ad- 
vantage is gained that 
by its use the thinnest 
material can be held truly against the dise. The holderis 
of aluminium and a couple of permanent horse-shoe mag- 
nets of circular section protrude through the aluminium 
body as shown in the illustration. The face of the holder 
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MacxrETIC Work Ногрев ути FACE SET АТ AN ANGLE FOR ANGULAR WORE. 
ean be set at any angle to the disc and is provided with adjustable 
side stops to prevent the work being carried away. It is claimed 
that objects as thin as 0002in. сап be held and ground without 
trouble. A spare set of magnets (which are said to retain their 
strength for a long time) is sent with each holder. 

(To he continued.) 


Several new fixtures have been made for visits of Electricity 
committees and trading associations to the Exhibition. Amonsst 
these we may mention the Fondon Ironmongers’ Association, whose 
officials and their ladies will be entertained on Wednesday next. The 
provincial menibers of the Ironmongers Federated Association have 


Other items of | been invited to join their London confréres on the occasion of the 


Messrs. Babcock & Wilcox's exhibit include a silent gravity bucket | visit. Later, the Electricity committee of Manchester will visit 


conveyor. a modcl ofa patent water-tube boiler, a model of a mechani- 
cal chain-grate stoker, and specimens of wrought-steel steam piping. 


the Exhibition. 


The“ Dynamicables will dine at the Exhibition 
next Wednesday. | 
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WATERSIDE STATION No. 2 OF THE NEW YORK 
EDISON COMPANY.* 


An excellent illustration of the progress in electrical service for 
lighting and power is presented in the growth of the business of the 
New York Edison Co. of New York City, which recently has necessi- 
tated the installation of a second mammoth generating plant to sup- 
plement its famous Waterside station. At the time of comple- 
tion, late in 1901, of the original Waterside station, with the initial 
generating capacity of over 32,000 kw., it was thought that it would 
be able to provide, particularly when completed to its contemplated 
total capacity of over 64,000 kw., an ample supply of power for many 
years to come. But scarcely three years later it became evident that 
the original Waterside, although completed to nearly its maximum 
capacity, would within another vear be entirely inadequate for the 
increasing demand. The outcome has been the design of the 
second large generating plant, known 
as '* Waterside Station No. 2," to which 
this article is devoted. 

The new plant, while following in 
general the lines of design of the older 
station, is remarkable, further, as an 
example of the evolution in power- 
plant practice, resulting from the per- 
fection within a few years past of the 
steam turbine as a prime-mover. The 
New York Edison Co. was the very 
first in this country to use steam tur- 
bines in its generating equipment, hav- 
ing installed and operated in its stations 
two 300 н.р. De Laval steam turbines 
as early as 1896. When the first Water- 
side station was being designed, the 
steam turbine had scarcely been con- 
sidered in units of large capacity, but 
in this country, at least, in connection 
with electrical generation, its develop- 
ment has been so rapid and successful 
that before all the generating equipment 
had been placed in the original station 
ihe advantages which it offered had 
become sufficiently apparent to warrant 
the installation of turbines instead of 
the last few engine-driven generating 
units as originally intended, and instead 
of five ngine units there were installed 
four 5,000 kw. Curtis turbine generating 
units. The new station involves, in 
addition to the use of turbines, other 
interesting departures from usual prac- 
tice, in both design of buildings, and 
selection and arrangement of appa- 
ratus. 

The history of the New York Edison 
Co. begins with the historic Pearl- 
street station, superseded later by the 
more modern Duane-street plant, one 
of the very first where vertical marine 
engines were adapted for direct соп: 
nection to multipolar, slow-speed dyna- 
mos. The system of the company grew 
until finally six generating stations of 
considerable size were in operation in 
different sections of lower New York. 
In 1896 an annex station was built at the corner of Seventy- 
second-street and Fifth-avenue, and had an equipment of a 240 kw. 
two-phase motor, driving two 100kw., direct-current generators, 
the motor receiving two-phase high-tension current from the East 
Eightieth.street station; this was the beginning of high-tension 
transmission in connection with the company’s development. Later, 
owing to the differences in time of the peak loads upon the various 
stations and the consequent desirability of interconnecting them in 
order to help each other out, several stations were equipped with con- 
verters, transformers, &c., for high-voltage transmission between sta- 
tions ; from this development the sub-station method of distribution, 

now in universal use for distribution over extended areas, followed 
logically. Sub-stations were then installed rapidly, and, owing to the 
wide extensions of the low-tension street service thus made possible, 
the business of the company correspondingly increased. In fact, the 
Waterside generating plant has operated with an overload ever since 
its completion, and it has been almost impossible for the company 
to instal new generating equipment rapidly enough to provide for 
the growth of the load. The result has been the design of a second 


Overflow 


* A description of Waterside Station No. 1 appeared in T'he Electrician, 
Vol. XLIX., pp. 741, 819 and 899, | 
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Waterside station, which will have an ultimate capacity of over 
30 per cent. greater than that of the original plant. Even with 
this and many other improvements now under way, the policy of 
the company points very strongly to the fact that it realises that 
the growth of the service is as yet only in an early stage, and that 
the possibility of development through rendering a reliable, low- 
price and satisfactory service is almost beyond estimation. 

The actual growth of the company’s distribution service will be 
evident from the large amount of additional sub-station equipment 
which it has been found necessary to instal within the past two years, 
this amounting to over 45,000 kw. in capacity of converters and the 
necessary auxiliary equipment. In this time, there have been in- 
stalled three new sub-stations, located as follows: Clinton-street, 
near Grand-street (2,000 kw.), for supplying the lower East Side ; 
West Twenty-seventh street, near Tenth-avenue (2,000 kw.), for as- 
sisting the Twenty-sixth-street station in supplying the theatre and 
shopping district; and West One hundred and seventh-street, near 
Broadway (2,000 kw.), for assisting in the residential district. There 
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are now in all 19 independent sub-stations connected to and operated 
from the Waterside plant, embracing a total converter equipment of 
nearly 80,000 kw. capacity, for the local street-distribution service, 
not including a number of private sub-station equipments for the 
operation of certain industries. All but one of the sub-stations are 
provided with storage battery equipments which float on the direct- 
current distribution system, partly to assist the main generating 
station in carrying over the peak load, but principally to insure the 
service against even the slightest interruptions of current supply. 
Moreover, four of the former generating plants, now operated as 
sub-stations, still retain their steam generating equipments in reserve 
for further insurance against interruptions of service due to accident 
to any part of the high tension transmission system; these stations, 
which are the Gold:street, the Duane-street, the Twelfth-street and 
the Twenty-sixth-street plants, are, however, operated regularly 
only during the period of heavy loads in the winter season. 


One of the important questions connected with the design of the 
new Waterside station was the location. While the original Water- 
side had been located considerably to the north of the actual centre 
of consumption of current from sub-stations at the time of its instal- 
lation, still the trend of the growth of the service has shown with 
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increasing force the wisdom of this selection. The tendency of the 
growth and development in the City of New York has been con- 
stantly toward the uptown districts during the past few years, and 
in all probability the locations of future sub-stations will lie to the 
north of Thirty-ninth-street. Accordingly there was nothing to be 
gained in the selection of a site far removed from the present Water- 
side station, while a location adjacent or alongside would realise the 
many advantages from interconnection both on the electrical and 
steam ends for the most favourable utilisation of apparatus. While 
Waterside No. 1 and Waterside No. 2 will be provided with tie con- 
nections, both in the electrical and steam equipment, independent 
feeders from each will supply the several annex stations over dif- 


ferent sabway routes, thus providing the advantage of two indepen. | 


dent sources of current supply with the economies of joint operation. 
These. and the consideration of advantage of unified supervision in 
one location, led to the selection of a site immediately adjoining the 
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vided excellent foundation facilities for the accommodation of heavy 
machinery, solid rock of the mica schist variety having been found 
to underlie the entire area. The loose earth above was removed en- 

! tirely and the rock levelled off or excavated to receive the grillages 
for the column footings. At the river end of the block the rock lay 
much further beneath the surface, 80 that while at the First-avenue 
end the rock had to be excavated to receive the column footings, to- 
ward the river piers from 10 ft.to 30 ft. high were necessary to reach 
to their level. For the circulation-water inlet and discharge tunnels, a 
trench approximately 35 ft. wide by 80 ft. deep had to be excavated. 
The boiler-room section consists of a 20 ft. basement, one 36 ft. 
and one 34 ft. storey for the boilers, and above this a space of 50 ft. 
up to the general roof level, which is devoted to the coal storage 
| bunkers ; the coal-handling system will be accommodated in the roof 
monitors. The turbine section involves a 25 ft. basement for con- 
| denser apparatus and а main turbine room with a clear height under 
roof trusses of 88 ft. The group of side galleries at the Fortieth- 


street side of this room consists of six mezzanine galleries above the 
m loor for the electrical-switching equipment, and a basement 
gall ry ior a sub-station and reserve-exciter storage-battery equip- 
ment. As in the original waterside station, a system of galleries will 
be provided at the First-avenue end of the turbine room for the ac- 
commodation of the main-station switchboard and control-board ap- 
paratus from which the entire electrical equipment of the station will 


be supervised and controlled. 
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FIG. 2.—SECTIONAL ELEVATION OF WATERSIDE STATION No. 2. 


original Waterside. where the two stations, although limited from : 


actual interconnection of buildings by an intervening street, are, 
nevertheless, near enough together to permit of a most advantageous 
arrangement of interconnection of the steam and of the electrical 
systems (Fig. 1). 

For the new station the entire city block immediately to the north 
of that occupied by the original plant was secured, thus providing 
for the new plant facilities for receiving its coal supply by water 
shipment and a permanent supply of condensing water, equal to those 
enjoved by the other. The block occupied is bounded on the west 
by First-avenne, on the sides by Thirty-ninth and Fortieth-streets, 
and to the east bv the East River. The new plant will occupy the 
entire length of the block, 338 ft., whereas the original station occu- 
pies only 272 ft. 6 in. of its plot. The space of 125 ft. adjacent to the 
river's edge will not be built upon. asit may eventually be reclaimed 
bv the city for use as a river-front street; but uponit will be located 
the coal and ash-handling tower and equipment. This location pro- 


The architectural treatment of the exterior, while similar to that 
i of the original station, is somewhat more ornamental and pleasing. 
_ A base of granite extends nearly to the height of the second storey, 
| above which rise brick walls of a scft brown colour surmounted by a 
terra-cotta cornice. All the wall and dormer-window trimmings are 
; of terra cotta, while the roof monitors are of copper finish. The roof 
of the boiler house is covered with Spanish roll tile on the mansard 
| portion, while all flat sections of the turbine and boiler-room roofs 
are of slag concrete construction covered by flat tiles. A feature of 
the exterior is the window treatment, all windows being surmounted 
by a terra-cotta architrave which rises from an entablature of terra 
cotta surrounding the structure. The window in the First-avenue 
end of the turbine room received special treatment with a very 
pleasing effect, and is surmounted by the name of the company. alao 
in terra cotta. 
The power-house building is of steel frame and brick and concrete 
construction, forming an absolutely fireproof structure thoughout. 
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The section view of Fig. 2 shows the principal details of the steel- 
work and coal-bunker structure. The boiler-room and turbine-room 
floors are of very heavy construction, designed for uniform load- 
ings up to 6001b. per square foot; the floors are all of concrete on 
the Roebling system. In addition, the structure carries, on the 
boiler-room side, five large anthracite coal bins, to hold a total of 
20,000 tons when all are filled. The coal bins are of reinforced con- 
crete construction, with vertical stiffeners of Il-beams embedded at 
intervals. The roof structure above the turbine room is carried by 
trusses of 573 ft. span, surmounted by a 20 ft. monitor for lighting 
and ventilation. The boiler-room roof, monitors and coal-handling 
apparatus are carried by a series of 72in. plate girders and 15 ft. 
Pratt trusses, all of 90ft. span. The turbine room is traversed 
by а 50 ton Shaw travelling crane of 523 ft. span between runway 
rails. 

The station has been laid out to accommodate ultimately 10 steam- 
turbine generating units of 7,500 kw. or 8,000kw. capacity each, 
giving thus a total station capacity of over 100,000 m P., or, with 
50 per cent. overload rating, of over 150,000 н.р. At first, however, 
only four turbines will be installed, two of these being of the West- 
inghouse-Parsons type, and the other two of the General Electric 
Curtis type. 

The new 7,500kw. Westinghouse turbine units will differ little 
from their well-known 5,000 kw. machines, the same general type 
and form of unit being preserved in the new design. As to the bulk 
of the new Westinghouse unit, it will be 50 ft. long, 17 ft. wide, and 
15 ft. high, occupying thus & total floor space of 850 sq. ft., or 
0:118 sq. ft. per kilowatt capacity. It will thus be only about 4 ft. 
longer than the 5,000 kw. turbine unit, while the width will remain 
practically the same. These turbines will operate at 175 lb. pres- 
sure and 100 deg. of superheat, and the speed will be normally 
750 revs. per min. Under the above conditions and a vacuum of 
28in., the steam consumption at full load will be approximately 
161b. per kilowatt-hour. An important feature of the new design 
it that its best economy will be secured around full load, although 
heavy overloads may be carried at any and all times without 
material sacrifice of efficiency. The design also permits of the tur- 
bine developing its full-rated load while being operated without the 
assistance of the condensers to reduce the back pressure. 

The turbo-generators connected to the Parsons-type turbines will 
embody a new enclosed construction which will be effective in en- 
tirely eliminating the hum peculiar to high-speed turbine generators. 
They are of the four-pole type and are wound so as to deliver either 
6,600 or 11,000 volts. Normally they will deliver three-phase cur- 
rent at a voltage of 6,600 and frequency of 25 cycles per second. The 
stationary armatures will consist of a cast-iron frame with laminated 
core and coils set in partially-closed slots; the field cores will be 
built up of steel castings, with slots milled in the poles to receive 
the windings, the coils being formed by straps wound flat in the 
slots and the slots closed by brass well es. Their efficiency will 
approximate 97°5 per cent. at full-rated load, and they will be able 
to sustain 50 per cent. overloads for three hours without dangerous 
rise of temperature of windings. 

The two Curtis turbo-generators to be supplied by the General 
Electric Co. will have normal ratings of 8,000 kw. with 50 per cent. 
overload capacity for two hours. Except for the increase in size, 
these turbines will closely resemble the 5,000 kw. Curtis turbines 
now in operation in the original Waterside station. Their diameter 
at the base will be slightly over 15 ft., while the height over governor 
dome will be 82 ft. Their total weight will be approximately 700,000 lb. 
each. In accordance with the latest practice of this company, the 
water-type of step-bearing will be used for supporting the weight of 
the vertical shaft. The turbines are designed to operate under a 
steam pressure of 175 Ib., with 100 deg. of superheat. 


The generators of the Curtis units have a rating which will per- 
mit them to carry a load of 9,000 kw. for 24 hours, or an overload of 
50 per cent. (12,000 kw., or 16,000 H. p.) for two hours. The gene- 
rators are of the four-pole type, and operating at the normal speed of 
750 revs. per min. will deliver three-phase current of a potential of 
6,600 volts and frequency of 25 cycles per second. One ofthe notable 
features of this new design is the increase of speed, the older 
5,000 kw. units having been designed to operate at a speed of about 
500 revs, per min. 

(To be concluded.) 


Recording Galvanometer Readings Photographically.-—To 
this end Herr H. Diesselhorst employs an incandescent lamp, 
which is caused to flash-up at regular intervals by a pendulum 
device, the lamp filament being reflected by the mirror of the 
galvanonictcr on to a fixed sensitised plate. Good records are 
obtained when the lamp is over-run, the author having obtained 
successful records with a 24 c.p. 100 volt Siemens & Halske 


Jamp, having a filament 6cm. long and fed from a 110 volt 


supply. 


A TRANSPARENT BELL PUSH. 


A novelty in bell pushes, and one which will appeal to those who 


have experienced the difficulty of finding the push in the dark, is 
being put on the market by Messrs. Evered & Co., of Drury-lane, 


London. As is seen from the illustration, the device is very simple. 
The push proper is hollow, its outer end being provided with a plain 
glass cover with the word “ push " printed on it, By pressing the 
push home two flat springs are caused to make contact with one 
another, thus closing the bell circuit. Many applications suggest 
themselves for such a transparent bell push, but the chief use will 
be no doubt for front doors, the light from the hall shining through 
the transparent centre. In order to prevent people from seeing 
into the hall through the push, an opaque glass shield, held by the 


Vulcanised Fibre 
Base Plate ; | 


SECTION THROUGH TRANSPARENT BELL 
Push. | 


OUTSIDE VIEW OF 
TRANSPARENT BELL PSR. 


metal disc shown in the illustration, is screwed on to the inside of 


the door behind the push. At present the push is made in one size 
(the front part of the cover being 2in. in diameter), and is supplied 
lacquered, nickel.plated and in other finishes. 
push is no dearer than a brass front door push of good quality. 


The transparent 


CORRESPONDENCE. 


eal 


A HOT-WIRE ALTERNATING-CURRENT AMMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Referring to Mr. W. M. Thornton's letter on p. 796 of 
your issue of September 1, 1905, I here give some additional 
information respecting the instrument described by me before 
the American Institute of Electrical Engineers, which may be 
of interest to Mr. Thornton to know. I note that Mr. Thornton 
claims that “Some four years ago I had one made identical 
with this in all but the agate bearings on the wires. It has, 
however, the great objection of being insensitive, and is prac- 
tically of little use for other than demonstration purposes." I 
accept Mr. Thornton's statement that this was the case with 
his instrument. With the instrument described by me, the 
sensibility is as follows: With the scale 2,000 scale divisions 
from the mirror and with a drop of } volt on the alternating- 
current shunt, this voltage being balanced by the direct-current 
voltage, a change in the alternating-current voltage of ;', per 
cent. will produce a deflection of }th of a scale division. When 
the drop on the alternating-current shunt is ү; of a volt, a 
change of 180 of 1 per cent. will cause a deflection of 3 of a 
scale division. When the instrument is used for voltage mea- 
surements the sensibility is considerably greater than this even. 

These instruments are actually in use in standardising labo- 
ratories where measurements are being made with greater pre- 
cision on alternating currents than can be made with the most 
carefully-standardised Kelvin balances. If Mr. Thornton will 
refer to the original Paper he will find the question of sensi- 
bility discussed and a full demonstration that the sensibility is 
all that can be desired. — Yours, &c., 


Philadelphia, Sept. 18. Epwin F. NORTHRUP. 


THE ALL STEEL RAILWAY CAR. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR: All-steel railway carriages are no novelty, as they were 


tried over 50 years ago in England with disastrous results. The 
carriage constructors at that time had as extravagant hopes as 
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the Brush Company now have, but railway passengers avoided 
the cars as they would a pestilence. The extreme sensibility 
of steel to heat and cold makes it an undesirable material for 
anything in railway carriage construction save the framework, 
and the discomfort and awful fecling of shivering and cold which 
a winter journey in the all-steel carriages produced was quite 
sufficient to soon cause passengers to hate the cars. Comfort 
in every sense is the main thing that attracts passengers, and 
no material for car finishing affords this in so high a degree as 
wood does, because wood neither attracts nor retains heat or 
cold as steel does, and non-inflammable wood is even less con- 
ductive than ordinary wood. 

I am afraid that the Brush Company and the new Tube com- 
panies are making a costly error in adopting for car interiors a 
material which will chill passengers to the marrow in winter 
and give them an unwanted Turkish bath in summer, and that 
the doctors and undertakers will reap far higger profits than the 
owners of the cars are ever likely to see. —Yours, Xc , 

EXPERIENCE. 


LEGAL INTELLIGENCE. 


—— — 


Brockie-Pell Arc Lamp (Ltd.) v. Pinkerton. 


At Shoreditch (London) County Court on Friday, plaintiffs sought to 
recover £8, 8s. for supply and erection of arc lamps. It appeared that 
there was no written order, instructions for their supply having been given 
on the telephone by defendant’s late manager. Neither plaintiffs nor 
defendant had confirmed the order by letter, and there had been no price 
fixed for the lamps. 

Plaintiffs’ representative said they never considered it necessary to 
confirm such an order, as they anticipated no trouble. 

Defendant’s manager said so far as he knew there was no order given 
for any lamps; if it was it was done by his predecessor. 

His HONOUR (Judge Smyly, K.C.) adjourned the case to enable plain- 
tiffs to put in the time sheets and other details of the work done in 
connection with the order. 


Workmen's Compensation. 


At the Marylebone (London) County Court on Monday Herbert Tomble- 
gon, electrician, applied for an arbitration under the Workmen's Com- 
pensation Acts in respect of an accident which occurred on Oct. 18, 1901, 
while he was working for Messrs. Leonard G. Tate & Co., electrical engi- 
neers. Applicant claimed £1 a week from April 27, as he was still lame 
and unable to go up ladders, stand on scaffolding, &c., and to carry on 
his work as an electrician. 

As there was a conflict of medical testimony, His HONOUR (Sir Wm. 
Selfe) referred the case to & medical referee. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


West Ham Corporation invite applications for the appointment of 
electrical engineer to take charge of their electricity supply under- 
taking. Commeneing salary £800, increasing by annual increments 
of £50 to £500 per annum. Forms of application from the town 
clerk (Mr. Fred E. Hilleary), Town Hall, West Ham, to whom they 
must be sent by Oct. 12. See also an advertisement. 


Wimbledon Borough Council require an engineer.in-charge at the 
electricity station, Durnsford.road. Commencing salary £91 per 
annum, rising at end of twelve months to £104, and free furnished 
apartments at the staff house. Applications to the chief electrical 
engineer (Mr. H. Tomlinson-Lee), Electricity Works, Wimbledon, 
by 10th inst. Sec also an advertisement. 


The chief superintendent of the Royal Ordnance F'actories, Wool- 
wich, is prepared to receive applications for appointments as super- 
visors. Salary £150, rising to £220 per annum. Further particulars 
may be obtained on application. See also an advertisement. 


Applications are invited for the position of chief lecturer in the 
electrical engineering department of the Royal Technical Institute, 
Salford. Commencing salary £250 per annum. Applications by 
Oct. 19. Further particulars may be obtained from the director of 
education (Mr. Ogilvie Duthie). See an advertisement. 


Applications ere invited for the position of assistant professor of 
chemistry at Heriot-Watt College, Edinburgh. Salary £225. Ap- 
plications by Oct. 16. See an advertisement. 

A well-known Stourbridge firm of stampers require an experi- 
enced electrician who thoroughly understands the making of arma- 
ture discs and other electrical stampings. See also an advertisement. 


An experienced foreman is wanted to take charge of commutator 
making. See an advertisement. 


An electrician is required for the Gold Coast Railway to superv ise 
and repair instruments, telephones, &c., and be responsible for the 
maintenance of telegraph line. Salary £250 a year, rising annually 
by £10. Further information from Messrs. Preece & Cardew, 8, Queen 
Anne’s-gate, Westminster, S.W. Applications to the Crown Agents 
for the Colonies, Whitehall-gardens, London, S.W., by Oct. 11. 


Ceylon Government require a foreman for telephone construction, 
with knowledge of telegraph and telephone work. Salary R.2,400 
per annum and allowance of R. 120 towards rent. Particulars from 
Messrs. Preece & Cardew, 8, Queen Anne’s-gate, London, S.W. 
Applications to Crown Agents for Colonies, Whitehall-gardens, 
S.W., by 18th inst. 


A draughtsman is required with drawing office and arc lamp ex- 
perience and technical training. Applications to the Jandus Elec- 
trie Co., Hartham-road, Holloway, London, N. See advertisement. 


The posts of senior and junior assistant lecturers in engineering 
at Sunderland Technical College are vacant. Salaries, £175 and 
£150. Applications to secretary by Oct. 16. 


Mr. James Crombie has been appointed superintendent for the 
Eastern Telegraph Co. at Glasgow, in the place of Mr. R. M. 
Renwick, retired. 


Mr. W. Beckit Burnie, B.Sc., of the Royal Technical Institute, 
Salford, has been appointed principal of the Croydon Corporation 
polytechnics. 


Dr. J. E. Mackenzie (head of the chemistry department of the 
Birkbeck College) has been appointed principal of the Technical 
Institute, Bombay. 

The governors of Merchant Venturers’ Technical College, Bristol, 
have appointed Mr. Francis R. B. Watson assistant lecturer and 
demonstrator in engineering, in succession to Mr. W. K. Beard, 
who has been appointed one of H.M. inspectors of factories. 

Mr. Watson has had a distinguished college and university career, being 
а medallist of Heriot-Watt College, Edinburgh, in both mechanical and 
electrical engineering, and having taken the honours course for the B. Sc. 
in engineering of the University of Edinburgh, where he graduated this 
year. Mr. Watson served a five years’ apprenticeship with Smith, Laing 
& Co., and subsequently was engaged on work in connection with merchant 
steamships and in erecting the main engines of H.M. cruiser Medea." 

Mr. T. Nutter has been appointed chief assistant-engineer at 
Burnley electricity works at £180 per annum. 


EDUCATIONAL NOTIOES. 


University of Liverpool.—The session 1905-6 commenced on 
Monday. The courses of study in the Faculty of Engineering lead- 
ing to the degree of B.Sc. in Engineering, extend over three years 
at least, and are arranged to give a general scientific training for 
those intending to become engineers or to enter any allied profes- 
sion. The Honours course enables students to specialise in a 
selected branch, or to engage in post-graduate or research work. 
The University is in communication with a number of engineering 
firms who are willing to receive students after graduation as pupils 
or apprentices, and to take into consideration the time spent at the 
university. Particulars of the course of instruction, fees, &c., ure 
given i" a pamphlet issued by the University. 

Merchant Venturers’ Technical College, Bristol.—Courses 
are provided at this college for civil, mechanical and electrical engi- 
neers, chemists, architects and builders, and also preparatory courses 
for University of London Matriculation and Intermediate and Final 
B. Sc. examinations (including the engineering degree). In addition 
to the principal (Prof. J. Wertheimer, who is also professor of 
chemistry), the professors of engineering (J. Munro and D. Robert- 
son), the lecturer on chemistry (G. P. Darnell-Smith) and the chief 
instructors in mathematics (E. S. Boulton and J. W. Pulsford), the 
staff includes 79 assistant lecturers, demonstrators, &c. There are 
11 laboratories, eight workshops, dynamo room, engine house and 
electric light installation. 


Birkbeck College, London.—This institution, which has now 
completed 82 years of educational work, commenced the new 
session on Oct. 2. There are day and evening classes in all 
subjects. The curricula and classes are arranged to provide full 
instruction and practical work for the various examinations for the 
degrees in sciences, arts and law of the University of London. 
Instruction is also given in the subjects required for various profes- 
sional and civil service examinations, in addition to day and even- 
ing classes in physics, chemistry, mathematics, geology and other 
science and commercial subjects. Considerable additions have been 
made to the equipment of the physical, chemical and metallurgical 
laboratories, and facilities are given for practical work. 

Borough Polytechnic Institute, London.—The classes in elec- 
trotechnies commenced on 25th Sept. The course of instruction is 
arranged to cover three years. ‘There are also lectures in advanced 
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electricity and magnetism (stage 2), in the honours course (stage 3) 
and in electric wiring and fitting. Well-equipped laboratories are 
provided for practical work. An announcement elsewhere gives 
further information. 


Abram (Lancs.).—The Council obtained a provisional order in 
1902, and the clerk (Mr. W. Aspinall) has been instructed to collect 
information and ascertain the conditions upon which a supply of 
еу in bulk can be obtained from the Lancashire Electric 

ower Co. 


Administrative County of London Electric Power Bi)l.—At 
Hammersmith Council meeting, on Wednesday, it was stated that 
the total costs of the 16 London Borough Councils in opposing the 
above bill amounted to £4,885. 


Alleged Frauda on Electrical Firms.— At the Guildhall (Lon- 
don), on Friday, William Leslie, Alice Frances Cheesman, George 
Webber and Richard T. Rosenberg were again charged, on remand, 
with conspiring together to defraud certain electrical firms. 

Mr. A. A. Bonp, manager to Mr. Joseph Sperati, said Leslie called in 
June and desired a quantity of “ Pognon ” sparking plugs, switches, 
lamps, &c. * He said the sparking plugs were for stage effects." The 
particular plug Leslie wanted could only be obtained from the Electrical 
Accessories Co. The order was coming through Webber, who (Leslie 
raid) did all the work for the Grand Theatre, Fulham. The order 
he gave came to about £400. He told Leslie he thought he could 
have done better by going direct to the Electrical Accessories Co. 
Leslie said he bad been to them, but as they bad refused to pay him 
& commission he would not deal with them. Witness promised to 
allow him a reasonable commission. Having interviewed Miss Chees- 
man at the office of the Electrical Accessories Co., witness called on 
Webber, pointed out that it was rather & large order and asked for some- 
thing on account. Webber promised him a cheque by the end of the 
month. On June 17 Leslie again called just as the premises were being 
closed, and said he must have the sparking plugs at once. Witness told 
him that was impossible. Leslie said the matter was urgent, and if an 
order was given him on the Electrical Accessories Co. he would get the 
goods himself. The order was given, and on the following Monday a 
letter was received from Webber, expressing thanks for prompt delivery. 
On this day was also received a statement of account from the Electrical 
Accessories Co. for £345. The firm paid within seven days, and d livered 
the balance of the goods at Webber's premises. They sent in an account 
to Webber for £460. 19s., but had been unable to get a farthing from him. 

Detective-Inspector WiLLIS stated that he searched the room occupied 
by the Electrical Accessories Co. but found no books of account. He 
could find no record of any Pognon" plugs being supplied to the com- 
pany. Fifty dozen plugs and 24 batteries were on the premises. There 
was no bank or pass book. 

The case was again adjourned, Sir Jonn Beri. remarking that he 
must increase Webber's bail to two sureties in £1.000 each. Rosenberg 
would be released on the same bail as before, but Leslie and Miss Chees- 
man must remain in custody. 

Arc Lighting OContract.— The extensive premises which are 
being added to Messrs. Holdrons, at Rye-lane, Peckham, London, 
are to be lighted with Foster arc lamps of the new design. The 
order is for 80 lamps burning in series on a 200 volt circuit. 


Aston.—To celebrate the completion of the first two years’ work. 
ing of the electricity department, Mr. A. E. Godrich (chairman of 
the Electricity committee) entertained the Aston councillors and 
representatives of neighbouring local authorities to dinner on Friday 
Inst, after an inspection ofthe works. 

Ald. W. H. Evans said the most sanguine advocates of the electricity 
scheme never thought a profit would be made within three years, but he 
learned that a profit would be almost, if not quite, reached by the end of 
the current year. 

Mr. борвісн said they charged a maximum of 33d. per unit and a 
miuimum of 24d. (less 5 per cent. for prompt payment), which was, he 
claimed, lower than at any other place in the country. They had ar- 
ranged to supply current to Erdington. 


Ballarat (Victoria).— We have to acknowledge the receipt from 
the Electric Supply Co. of Victoria (Ltd.) of a copy of the souvenir 
tram ticket issued in connection with the opening of the electric 
tramway system at Ballarat on Aug. 18, 1905. 


Barking —The clerk (Mr. H. Hargreaves) reported to the District 
Council last week that as the Administrative County of London 
Electric Power bill failed to get through the House of Commons, 
the agreement entered into between the Council and the promoters of 
the bill was null and void. The chairman of the Electric Light com- 
mittee (Mr. Crow) said he was a disappointed man. He had hoped 
for a good deal from the electric power bill, and he hoped that the 
bill would be re-introduced. ! 

The commission of the consulting engineers (Messrs. Hawtayne 
and Zeden) has been raised from 4 to ö per cent. in respect of the 
works authorised by the Light Railways Order, 1908. 

The charges for clectric current for power have been revised, and 
an arrangement has been made with Crompton & Co. for letting out 
motors on hire. 

Bermondsey (London).—The borough electrical engineer (Mr. 
W. E. J. Heenan) reported to the Council on Tuesday that, in order 
to provide for the winter's demand for electric current, iv would be 


advisable to procure an additional steam dynamo and marine boiler 
as soon as possible. Mr. Heenan has been instructed to bring up a 
further report at the next meeting of the Electric Lighting com- 
mittee as to the cost of installing the additional plant. 


Bourne.—At a special meeting last week the Council decided to 
defer consideration of the question of electricity supply pending an 
answer to an inquiry whether the local:gas company are prepared 
to reduce the price of gas or to sell their works. The local Trades- 
men's Association is in favour of electric lighting. 


Bradford.—The special sub-committee recently appointed to in- 
vestigate the working of the tramways undertaking has presented 
its report. 

The iuvestization was undertaken at the request of the general manager 
(Mr. C. J. Spencer) on account of criticism of the organisation and 
efficiency of the tramway system at Bradford. The sub-committee report 
that, after careful investigation, they have come unanimously to the 
decision that, as regards working and organisation, the Bradford Corpora- 
tion tramways compare favourably with any other large system in the 
kingdom. In Bradford the department is not absolutely under the con- 
trol of the general manager, and on this point the committee say that 
such a system has not been deemed advisable in the cities and towns 
visited, with the exception of Sheffield, where important changes are 
under consideration. They recommend that the permanent way and all 
staff connected with maintenance of construction, shou'd be under the 
control of the Tramways committee through its manager, that arrange- 
ments should be made whereby the authority for the street surface would 
be, as at present, in the hands of the city surveyor, to whom the tram. 
ways department would be responsible so far as the surface was con- 
cerned, also, inasmuch as the permanent way absorbs 60 to 70 per cent. 
of the total capital expenditure, and that its upkeep and maintenance are 
likely to be a serious item in connection with the tramways system, the 
spending of all money should be under the control of the officer who is 
responsible to the Tramways committee for financial results. 

On the question of accounts, the sub-committee are of opinion that a 
resolution should be adopted whereby it will be made impossible for any 
expenditure to be incurred, either on capital or revenue account, unless 
the bill bears the certifying signature of the general manager. In the 
case of large systems there was an advantage in the whole of the accoun- 
tancy being under the control of a qualified accountant, subordinats to 
the general manager; but it was doubtful whether in Bradford the results 
would warrant such а drastic change, though the accounts should be kept 
in such a way that the general manager would be able to obtain the fullest 
information as to costs, &c., at all times. As to checking fares by in- 
spectors, &., the sub-committee find that the cost in Bradford is slightly 
under the average of five large towns. They, therefore, suggest no reduc- 
tion in cost on that accc unt. 

The sub-committee made exhaustive inquiries at Sheffield, Man- 
chester, Leeds and Glasgow, into the subject of accident claims, At 
Sheffield for the year 1904, 1.722 accidents of all kinds happened with 
& car-mileage of 5,997,053; 215 claims had been made, and £170. 7s. 8d. 
had been paid for compensation. In Bradford, for year ended March, 
1905, 1,739 accidents occurred, 238 claims were made, and £4,600 
was paid, with a car-mileage of 5,053,392. At Leeds £2,090 had been 
paid on a car-mileage of 7,044,745 for the year ended March, 1906. 
At Glasgow £18,000 per annum was paid in insurance against third- 
party risks, and in Manchester £11,000 had been paid for the 
last twelve months as claims, with a car-mileage of 13,759,071. The 
most striking difference is between Sheffield and Bradford, and the 
general manager of Sheffield tramways attributes this chiefly to the in- 
stitution of a claims department, under the control of a claims superin- 
tendent, at a salary of £225 per annum, Practically full power was given 
to that superintendent to settle all claims, and it had been found that 
claims are settled far better and more expeditiously than under the old 
system. At Manchester practically the same system is in operation. In 
Leeds the system is similar to that in Bradford. The general man- 
ager considers the claims which pass through the hands of a claims 
clerk, and, in the event of the matter getting into the hands of a 
solicitor, then it is passed over to the town clerk. The general manager 
of the Leeds tramways has expressed the opinion that this system 
of handling claims is not quite so satisfactory as it might be, and 
possibly some alterations will have to be made, The Bradford committee 
conclude that some reform is necessary in the direction of searching care- 
fully into the bona fides of claimants, and they are of opinion that a 
superintendent of claims be appointed. 

Brompton and Kensington (uondon).—The Brompton & Ken. 
sington Electricity Supply Co. are issuing a circular to their cus- 
tomers and to householders in the area supplied by them, pointing 
out the advantages of electricity for power, heating and cooking, &c. 
The company are now supplying electric current for power and 
heating at 1d. a unit. 

Oastieford.—The Council have applied for an extension of time 
for carrying out the terms of their Provisional Order, 1901. 

Chin.—The “Diario” of Aug. 17 contains particulars of a con- 
cession granted to Don Ambrosio Olivos for the construction and 
working of an electric railway from the port of Valparaiso through 
the valleys of Casablanca and Curacavi to Santiago, with a branch 
line uniting the valley of Curacavi with the town of Melipilla. The 
concession is for 100 years from the date of the opening of the rail- 
way to the public, subject to a right of purchase by the Government 
after the expiration of 40 years. The Diario can be seen at the 
Commercial Intelligence Branch of the Board of Trade, 78, Basing- 
hall-street, London, Е.С, 
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Oroydon.—The Council have not yet decided upon the recent offer 
of the British Electric Traction Co. to take a renewal of the lease of 
the Croydon tramways, but it is stated that the company have 
offered to increase their annual payment to the Corporation from 
£16,000 to £20,000. 


Dartford —The working of the electricity supply department for 
the year ended March shows a deficit of £1,270 (against £2,816 for 
the preceding year). 


Derby.—On Wednesday the Council decided to reduce the charges 
for electric current to 44d. per unit up to 2,000 units per quarter, 
between 2,000 and 8,000 units 41d., between 8,000 and 4,000 4d. 
and over 4,000 31d. On the maximum-demand system the charge 
will be 6d. for the first hour and 244. after, instead of 6d. and 8d. 


Dover.— The 10 experimental J. and P. arc lamps in Folkestone- 
road have been found satisfactory, and the Electricity committee 
recommend the erection of 10 additional lamps of the same pattern. 

The River tramway was officially inspected on Thursday last, 
and the Right Hon. Geo. Wyndham, M.P., formally inaugurated 
the public service on Monday. 


Dudley.—On Wednesday an inquiry was held into the application 
of the Council to borrow £21,000 for electric lighting extensions. 

The inspector (Mr. H. Ross Hoon) interrogated the borough treasurer 
(Mr. A. Harley) at length as to the method of keeping the accounts in 
oonnection with the loans sanctioned for the electricity undertaking. He 
said the loan now asked largely related to excesses of previous loans 
dating as far back as 1899. Не could not understand how that debit had 
been allowed to go on and could have been certified by theauditor. He 
also could not understand the bank overdraft, on which interest had been 
paid, and particulars of which appeared in the certified accounts. He 
should like to know under what powers the overdraft had been obtained. 

Mr. HanLEY : There are no specific powers. 

The Inspector: А debt was incurred in 1899 which, on March 31 last, 
had not been paid off. The debt has gone on year after year, there has 
been an overdraft at the bank and yet the accounts have been certified as 
correot. 

Mr. HARLEY : As they appear in the books. I take it that it is not my 
province to question the payments sanctioned by the Council. I have 
merely had to certify as to the correctness of the accounts. He had had 
to take the items as they came from the engineer. 

The Inspector : Your work then has been merely one of mechanical 
routine. 

Mr. HanLEx : That is so in regard to this particular matter. 

The consulting engineer (Mr. R. P. Wirsox) said that at each succes- 
sive inquiry the inspector had been advised as to what excess there had 
been on previous loans. 

The Inspector observed that the L.G. Board had never made any 
objection to excess legitimately incurred. Here, however, were items 
which, roughly speaking, amounted to about £6,009 incurred in excess of 
the loans sanctioned as far back as 1899. Unless he was satisfied on 
every detail he would not be prepared to recommend that sanction be 


given for the negotiation of the Joan. 

Mr. WirsoN replied that the L. G. Board had been advised of every 
item respecting the excess on the last loan. 

The Іхврестов called attention to the fact that a sum of £339 had been 
included in a previous loan. 

Mr. WiLsoN observed that the estimated expenditu'e and the actual 
expenditure were seldom, if ever, equal. 

The Insrector: It appears to me that the Council have simply lumped 
the capital on one side and the expenditure on the other, and tha: now 
they have discovered a very substantial deficit. It appeared to him that 
it was only about 12 months ago that the necessity for allocating each 
item of expenditure to its specific loan was realised. He felt very scep- 
tical about the accounts, and would have to investigate them seriatim. 
ге could not understand the payment of money twice over as a matter 
of form. 

Mr. Witson explained that the £399 above mentioned was spent for 
күр other than that for which it had been borrowed. 

The Ixspecror then proceeded to consider the merits of the present 
application and to investigate various items of expenditure appea' ing in 

e accounts sir се the date of the first loan. 

Dumbarton. —At the County Council meeting on Monday it 
was reported that a provisional agreement had been drawn up in 
reference to the Electric Supply Corpn.'s tramway scheme. 

The Strathclyde Electricity Co. аге applying for a provisional 
order for West and East Kilpatrick. 


The County Road board favour the proposal to construct tramways 
to Duntocher. 


Durham.— The Board of Trade have granted a further extension 


of six months for constructing the proposed light railways between 
the city and adjacent districts. 


Eastbourne.— Electric lighting mains are to be laid to Hampden 
Park and Willingdon. 


Electric Power at Waterworks - The Lord Masor of Man- 
chester on Friday last inspected the new municipal works at Long- 
dendale reservoir, which comprise plant for the veneration of 
electricity by water power, the new workshops, which are lighted 
and driven electrically, and a length ot light railway. 
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| Electricity Works Assessment.—The Hawick Valuation Appeal 
Court resumed on Thursday last the hearing of the objection made 
by the Hawick Parish Council to the valuation of the Urban Elec- 
tric Supply Co.’s premises which they asked should be raised from 
£800 to £1,850. 

Mr. Park, assistant assessor, said that the assessor Originally valued 
the works at £877 and the mains at £439, total £1,316, but a compromise 
was made in court. Evidence was given on behalf of the company in 
favour of the valuation being made on the profits principle, and that, 
after allowing for depreciation and repairs, the valuation should be even 
much less than £800. The appeal was dismissed, but the agent for the 
Council asked that a case be stated. 

False Pretences.—At Devonport on Friday, J. W. Endean, ex- 
manager of the Devonport & District Tramways Co., was sentenced 
to six months’ imprisonment for obtaining money by false pre- 
tences. Не was charged with issuing 42 “season tickets at £4. 105, 
each without the authority of the company. 

Exhibitions.— Particulars have appeared in The Electrician con- 
cerning an exhibition of British manufactures which was to have 
taken place in Alexandria and Cairo (Egypt) at the end of 1905. It 
has been found that the scheme has assumed very much larger pro- 
portions than was at first anticipated, and therefore the holding of 
the exhibition has been deferred until November, 1906, for Alexandria, 
and February, 1907, for Cairo, the duration of the exhibition to be 
about one month in each city. The executive committee are desirous 
of forming an idea as to the area which will eventually be required 
for these exhibitions, and exhibitors should notify these particulars of 
their requirements, which will be appreciated by the secretaries, 
whose address is: P.O. Box 428, Alexandria, Egypt, and who will 
in due course supply prospectuses, application forms, &c. 

With regard to the International Exhibition which is to be opened 
by the King of Italy at Milan in April, 1906, it will be remembered 

that the British Government has recently made a grant of £10,000 
towards the expenses of (the British section. Attention is called 
to the opportunity which the exhibition at Milan will afford to 
British manufacturers of introducing their goods to an extended 
clientèle. The charge for space is fixed at 2s. per square foot. 
Italy is now entering upon a period of great prosperity, the pur- 
chasing power of the Italians having vastly increased of late 
years. British exhibitors are assured beforehand of a friendly re- 
ception. The offices of the British Commission is the London 
Chamber of Commerce, 1 and 2, Oxford-court, Cannon-street, 
London, E C. 


N —The Electricity Supply committee recently resolved 
that— 

While receiving with regret the resignation of the borough electrical 
engineer (Mr. Bache), the committee desires to place on record its high 
appreciation of the good work done by him in connection with the elec- 
tricity undertaking of the Corporation, and of the untiring energy and zeal 
shown by him in bringing the same to its present satisfactory condition, 
also to congratulats Mr. Bache on his appointment as resident electrical 
engineer at Cheltenham. . 

Pending other arrangements, Mr. George White. the assistant 
engineer, was requested to take charge of the electricity works when 
the resignation of Mr. Bache took effect. The minutes of the 


committee were confirmed at the meeting of the Council last week. 


Halifax.—On Wednesday the Council decided to offer Hipper- 
holme Council a supply of electricity in bulk at 3d. per unit. pro- 
vided the minimum annual consumption is not less than 10,000 
units. А similar application from Brighouse has been dee ind. 

On Monday the Tramways committee inaugurated half-fares for 
children between 3 and 12 years. 


Hammersmith (Gondon).—As a result of objection made by the 
the Electricity committee to the new assessment of the electricity 
works, the rateable value has been reduced from £9,500 as proposed 
to £6,500, an increase of £3,191 over the present assessment. 

Handsworth (Staffs. The official inauguration of the Council's 
electricity works will take place on Monday. 


Hereford.— Application has been made for sanction to a loan of 
45.300 for mains extensions and for the purchase of electric motors 
to be let out on hire. 


Hull.— At the last meeting of the Electric Lighting committee 
the draft of the proposed motor-hiring ment was approved. 

The electrical engineer (Mr. H. BELL) said he thought the local con- 
tractors were satisfied with the clause that the hirer should pay for the 
wiring between the meter and the motor. Mr. Bell is to present a report 
on the proposal to lay a cable to St. Andrew's Dock at the next meeting. 
Some extensions of the mains have been authorised. 

Iiford.—Last week the Lighting committee reported that the v 
had fully considered the application of the electrical engineer Mr. 
A. H. Shaw) for an increase of salary, or. in the alternative, а bonus 
on account of extra work done during the past two vears in connec- 
tion with the electric lighting, extensions, &c, but they could not 
see their way to recommend the Council to accede thereto. 

Councillor Хтвось thought some of the old members had a moral 
responsibility. The vice-chairman of the Council would reeollect what 
took place about seven months ago when an application was made by Mr. 
Shaw for an increase in his salary. He was then informed that if the 
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work which the Council had instructed him to take under his supervision 
should prove satisfactory, the Ccuncil would favourably consider his 
application. Mr. Shaw carried out work which cost £10,000 or more 
quite to the satisfaction of the Council. Councillor Stroud then referred 
to the amount of extra work undertaken and out-of-pocket expenses 
incurred by Mr. Shaw, and said he felt that the Council were always pre- 
pared to recognise services rendered by any official. He did not believe 
any member wished an official to work for nothing, and he hoped Mr. 
Shaw's application would be taken back and reconsidered by the com- 
mittee. He moved accordingly that the matter be referred back. 
The committee’s report was, however, adopted. 


Infirmary Lighting.—The new Leicester Infirmary, which was 
opened on 29th inst., is lighted throughout by electricity and has & 
complete telephone system. 


Irvine.—The Council have postponed the question of the erection 
of electricity works. 


King's Norton.—The Tramways committee have settled the 
differences with the City of Birmingham Tramways Co. as to the 
payments to be made to the Council under the agreement for leasing 
the Pershore-road tramway. 

The Electric Lighting committee recom mended that they be authorised 
to continue the negotiations with Callender’s Co., Belliss & Morcom and 
the Electric Construction Co. as to the proposed establishment of an elec- 
tricity undertaking and to settle the terms of agreements to be entered 
into by the Council with the proposed new company. The report will be 
discussed at a special meeting of the Council. 


Leeds.— Replying to questions at the Council meeting on Wednes- 
day the chairman of the Tramways committee (Ald. Ward) said :— 

The 4d. stage of two-thirds of a mile had not proved remunerative, and 
meant a loss of about £10,000 a year. It was consequently agreed to 
make the 4d. stage a half-mile, the distance that was in practice in the 
other chief towns of England and Scotland. As to transfer tickets, the 
committee did not think it practicable in Leeds, or that there was any 
need for it. 

The charge for current for lighting the Town Hall is to be reduced to 
bd. per unit. 


London County Council Tramwaya.—The track-laying in con- 
nection with the conversion of the tramways to electric traction is 
now proceeding on the whole of the line between St. George's Circus 
and Nine Elms-lane. From the latter point diverging lines lead to 
Battersea and the riverside part of Wandsworth on the one hand 
and to Wandsworth Common on the other. The latter lines are also 
to be converted to electric traction, and & branch from the line to 
Wandsworth Common will connect with the Tootiug tramway via 
Garratt lane. 

A conference between the London County Council and the City 
Corporation with regard to overbridge tramways and the widening 
or rebuilding of Blackfriars Bridge will take place at the Guildhall 
next week. 


London Electric Power Bchemes.— It is stated that committees 
of the London County Council are considering the question of elec- 
tricity supply in London generally, and it is further stated that a 
hill will be promoted next session. Members consider that the 
Council ought to be the electric lighting authority for London and 
they favour the idea of the Council supplying electricity in bulk by 
arrangement with the borough councils. 


Louth.—The L. G. Board have refused to sanction the applica- 
tion of the Council to borrow £17,000 for the erection of electricity 
works in the borough on the ground that the evidence adduced at 
the inquiry failed to show how the scheme could be worked with 
financial success. 


Manchester. At Wednesday's Council objection was raised to 
the proposal that the meinbers of the Electricity committee should 
visit the Electrical Exhibition now being held at Olympia, London. 

The chairman (Mr. HowanrH) pointed out that a capital of more than 
£2,000,000 was under the charge of the committee. The industry was in 
a constant state of change and progress, and members ought to study the 
latest methods and the most recent improvements in electrical plant and 
apparatus. The members would go to London on one day and would re- 
turn the next. 

Ultimately, the committee's minutes were approved, 


Manchester- Liverpool Tramways.— Proposals for the construc- 
tion of tramways to provide continuous tramway communication 
between Manchester and Liverpool are under consideration by the 
local authorities. The Manchester system has already been ex- 
tended to Eccles, and there is a line from Liverpool to Warring- 
ton. The projected lines will run through Martin's Croft, Rixton, 
Cadishead, Irlam and Barton Moss. 


Municipal Telephony.—At the meeting of the Federation of 
Brighton Ratepayers’ Associations on Wednesday, 

The chairman (Mr. J. Н. HacksaN) contended tnat the Corporation 
could not successfully develop the municipal telephone scheme without 
more money, which he thought they could not obtain because the sanc- 
tion of the L. G. Board would be withheld. He thought the Council 
should seriously consider the deeirability of parting with the undertaking. 

Mr. T. A. Зыттн moved that in view of the action taken by the Post- 
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master-General and the inconvenience caused to traders by a dual system 
of telephones the Federation should urge upon the Council the necessity 
of commencing negotiations for the disposal of the municipal undertaking. 

This resolution was carried with one dissentient. | | 


Newburn.— The Council decided on Wednesday to ask the New- 
castle-on-Tyne Tramways committee to extend their tramway 
system to Newburn. 


Oulton Broad.—The Council have decided to accept the offer . 
of the Oulton Broad Electricity Co. for erecting lamp posts, &c., 
and supplying electric current to ordinary 16 c.p. incandescent lamps 
and four Reason lamps with 16 c.p. lamps for street lighting at 
£2. 2s. 6d. per lamp per annum. 

Paddington (Gondon), —At the meeting of the Council on Tues- 
day, the Harrow-road and Paddington Tramways Co. submitted 
plans, &c., and notified their intention to commence the reconstruc- 
tion of their lines for electric traction. The Council are, however, 
not satisfied with the plans submitted. 


Poplar (London).—The Electricity committee reported to the 
Council on Wednesday that the London and India Docks Co. are 
prepared to consider the question of taking the whole of their supply 
of current from the Council if a sufficiently low price is offered. 

The borough electrical engineer (Mr. J. H. Bowden) had suggested 
that in view of the company’s long-hour lighting load, in addition to the 

ower load which they were prepared to run daily at times, not over- 

pping the Council's lighting peak load, they be offered a flat rate of 
0:885d. per unit, subject to a three years’ agreement aud a guarantee to 
take a minimum of 350,000 units per annum, with a maximum load not 
exceeding 100 kw. at any one time. It was pointed out that during the 
long hours of lighting at the docks there is a very light load, and the 
committee were satisfied that under the circumstances they could profit- 
ably supply current to the company on the terms suggested. They had, 
therefore, agreed that, subject to the conditions stated, the offer be made 
of a flat rate of 0°885d. per unit. 

The proprietors of the Princes’ Theatre had also applied for a supply 
of current for 500 32 c.p. and 400 16 c.p. lamps and 4 arc lamps, and the 
committee had agreed that, subject to a guarantee of a minimum con- 
sumption of 20,000 units per annum, the proprietors be offered a flat 
rate of 81d. per unit. In 1902 the Council entered into an agreement 
with the London Central Markets Cold Storage Co. for the supply of 
8,500,000 units, with & minimum annual consumption of 250,000 units 
at 14d. per unit. A provisional arrangement for modifying these terms 
had been come to between the electrical engineer and the company—viz , 
charge for current to be £3 per kilowatt and 0:8d. per unit for all sub- 
gequent consumption, with 5 per cent. for cash in 14 days, the company 
to pay & further sum of £125 per annum to defray interest on cost of 
eables. The minimum quantity to be 750,000 units every three years 
instead of 250,000 per annum ; actual consumption to be charged and 
balance settled at end of every third year. This agreement was confirmed. 

The committee reported having approved of applications, other than 
those mentioned, for supply totalling 37:732 kw. ' 

Portsmoutb.—The Horndean Light Railway Co., having failed to 
come to terms with the Corporation for the supply of electricity for 
operating their transways, have decided to generate their own cur- 
rent and run a 20-minute service between Cosham and Horndean 
during the winter. 4 

Presentations. The staff and employés of the Poole & District 
Electric Traction Co. (whose undertaking has been acquired by 
Bournemouth Corporation) have presented the late manager, Mr. 
W. A. Watts, with an illuminated address, a set of silver-mounted 
carvers, а brass spirit kettle and stove, a drawing room clock and a 
smoker's cabinet. 


On Monday evening all grades of West Ham Corporation's elec- 
tricity staff met at the central station to present to their departing 
chief (Mr. W. J. W. Bullock, A. M. I. E. E.) а slight token of their 
esteem, the occasion being Mr. Bullock's departure to take up the 
position of contract manager to Messrs. Bruce Peebles & Co. 

Mr J. Eustace, acting borough electrical engineer, made the presenta- 
tion, which took the form of a dress-suit case, with fittings complete. In 
the course of a feeling speech Mr. Eustace expressed the regret that they 
all felt, from their own personal standpoint, at Mr. Bullock's departure. 

In re utning thanks, Mr. BuLLock said he had been for more than five 
years in the electricity department of the borough, and though, in the 
minds of most people, West Ham was not the most delectable place to 
pass one's life, yet he could hardly repress a feeling of regret, and perhaps 
& Stray shadow or two of doubt, as to what the *uture might hold for 
him. He reminded them of the very pleasant relations that had always 
existed between the staff and himself, and thanked them for their un- 
swerving loyalty to him and to the Corporation. The rather trying time 
the department had gone through during the past two or three years was 
about to bring forth financial fruit, for he felt sure the coming year would 
see a handsome profit crowning their efforts. 

te Tramway Accident.—Oct. 13 has been fixed for the 
resumption of the Board of Trade inquiry into the recent accident 
on the Isle of Thanet Tramways Co.'s system at Madeira-walk. 

Ravensthorpe (Yorks.).— Mr. A. B. Mountain has been retained 
as consulting electrical engineer for two years at an inclusive fee 
of £105. 

Rostrevor.—The ела committee will hold a special meeting 
on 9th inst. to consider an electric lighting proposal submitted by an 
electrical engineer. : 
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Salford. On Wednesday the Council adopted a recommendation 
of the Electricity Committee that from Jan. 1 power consumers 
be allowed to use 15 per cent. of their consumption of electric cur- 
rent for lighting at the power rate. Any current used for lighting 
above this percentage will be charged for at lighting rate. 

At the Corporation meeting on Wednesday, Ald. I. Frankenburg 
(Messrs. I. Frankenburg & Sons. Ltd.) notified that he would be 
pleased to allow himself to be nominated as mayor for the forth- 
coming municipal year. 


South Shields.—At a meeting of the Tramway committee last 
week it was decided to recommend to the Council for the second time 
that the borough electrical engineer (Mr. J. H. Cawthra) be also ap- 
pointed general manager of the municipal tramways at an additional 
salary of £100 per annum, and that a traffic superintendent be ad- 
vertised for at а salary of £150 per annum, rising by annual incre- 
ments of £10 to £200. 


Sutton Coldfield.—An inquiry was held on Tuesday into the 
application of the Council to borrow £8,000 for electric lighting ex- 
tensions. 

Evidence showed that the number of consumers had increased from 51 
in 1901 to 403 at present. The deficiency for the 15 months ended March, 
1903, was £1,727, compared with £590 for the year ended March last. No 
deficiency was anticipated on the current year, as the revenue was increas- 
ing, and the working costs decreasing. The total expenditure to date was 
approximately £38,500, and the amount raised by loan £31,208. The 
deficits had not been allowed to accumulate, but had been met each year 
by a call upon the district fund. The charges for light and power were 
reasonable, and the output was steadily increasing. 


Torquay.—The Council will agree to the Dolter Electric Traction 
Co. altering their projected tramway system and Jaying lines along 
altered routes, provided the company will relieve the Council from 
the legal liability to supply electric energy in case the Local Govern- 
ment Board refuse to sanction the loan recently applied for. 


Tunbridge Wells —On Wednesday the Council decided by 17 
votes to seven not to dispose of their municipal electricity works. 

Councillor WooLLAN moved: That it is desirable, in the interests of 
the general body of ratepayers, to consider the advisability of selling the 
electric lighting undertaking to some person or company, upon terms 
that shall fully safeguard the nature and price of supply and obviate 
further capital expenditure by the Council and the risks and possible disad- 
vantages attendant upon the control of the business by the municipality.” 
He alleged (1) that the undertaking was not paying, and was not likely 
to pay, the sinking fund being spread over too many years; and (2) that 
the Council had failed to provide for depreciation. In every business 
something must be written off for wear and tear, and something provided 
for replacing the plant. That fund should have been raised when the 
plant was new. Now, the cost of repairs would be larger each year, and 
the revenue would not allow of such provision for depreciation: also 
they had no fund to cover needful improvements, and no allowance had 
been made by the Committee for accidents. He estimated the interest on 
further capital needed at £900, or £200 more than last year's supposed 
profit. If the Council reduced the cost of supply to customers, as was 
demanded by consumers, they would be involved in a loss. A company 
could better make the system pay, because it could extend operations to 
other localities. The undertaking had not fulfilled its expectations, and 
he advised the Council to leave such municipal trading alone. 

Councillor Hicks spoke strongly against the resolution and repudiated 
all idea of municipal trading in working the electric light undertaking. 
The matter was quite different from the transfer of the telephones, which 
never could have been made to pay. In the electric light the Council had 
& monopoly which could be made to pay, as the machinery was ina 
highly efficient condition. The offer to sell was a tempting one, but they 
had little risk and much hope in continuing control of electricity supply. 

Councillors Wesiey-SmitH and Epwanps also advised retention of the 
undertaking. 

The chairman of the Electricity committee (Councillor ELVY Ross) was 
at a loss to understand the immediate urgency for any such proposal. It 
would be absolutely idle for anyone to suggest that they had not a valuable 
undertaking, and he informed the members that it would be foolish for the 
town to part with the electricity works. They had an undertaking which 
from the very commencement had been steadily progressing. It could 
not be expected that the rate of progress made in the early years of the 
undertaking would be maintained for ever. If they looked at the capital 
account and compared it with other towns there could be no doubt, as 
had been pointed out, that they were in a fortunate position. If they 
earried on the undertaking they were prepared to assume all the business 
anxieties that might occur. At some future time it might be to their 
interest to part with the undertaking; but at present he was strongly in 
favour of its being retained. 

After further discussion, the resolution was lost by 17 votes to 7. 


Warrington.— An inquiry was held here last week into the appli- 
cation of the Council for permission to borrow, among other sums, 
£3,000 for the extension of the electric lighting mains. 


Wembley.—The Council have decided to oppose the applications 
of the North Metropolitan Electrical Power Distribution Co. and the 
Mutual Electricity Supply Co. for provisional orders and the Council 
will themselves apply for a provisional order. 


Westminster.— With reference to the appeal of the Westminster 
Electric Supply Corpn. against the decision of the City council that 
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covers of distribution boxes must be filled with material similar to 
the surrounding pavement, Major P. Cardew, R.E., has been 
appointed by the Board of Trade to inquire into the matter. 

From Jan. 1 next the Westminster Electric Supply Corpn. intend 


to supply electrical energy for power, heating and cooking at 1d. 
per unit. 


Willesden.—For the second year's working of the electricity 
undertaking the receipts were £14,408. 

Expenses were £14,038, out of which £6,514 was paid for electricity in 
bulk, £1,510 for management, £723 for distribution, £446 for public 
lamps, £423 for legal expenses, and £186 for rent, rates, and taxes, The 
net profit was £310, against £177 on the first year’s operation. 

The Metropolitan Electric Supply Co. have withdrawn the notice of 
appeal to the House of Lords against the decision of the Court of Appeal 
in the action brought by the Attorney-General against the company at the 
instance of Willesden Council. 

Main extensions estimated to cost £344 are to be carried out, and a 
third charge engineer is to be appointed, with a junior assistant. 

In July the consulting engineer (Mr. E. T. Ruthven-Marray) suggested 
that, in view of the low rate at which current is purchased in bulk for publie 
lighting, 50 additional arc lamps should be erected. The Electricity com- 
mittee now report that the total amount paid for public lighting in 1904.5 
was £2,920, an average of £20. 17s. each for the 140 arc lamps erected, 
and they recommended the adoption of the consulting engineer's proposal. 
The recommendation was adopted. 


Woodhall Spa.—The Council have requested Berry & Skinner 
to submit further particulars of their electric lighting scheme. 


Worcester.—An arrangement has been made with the Worcester 
Electric Traction Co. for extending the tramways along the 
Malvern-road, the Council undertaking the maintenance and repair 
of the track. 


York.— The city electrical engineer (Mr. C. A. Midgley) has sub- 
mitted a proposal for substituting arc lamps for gas lighting in four 
and incandescent electric for gas lamps in two additional thorongh- 
fares. The matter will be considered at the next meeting of the 
lighting committee, 
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TRADE NOTES AND NOTICES. 
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TENDERS INVITED. 


London County Council invite tenders for electric lightingof band- 
stand in Villiers street section of Victoria Embankment Gardens. 
Specifications, &c., at the engineer's department, County Hall, 
Spring-gardens, S.W. Further particulars are given in an adver- 
tisement. Tenders, addressed to the clerk (Mr. G. L. Gomme). 
County Hall, by 10 a.m. Oct 25. 


The Directors of the Great Western Railway Co. invite tenders 
for supply of stores for the year ended Nov. 30, 1906, including tele- 
aph instruments, apparatus (insulators, &c.), ironwork, tools and 
rysalteries, electric light carbons, incandescent electric lamps. 
brasswork, india rubber goods, oils, glass, wire, ironmongery, metals. 
&c. Samples and patterns may be seen at the general stores, Swin- 
don (up to Oct. 18), where specifications, &c., may be obtained. 
Tenders to the secretary (Mr. G. K. Mills), Paddington Station. 
London, W., by Oct. 16. 


The directors of the Metropolitan Railway Co. are prepared to 
receive tenders for the supply of general stores during the 12 months 
ending Oct. 31, 1906, including electric lamps, carbons, ebonite cells, 
electric wire casings and odd wool, electric wires and cables, tele- 
graph fittings, battery jars, zincs, insulators, &c. Torms of tender 
from the secretary (Mr. R. H. Selbie), 82, Westbourne-terrace. 
London, W., and samples and patterns may be seen at the office of 
the company’s storekeeper, adjoining Neasden Station, N.W., up to 
Oct. 7. Tenders to Mr. Selbie by 10 a.m. Oct 9. 


Lecds Guardians want tenders for construction of subway, wiring 
and supply of mains for the Beckett-street Workhouse. Specitica- 
tion from Messrs. Thos. Winn & Sons, 84, Albion-street, Leeds, bx 
11th inst. 


Barnes Urban District Council invite tenders for supply, deliver: 
and supervision of erection of a condensation water purifier and 
grease eliminator. Tenders to the electrical engineer (Mr. €. 5 
Davidson), by noon Oct. 10. 


Burslem Council invite tenders by Oct. 18 for lighting St. John’s 
Market by arc lamps. 


Арсх (Hungary) Municipality want tenders for the erection ari 
equipment of electricity works. Tenders to Herrn. Andreas Vass 
by 31st inst. 


Csongrad (Hungary) Municipality want offers (by Nov. 5 for 
erection and equipment of electricity works capable of supply: 


300 arc and 800 incandescent lamps for street lighting and 3.0 
lamps for private lighting. 
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Tenders are required by Eger (Hungary) Municipality by Nov. 15 
for extension of works of the Ungarische Electricitats Akt.-Ges. 
which are to be purchased by the Municipality. 


TENDERS RECEIVED AND AOCEPTED. 


Among the contracts recently secured by Messrs. C. A. Parsons & 
Co., Heaton Works, Newcastle-on-Tyne, are the following :— 

Three 1,000kw. three-phase turbo-alternators and exciters, complete 
with surface condensing plants, for the G. E. Railway Co.’s new power 
house at Stratford; two 1,500kw. three-phase turbo-alternators and 
exciters, with condensers, for the Kent power scheme ; one 800 kw. turbo- 
generator for the Folkestone Electric Supply Co. (repeat order); three 
200 kw. turbo-generators, with condensing plants; three Babcock & 
Wilcox boilers, with superheaters and chain-grate stokers, steam pipes, 
storage battery, automatic reversible booster, supply mains, lighting 
mains, switchboard, overhead travelling crane and telephones for the 
Dublin Port and Docks Board extensions. 

Pembroke (Ireland) Electric Lighting committee have accepted 
the following tenders for the extensions of the electricity under- 
taking :— 

Callender's Cable & Construction Co., electricity supply mains, 
£14,624. 18s. 4d. 

W. Lucy & Co., arc lamps, pillars and accessories, £1,132. 10s. 

Chamberlain & Hookham, house meters, schedule rates. 

Nalder Bros. & Thompson, extension of switchboard, £472. 

Bermondsey (London) Council have accepted the tender of B. E. 
Nightingale for wiring St. John's girls’ school at £84. Six tenders, 
ranging from £84 to £145, were received. 

Are Lamps Limited have received a large order for the change- 
over of voltage at Marylebone (London), through Messrs. Duncan 
Watson & Co. 100 W. J. Davy arc lamps are to be supplied. 


Ashton-under-Lyne Electricity committee have accepted the fol- 
lowing tenders:—Belliss & Morcom, engine; Dick, Kerr & Co., 
dynamo; Babcock & Wilcox, boiler; W. B. Haigh & Co.,superheaters. 

Derby Council have accepted the tender of Milnes, Voss & Co. 
for six trame ars, with top covers, at £3,745, and that of Wm. Wal- 
kerdine for additions to the car sheds at £2,298. 12s. 3d. 

Poplar Council has exercised its option to take from the Whitwell 
Coal Co. 8,500 tons of coal at 10s. 9d. per ton, to be supplied to the 
electricity works during the next six months. 

Willesden Council have accepted the tender of Ferranti Limited, 
at £303, for alterations to switch gear, &c. 

Tottenham Council have accepted the tender of J. H. Golding at 
£19. 15s. for electric-light fittings for the town hall. 

Dartford Council have accepted the tender of Johnson & Phillips 
for cables at £108. 19s. 4d., and that of the Vacuum Oil Co. for oils. 


Burnley Guardians have accepted the tender of H. A Jackson & 
Co. for six months’ electrical supplies. 

Acton Education committee have accepted the tender of A. White 
& Co. for wiring the new Southfield-road schools at £410. 

Warrington Corporation have accepted the tender of Pollock & 
` Macnab for a lathe, drilling machine and other tools at £126. 178. 6d. 

Barking Council have accepted Crompton & Co.’s terms for sup- 
plying electric motors to be let on hire. 


Chester Council have placed an order with the Sunbeam 
Lamp Co. for 3,000 incandescent lamps at £100. 


BUSINESS NOTICES. 


Mr. Arthur Brooker has resigned his position as general manager 
of the telephone, telegraph and signalling department of the General 
Electric Co, and has started practice as a consulting engineer at 
60, King-street, Manchester. Mr. Brooker is joint author of Slingo & 
Brooker's ** Electrical Engineering," and left the Government ser- 
vice about six years ago to join the G.E. Co. 

Mr. Н. 5. Meyer, M.I.E.E., who for the last five years has been 
the British Thomson- Houston Co.'s chief designing and consulting 
engineer for alternating-current work, has resigned his position in 
order to commence practice as an electrical expert and advising 
engineer. 

Mr. John E. Raworth has opened an office at Queen Anne's 
Chambers, Westminster, London, S.W., where he will practise as 
patent agent and consulting engineer. 

Edwin C. Wallace and E. H. Watson, electrical engineers, 86, 
Trinity-street, Leeds, have dissolved partnership. 

The British Johns Manville Co. (Ltd.) have been appointed sole 
agents for the McGillivray system of emergency lighting for cars, 
trains and public buildings. 


BANERUPTOIES, LIQUIDATIONS, &c. 


The public examination of Alfred John Harris, electrical engineer, 
Borough Mills, Bower-street, Bradford, took place at Bradford on 
Wednesday. 

The statement of affairs showed a surplus of £14. Debtor started 
: business 12 or 18 years ago in Sedgwick-street, Bradford, trading as A. J. 
: Harris & Co, He had about £70 capital, borrowed from his wife, from 


power, situated on the river Weser, about 30 miles 


whom he had obtained further loans tó the amount of about £100. A 
balance-sheet prepared in May, 1908, showed a profit of about £200 a 
year for the preceding three years. A later balance-sheat showed a 
profit of £90 for four months’ trading. His turnover had varied during 
the last few years from £1,500 to £6,000. ' At present he had all his 
capital locked up in stock. In May, 1908, a Mr. Mitchell lent him £500 on 
consideration of his undertaking to complete the training of Mr. Mitchell’s 
son as an electrical engineer. The money was advanced on a promissory 
note at 5 per cent. Subsequently he wished to pay Mr. Mitchell off, and 
turned his business into a limited liability company, which was 
registered in July, 1905. As purchase price he was to receive £940 
in debentures, £250 in cash, and 94 ordinary shares of £1. He 
did not get the cash, but took £250 worth of debentures instead. 
£200 worth of his debentures were given as security for legal and 
other expenses in connection with the formation of the company, and 
with the remainder he attempted unsuccessfully to negotiate an over- 
draft at the bank. Subsequently he tried to come to an arrangement with 
Mr. Mitchell on the basis of £100 down and £50 a quarter, the debentures 
to be deposited as security. The offer was refused, and shortly afterwards 
Mr. Mitchell issued a writ for the recovery of his money, whereupon 
debtor filed his petition. Debtor was allowed to pass. 


In the bankruptcy of Walter S. Wright (executor of Joseph Wright, 
deceased) Grace E. Wright (executrix of Joseph Wright, deceased) 
and Howard T. Wright (trading as Wright's Patent Heater Con- 
denser Co.), 16, Great George-street, S.W., and Carlisle-street, 
Lambeth, S.E., London, claims must be sent by 28rd inst. to Mr. 
L. J. Sharp, 191, Corporation-street, Birmingham. 

Claims against Alex. Holland (trading as the Electrical & Mecha- 
nical Engineering Co.), 18, Bridgewater-street, Farnworth, Lancs., to 
Mr. T. H. Winder, O. R., 19, Exchange- street, Bolton, by 14th inst. 

A meeting will be held on Nov. 3 at 48, Gresha n- street, London, 
E. C., to receive an account of the winding up of the Hereulite & 
Electrical Mfg. Co. (Ltd.) 


Premises to Let, &c.—Messrs Marshall & Co., Campbell Works, 
Stoke Newington, London, N., have to let premises suitable for 
electrical works or light engineering trades. See an advertisement. 


Mr. Wm. Dorset, Ashley-road, Epsom, has to let on lease a con- 
veniently-situated factory suitable for engineers, &c. See advertise- 
ment. 


_ A self-contained warehouse or factory close to the City is adver- 
tised in another column to be let. 


Messrs. Faraday & Rodgers, 77, Chancery-lane, London, W.C., 
have for sale, or for letting on lease for 99 years, some freehold land 
in Middlesex. Conveniently situated and suitable for immediate 
erection of factory. See advertisement. 


A conveniently-situated factory near Willesden Junction is adver- 
tised for sale in another column. Applications to Mr. Payne, 15, 
Chatsworth-road, West Norwood, London. S.E. 


Douglas Young & Co., 51, Coleman-street, London, E.C., have a 
conveniently.situated freehold factory in High Wycombe for dis- 
posal. See an advertisement. | 


Messrs. E. & S. Smith, 78, Great Queen-street, Lincoln’s Inn 
Fields, London, W.C., advertise for sale a factory site at Ilford, also 
land with river frontage. 


Herr A. Schröder, Albrecht-st., 1B, Dresden A., Saxony, adver- 
tises for sale, on another page, a factory with buildings and steam 
om Bremer- 
aven, with railway siding, electric light, &c. 


Wooden Electric Light Fittings —We have on several occa- 
sions called attcntion to the very artistic character of a large range 
of wooden electric light fittings which are now being made by J. S. 
Henry (Ltd.), of 287-291, Old-street, London, E.C., and 22, St. 
J ames-street, London, S.W. At a time when large numbers of 
electrical contractors, architects and others interested in the instal- 
lation of the electric light in country houses and other places where 
artistic fittings of unique design, in 8 with modern or antique 
surroundings, are visiting the metropolis with a view to inspeeting 
the exhibits at Olympia it is well to call attention to the fine display of 
these novel fittings, all hand made, which Messrs. Henry are showing 
at the addresses above given. To our previous descriptions of these 
fittings we may add that any style of furniture or decorations can be 
matched, and that the fittings are eminently suitable for ecclesiasti- 
cal work or for the interiors or exteriors of ancient or modern build. 
ings. To meet the increasing demand for these fittings a number of 
new designs have recently been prepared for exhibition in'the firm's 
showrooms. A matter of interest to the trade is that Messrs. Henry 
are prepared to appoint sole agencies in towns or districts where 
they are not already represented. 


Nernst Lamps.—The A.E.G. English Mfg. Co., 4 and 5, New 
Compton-street, Charing Cross-road, London, W.C., have ready 
their October price list of Nernst electric lamps. The new list is 
nicely got up, and should serve as an excallent selling list for all 
types of Nernst lamps, which are illustrated in a large variety of 
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fittings, showing effectively the many purposes, both artistic and 
ordinary, to which the Nernst lamp can be applied, both for interior 
and exterior lighting. It may be mentioned that this company have 
taken over the business,of the Nernst Electric Light (Ltd.), and 
are now executing orders for export as well as for the home trade. 


Catalogues.— Messrs. Drake & Gorham have ready a new Jandus 
lamp price list and notify that the lamp has now been re-designed. 
The number ot different types of Jandus lamps has been increased 
and the prices lowered. The burning hours of each pair of carbons 
is 200. 

The Langdon-Davies Motor Co., of Southwark Works, Deverell- 
street, London, S.E., are sending out a set of their latest price list 
sheets in a strong binder, which the trade will find very useful. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Sept. 27 to Oct. 8, with the ports 
of destination :— 

Africa—Alexandria, £68 (telegraph material); Cape Town, £182; 
Durban, £642 (including £465 telegraph material); Mombassa, £2,118 
including £2,101 үү material); Port Said, £13. Argentina 

uenos Ayres, £539 (including £110 telegraph material). Australasia— 
Adelaide, £282; Auckland, £93 (telegraph material); Lyttelton, £10; 
Melbourne, £44; Napier, £176; Sydney, £1,174 (including £175 tele. 
graph material) ; Wellington, £241 (including £210 telegraph material). 
Belgium—Ostend, £8.  Brazil—Rio Janeiro, £15. British! Guiana— 
Demerara, £90. Chili—Valparaiso, £80. China—Tientsin, £902. France 
—Boulogne, £19; Marseilles, £5 (telegraph material); Paris, £100. 
Gibraltar, £24. Holland Amsterdam, £510; Flushing, £31. Hong Kong, 
£205. India - Bombay, £3,143 (including £73 telegraph material); Cal- 
cutta, £645 (including £82 telegraph material); Madras, £125. Japan— 
Kobe, £183 (including £22 telegraph material) ; Yokohama, £46. Malta, 
£82. Portugal—Marmagoa, £97. Russia—Batoum, £140; St. Peters- 
burg, £250 (including £215 telegraph material). Siam—Bangkok, £110. 
Straits Settlements—Singapore, £534 (including £81 telegraph material). 
Sweden—Stockholm, £26 (telegraph material). Turkey— Constantinople, 
£74 (telegraph material) West Indies—St. Lucia, £36. Zanzibar, 2170 
(telegraph material). Total £13,232, against £21,038 in corresponding 
week last year (Sept. 28 to Oct. 4). 


PATENT RECORD. 


—— 


APPLICATIONS FOR PATENTS. 


NorE.— The undermentioned Applications (except those marked +) are not 
open to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they Fave not been published previously in the ordinary courte. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk ts affixed, 


August 22, 1905. 
(Reiss & Klemm, Germany.)“ 


August 23, 1904. 

17,005 Авнвовм & ASHBURN. Electric-alarm apparatus. 

17,050 Rosson. Distribution of electricity on the overhead wire system. 

17,079 ScHNEIDER. Receivers for electric waves.“ 

17,084 SIEMENS ScHUCKERT WERKE G. w. b. H. Electric train lighting 
systems. (Date applied for August 25, 1904.)*1 

17,091 Кикот, EvgRsHSD, & EvsBsHED & VicNOLES. Improvements in 
audible electric signalling apparatus. 

17,095 HEBMAN. Magnets for electrical measuring apparatus. 

17,106 & 17,107 Grote & ELY. Exsclosed arc lamp». 


Auguet 24, 1904. 
17,133 Baivgy. Lifeguard for electric tramcars. 
17,146 VXIIr TS, LIMITED & Gort.  Rheostat. * 
17,181 B.T.-H. Со. (G.E. Co., U.S.) Thermo- electric couplers.* 
August 25, 1905. 
17,185 Skwirsky & HARRISoR. Improvements in and relating to mercurial 
vapour electric lamps. 
17,204 JomNsroN. Dynamo-electric generators and motors. 
17,222 О LIVETTI & Garra. Transformers for measuring apparatus and the 
like. (Date applied for, Aug. 25, 1904.)* t 
17,2225 Harrison. Wireless telegraphy. (Date applied for, Aug. 26, 1904.)* 
17,255 Darnyi, GALANTI & DAKHYL. Appliances for producing electric 
light displays. 
17,258 Jogi. Electrodes for secondary batteries. 
17,243 Airon. Electricity meters.“ 
17,257 Н Lok BAN DR. Automatic switches for telephone installations." 
August 26, 1905. 
17,260 BLAN HIM. Electric indicator showing, at a distance, the rise an d 
fall of liquids in reservoirs and the like. 
17,270 NaPiER-CLAVERING, Electrical hand lamps. 
17,280 pee Magneto-ignition apparatus. (Date applied for, Aug. 26, 
1904.) 
17,285 MoonHorsE. Au tomatic brenkers for electrical apparatus. 
17,286 DE VEULLER. Electrical contact makers and breakers for use with 
internal combustion engines. 


17,032 THOMPSON. Electrical fans, 


17,288 RzawaRT. Electric candle lamps. 

17,502 Сотмове & THE TELAUPOD SYND. Telephone or like transmitters.* 

17,808 HADDAN (Synchronous Static Co., U.S.) * Producing electrical dis- 
charges.* 

17,512 Et Telegraphic signalling systems. (Date applied for, Aug. 31, 
1904)*t. 


17,514 KENNEDY. Automatic regulatora for electric currents. 
applied for, Nov. 12, 1904.)*t 
August 28, 1905. 
17,554 WmsTINGHOUSE. Blades and vanes of turbines. 
17,372 and 17,373 BzLLISS & MoncoM & June. Turbine motora.’ 
17,580 Јлсовз & NicHoLsoN. Automatic telephone exchanges. 
17,402 STERN & ENarscH. Galvanic elements and switching devices for 


same.“ 
August 29, 1905. 
17,488 LAMBERT. Fittings and accessories for ineandes cent lamps.“ 
17,447 B. T. H. Co. (G. E. Co., U.S.) Electricity meters. 
17,468 Мірогет & Regp. Alternating- current motore. 
17,473 Paterson. Electric lamp holders. 
17495 Korropi. Alternating-current commutator machine. 
August 30, 1906. 
17,551 Drury. Polarised electromagnets. 
17,537 AITKEN. Telephone spring jacks. 
17,560 Gappa. Turbines. (Date appliel for, Aug. 31, 1904.)"t 


Augurt 31, 1905. 
17,643 GERanD. Electrical tractors, 
17,653 Bout. Dielectric separators.” 


September 1, 1905. 

17,675 WARREN & BUsscHOTs. Accumulator. 

17,679 Миз. Connecting wires to binding posts in batteries.“ 

17,699 FID & Ferranti LrwiTED. Electromagnetic switches and other 
mechanism. 

17,720 CowPER-CorEs. Electrolytic production of copper wire, strip, Kc. 

17,740 Scunerpgr. Exploding mines by electrical waves. (Date applied fcr, 
Oct. 25, 1904.)*t 

17,741 ScuwEIDER. Explosive coherer powder. 
Oct. 27, 1904.)* t 

17,742 Howortu. (Maschinenfabrik Ocriikoa, Switzerland.) Artific‘ally- 
cooled electrical machines. 


September 2, 1905. 
Signalling arrangements for electric-tramway systems. 
Fittinga for cable-suspended electric lamps. 
Electric-sigoal indicator for railway engines. 
Safety-fuse apparatus for electrical installation. 


September 4, 1905. 
17,818 Hiaains. Electric cable conduits. 
17,826 Parsons & BALL. Electric clock aysteme. 
17,835 PavmwE. Electrical contact-breaker. 
17,838 EaRDLEY. Trolley head for electric tramways ani railways. 
17,843 B.T..H. Co. (G.E. Co, U.S.) Electric motors for hoisting and 
control thereof. 
17,873 Briaas. Signalling by electro-magnetic waves. 
17,878 Watkins. Insulators for current-carrying rails, 
17,881 RoksRK E. Electric-securing devices for doors.“ 
17,888 Ногмеѕ. Combinedelectric switches and automatic circuit-breaker*, 


September 5, 1905. | 

17,896 Evecrricat IGNITION Co. & Hatt. Electrical ignition for intern l- 
combus:ion engines. 

17,897 Ecrcrric IoxrrioN Co. & HALL. 
automobilee. 

17,955 Roos & Roos. Electrical relays.* 

17,955 THompson, (McAlpine, Mauritius.) Direct-curreut electric motors. 

17,957 BiBNBAUM & \Унітв. Step-by-step switches applicable as line 
selectors. 

17,974 Sremens Bros. & Co. & NEALE. 


(Date 


(Date applied for, 


17,763 Norris. 
17,764 SPiTTLE. 
17,772 HAYTER. 
17,800 Hartic. 


Elestrical generator system for 


Joints for electric cibles. 


SPECIFICATIONS PUBLISHED. 


These may be obtained at the Sales Department of the Patent Office. 
Quality-court, Chancery-lane, London, W.C., at a uniform price of 8d. 


PUBLISHED SEPTEMBER 14, 1905. 
1904 SPECIFICATIONS. 
11,668 MurRHEAD. Electric telegraphy. : 
16,0584 BRANDER. Central exchange telephone system. (Date applied for, 
July 20, 1904.) 
17,975 RawoRTH. Control of electric vehicles. | 
18,105 Latour. Transformation of repulsion motore, when running at 
apeed, into rotating field asynchronous motora. (Date applied for, 
Aug. 27, 1903.) 
18,163 ANDREWS. Arc Jampa. 
18,185 Костік, Controlling electric power distributing syatems. 
18,685 B.T.-H. Co. (G.E. Co., U.S.) Control of alternating-current motors. 
18,790 Le Paar. Indicating and recording electrically at a distance move 
ments of instruments iudicating physical conditions. (Post-dated 
Sept. 50, 1904.) 
20,514 Dixon. Electric capstans. . 
20,554 FRickER. Indicating or automatically controlling or varying the 
flow of electric current. 
20,872 Forp & SupwongTH. Connection of electric wires. . 
21,045 CAROLAN. (G.E. Co., U.S.) Single-phase dynamo electric machines- 
21,401 THomson. Effecting communication between telephone exchanges- 
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21,422 Nonns. Switches. 
22,744 B.T.-H. Co. (G.E. Co., U.S.) Switches. | 
22820 B.T..H. Co. (G.E. Co., U.S.) Variable speed windings for alter- 
nating-current motors. 
22,822 В.Т.-Н. Co. (G.E. Co., U.S.) Alternating-current motors. 
23,201 CHAMBERS. Third-rail insulators of electrical railways. 
25191 Maorwi. Application of a coherer to any electric transmission. 
25406 Hzwrrr. Amplifying variations of energy in electric circuits. 
1905 SPECIFICATIONS. 
860 Овмв. Trolley heads for overhead systems. 

1,380 Watkins, BOLSTER & GooDSELL. Telephone systems. 

2,002 Vickgrs, Sons & Maxim (LrD.) & Hatt. Electric accumulators 

or secondary batteries. 
2944 DE Faria. Rectifiers for alternating currents. (Date applied for, 
Feb. 20, 1904.) 

5,569 Davis & HASEINS. Electric motor meters. (Date applied for, 
March 15, 1904.) 

5,577 GEYERMAN. Telephone calls. 

6,640 and 66404 Busom & Roosen. Electricity meters. (Date applied 
for, March 29, 1905.) 

7,159 EHBLicH. Telephone apparatus. 

7,498 Jenson & Н. SCHÜMACHER AKTIESBLSKAB. Air-insulated telephone 
and telegraph cables. (Date applied for, April 9, 1904.) 

8,515 Jongs, MACMILLAN & NEYBERGH. Switches. (Date applied for, 
Jan. 12, 1905.) 

9439 Romney. Fireproof casings and covers for electric conductors. 
10,007 MacaURa. Treating patients by static, galvanic or like currents. 
10,112 GENERAL Contracts Co. & SALAMON. Insulating base forewitches, &c. 
10,187 BousrIELD (firm Julius Pintech). Electric coup lings. 

11,775 Simms & Bosch. Magneto-electric ignition for petrol engines. 

12,822 PETER. Electric door locking device. | 

13,352 GAsMOTOREN-FaBRIK DZUrz. Working turbines by combustion of 
gases. (Date applied for, July 2, 1904.) 


PUBLISHED SEPTEMBER 21, 1905. 
1904 SPECIFICATIONS. 
11,920 Bruno. Electrodes for accumulators. 
16,760 GzRckz. Maintaining in juxta-position like poles of relatively 
movable magnets. (Patent rights not granted.) 
18,926 Мсрввмотт. Terminal connections for electrical wires. 
19,423 Тлтіов. Insulation of tubes and fittings for electric conduits. 
19,748 Berry. Apparatus for supplying alternating electric current. 
19,822 Latour. Starting resistances for electric commutator motors. 
(Date applied for. Sept. 16, 1903.) 
20,555 CAROLAN. (G.E. Co., U.S.) Vapeur electric apparatus. 
21,144 LziTNER X Lucas. Electric lighting of trains. 
22,659 MORGAN CRUCIBLE Co. & Spzirs. Composition brushes of dy namos. 
22,695 THomson, Baron KLVIx, Kean, & Камін & JAMES WHITE. 
Mariner's compass. | 
22,817 B.T.-H. Co. & Horrs. Electric power transmitting mechanism. 
22,902 and 23,206 Warwick MacHINERY Co. (G.E. Co., U.S.) Turbines. 
25,015 Jongs & Jones. Automatically operating the points and switches 
of electric ti am ways from the vehicles. 
23,093 MircHELL. Contact breakers for overhead systems of electric 
traction. 
25,458 Hol DN. Magneto- electric ignition for internal - combustion engines. 
23,885 Braun. Magnetic brakes for railway and other vehicles. 
24,166 Mouterps. Accumulators. 
24,828 Mason. Raising and lowering arc lamps. 
28,826 SToNE. Space telegraphy. (Date applied for, Feb. 15, 1904.) 


1905 SPECIFICATIONS. 

370 Квон. Vapour electric apparatus. (Date applied for, Jan. 9, 1904.) 
1,560 SEnvsAU. Dynamo-electric machines. Date applied for, Jan. 26, 1904.) 
3,135 ZiNGELMAN. Carbon brush holders. 

5, 571 B. T.-H. Co. (G. E. Co. U. S.) Insulating electrical conductors. 
5,080 Sr. HELENS CABLE CO. & Kenyon. Drums or reels for cables. 
6,469 Soc. EN PARTICIFATION. DES AUTOMOBILES “La MAGNETIQUB.” 
Electromagnetic speed gear. (Date applied for, Oct. 24, 1904 ) 
7,010 Troy. Receiving and indicating electrical impulses. (Date applied 
for, April 8, 1904.) | 
7,020 Korusr. Electrodes for electrolysers used in bleaching liquors. 
8,931 and 15,590 Coxxkrr. Points or switches for electric tramways on 
the conduit system. 
10,097 ScHárkER. Receivers for electric waves. (Date applied for, 
May 18, 1904.) 
10,204 ZozLLy, Explosion turbines. 
10,599 Roos. Electromagnetic - ignition device for explos:on engines. 
10,629 DucnETET. Automatically releasing telegraphs. 
10,828 Рвлкеа & CRosTHWAITE. Overhead travelling hoist for electric power. 
11,290 Don BAR. Telephone exchange system. 
11,673 BouncEoi. Portable electrical measuring instrument. 
12,284 Міковотл & Мева. Electric tremblers. (Date applied for, 
June 13, 1904.) 
14,5535 Ginop. Electric furnaces. 
15,752 Ви мохро. Self-releasing brake handles for electric vehicles. 


PUBLISHED SEPTEMBER 28, 1905. 


1904 SPECIFICATIONS. 
19,326 Janes. Electric hand-switches for motor cycles. 
19, 890 B.T.-H. Co. (G.E. Co., U.S.) Electrical systems of railway signalling. 
20,496 GARDNER. Time-consuming mechanism for operating electric cut- 
outa and other devices. | 
20,970 Нолтоуівт. Braking devices for electric motors. 
21,141 R.T.H. Co. & HoLpEN. Prepayment mechanism for coin-freed 
meters. 
21,145 LziTNER, Automatically compensating for change in voltage. 


21,211 Kreserirzky. Regenerating negative accumulator plates. 

21,903 B.T.-H. Co. & Lrovp. Electricity meters. 

22,157 B.T..H. Co. (G.E. Co, U.S.) Dynamo electric machines. 

22,818 B.T..H. Co. (G.E. Co., U.S.) Control for electrically-operated doors. 

22,819 B.T.-H. Co. (G.E. Co., U.S.) Alternating-current motors. 

22,821 B.T.-H. C». (G.E. Co, U.S.) Windings for alternating-current 
macbines. 

25,205 B.T.-H. Co. (G.E. Co., U.S.) Contacts for controllers, switches, &c. 

25,254 PHiLLiPSs. Construction of trolley head for collecting electricity 
from electric trolley wires or the like. 

23,525 Dowsinc. Electrical radiators. 

23,817 B.T.-H. Co. (С.Е. Co., U.S.) Electric motor control systems. 

24,178 Јоннвон. (A. Wolf, Jun. & Co.) Thermo-electric batteries. 

24,181 B.T.-H. Co. (G. E. Co, U.S.) Electric distribution. 

25,642 STONE. Space telegraphy. (Date applied for, Nov. 25, 1903.) 


1906. 
66 SuirH. Switches. 
79 B.T..H. Co. (G.E.Co., U.S.) Protective devices for fragile vessels 
containing mercury. 
593 B.T..H. Co. & Ногрвх. Electricity meters. 
2,980 WiLLs. Electric light maximum demand alarm relay. 
4,529 LvpaLL. Control of electro- motors on electric railway cars. 
8,571 HLIAR D. Electric transmission. (Date applied for, April 20, 1894.) 
8,831 STODOLA. Gas turbines, (Date applied for, April 30, 1904.) 
9,257 DI DIOR & Bouton. Electrical regulation of speed of internal com- 
bustion engines. (Date applied for, Dec 23, 1904.) 
11,353 Luckow. Regenerating accumulators. 
14,517 ELEKTRIZITATS ACT.-GES. VORM. W. LAHMEYER & Co. Polyphase 
commutator dynamo electric machines (Date applied for, 
July 11, 1904.) 


COMPANIES' MEETINGS AND REPORTS. 


d 


Willans & Robinson (Ltd.) 


The ordinary general meeting was held on Wednesday, at the Cannon- 
street Hotel, under the presidency of Mr. Mark RonrNsoN, M. Inst. C. E. 

The SECRETARY (Mr. C. S. Essex) having read the notice convening 
the атата 

The CHAIRMAN said : In rising to propose the adoption of the reports 
and accounts, I wish to say that, in the unanimous opinion of the board, 
the company is moving slowly, but is moving, towards renewed prosperity. 
Its affairs are following a normal course, and there is no new departure to 
discuss or new danger to avoid. Attention has already been called in the 
report to the fact that very little of the loss shown shis time is other than 
a book loss ; we are not poorer in cash by the half-year's trading, except 
to a very small amount. The distinction is important, but we must not 
fancy that by doing only a little better we shall find ourselves making a 
profit. A loss due chiefly to depreciation is not a loss which calls for 
counsels of despair, and it is useful to point this out, but, on the other 
hand, until the earnings are more than sufficient to cover the natural 
depreciation of our property, due to lapse of time and other causes, there 
can be no pretence that we are making a profit. Our high-speed engine 
business is unfortunately very unprofitable, for prices continue extremely 
low. On our gas engine business no final judgment can be passed at 
present. We have made some successful engines, as regards design 
and working, and have the best prospects of a technical success ; 
the only question, as I have said before, is whether anyone 
will pay enough for such engines to make their manufacture profitable. 
For one’s first engines of any type one must of course accept modest 
prices, and loss upon them is not very significant. What it is important 
to know is whether their technical success will be such, and will be so 
widely recognised, as to justify the comparatively high prices which seem 
to be necessary for profitable gas engine work. This question cannot be 
answered yet, but weshall have toreckon with one unfavourable fact, evolved 
гіпсе we undertook this branch of our business. The defence of the steam 
engine against the aggression of the gas engine is very much stronger than 
it was. The steam engine is now represented, not by any of the older types, 
so much as by the steam turbine, which is lower in price and lower in 
working cost than any of its predeceasors. It is a more formidable oppo- 
nent than the gas engine, a few years back, appeared to have before it, 
and, frankly, the prospects of the large gas engine are not, in our opinion, 
80 good as they were. We took up the gas engine as a matter of pru- 
dence, because the large gas engine threatened to supplant the large recip- 
rocating steam engine. The steam turbine now threatens this result even 
more seriously, and so, in turn, we have taken up the steam tur- 
bine. If, therefore, our prudent attempt to turn the gas engine 
to our own purposes should be unsaccessful commercially, I shall still 
deem it to have been a prudent step at the time it was decided upon, and 
we shall have the pleasure of knowing that its still more successful rival 
is also on our side, and that its gain will be ours as well ; for the success 
of the steam turbine is clearly assured, and there seems to be no reason to 
doubt that this company will play an important part in developing it. 
A turbine of 1,400 kw. (say, nearly 2,400 н.р., but the horse-power of a 
turbine is hard to define) has been running for some months in one of 
the lighting stations of the Corporation of Glasgow, and we understand 
iis running has been entirely satisfactory to the Corporation and its 
officers. Another turbine of 3,000kw. (say, 5,000 m.r.) has just been 
ereoted in the same station, and is now ready for steaming ; and a third, 
of the same power as the second, will quickly follow. Four other turbines 
which we have put to work elsewhere have given great satisfaction, and 
we may safely say that we are fairly embarked in turbine manuface 
ture on commercial lines, and may look forward with confidence to a 
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satisfactory business, not less important for us than the best business we 
have enjoyed at any previous time. The manufacture of the Diesel 
engine, to which reference has been made on former occasions, has been 
commenced. Queen’s Ferry has, of course, been referred to in the report. 
We are satiefied that the proper course is being followed there—that is, 
not to shut it up, but to develop it gradually. Every effort is being made 
to keep down working expenses, as well as cost of manufacture. The 
new vanadium steel, a speciality of Queen's Ferry works, is rapidly 
taking an important position in industry, and is employed extensively in 
the manufacture of motor cars. 

Turning to the accounts, it is not unsatisfactory to note that the manu. 
facturing loss at Queen’s Ferry has fallen in six months from £7,836 to 
£1,701. It is still a far cry from this to a profit large enough to cover 
depreciation and other general charges, but even this may be nearer than 
some of us think. On the debit side, the items of expenditure do not vary 
greatly from last time. There are increases in stationery and printing 
and of over £200 in advertising. As regards advertising, it has been 
thought wise to spend a little more to bring the company's turbine manu- 
facture well before the public, and tlie rapid growth of this business appa- 
rently justifies the outlay. On the other side of the account, our royalties 
are swelled in respect of Niclausse boilers fitted in certain warships made 
under licence from the company. As regards the balance-sheet itself, that 
this does not show a loss in cash, except to a small extent, has been 
explained ; but I would like to say something with regard to a misunder- 
standing. Even if we regard all the loss shown (£102,854) as true loss, it is 
not the case that we have lost any of our capital. In our prosperous days we 
not only wrote off the whole of our goodwill to the extent of £37,879. but we 
also put back into the business no less than £134,822 of our profits. Not 
until our loss exceeds this amount—and we confidently look to be ‘‘ round 
the corner before any such amount is reached —shall we have to face an 
actual loss of capital. So far we have but lost profit (and not even the whole 
of that) which we have reserved for contingencies. Some shareholders, per- 
haps over-appreciating this point, ask why we do not pay at least small divi- 
dends out of our reserves. The answer is that our reserve profits, for the most 

art, are not accessible, and such as are accesible cannot possibly be spared. 

t is true that the financial position of the company is far stronger than 
a year and a half ago appeared possible, but we dare not presume upon 
this. Somebody may point out that the item of debtors—the money 
owing to us by customers— has risen from £91,559 to £142,117 now. Im- 
portance always seem to be attached to these fluctuations, but I can assure 
you that they are absolutely accidental, and mean nothing. Since 
June 30, the date of the balance-sheet, this amount has been down almost 
to the figure of the last accounts. I now move the adoption of the report 
and accounts. 

Mr. COUSENS (a shareholder) seconded the motion. 

The CHAIRMAN, in reply to a question, stated that the low prices pre- 
vailing had caused the unremunerative results shown in the accounts. 
Many firms had gone into the manufacture of high-speed engines, the 
prices of which had been cut extraordinarily fine. 

The resolution was then carried unanimously. 

A vote of thanks to the chairman and directors terminated the pro- 
ceedings. 

BUENOS AYRES ELECTRIC TRAMWAYS CO. (1901) (LTD.)—At the meet- 
ing on Monday Mr. C. S. Grenfell said the past year had been hampered 
by construction, and they only began running over the whole of their 
route in the middle of November. The figures did not represent the earn- 
ing power of their system. Since the end of their financial year they 
had done very much better. The latest returns of traffic receipts were 
those for August, and although that was mid-winter in Buenos Ayres, 
and consequently the worst time of the year from a tramway point of 
view, their receipts for the month were higher than they had ever been 
before. That encouraged the directors to hope for better results in the 
summer, and they might at the end of the current year look forward to a 
substantial surplus of revenue after paying debenture interest. 


DUNDERLAND IRON ORE CO. (LTD.)— At the meeting on Friday last 
Sir David Dale, Bart., gave some particulara of the progress of the con- 
struction of the works. Since the issue of the report the machinery had 
been set in motion and worked well. They hoped to be able to put the 
works into operation by March 31 next, and that was a comparatively 
short period for the execution of works of such great importance as theirs. 


EDISON & SWAN UNITED ELECTRIC LIGHT CO. LTD.)—F or the year ended 
June 30 the profit was £47,898. 0s. 2d. Interest absorbed £18,760. 18s, 4d.; 
£12,000 has been set aside as depreciation; £1,552. 18s. 5d. has been 
applied in writing down values of stocks; £2,677. 3s. 3d. has been re- 
served for bad and doubtful debts, and £1,000 has been added to reserve 
for future stcck depreciation. To the credit balance of £11,907. Os. 2d. 
must be added £5,302, 2s, 11d. from previous year, making £17,209. 3s. 1d., 
ott of which the directors recommend a dividend for the year on the 
A shares at the rate of 24 per cent., absorbing £9,536. 19s., leaving 
47,622. 48. 1d. to be carried forward. During the year £43,947 debenture 
stock has been purchased and Cancelled, resulting in a profit of £6,970. 98. 
in adduion to that shown. This amount bas been appropriated partially 
by way of discount on amounts owing by debtors, and partially as & re- 
serve against stcck depreciation. Cost of establishing the business, good- 
will, Ke. (£443,451. 8s. 1d.), and the freehold and leasehold property, 
plant and machinery have been brought forward at the value stated in 
the last balance-sheet, with the addition of the amount expended to 
June #0, 1905, less depreciation charged in net revenue account. 
£2,395. 16s. 8d. was expended on capital account during the past year. 
The shares of the Altrincham Electric Supply (Ltd.) have been taken at 
par. This undertaking continues to show satisfactory progress, and its 
indebtedness to the company has been reduced by £2,265. 8s. 6d. A 
resolution will be submitted to the meeting in favour of reducing the 
capital of the company from £911,090 to £583,071, to be effected by can- 


celling paid-up capital which has been lost or is unrepresented by avail- 
able assets to the extent of £2. 5s. per share on each of the 23,564 B 
shares which have been issued and are now outstanding, and by reducing 
the nominal amount of each of such 23,564 B shares to 5s. 


MERSEY RAILWAY CO.—At the half-yearly meeting on Friday Mr. 
J. Falconer said that the number of passengers carried had shown 
a steady increase from over 2,750,000 at December, 1902, to over 
4,750,000 at June, 1905, or an increase of 71 per cent. These figures 
excluded season-ticket holders. A steady increase in season-ticket holders 
had followed the working of the line by electricity, and all classes of pas- 
sengers gave an increase, Working expenses were about the same as for 
the corresponding period. Revenue had gone up, but the working expenses 
had remained practically stationary. The board had resolved to foster 
traffic by providing a service of motor omnibuses for passengers in Birken- 
head. In reply to a question as to the relative cost of steam and electric 
working, the chairman said they were now giving 24 times the train 
service formerly given with steam locomotives at practically the same 
cost. Steam cost рег train-mile was 13:64. and the present cost 6d., and 
as the traffic increased even the latter figure would be reduced. Negotia- 
tions 11 proceeding for the railway to be taken over by one of the great 
trunk lines. 


NEW COMPANIES, MORTGAGES AND CHARGES. 


d 


NEW OOMPANIES. 


BELL BROS. & CO., LONDON (LTD.) 5 Sept. 27, capital 
£500 in £1 shares, to carry on business as electrical contractors and 
dealers in electrical accessories and as an electric light company. 
BRITISH ELECTRIC CAR co. (LTD.) (85,928.)— Reg. Sept. 25, capital 
£1,000 in £1 shares, to carry on in Preston (Lancs.) and elsewhere the 
business of manufacturers of and dealers in tramway cars for electric, 
horse and cable roads, vehicles for light railways and all kinds of cars, 
carriages, vehicles and rolling stock, whether worked by electricity or 
other power, &c. The subscribers are G. Richardson, R. H. Prestwich. 
R. S. Boddington, J. Kerr, M.P., R. B. Barningham, L. C. Docker, and L. 
Chandler, engineer. First directors, G. Richardson, R. H. Prestwich, J. 
Kerr, M.P., R. В. Boddington, R. B. Barningham, L. C. Docker and L. 
Chandler. Reg. office, United Electric Car Works, Strand-road, Preston. 


ELECFRIC RAILWAY & TRAMWAY CARRIAGE WORKS (LTD.) (85,929. 
Reg. Sept. 25, capital £1,000 in £1 shares. Objects, subscribers and all 
other particulara as in the British Electric Car Co. (Ltd.) Reg. office, 
Strand-road, Preston. 


FOREIGN & COLONIAL CONCESSIONS (LTD.) (86,002.)—Reg. Sept. 30, 
capital £5,000 in £1 shares, to apply to and obtain from any colonial ot 
foreign government or authority concessions for construction and workin: 
of railways, light railways, tramway, water or electric power or light 
undertakings, &c., and to develop and turn to account same. 

GEORGE F. MILNES & CO, (LTD.) (85,930.)—Reg. Sept. 25, capital 
£1,000 in £1 shares. Objects, subscribers and all other particulars as 10 
the British Electric Car Co. (Ltd.) Reg. office, Strand-road, Preston. 


SOL MANUFACTURING CO. (LTD.) (86,006.)—Reg. Sept. 30, capital 
£1,500 in £1 shares, to carry on the business of manufacturers of 
dealers in dry batteries, electrical appliances, &c. First directora, P. H. 
Bohanna, H. Mason, T. Mason and А. S. Bohanna. Reg. office. -*. 
Marshalsea-road, London, S.E. 


MORTGAGES AND CHARGES. | 

JOBNSON & PHILLIPS (LTD.).—A trust deed dated Sept. 25, and an in 
strument of charge under the Land Transfer Acts, 1875 and 1897, and 
dated Sept. 27, 1905, securing £175,000 debenture stock, have been regis: 
tered. Property charged (by trust deed), freehold and leasehold property. 
rights and other assets, including uncalled capital (if any) (by instrumen! 
of charge), freehold hereditaments comprised in titles Nos. 11451! 
and 114,391, and leasehold hereditaments in title No. 114,576. Trusteé*. 
London & General Investment Trust. 


LOWDEN ELECTRIC LAMP CO. (LTD.)—A debenture dated Sept. ?* 
1905, to secure £100, charged on company's undertaking and ргоргпу, 
present and future, has been registered. Holder, F. N. Bell. 


CITY NOTES. 


a Чнанч 


MEMORANDA (Oct. 5).—Bank rate 4 per cent. (since Sept. 23, 1905 
Price of silver 284d. per oz. Consols 886—883 for money, 884—5? js 
account; 24 per cent. annuities 873—88. Consols Pay Day, Nos. 5 
Stocks and Shares Continuation Days, Oct. 11 and 25; Ticket Days. 
Oct. 12 and 26; Pay Days, Oct. 13 and 27; Mining Share Carry o! 
Day, Oct. 10. 


BARCELONA TRAMWAYS CO. (LTD.) —Under the terms of the 2276 
ment for sale, the notarial transfers of the company’s concessions BA“ 
now been executed, and the instalment of £245,000 has been duly рії 
the company. The Board have given notice to redeem the 44 per ce! 
debenture stock, and have set aside £50,000 to meet the liability of 0 
company to the holders of the 5 per cent. debentures (1838). On paymert 
of the remaining instalment of £387,000 proceedings will be taken for th 
voluntary liquidation of the company. | 

BOSNISCHE ELEKTRICITATS GESELLSCHAFT (ЈАЈСБ, BOSNIA’. -- 1 > 
last year's working of this company (which bas a capital of £30,000 h»: 
resulted in a loss of £6,709. 
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ELEOTRIO | TRAMWAY AND RAILWAY Y TRAFFIO RECEIPTS. 


PU 
Inc. AGGREGATE, 
Line. | Mise "I g e Nes Ins 
a о. О or 
4 | woki. Amount. Dec. (a) 
ё ё ё 
— Corporation ...... r. 80 1.527 - 116 18 97,904 — 1,867 
%% 0 eee 97 22 | 986 + 20 B8 7,749 t ' 94 
Anglo-Argcalin 5 » 80, 18,489 + 583 89 15,827 |+ 32, 124 
гай ........... eee wes ese RT TT eee 
Barcelona Trams Co. .. as n еве eis ss 
Barcolona, Knsanche Gracia ae РР sae 1 6186 В 
Barnsicy 0090909 0000000000900900 е 161 = 88 1 - 95 
* Barrow 900000000 000000 000000600000! : 23 277 = 19 88 9.890 + 1,856 
Bath Electric Trams, Lied. od п i 100 їз i 89 96,902 {+ 1,597 
Birkenhead 9*»9990909900090909009090*9* Sept. 80 '890 + 48 96 9,829 + 3,026 
*Birmingham & Mid.......... | „ 232| 1,944] 200 | 62,017 |+ 1,312 
Blackpool s » 18 1475|- 86! 98 40,127 |4- 9,081 
Blackpool and oe 3? 30 ; 815 = 81 13 17,804 - 
Bolton ton su Oct. 1, 1.2 - 12 ' $7 | 62,072 |+ 147 
Sept. 97 ' 1,90 | -F 854 2s ^ 88,621 + 6,858 
Bradford Corporation .... „ 80 4,887 | — 500 26 119,652 — 6,208 
Brig ке икс + ove E Oct 1 998) - 18 | 37 80,204 (+ 818 
Bristol Trams & -| Sept. р % | - 200 "à | arm f "leto 
Buenos Ayres & Belgrano .. ‚| l, 8,925 | + 559 99 | 181,608 f 6,2!4 
Buenos Ayres Elec. 3 Sept. E 1355 M а? 95 | АН us 
И ИУ ‚189 26 4080 |+ 1,770 
Burton Corporation . ... Oct. 1|  96| — 79 | 598 8.00 |- 1.004 
Bury Corporation | Sept. 91 821 T. $25 | 19,136 и; 
башыл NT "m 2) — | + "n | ^ Er t R84,656 
Саган? Corporation . . .. „ 80 1.946 - 119 96 | 5683: |+ ^ 983 
Carlisle Tram se-| p 29 1871 15 39 7.9885 - t02 
Central London way eee 99 80 6,868 | Fi 111 18 76,185 - 1,885 
Р & Dist. ILA. Ryu. . „, 28 624 + 83| 89 26, + 2928 
City of Birm'gh'm Tram Co. „ 22| 6,217 | 148 88 206,68 |+ 8,148 
Ону & South London Bly.| Oct. 1 2,525 |+ 0, 18 | 80898 |- 588 
tion . . Sept. 28 1938! - 61 9 2,247 |- 920 
Cork Electric Оо... » W 555 | + 48 89 19,885 |+ 812 
Deepa cR „ Id. Me 
Dablin & Railway...) „ 29 оолак 6 18| lem + 46 
Dublin United CELIK] ee eee : ii 29 8515 T se | 18 70,982 = 75 
Dadley—Stour өөө.) „„ 22 9:7 | - 47 | 38 81,769 + 1,06 
Dundee .. „ 27 1.043 + 160, 519 17,626 |+ 464 
Bast пыс undil. . ,, 50 836 + 187 98 99,662 |+ 9,246 
Gateshead & Dist. „ 22 938 | + 6' 83 84,902 |+ 652 
Glasgow Corporation... "у к 30 | 17,875 t 509 | 18 | 90,788 |} 18,569 
Glossop... *60809090008 09090 61000002006 n 89 4 156 587 
(бо so! ix|* nj ДШ ы 
Gloucester Corporation _... 27 271 - 102 2% 8,277 si 
Gravesand—Northfiees.. | „ 22 260| + 10 88 9,009 |- 980 
25 хаашаа Шу... „, 30 1,547 | + 819 | 18 18,815 i+ 4,907 
reenock & Port Glasgow.“ , 22 740 | + 117| 88 2,689 + 2,619 
Halifax Corporation " 2 ee T 110 рав | 48,501 |+ 1,899 
See de., B6 M а me ome ше 
" eee eee | 8 " 5 ee 
Huddersfield *590000000000900909 4 30 1,610 + 88 96 86,360 + 85 
Hull Won . . ...... ... „ 80 8,186 | + 5 96 67,867 i+ 615 
Ilford Dist. Coun.. » 30, 526 ＋. 97 97 18.4.6 |+ 124 
Ipswich Corporation........- „ 80 438 | - 602) 96 | 1,728 — 1,492 
Isle of Thanet Oo. ...... » 80 668) — 120 52 82,1066 |— 9,984 
Касоне & троя “| » 22 187|- 16| 88 4,818 |- 282 
Kirkoaldy rporati шг ene 91 зи + oe 5 “i "tes + eee 18 
Lanarkshire d. .. „ 28. 957 | + 198| s9 | 98499 + 8,205 
Leamington ............. 4, 22 228 | + Tl | 10 2,338 |+ 1,012 
Leloestes, ‘orporstion ы s $ 30 2,119 1 89 81.582 : 
erpool Corporation ...... „ 28 | 10,688 4, 88 | 403,708 j+ 8,930 
LiverpoolOverbesd Bly, ... Oct. 1| 1,488 | -  106| 18 | 22,863 |- 741 
London бошу Co Sept. $8 | 15,197 | + 1,405 | 25 | 888,651 |+ 59,188 
Maidstone Corporation... . „28 "i86 | - 2 $6 | 8.68 | 
Manchester Corporation... |, 30 19,815 | + 280! 96 | 849758 |+ 1481 
Bailway 0000000000000 6 79 у, e T er ны Мо + к 
60000000000000900 000 эз a 8 ,89 РЕС 
“Metropolis Elec » 22 8,866 + 1.802 88 | 101,620 |+ 46,622 
М lb 5 0 00 "ТТЛ ” 22 884 + 28 i 88 18,272 + 564 
Nelson Corporation "өөө. » 21 123 bos | 40 9,460 . 
N E „ 80 180 + 122 27 8,638 |+ 880 
тои. 5 „ 80 3,791 - 229 26 | 101,000 + 38, 19 
"рашып Corporation| " gp 408 f 2 se 16086 j+ fare 
à a ,183 [+ 4,824 
Oidham, са 5 Hyde. " 22 | 607 | + 27 | 88 | 91,983 1+ 522 
9 сав А, роге ове Oct. 1 1.607 ＋ 401 27 44,988 '+ 12.123 
uias A . ) ес. Sept. 20 1,834 | + 140 39 58,418 + 8,010 
35 | "EE ray PP TD » 22 L2| - 11, 88 5331 — 4+0 
Pon А со eae „„ 80 149 si 76 4,478 | 
Bare rcc zB иси аа uw 
m a g Ооп e „„ 28; 626 — 16 .. i j 
erham Corporation . » 23 475 T 2 96 1,904 |- 77 
Вы Ъ M od КОРҮҮ eee | О, 22 270 + 108; 83 8,099 + 9,600 
9 . =) oct б. 4461 + ae 97 n + 6,60 
. 00e eee pt. 7 + 98 9591 |+ tll 
. жел Oct. 1| 5.0.7 + 216 29 181,05 + 6,149 
Southend Corporation ...... p 3 И ui 
Southport Tramways s... Sept. 22| “3931 - ^ 19 | 38 1100 - 389 
ordah таша. „ 22 797 + 27838 27,595 + 529 
В Согрогайоп „ 2 818 | + 267 96 | 20,090 + 3.231 
eigen Corpora Oct. 1| 1.236 + 20 26 | 86,876 Р 959 
8 "йор адаа, e| Sept. 93 877 | + 319, 88 $7,150 i+ 6,:06 
Taunton Trams esr a 199 "U 2 N | 
outh and District..." 22 "35 | 20 83 | 10602 |- 1.088 
К e Trams Co. ......... s 97 895 | - 148! 39 16,450 + 95 
W aon District Council » 80 761 | + 7, 56 21,745. |+ 648 
W dan Os TTTITTI) 5 2 "m is 80 580 + 36 38 19, 759 + 133 
West Ham Corporation ... 28 | 2,035 | + 920 $6 | 46,181 19. 
А + 19,0t 
8 . , 20 26 4 18 88 6219 |+ 6 
W olverhampion Corpo. .. „ 27 796 + 82 98 97,48 55 
“ү ham District...) „ 22 479 -- 19 88 15,069 |+ 77 
Wien СҮТТҮГ m z 105 аё 18 8 ut t 6:0 
00290000000 9959009000990 » - М э 1 - 363 
Yorkshire Woollen District; , 22 310 ＋ 168 88 | 924988 + 2.167 


(a) These comparisons are with the corresponding period last year, 


+ Minus 8 days. 
$ Plus? days. ° Partly electrical. 


BRUCE PEEBLES & CO. (LTD.)—This company has paid an interim divi- 
dend on the original issue of preference shares at the rate of 6 per cent. 
per annum for the half-year to June 30, and on the recent new issue of 
preference shares at the same rate for the period to June 80. Dividend 


warrants have been posted. 


CUBA SUBMARINE TELEGRAPH OO. (LTD.)—A dividend is announced 
on the ordinary shares at the rate of 5 per cent. for the half-year ended 
June 30. 


DIRECT UNITED STATES CABLE OO. (LTD.)—The board have resolved 
to pay an interim dividend of 3s. per share, tax free (at the rate of 3 rer 
cent. per annum), for the quarter ended Sept. 30, payable on and after 
26th inst. 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
—The directors of this company have declared an interim dividend for 
the quarter ended June 30 of 2s. 6d. per share (tax free), payable Oct. 14. 
The share register will be closed from 6th to 18thiinst. inclusive. 


RAND CENTRAL ELECTRIC WORKS Lr.) During September 930,000 
units were generated, yielding a gros3 revenue of £8,700, against 845,000 
units and £7,900 for the corresponding period of last year. 


REUTER'S TELEGRAM CO. (LTD.) — The directors have declared an іп. 
terim dividend at the rate of 5 per cent. per annum (tax free) for the 
half-year ended June 30. 


STOCK EXCHANGE NOTIOES.—The Stock Exchange committee have 
appointed Oct. 12 a special settling day in a further issue of 270,000 £1 
ordinary shares of Babcock d: Wilcox (Ltd.), and have ordered the same to 
be quoted in the official list. The committee have been asked to allow 
£125,000 6 per cent. construction debenture stock of the Indian Electric 
Supply £ Traction Co. (I. td.) to be quoted. 

SUBMARINE CABLES TRUST.—The coupon due on 15th inst. will be 
гас by Messrs. Glyn, Mills & Co., 67, Lombard-street, E.C., on and after 
16th inst. 
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^ COLONIAL AND FOREIGN INVESTMENTS. 


íi 8 Price 285 DIVI- | BUSINESS, 
4 a NAMB. wW EE d DEND | WEEK TO 
E "E Oct. 1. S. E | DUE. | Оста. 
NERO V TP T тон 
в. d. est. es 
t| $0 t Angio- S Ora. Mare. - р 5 11 8 Ap, Oct, & +} 
5 2,9 Do: 5-е 49 8 = 6 ГАА 
1. 27 ij Gum. Pret Deb. Stoo) e M1 1% 4 8 8 z „ 
St. 5X | Auckland Elec. кшн * De | 
/h ere rere | 104 —106 | 414 4 =æ 6 .05j 
1 12/0 ‘Bo. 62 Cun Tramways Ord, .. 12 Е |, : н 4 mac M ce ш 
© *00209900909000«00 TT. = | ее | 
Bs. * ES thy Deb. Stock (red.) ss 07 —3102 4 8 8 = | | 
10¹ ж Cani, De МАС | 93 —101 | 4 19 0 a j esc ee 
5 | : | 
6969669 6 0 „ а : J —1 ee ee е 
b | Do. Брег Cent. Cum. Pref.. 10 517 8 - ' , 
Bt. 44% По. EUREN. 9b — 419 0 - | ES 
Bt | umbia Elec. | | 
Del. Ord... s ˙·»— 124 —1 411 6| æ п? i21 
Bt. & Do. . Ord. Btook ............. 100—119 49 3 æ 111 09 
M55 Do. Cum. Perp. Frei. Stcck. 165 —108 412 6 = 0:3 
144 3 Do. aS sot Oral. at Mort. D Dbe. 1087—1065) 4 7 9| æ 105 o 
10t| 4 | at 5 E a a H д : - UNES 
i soos а ала полно one — 341 
5/0 | Do. ar Oent, “A imr $00| a bi. i 
t 8, Do. 9 99669«009005090000900200* 6 — Б 9 1 ae ee . 
Bt! б Do. Cent. Debs. ш... 106—107 418 5| 2 7 ve 
Bt | 57 Do. i and Deb. (red.) e 102 —105 415 8 d 1 t} 104 
St. 67 Buenos Ares Elec. reme 901). 
Ltd. .. | —1:00 5 0 0 
10 | 547 | Buenos "Aj! res "Grand "Nationa) | Ф 
547 Pref. Debs. .............. 101-105 | Б 4 9 ac X 
1С0 E% || Do. 6% let Deb, Bends...... 103 —107 5 12 2 S 
Ens tJaloutta Tramwa mp oa 1 to 105) 1R- ! d i 4 6 1 - | 93 ДА 
5 C3 Do Nos. 105,001 to 187,610 . ti-—i da a on. es 
10 ро. dX 1s 1st Deb. Ntook (red.). 10 —9 427 dec omm es 
j|0 Cape o Tram Shares .... 1113 418 4| - a 
8t. 5X 5% | Co mbo Trams & Lig. 5X lst Mt | : | 
Deb. (red) 108 —15 415 3| oC ` 2s 
! .. | Havana Elec. Ry. Con. Mt. 5 | 
m $1,000 50 year Corp. P de 100 —107 s 2 | 
Madras Elec. Trams 6% Det. 8tk.| 108 —1(5 | 415 3 Ja, Jul А 
| 2 | Montres ke Ry. St'g 5x Mort. ' 
ҮП EN eo Ж Debs. aeg. 102 —104 | (6: 2 ; 
St 5; КА) Ше Теш i 
! icerum b, . — — 
42 үңө. Tus Tramway, bight an | 
Power Cr. $100 Stoc 146 — 14) 5 7 4 RE 
$5 Do. 57 Ist Mt. $. 00 Dis; «sss s. | 100 —42 ! $a 10711 1064 
ELECTRICITY SUPPLY. | 
| 6/0 | Osleutta Elec Sup. он (00 000); 111 121 a 
2.11 Го. (60,001-8),000) ............ 9-94 14119 25 
161 City of шо! Elec. Lt and 
| | Power 5% Beg. 1st Db». 5) —52 !410 1 T 
. Cordoba Lt. and Power Co. ht Mt. / 
Stk. £100 000 6; Bd. de - 8s | | 
L.. | ео. Ltg. & Trac. D: «t AM | 
6. Cum. Pref. ... 234-3 53 P ee 
St. 6% Do. 5% Debs. ................ . 86—00 5 11 = 2 
10 Havana Electricity Co. Shares 10} РЕ € í 
1X 15/8 Do. e ee ee 0—06 542 . 
d rlie Elec. Power & Lig. | ! 
Cum. Pref. 200000 0060000 000020000 оо» | E —1 | ° a 1 еә 
1 1/0 | Rand Electrio .................. 13-11) es pi 
1 .. | River ! late Ele tricily Со. Ord.. -1 | eS sae 11 ә, 
ёа Do, 6. Non. Cum. Pref ...... 1 - } | 1i; "P 
8t. ..| Do. 6% Deb. Sto k. 10) — luz 26 5 014 101 
5| 8/0 t Rosario Electric Co. 6% Ot m. Pref. 56)—:3 |5 6 8| .. „ 
1. 9.8 Do. £4 paid ... 4—43 48 и ox 
10C 43% EOM e - Montreal 4X ist 
Motor Redi 100 —1ʃ3 4 7 5 Ap, Oct 


.. 10/8 Shaws an Water and Power 6% 
| ai, ben (ELESE E] 99 


In calculating the yield, allowance has been made for socrued interest but no! 
for redemption, ¢ Ex Dividend. 
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kg BUSINES 
418 Price T fF DIVIDEND woe ч БЕ МАМЕ. сее 3 88 DUE ber. 
ДЕЕ NAME, Wed. | gi | Doe er EE — ur Lx 
à 8 i High-| Low. „ ELEGTRIGITY SUPPLY. Bn 4. - ш 
| AUA, Ae. & s. d. est. | est. Botrnemouth & Poole Elec. Sup. Ord. 32 —1$} | : 50 "m . 
'ELEGTRIG RAHWAYS,TR 1— 1 ee Ы е» | d dei Do. Cent. Cum. Pref % 10 тй | 5 0 0 ee MEL - 
E Баш пе; creme Erer. 5555 — Im rie | | М | 10 6 ро. Cum еш. Бош. е (red 4). 108 —108 4 8 í Я | - 
; n Do. 44 Ist оо dd i dr 101 18 47 1 Feb, Aug 1024 |1013 ах *Bromley (Ken nt) EL Lt. à Power share ity 24 1 8 an aw 
6'ham & Midland Tram i —] 5 21 e —„ е Ord = 417 6 ex se]. л, 
Do. Cum. End. folly paid) win | 2 zi VV s, T. Brompton & Kensington leo. Šop: Ги 3 9 0 | Mar, Sept i А 
Do. 000000060000 105 —107 aie e ef. 60 %% - adonde = 8 15 ax ++ 
Do. 8 -9 (6 8 1 v l 160 а К 4% | Central Rico, Вар Co 4t d 10 ЕҢ | 410 % Fob, hag | 7, | 
loa en) eal EG fra ine E. A c ded Иа |10 МЫМ ERES 
Do : Debs . . 122 —124 | 4 £e E: b. 9/8 үг ent. еен 106187162 - NL 
Do. 5 Bar Cant. P al Debs 090 ЕЕ 4 9 1 ue 1904 19 Do. op- Stock (rod. 00000990» 990000 К 0 0 Уд A ae 
"Do. ai Det Coni. saa Deb: Block. 91 —98 | 4 6 0 Jane. Dec | 924 | 91 m. s City Undertaking Х Ош, Pret.) 43 5 1 710 M Ө 
Caire Fondon Pref. а 101 —108 | 8 17 8 5 854 84 5; 2/8 Do. re —6eà |418 0 bog "p 
De. Dein са осе 00000025 98 —86 : Н : 3 5 2/8 1 вс n Eres (red J- 109 11 4 1 8 j Deo с is Е ER 
0. er 0020000600000 900007 m 12 ea ow ee ej эое e b 4 e А 
city of Ed Gia E TER % % “be. 9 ет ven] AACHA | & 3 8 | Jan Say m |! 
o . EE ee ee с — © 6995000900009 er: 8 18 п a 
City an South London Bly. Bly. Сов. 0 118 —121 4 2 8 Feb, Ац | .. | .. 8t.| 417 43% VEM Deb. tock DON. Spd on 9} .. | April, Oct 2 
Do. б, i. Perp. Pref азо 117 —190 4 - : ie ee ee b County evens pref. LJ Каз en April, Oct Ч i 
Do. „%%% % e %%% 000000 —116 4 ae РЕ ee ee Do. o ++*өозөеәө ur 417 2 ха К 
Be. ¢ por Cont. Perpisiual Dobe 107 —110 |818 b | мау; Nov 145 [109i 10 4% | County of London Elec. Dede] 12-1 | 416 0 | Mar Sept 12: | 
о 4 per cene Perpetual Deb ,Ord.| 18}—ls} | 4 2 8 =" | | 10 6/0 | Do. 6 por Cent. took (all paid) (rod) 111 — ink | 8 18 11 . [s 
Dublin i oei Cont. Pref: * 16 —16 |8 5 0 à e| oe st.“ 47 4% 14 Bed. КЫ Poo Оегбв.. 108 —106 | 4 b 9 LS. us 
Gh tor therm City Riy. Pri. Ora. UX к=; in р 8t | 4% „Шо: cond Deb Stock Pov, O . iur 
Gt. Northern, 5 а 5 | 8 —9 4 8 11 es LAE 5 : 208 t Do, b per Cent. Cum. (red ees" а 99 —102 4 8 8 az oo | * 
Ош рш ше пыз” со. 4 1014 1003 st, 2% „Do. £} 1st Deb. Stock rd. ..- 99 Z 5 0 0 — — 
р ай, gu 17 18 500 MarBept| - «||, 4, | E ofW Hes Lt.&PowertsZDb.at-(red.)| 100 108 ray T 7 "de 
арек шан оа Inca ca 8 Е ЫЎ | Kensingtn. & Kngtabdg. Ord ......-- % 7 |4 , n с I 
t Do. 6 per.Cen m 600.60 4 108 — 110 4 1 10 Jan, J y ee ae b 6% Do. 6 per Oent 8 b. Stock (red. NW 87 —]1C0 4 0 U "T ; ee 
t Do. per Cent. Debs. eu 157 PL $1—9 98 6 A ee m St 4 25 со Cent. Ге Co.&No 
‘Do. 4 per Cont. Deb. Nock te. .. 5 Feb, ung | .. |||Bt | € Co. aint Station) 45 Deb. Stek. red.) 1 —108 | 837 0 E e 
Liverpool Overhead Railway е е HE | 415 з Fam | АРТ =: n Electric Supply —— Ta 17 51 5. 
Do. 4 Per Cent. Deb. .., 99 103 | 819 3 Yen, Joly | | во Per Cent. lst Mort. Reb. 99—102 | 318 8 мавр 51 1 
Do. Cent. А ^ сосове е 93—10 417 6 - US 71 St 4% Do: E Cent. is 8 " Ord 206 i 10 —11 5 0 0 A Oct 1 H иф 
London аат 0 9 3 17 8 = 102 |10 | 42 politan Electri VV 5j 3 16 8 Jan. July | 9: : 
Mersey t M zA Stock.. *39990000091000000€ 4 1, . - = ~ 2: b 1 Do. ы чач Deb. Stock Ist Mort, 109 2183 ч Ч Jn, Dec .. 8 | as 
er Cent. Perp. Pref. 00000: 0000060 8 — $ e = 1 PE 8t. 2 Do. er Cent. Mrt. Db. Btock red 100 = i e wei 
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no 4 Det Deb. Btock ef ee „ „ ао оводо SOF oos 105 = 4 é 1 Ma we Р 4 10 7 7, 50. Mi D e b. 3 5 105 — 100 К 155 : | Jap, p &; 
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Do. (рр Cent. Deb. Btook ........| 101 —104 | 4 6 7 = — s ооо! 4% | „ро. 4% C орев Elec. Sup. Mj-pao| ii |215 7 San dare 
sgn ote grag eres e ee, | E ner Conse ea up i a Ph re dame gab | _ 
paid * ae ә . oit 1 ec Pos eem 14 = | a é ! 
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| 1 5) 8/6 r Cent. Deb. Stock (red.) .. 98 —100 DAE 
TELECRAPHS. | i Do. 94 ctric 8u eee 94—51 7 5 5 . AA 
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NOTES. 
— — 

IN his lecture on ** Domestic Electric Lighting " at the Elec- 
trical Exhibition last Friday, Mr. SWINBURNE pointed out in 
a very happy way one of the great advantages of domestic 
electric lighting. His estimate that a house could be left one 
or two years longer without re-decoration if electric lighting 
had been substituted for gas lighting, erred, if anything, in 
favour of gas lighting, but even on this basis he pointed out 
that it would pay an ordinary householder to have electricity 
instead of gas for lighting even if he had his gas for nothing. 
This point of view has not always appealed sufficiently to the 


ordinary consumer. 
— 


WIEN speaking of the relative cost of gas and electric light- 
ing, Mr. SWINBURNE was, perhaps, less fortunate, for in hold- 
ing up to ridicule the gas people's claims for the comparatively 
high efficiency of their mantles, he unconsciously retained the 
air of verisimilitude with which these comparisons have been 
endowed. Comparisons with the ordinary carbon filament 
lamp should be made on the basis of the ordinary flat-flame gas 
burner, and when high-candle-power gas burners are mentioned, 
they should be compared with the corresponding high-candle- 
power and high-efficiency electric lamps. He was addressing 
a sympathetic audience, and probably assumed that they 
possessed a full knowledge of these things, but it would have 
been better if he had been a little more definite in this part of 
his lecture, even, if necessary, at the expense of some of his 
amusing paradoxes. 


| same thoroughfare with modern arc lamps. 


WE referred in our last issue to the incandescent street 
lighting in the City of London. Whatever may be the results 
of the comparison between the new high-pressure incandescent 
gas lamps and the arc lamps which have been in use in the City 
for the past fourteen years, there can be no doubt that, whether 
viewed from the point of view of cost or efficient lighting, the 
return to gas would not be in the interests of the public who 
have to use the streets and to pay for the lighting of them. 
Taking, for example, Fleet-street, in which twelve old arc lanterns 
have been replaced by thirty-four pairs of high-pressure incan- 
descent lamps, the Gas Light & Coke Co. have stated that the cost 
of these is £207 per year, the “effective candle-power near 
the pavement" being 5,000. We have taken the trouble to 
obtain estimates of what would be the cost of lighting the 
It may be noted 
that the length of Fleet-street is about 550 yds. and the 
width is some 30 ft. or 35 ft. 


— — 


ONE supply company engineer estimates that twelve new 
* Flame " are lamps could be installed on new posts and sup- 
plied with current for 4,000 hours per annum at a total charge 
per annum of £204, including repayment of the interest on the 
capital in 30 years. He has observed the light of the present 
gas lamps in Fleet-street and judges that the Flame lamps 
referred to above will give a far better illumination. Mr. L. L. 
RoBINSON, electrical engineer to the Borough of Hackney, has 
made an estimate, based on the results in that district, where 
electric street lighting is made use of to a large extent. He 
informs us that, if the street were in Hackney, he would be 
able to carry out the work by means of 12 modern arc lamps, 
giving about twice the light of the gas lamps mentioned, for 
the sum of £192 per annum. 

THE electrical engineer and manager of another metropolitan 
borough electricity department finds that in his district he can 
burn ten 10-ampere arc lamps in series on the 480-volt mains 
for a total cost of £16. 10s. per lamp per annum. This works 
out to £198 for 12 lamps. If, however, flame arc lamps were 
used of the “oriflamme " type, which would permit of twelve 
lamps burning in series at 480 volts, he estimates that, allow- 
ing £16. 10s. per lamp per annum for the extra cost of the 
carbons, a far higher effective candle-power could be obtained 
for the same cost of £198. In this estimate he has allowed 
for burning from sundown to sunrise, and has included the 
amount of foggy weather experienced in 1904. 
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Messrs OLIVER & Co. have sent us a detailed estimate of 
the cost of lighting the same street with their new flame are 


lamps. We give the following extracts from their letter: — 
In basing the figures we give below, we estimate that if the arc lamps 
we recommend be placed on the existing posts, the effect would be even 
more than could be desired from an efficient lighting point of view, on the 
assumption that our new “Oriflamme” arc lamp is employed. These lamps 
consume 350 watts, as against an ordinary 500 watt open-arc lamp, and 
give with this consumption at least 100 per cent. greater light. With an 
average burning hours of 4,500, which, we take it, would be about the cor- 
rect number of burning hours, allowing for fogs and dark weather, these 
12 lamps would consume 19,440 units. As most of the large electric 
supply companies are now prepared to supply street lighting at round 
about 1d. per unit, the total cost per annum estimated at 1d. for current 
is £81. The cost of carbons in trimming these lamps we guarantee 
as 0:09 of 1d. per lamp-hour, and you will find that this works out- 
at £20.'5s. per annum for the 12 lamps. The cost of trimming and 
maintenance we are prepared to guarantee at 0°08 of 1d. per lamp-hour; 
this amount for the 12 lamps is £18, making the total cost of electricity, 
carbons and labour £119. 5s. 
The capital cost involved in altering the 12 existing arc lamp posts, 
taking away the present lanterns, and in their place substituting swan- 
neck brackets with hoisting gear, would be under £200, which figure 
would include any alterations in connection with mains for altering 
to the new conditions of supply. The lighting of Fleet-street would be 
probably five or six times as efficient as at present, and one great advan- 
tage for City lighting would be that, as the light has a pale yellow tint, in 
foggy weather it would illuminate better than the present lamps. 
The figures we have given above are tbose we are prepared to guarantee 
in the event of a large number of lamps being employed in the same dis- 
trict. It would not be possible, for instance, in the event of 12 lamps 
being put up to trim them for the figure we have given, nor do we con- 
tend that an electric supply company would be prepared to supply at so 
low a figure for a small number of lamps. . . . The lamps would 
burn under the conditions as &bove for 40 hours without requiring to be 
re-trimmed. 


IT will be seen that Messrs. Oliver's estimate does not take 
into account the capital charges on the mains and that, in con- 
sequence, their figure is far lower than the others we have 
cited. These other figures, however, show a remarkable agree- 
ment, and we do not doubt that the City Corporation will soon 
repent of its retrogressive policy and will replace, not only 
the experimental gas lamps, but also the old arc lamps and 
lanterns with an up-to-date, cheap and efficient system of street- 
lighting. 

— 

WE аге sure that the travelling public in London generally, 
and that section of it interested in the East End of London 
particularly, will regret the decision of the Stepney Borough 
Council with regard to the electrical equipment of the tram- 
ways in that borough. The local Council has refused its con- 
sent to the adoption by the London County Council of the 
overhead trolley system upon the line from Aldgate through 
Whitechapel to Stepney, and ending at the county boundary 
in Bow-road. Part of this line is in the Borough of Poplar, 
which Council has agreed to the use of the trolley system, but 
the action of the Stepney Council has created something in 
the nature of a deadlock. There are both engineering and 
economic reasons why the trolley system should be employed on 
this route. In the first place, as the County Council points out, 
the top of the tunnel of the Whitechapel & Bow Railway is 
within a few feet of the roadway for a certain distance, render- 
ing the heavy expenses of installing the conduit system still 
heavier, whilst in the second place, the thoroughfare traversed by 
these lines is one of the widest in the metropolis, and a row of 
poles down the centre of the roadway would be in no way an im- 
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pediment to traffic. Probably by this time the County Council 
regrets having given the Borough Councils an absolute veto in 
the choice of systems in their respective districts, as was done 
in the Act of 1900, and it would appear that to have fought the 
matter out before Parliament—a fight which the County 
Council would probably have won—would have been the most 
expeditious and least expensive manner of dealing with this 
matter after all. 


5 


THE Hastings tramways, described in this issue, аге рго- 
bably one of the most difficult lines in this country, on account 
of the steep gradients and sharp curves. There are gradients 
up to 1 in 93, which is approaching the limit at which the rack 
system comes into consideration, and curves of less than 40 ft. 
radius, these curves in many cases being actually on some of the 
steepest grades. We were glad to see, on our inspection of the 
lines this week, that the construction of the line and of the cars 
bears evidence of the best class of British workmanship through- 
out, and we trust that there will be a perfect immunity from 
those deplorable accidents which have occurred in one or two 
notable instances in the past. 


a дозанын 


THE letter from Messrs. Siemens Bros. & Co, which we pub- 
lish in another celumn, contains some interesting information 
relating to tantalum lamps. Although no specific reason is 
given, it appears that, at present, it is not advisable to use 
such lamps on alternating-current circuits owing to the fact 
that considerable blackening of the bulb ensues, The blackening 
is due, we believe, to a deposit, probably of the metal itself, on 
the glass. This does not occur when the lamp is supplied 
with continuous current, in which case it is stated that the 
useful life is from 400 to 600 hours. Messrs. Siemens are to 
be commended on making known this defect in the lamps before 
too many of these are on the market, but it would have 
been more commendable still if they had delayed the issue of 
the lamp altogether for a few months until proper life tests 
had been carried out both with continuous and alternating 
current. 


Junior Institution of Engineers.—The Junior Institution of 
Engineers will visit the Electrical Exhibition at Olympia at 
4 p.m. on Wednesday, October 18th, by invitation of the 
Executive Committee. 


Cable Interruptions. Date of Interruption. 


Tarifa — Tang ieee Jan. 18, 1904 
Jamaica — Colßoo nun Jan. 10, 1905 
Саайїх2—ТепепЙе............................ July 20, 1905 
Kotonou—Grand Ваѕват.................... Oct. 4, 1905 
Bathurst —Sierra Leone ................ Sept. 28, 1905 


Electro-Harmonic Society.— The first smoking concert of 
the season arranged by the Electro-Harmonic Society will be 
held on Friday, October 20th, at 8 p.m, in the King's Hall, 
Holborn Restaurant. Mr. W. Worby Beaumont will be in 
the chair. 


Dielectric Strength of Insulating Materials.— Mr. Sydney 
Evershed has been good enough to call our attention to two 
printers’ errors which occurred in the last part of Prof. 
Kinzbrunner’s article * On the Ratio between Thickness and 
Dielectric Strength of High tension Insulating Materials in 
our last issue. On p. 979, col. 1, fifth line from the bottom, for 
“square " read “square root." On p. 980 the heading of the 
third column in the table should be ** Glazebrook and Rayner.” 
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Rugby Engineering Society.—An ordinary meeting of the 
Rugby Engineering Society will be held on Thursday, Oct. 19, 
at the Benn Building, High-street, Rugby, when the following 
Paper will be read: “ Electric Switchgear,” by J. Whitcher. 
In the report of the council for the session 1904-5 it is an- 
nounced that two premiums were awarded by the British 
Thomson-Houston Co. for the following Papers: The Appli- 
cation of Electric Power to Collieries,” by G. M. Brown; 
* Pattern Making," by R. Watson. Fourteen meetings were 
held and two visits were paid to works last session, the average 
attendance being 70. 

Birmingham and District Electric Club.—4A meeting of the 
Birmingham and District Electric Club will be held on Satur- 
day, October 14th, at the Colonnade Hotel, New Street, 
Birmingham, at 7:30 p.m. The following programme has been 
arranged : Topical discussion and interchange of opinions 
and experiences. Subjects: Gas v. Electricity, Alternating 
v. Direct-current Motors, Copper v. Carbon Brushes, Water- 
tube v. Lancashire Boilers, Suction v. Town Gas for Power 
Purposes. An extraordinary general meeting will be held at 
the Municipal Technical School, Suffolk Street, Birmingham, 
on Saturday, November 4th, when a Paper (with demonstra- 
tions) will be read by Mr. J. H. Stansbie on ** Electric Furnaces.” 


Personal.—Mr. James K. Bock (of Messrs. Livesey, Son & 
Henderson, and formerly borough electrical engineer of West 
Ham) is proceeding to Havana to-morrow (Saturday) to act as 

eneral manager and engineer to the Havana Electricity Co. 
or a period of nine to 12 months, with full powers to do 
everything necessary to place this undertaking on a sound 
basis commercially and technically. 

The “London Gazette for October 6th contains an announce- 
ment that the King has given Geo. Raymond, Esq., superinten- 
dent of the Eastern Telegraph Co. at Corfu, His Majesty’s licence 
and authority to accept and wear the insignia of the Fourth 
Class of the Order of the Crown conferred upon him by the 
German Emperor in recognition of valuable services rendered. 


Strike in the Berlin Electrical Industry.—All sorts of 
rumours have been going round during the past week as to 
what is going on behind the scenes in Berlin in connection with 
the strike and lock-out of electrical employés, but the only 
clear fact known is that the strike is still proceeding, and that 
the number of men idle may very possibly be added to by the 
action of the masters in other industries, who are in sympathy 
with the electrical employers. Some doubt is expressed, how- 
ever, as to whether the threatened lock-out by the Metal and 
Hardware Employers’ Association will be put into effect on 
Saturday, for it would seem that most of the masters concerned 
agreed to the publication of this notice as a threat that would 
never be enforced. The one pleasant feature in this unpleasant 
business is that the strikers have conducted themselves in a 
perfectly orderly manner, and that the public supply of elec- 
tricity in Berlin and also that to the tramways has not been 
appreciably interfered with, although the electricity works are 
practically in the same hands as the manufacturing works 
whose employés are on strike. 

Royal Oollege of Science.—On Thursday last week Prof. 
Judd distributed the prizes and medals awarded last session to 
the students of the Royal College of Science. The ceremony 
took place in the lecture theatre of the Victoria and Albert 
Museum, South Kensington. Prof. Tilden, who has succeeded 
Prof. Judd as Dean of the college, in opening the proceedings, 
referred to the losses which the college had sustained in the re- 
tirement of Prof. Judd, and the resignation of Dr. Skeats, who 
had left to take up important duties in the Melbourne Univer- 
sity. He reminded his audience that the college was now a 
school of the London University, and that in 10 years 76 
students had taken the degree of B. Sc., 30 had taken first-class 
honours, 33 second-class and 24 third-class. Prof. Judd, after 
distributing the prizes, made a short speech, in which he ac- 
knowledged the courtesy and consideration which he had 
received from his colleagues during his 45 years connection 
with the school. Mr. R. L. Morant, Permanent Secretary of 
the Board of Education, in the absence of Lord Londonderry, 
subsequently thanked Prof. Judd on behalf of that department 
for his efforts in the interests of science. 


South Lancashire Electric Traction & Power Co. (Ltd.)— 
The undertaking of the above company, which consists of the 
whole of the issued shares in the South Lancashire Tramways 
Co. authorised by the South Lancashire Tramways Act, 1900, 
and the whole of the issued shares in the Lancashire Light 
Railways Co. (Ltd.) authorised by the Liverpool and Prescot 
Light Railway Order, 1898, were advertised for sale. and 
tenders were to be received on October 2nd. On October 3rd 
a meeting of the debenture holders was called by the receivers 
Mr. J. R. Salter and Mr. J. M Henderson—by the direc- 
tion of the Court, to take their views upon the tenders 
received and to consider the position. generally. At this 
meeting it was explained by the receivers that two tenders 
only had heen received for the property, and after consider- 
ing the position generally, the debenture holders present 
in person and by proxy asked the Court to accept the tender 
of the Hon. Arthur Stanley, M.P. (a large debenture holder) 
for the assets covered by the debenture issue at a price of 
£150,000, notwithstanding that the purchase price was below 
the reserve price fixed by the Court, upon Mr. Stanley under- 
taking to offer to the other debenture kolder, ratably to their 
respective holdings, the right of participating on the same basis 
as himself in any company which might be formed to take over 
the said assets, or in any other dealing which might be made 
therewith. We understand that Mr. Stanley is proposing to 
form a new company, and has invited the debenture holders, 
in accordance with his undertaking, to participate on the same 
basis as himself in this formation. Among the other debenture 
holders are Mr. J. P. Beecham, Messrs. R. W. Blackwell & Co., 
Messrs. A. Krauss & Son, the Nuremberg Machine Co., Parr’s 
Bank, Messrs. Witting, Eborall & Co.and Messrs. Yates & Thom. 


Steam Turbines.—Prof. W. H. Watkinson, the newly- 
appointed professor of engineering at Liverpool University, read 
a Paper on “Steam Turbines” on Tuesday under the auspices 
of the Students’ Engineering Society. The audience included 
the Vice-Chancellor, Pro-Chancellors and the leading engineers 


of Liverpool. 

Upon taking the chair, the Lorn Mayor or LivERPOOL remarked that 
the invitation to attend that evening gave him the opportunity of show- 
ing his sympathy with the university as the representative of the city, 
and they knew that the university and the city were inseparable. It was 
most appropriate, too, that the chief magistrate should be asked to be 
present to welcome the new professor, and he cordially extended a civic 
welcome to Prof. Watkinson. They had reason to be proud of his appoint- 
ment to the Liverpool University. 

Prof. W. Watkinson thanked the Lord Mayor for his welcome, and in 
the commencement of his Paper said that the steam turbine was the 
oldest and simplest type of steam engine, Hero of Alexandria in 125 в.с. 
having used a primitive reaction type.  Hobert Wilson, of Greenock, 
patented a compound steam turbine in 1840, but its utility was not under- 
stood. It was not until the Hon. C. A. Parsons investigated the con- 
dition for efficiency that it became a practical success. One of the diffi- 
culties was that of the high velocity of steam, which in the De Laval 
turbine reached 4,200 ft. per second. The high peripheral speed of the 
wheel required only a small shaft to transmit the power, and in a 300 E. p. 
machine only а Ig in. shaft was used. This machine owed its success 
chiefly to its flexible shaft which at high speeds gets a set and the wheel 
rotates without vibration. The ordinary method of balancing is quite 
useless owing to slight differences in density of the steel forming the 
wheel. The revolutions per minute ranged from 500 to 30,000 in the 
small sizes. Another pvint about the De Laval turbine was that 
the rim of the wheel was specially thin and would burst on about 100 per 
cent. increase of speed, whereas if the whole wheel burst it would break up 
the casing and disaster would ensue. After describing the Parsons type 
in which the pressure falls gradually with the passage of the steam 
tbrough the turbine, the lecturer referred to the Curtis, Rateau and 
Westinghouse types, which partook of the nature of both the De Laval 
and Parsons type. The types of marine turbines and the vessels fitted 
with them were shown by the lantern. A notable point was, that whilst 
the practice a short time ago was to fit three propellers on one shaft, the 
latest boat, the ‘‘ Carmania had only one on each shaft. He considered 
that the next development would be in connection with screw propellers 
for marine work, for if they could design & propeller to revolve at two or 
three times the present speed, the turbine could be reduced in weight 
aud cost. In conclusion, he regretted that though important research 
work, of which records had been published, was done in France, Germany 
and the United States, there was, so far as he knew, not a single ud 
neering laboratory in the United Kingdom adequately equipped for teach- 
ing or research work on this subject. This state of affairs should not be 
allowed to continue, or else we should lose the lead we had got in this 
branch of industry. 

Mr. AsPINALL (general manager of the Lancashire & Yorkshire Rail- 
way) proposed a vote of thanks and welcomed Prof. Watkinson on behalf 

f the Liverpool engineers. On the president, Mr. H. G. Williams 
seconding this resolution, the meeting terminated. 
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HASTINGS ELECTRIC. TRAMWAYS. 


Through the courtesy of Messrs. Dick, Kerr & Co. we have 
been afforded an opportunity to inspect the new system of elec- 
tric tramways at Hastings which has recently been put in 
operation. This system of tramways, which is the property of 
the Hastings and District Tramways Co., is of particular interest 
owing to the extremely steep grades and sharp curves which 


S sd 


M. 
— 


ä М REE SRR 


D 


p 
Udd ТЙЛ! 74 


Б © 
х e R 
К : HE: 
У om | | a NEM II:: 
N о 3 ' 
i d E N i 
8 r ! Stores б 
N N j 
N Id o B 
N *- N 
E = € N H 
. : ^ 
S I 9 — ANS AS ASA 
E L 3 cR S 
N : 5 8 
8 о H 
3 E o |3 н i 
N - c Ы 2 х 
Ej u$ > 
S 9 = or» Ir WA LoS 
: © хо |] N 
N N U y 
: = | ў 
` ш. H | 
s | ў 
S | i 
3 1122 
à i 
3 | 
m 
SE | 'm X 
i ÁN * 
EN i * М 
N E M | 
h HS 
=R - $ 
> oa: ШЕ 
Б Room [| ; $- — 
S -y 
Д N § Bath 
RM HEBES A c ane a e a 
ry 
: | 
ы 1 
U 
== ! 
U 
1 
1 
— 1 
ea 1 
23 ' Scala of Fect 
' 
! 10 20 30 40 50 
l 
' 
1 
П 
П 
[ 
! 


Chimney 171: O^ high 


——Ü— te ooo omm 


_ Cooling Tower 70-0 high from tank 


Cross SECTION AND PLAN or Power Station SHOWING GENERAL 
ARRANGEMENT OF PLANT. 


have to be negotiated, these occurring simultaneously in many 
The steepest gradient is about 1 in 93, and the sharpest 


cases. 
curve 361 ft. radius. 


The lines at present in operation form a circular route about 
94 miles in length. Starting from the Memorial” and follow- 
ing the main road inland in a north-easternly direction through 
Queens-road, past the Alexandra Park to the village of Ore, 
the line turns to the north-west along the Old London-road 
for nearly 3 miles to Daldslow, and finally returns down Silver- 


hill and through“ Bohemia” to the ** Memorial." 


The line runs through pretty country and commands excep- 
tionally fine views of the sea and coastline, and of the hills 


and valleys inlaud. 


There are two short branches from this route, one from Ore 
to the back of the Old Town or fishing village of Hastings, and 
the other from Silverhill to Hollington. Another route, 
which is in course of construction, will ultimately run right 
along the sea front of Hastings and St. Leonards, to ‘‘Bo-Peep” 
where it turns inland with the road and goes on to Bexhill. 

The portion along the sea front, however, has not yet been 
commenced, and in fact the system which is to be adopted 
for it is not yet fixed. In accordance with the Company’s 
parliamentary powers, the overhead system may not be employed 
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PLAN AND Cross SECTION or BuLVERHYTHE SUB BTATION. 


on the sea front unless the objection to it has been waived by the 
Hastings Corporation. On the other hand, it would appear 
that the conduit system is unsuitable on account of the close 
proximity of the sea, which even washes over on to the road 
sometimes when the tides are unusually high, so that it would 
be extremely difficult to maintain the insulation of the line. 
This leaves the choice only between various surface-contact 
systems unless the Hastings Council forego their objection to 
the trolley wire when they have observed the success of the 
present routes. From *'Bo-Peep" onwards to Bexhill, how- 
ever, the line is under construction, and a considerable length 
has been completed. 

The main portion of the system is of the usual tramway 
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construction, but on a section of the route towards Bexhill, | peryard, and are laid in 45 ft. lengths, with the customary pro- 
the line leaves the main road and crosses through fields by | portion of shorter lengths,» allow for closures. The rails are 
means of a new road 30 ft. in width and about 5 furlongs long, | generally in accordance with standard tramway practice, 6 inches 
constructed by the Company. When complete, the system will | deep, with a groove of I im width; ordinary butt joints are 
be some 30 miles in extent. It should serve the needs of а | used, with six-hole fish-plates secured by bolts, each joint 
large permanent population, and will be much appreciated by | being fortified by a 24 in. length of rail bolted on the under 
the numerous visitors to Hastings and Bexhill. side and embedded in concrete. Neptune copper bonds are 
used for bonding throughout. 

The construction of the overhead 
lines is carried out generally on the 
side pole system, with bracket arms 
and flexible suspensions. The poles, 
which have an overall length of 31 ft, 
are made up in three sections of lap- 
welded mild steel, and are erected 
about 40 yards apart in holes of a 
depth of 6ft., the excavations being 
entirely filled in with concrete. The 
trolley wire is of hard drawn copper, 
4/0 S.W.G., having a diameter of 
100 in. with a breaking strain of 22 
tons per square inch. The sections 
are as usual about half-a-mile long. 
The ordinary soldered ears are ШОТ 
Three - core, paper insulated, lead- 
covered cable, armoured with steel 
wire, is employed for the high-tension 
feeders, each cable being laid in a 
separate trough and run in solid with 
bitumen. The low-tension cables are 
insulated with vulcanised bitumen, and 
are also laid solid in troughs. The 
whole of the feeder cables, both high 

— | tension and low tension, were supplied 
View or Вов House INTERIOR. by Callender's Cable & Construction Co. 
The power station adjoins the Ore 


The contractors for the whole of the work have been Messrs. | station on the South Eastern Railway, and a siding has been 
Dick, Kerr & Co.; the consulting engineers for the scheme | constructed between the railway and coal store to facilitate 
being Messrs. Kincaid, Waller, Manville & Dawson. It is the supply of coal. The coal trucks can be brought right into 
obvious, from a consideration of the routes indicated, that the | the boiler house, so that no coal conveying plant is necessary. 
system necessitated high-tension transmission with sub-stations. · The steam plant consists of three Babcock and Wilcox 


The power house is situated at Ore 
Valley, about 11 miles from the 
“Memorial” on the circular route. 
Both continuous current at 500 volts, 
and three-phase alternating current at 
6,600 volts is generated there, the 
latter being converted at the sub- 
stations to continuous current at 500 
volts. Опе sub-station is erected at 
Silverhill, and is now in complete 
working order, the second one at 
Bulverhythe, on the Bexhill road, 
being nearly completed. 

The greater part of the line now 
in operation is single or interlaced 
track, the route mileage being about 
eleven, and the length of single 
track approximately 16 ‘miles. It is 
laid to a gauge of 3ft. 6in. The form 
of track construction mostly used is 
macadam with granite setts serration, 
the rails and setts being laid on a 6 in. 
bed of six to one portland cement con- 
crete ; in cases, however where traffic 
is heavy, the roadway between the 
rails, and for an average space of 18 
inches on either side, both double and i 
98 dem hal yi а de s ^s View or 51хогЕ Set, вноміхе А.С. ахо D.C. MacuiuEs COUPLED TOGETHER IN Power House. 
part of the route near the centre of 
the town wood paving throughout has been adopted. In all, marine water-tube boilers, with a working pressure of 180]b. 
such cases a 6 in. bed of portland cement extends for the full | per square inch and natural draught. Each boiler contains a 
width of the tramway. The portion across country along the | steam superheater and is capable of evaporating 14,000 lb. 
new roadway is of the tramroad sleeper construction, ballasted | per hour. The superheat is 120°Е. The gases and products. 
to rail level. The rails are of the girder type, weighing 90 lb. | of combustion are carried through a main horizontal steel flue, 
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constructed above and behind the boilers, into a self-supporting 
chimney also of steel, 8 ft. in diameter and 175 ft. high, erected 
clear of the building. Both flue and chimney are so propor- 
tioned as to admit of extensions in boiler plant. 

The feed water supply is provided for by two of Messrs, 
J. P. Hall & Соз direct-acting differential steam pumps, which 
are housed in a pump room, opening out of the boiler room, 
and each pump is capable under normal circumstances of deal- 
ing with from 30,000 to 40,000 Ib. of water hourly. 


G — 


SILVERHILL SUDP-STATION, SHOWING A.C. BipE oF RoTARIES AND 
SwiTcHBOARDS. 


The steam main is of solid-drawn mild steel, 8in. internal 
diameter, arranged on the “ring " system, the “ring” being 
divided up into a suitable number of sections by means of 
through-way valves, and one half of it is arranged vertically 
above the other, the whole “ring” being suspended upon the 
boiler house side of the wall which divides the power house in 
two. Each of the boilers is connected by means of a 5 in. pipe 
to the lower half of the main steam range, while each of the 
four steam engines, already installed, derives its supply 
from the upper half of the ring main by means 
of branch pipes of the same bore as the engine steam inlet. 


SILVERHILL Sun-sTATION, BHOWING D.C. SIDE or ROTARIES AND 
TRANSFORMERS. 


Each section of the ring has its own particular draining pocket, 
in addition to which a separate pocket is provided at each end 
of the ring. All these pockets are fitted with automatic appa- 
ratus for the instant clearance of such water as may reach them. 
Automatic isolating valves are fitted into each separate boiler 
supply pipe. 

Besides the main steam ring, a second of smaller diameter has 


been erected, through which steam is supplied to the auxiliary 
engines. 


- 
— —— 7 ЫРЫА ачр ЬИР SG E оС) 
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copper, solid drawn, with flanges of gunmetal brazed on. The 
bodies and covers are of Siemens-Martin acid process cast steel, 
and those on the main ring are provided with bye-pass valves 
to facilitate operation. The pipes are all covered with a com- 
position containing 85 per cent. of magnesia, which is wired 
every foot, the whole being covered with plastic material, over 
which strong canvas has been neatly sewn and suitably painted. 

The steam upon leaving the engines is dealt with by a surface- 
condensing plant supplied by Messrs. W. H. Allen, Son & Co., 
which has been erected in the basement of the engine room. 
Its pumps are driven by means of a 48 B.H.P. vertical com- 
pound enclosed high-speed steam engine, the circulating pump 
being coupled directly, while the air pumps are driven through 
single reduction gearing. The condenser is designed for deal- 
ing with about 20,000 lb. of steam per hour, xd producing à 
vacuum to within about 5 in. of the barometric pressure when 
supplied with 1,850 gals. of circulating water per min. at a 
temperature of 80^F. It is of the ordinary cylindrical type, 
with tubes and tube-plates of bronze, the tubes having an 
external diameter of 0°75 in. with a thickness of 0:048 in. The 
air pumps are of the two-throw vertical single-acting Allen- 
Edwards pattern, 12 in. diameter by 10 in. stroke, and are 
worked from a pair of cranks upon a shaft working in cast-iron 
bearings mounted on A frames, and they are connected to the 
engine shaft through a raw-hide pinion, gearing into a spur 
wheel. The normal speed of the air pump is 160 revs. per min. 


Bancozk & Wincox MARINE ТҮРЕ BOILER. 


The circulating pump is of centrifugal type, with suction and 
discharge branches 11 іп. in diameter. It delivers the cit 
lating water to the distributing troughs of the feeding tg“ 
inside a Klein cooling tower. The pump casing an | 
are of cast iron, the latter being carried оп a steel shaft couple: 
direct to the engine, which runs if necessary at a speed of 1^ 
revs. per min. A single-acting force-pump is provided, drive 
by а disc-crank keyed on to the end of theair-pump crankshaft. 
This pump has a diameter of біп. by 10 in. stroke, and В 
capable of dealing with the full quantity of condensed steam. 
and of delivering it against a head of 20 ft. into a Davis Perret: 
cleaning apparatus. This apparatus combines an electrical ш 
ment of water with a filter of the Wilson automatic self-cleanin: 
type, as supplied and made by Messrs. Masson, Scott & Co. ds 
condensed water is received in wooden treating tanks, divided by 
metallic electrodes, which are so arranged as to cause the wale’ 
to circulate from inlet to outlet, and in its passage it is subje 
to the action of electric current, with the result that the emul- 
sive character of the oily water is destroyed, the oil forming * 
flocculent precipitate, with the oxides of the metal, which а 
removed by a simple filter. A continuous current at a Pre 


The branch pipes to the auxiliaries are all of { sure of about 500 volts is used, the tanks being supporte 
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upon insulators carried upon an overhead platform within the 
boiler room and just above the pump annexe. A galvanised 
wrought-iron tank, having a capacity of 1,000 gallons, is 
installed for the reception of the clean water from the filter, 
and this tank acts as a hot well, from which the feed pumps 
suction is taken, and into this tank such small make up as is 
necessary is supplied from the feed tank. 

The engines, of which there are four, are of the Belliss 
three-crank triple-expansion type, with forced lubrication. 
Each engine is capable of giving a normal output of 540 B. N. P. 


Cugve at Sr. HELENS Park ROAD AND Laton Roap. 


when running at a speed of 375 revs. per min., condensing or 
non-condensing, with a steam pressure of 175 Ib. per square 
inch at the stop valve. 

Two alternators and one continuous-current generator (all of 
Messrs. Dick, Kerr & Co’s standard designs) are directly 
coupled to the Belliss engines, the fourth engine driving an 
alternator and generator coupled together so as to form a re- 
serve in case of the breakdown of either class of unit. The 
alternators generate three-phase current at 6,600 volts 25 cycles, 
each machine being provided with a directly-driven exciter on 
an extension of the shaft. They are designed for a continuous 
output of 300 kw., and to sustain an overload of 25 per cent. 
for one hour with a moderate rise in temperature. 


STEEP GRADIENT ON Mount PLEASANT Rob. 


The rotor spider of the alternators is made of high quality 
cast iron, and is of strong design ; the hub is provided with a 
flange for bolting to the engine flywheel, and is pressed on to 
the shaft by hydraulic pressure, and key-seated. The pole- 
pieces are of laminated steel and are held together between 
two cast-steel end plates. The upper part is of a T-shape con- 
struction for holding the field coils in position ; the lower part 
of the pole-pieces is dovetailed for fixing on the rim of the rotor 
and held in position by means of keys. The removal of the 
field coils is effected by sliding the pole-piece from the dove- 


tailed groove parallel to the shaft, without disturbing any 
other part of the machine. The design and shape of the pole- 
pieces gives a distribution of lines of forces in the air-gap 


to produce an approximately sinusoidal-shaped wave of 
E.M.F. The stator frame is built in two halves and is of cast 
iron. Complete ventilation of the laminations is combined 


with rigidity of the frame. The coils are former wound and 
are embedded in rectangular slots, being held in position by 
wooden wedges, and are easily and quickly replaced. They 
are protected outside the laminations by means of a perforated 
cast-iron shield, cast in sections, bolted to the frame and easily 
removable. 

The continuous-current machines are designed to give an 
output of 300 kw. when running at 375 revs. per min. at a 
pressure of 500-550 volts. Their magnet frames are of cast 
iron, the pole pieces are of laminated steel and cast into the 
magnet frame, and the field windings are over-compounded to 
give а 10 per cent rise in the E. M. F. from no load to full load. 

The switchboard also follows Messrs. Dick, Kerr & Co.’s 
usual design. It consists of 20 marble panels, each supported 
independently on an iron frame. The board has three A.C. 
generator panels, one A.C. spare generator panel, one A.C. 
total output panel, four A.C. outgoing feeder panels, two D.C. 
generator feeder panels, one D.C. total output panel, one 
Board of. Trade panel, one negative booster panel, and six D.C. 
feeder panels. The whole of the E.H.T. oil switches are con- 
tained in a special chamber beneath the main switchboard gal- 
lery, each switch being isolated in a separate cell, the front 
of which is closed: by. a sheet-iron door. The switches are 
operated from the main gallery by wooden rods and levers, 
and the panels.on the gallery contain no instruments or 
switches carrying current at high pressure. 
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Cross SECTION oF SINGLE Track. МАСА”АМ AND GRANITE PAVING. 


At the Silverhill sub-station there are three Dick Kerr stan- 
dard 200 kw. compound-wound rotary converters, running at 
750 revs. per min., and generating continuous current at 500- 
550 volts. Each rotary has its complement of three single- 
phase oil-cooled step-down transformers. The rotaries are 
capable of dealing with an overload of 25 per cent. for one hour. 
The Bulverhythe sub-station is similar to the one at Silverhill, 
and is equipped with a similar number of rotaries with the 
necessary transformers and switch gear. Each rotary has 
three 70 kw. single-phase oil-cooled transformers, constructed, 
as the rotaries, by Messrs. Dick, Kerr & Co. The transfor- 
mers, which are mesh-connected, transform current from 6,600 
to 840 volts; they are contained in ribbed cast-iron tanks. 
The secondary coils are insulated from the iron by mica insu- 
lation and oil-proof material, the high-tension coils, outside the 
secondary coils, being insulated in the same manner. Special 
circulating ducts are provided for free circulation of the oil 
between the iron and secondary and secondary and primary, 
in order that the core and winding may be thoroughly cooled. 

Two car sheds have been constructed. The principal one is 
at Silverhill, has six tracks, and is capable of accommodating 
36 cars ; the other car shed is in course of erection at Bulver- 
hythe. A well-equipped repair shop has been provided in the 
former depot. 

The rolling stock, of which there are already 80 cars in use, 
and 10 more almost ready for delivery, are of the double-deck 
single-truck (non-reversed) staircase type, with a seating capa- 
city of 20 inside and 22 outside The car bodies were built 
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by the United Electric Car Co., and have all the latest improve- | as the floor of the basement is slightly below the level of the 
ments in the way of ventilation and finish. The cars are fitted | sewer. 

with lifeguards of the Tidswell pattern, and Waller folding steps ^ The greater part of the Paddington and Bayswater district 
in which the gate and raising gear are interlocked,sothatthe step of the company has been run until the last few weeks on the 


must be lowered when the gate is open. The bodies are mounted 
on Brill short wheel-base trucks, and are fitted with the usual . 
equipment, supplied by Messrs. Dick, Kerr & Co. The brakes , 
are important, owing to the hilly nature of the route. In 
addition to the hand brake (which has a 2 : 1 gear, so as to give 
greater purchase) there is a substantial slipper b:ake, the usual 
rheostatic brake, and a reversing switch for the motor fields. 
When the fields are reversed and the main controller handle | 
is in the off position the motors are short-circuited, and the 
generator action of the motors stops any running back of the car. 

Mr. T. B. Holliday, formerly tramways manager at Brighton, 
has been appointed tramways manager, and the whole design 
and organisation of the system gives fair promise of complete 
Success. 


THE MOSCOW-ROAD SUB-STATION OF THE METRO- 
POLITAN ELECTRIC SUPPLY CO. 


The new sub-station which the Metropolitan Electric Supply 
Co. have just completed in Moscow-road, Bayswater, will take 
over from the Amberley-road generating station the Bayswater 
consumers of the company. 

Current is generated at 10,000 volts two-phase at Willes- 
den, but this is not taken directly to Moscow-road. The trunk 
mains from Willesden run to Amberley-road, where the pres- 
sure for thedistrictis transformed down to 1, O00 volts. Four pairs 
of 0°25sq. in. section concentric cables convey the current from 
Amberley-road to Moscow-road. They enter the sub-station 
under the pavement of the subway shown in Fig. 1, the cables | 
seen on the racks being the outgoing triple concentric feeders | 
supplying the three-wire single-phase networks at 2 x 100 volts. 
There will be 40 of these when completed, all of 0°5 sq. in. | 
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Fic. 1.—Sunway UNDER YARD CARRYING Low-TENsioN CABLES FROM 
BASEMENT OF Sur-sTATION TO lioap. 


old house-transformer system, current being supplied to the 
houses аб 1,000 volts and transformed to 100 volts. This 
supply, as already stated, is from Amberley-road, some from 
the two-phase generators there and some from transformers 
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section, and these, as well as the high-tension cables, have been 
supplied by the British Insulated & Helsby Cables (Ltd.). As 
scen in the illustration, the racks are all of skeleton form, and 
they are of steel, as is also the frame carrying the high-tension 
switch gear, which is likewise in the basement (Fig. 2). A pump 
is provided in case any water should drain into the basement, 


| installed there more recent 
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or Hion- TENSION SWITCHGEAR AND Low-TENSION BOARDS. 


ly, receiving current at 10,000 volts 
two-phase from Willesden. The consumers are now being trans- 
ferred gradually to the three-wire low-tenston network supplied 
through Moscow-road, and as this entails no change of pressure 
it is a simple matter. The 1,000 volt cables coming in from 
Amberley-road are led to the high-tension switchboard in the 
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inter-connector switch to connect together the two correspond- 
ing halves of the bus bars. The usual measuring instruments 
are provided on the board. The neutral'bus bar is on the 
face of the board and is seen at the 
bottom in Fig. 4, and the + and — bars 
are just above and below the horizontal 
shelf which divides the positive from the 
negative side. All the low-tension con- 
tacts are in front. No pressure regulation 
is done at Moscow-road, it all being done 
on the high-tension side from Amberley- 
road, which is connected by a private 
telephone line with Moscow-road. 

An interesting feature is the arrange- 
ment for taking off the weight of thelow- 
tension feeder cables coming up from the 
basement. These are taken to the centre 
of circular current-transformers F (Fig. 7) 
bolted to the back of the board, and their 
weight is supported by steel bars G ending 
in brass lugs screwed on to the case of the 
current transformers. The steel rods are 
covered with an insulating tube. The 
whole of the back of the board is extremely 
neat and all the cables come up straight 
and are not crossed anywhere. The entire 
switchboard work, we may mention, has 
been carried out by the British Thomson- 
Houston Co. to the design of the Metro- 

Fio. 8.—Hron-'l'ENsioN SwricHüEAR IN BASEMENT. politan Electric Supply Co.’s engineering 
staff. Another detail in the board which 
are all connected together there by a bar on the lower part of the | may be mentioned is the connecting sockets into which the 
switchboard, and only single-pole switches are used. The high- | cables are made off. These are not sweated, but consist of 
tension switches are worked by the handles seen in the centre ' a cup of cast brass, against which the outer conductor of the 
of the transformer room on the ground floor 
(Fig. 5) and also in the sectional drawing 
(Fig. 2), already referred to. This drawing 
shows exactly one-half of the sub-station. The 
two phases are kept quite distinct, there being 
one set of high-tension switches on each 
side of the board in the basement, and the 
low-tension sides have a switchboard allo- 
cated to each in the transformer room. The 
current and pressure transformers for the high- 
tension lines are mounted on the same frame- 
work as the switches in the basement. The 
sub-station is designed for 24 100 kw. trans- 
formers, 12 on each phase. These will be 
connected up so that two transformers on 
each phase form one unit, but at present 
only 12 are in, so that there are 12 100 kw. 
units, six on each phase. The arrange- 
ment of the low-tension switchboard is shown 
in Figs. 4, 6 and 7, Fig. 4 being a pheto- 
graphic view of the front of the board, Fig. 6, 
a back, front and section of a transformer 
panel, and Fig. 7 similar elevations and section 
of a feeder panel. The low-tension boards 
run along each of the long sides of the room, 
and are, of course, exactly similar; the handles 
controlling the high-tension line switches are 
in the middle of the room. Each board has 
six transformer switch panels and four feeder 
panels. The transformer switches are worked 
from the lever A shown in Fig. 6, which actuates 
simultaneously the high-tension transformer 
switch and the twolow-tension switches B, which 
connect the secondaries of the transformers to 
the bus bars. This is effected by a bell-crank 
arrangement clearly seen in the sectional draw- 
ing. = is seen, the blades of the low-tension 
switches are mechanically connected through Fic. 4.—Ox E 
bell-crank levers D to ‘the rod E, leading abf A жс 
down from the controlling handle to the high-tension gear | concentric is laid, the inner conductor passing right through 
in the basement. Each switchboard is divided into two parts | the cup, with its insulation. A loose cone, which is fairly 
with two low-tension panels on either side, and there is an ' heavy, passes over the latter, and the outer conductors of the 


basement, seen in the photographic view, Fig. 3, and in the 
sectional view, Fig.2. The outers of these concentrics are earthed 
at Amberley-road, and therefore not at Moscow-road, but they 
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concentric cable are gripped between the outer surface of the | yokes are securely clamped together in order to reduce the 
cone and the inner surface of the cup, the cone being pressed | magnetic resistance. The boxes, supplied by the British 
down by a screw cap, which screws into the top of the cup, so Thomson-Houston Co., for leading the low tension triple 
that a very firm contact is made. | 

The transformers have been supplied by Messrs. Dick, Kerr 
& Co., and each has a three-wire secondary winding. There 
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Fig. 5.— THE Transrormer Room, Fic. 8.—LeEavinc-1n Boxes on Low-TEnsion SIDE or TRANSFOBMEBS. 


are separate transformers on each phase. They are oil cooled concentric into the transformers are of a new pattern, and are 
and are contained in ribbed cast-iron tanks. The secondary ' shown in detail in Fig. 8. In one corner of the transformer 
coils are insulated from the iron by mica insulation and oil- | room a small switchboard is arranged for the lighting of the 
proof material, the high-tension coils, outside the secondary | sub-station, and a relay is being fitted on the board, so that 
coils, being insulated in the same manner. Special circulating | in the event of there being a breakdown on the system, It will 
ducts are provided for free circulation of the oil between the | close a circuit from one of the batteries in the meter testing 
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Fic. 6.---TRANSFORMER PANEL or Low-TEension SWITCHBOARD. | Fic. 7.—FEEDER PANEL or LOW-TENSLION SWITCHBOARD. 


iron and secondary, and secondary and primary, in order that department, thus lighting a few emergency lamps 1n the 
the core and winding may be thoroughly cooled. The cores | substation. О, 

and yokes of the transformers are built up of annealed iron | Опе of the most interesting features of the sub-station is the 
plates of special quality and high permeability, and of minimum meter testing department, in which all the meters used by the 
hysteresis loss. and the plates are insulated from one another | Metropolitan Electric Supply Co. are tested. The arrangement 
by special varnish. For mechanical reasons, the cores and | of this department corresponds very closely to the plan shown 10 
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Fig. 122 of Mr. C. Н. W. Gerhardi’s serial articles on “ Elec- | We believe we are correct in saying that both last Saturday 


tricity Meters.” Figs. 123, 130 and 131 of his article, in 
fact, are from actual photographs taken in the testing rooms 
there. The switchboards in these rooms have been supplied 
by Messrs. A. Reyrolle & Co. to the designs of the Company's 
engineering staff; they are well finished, and show evidence of 
first-class workmanship. 

Continuous current is wanted for testing some of the meters, 
of course, and it is also needed for the tripping relays in connec- 
tion with theswitches. This is supplied by a small motor gene- 
rator, consisting of a 161 H.P. two-phase induction motor coupled 
to two small generators. One of these supplies 200 amperes at 
25 volts, and the other 15 amperes at 275 volts. This set was 
supplied by Messrs. J. H. Holmes & Co. The generators 
charge two batteries of E.P.S. storage cells. One of these con- 
sists of seven very large cells of the O.K. type in lead-lined 
wooden boxes capable of discharging 1,000 umperes for one 
hour. The other battery consists of 105 W.H.-type cells in 
glass boxes, giving an output of 15 ampere-hours at a five-hour 
rate of discharge. 

When the sub-station is quite completed, the company will 
embark there in a new line of business—viz., the charging of 
electric motor cars. A regular “garage” is being fitted up 
and this will be furnished with motor generators, charging 
panels and lifts for the cells. A price of 3d. per unit is to be 
charged for current, and it is expected that a very large busi. 
ness of this nature will be done in the neighbourhood. 

Our thanks are due to Mr. J. S. Highfield and his assistants 
for placing all information at our disposal on the occasion of 
our visit to the sub-station. 


ELECTRICAL EXHIBITION AT OLYMPIA. 
(FourtH NOTICE.) 


One of the most interesting events at the Exhibition this 
week has been the electrically-cooked dinner given to repre- 
sentatives of the Press on Monday. All the guests responded 
to the invitation of the Executive Committee, and a party of 65 
sat down to dinner. Mr. Cunliffe Owen, C.M.G., the Chair- 
man of the Executive Committee, occupied the chair, and was 
supported by the majority of the members of the Committee. 
The menu was as follows :— 

Press DINNER. Cookep By ELECTRICITY. 
Monday, October 9, 1905. 
Hors d'(Euvres. 

Potage.— Fausse Tortue liée. 
Poisson.-- Turbot bouilli Sauce Cardinale. 
Entree.—VPoulet de Surrey en Cocotte Mascotte. 
Pommes Paysanne. 

Viandes Froides,— Jambon d'Yoik à la Gelée, 
Langue de Beuf. 

Salade. 
Entremet.—Pouding Soufflé au Chocolat. 
Savoury. —Tartelette au Fromage. 
Dessert. Café. 

Everything was deliciously cooked under the superintendence 
of Mrs. Deane, the souflle au chocolat deserving special com- 
mendation, and the interesting feature of the entertainment 
was that all the dishes had been prepared in the dining-room 
itself. In spite of this the air in the room was perfectly fresh, 
although, we believe, no additional ventilation had been provided. 

At the conclusion of the dinner Mr. Cunlitfe Owen told the 
guests that only 56 units had been used to cook the dinner, 
and as 1d. per unit is paid for heating and cooking purposes, 
this worked out to considerably less than 1d. per head. Mr. 
Owen also endorsed the views expressed in our leading article 
last week as to the regrettable high cost of the apparatus, which 
18 practically the only impediment in the way of a wholesale 
adoption of electric cooking, and we may say that we have 
good reason to believe that the cost of such apparatus will be 
reduced, by some manufacturers, at any rate, in the early future. 
It was also announced that only 100 units had been used for 


the electric cooking lectures for the whole week—i.e., two; 


hours a day for six days. 
The Exhibition continues to draw crowds of visitors, and no 
less than 14,000 passed through the turnstiles last Saturday. 


and the previous Saturday over £200 was taken at the entrance. 


On Friday evening Mr. James Swinburne, past-president of 
the Institution of Electrical Engineers, delivered a lecture on 
“ Domestic Electric Lighting.” Mr. J. S. Highfield, engineer-in- 
chief to the Metropolitan Electric Supply Co , was in the chair. 
Throughout the lecture, which lasted an hour, Mr. Swinburne 
kept strictly to the popular side of his subject, and at frequent 
intervals lapsed into characteristic witticisms 


The lecturer commenced by giving briefly the history of the incan- 
descent lamp, which, he said, was first suggested in 1836 as a means for 
solving difficulties encountered in Belgian mines. Nothing came of the 
suggestion at the time, but in 1880 Edison, Sawyer-Mann aod Maxim in 
America, and Swan and Lane Fox in England, took the matter up. With 
the exception of Edison, who was working with platinum, all these 
pioneers used carbon, but it was Swan who made the incandescent 
lamp a commercial article. After commenting upon the similarity 
between the incandescent lamp as originally invented and the modern 
article, Mr. Swinburne dealt cursorily with the method of manufacture. 
He said that cotton wool soaked in chloride of zinc, which made а mess 
something like honey,” was run down a pipe into water, from which it 
emerged in the form of “ а very fine macaroni,” which, when dried, re- 
sembled cat- gut. The subsequent process of flashing was merely men- 
tioned. Improvements in the making of the bulbs and their exhaustion 
were next touched on, followed, said Mr. Swinburne, by something *' which 
is a secret, and if you examine the exhibits downstairs you will not see it."' 
With the present process of exhaustion, Mr. Swinburne was of the opinion 
that the vacuum produced was not so good as in theold days, and in this 
respect he thought the manufacture of lamps had degenerated somewhat. 
In order to demonstrate the degree of brightness that could be obtained 
by over-running lamps Mr. Swinburne switched on two high candle. 
power incandescent lamps, &nd increased the voltage until they broke. 
During this process he took a photograph of his audience with a stereo- 
scopic camera. In view of the higher efficiency of over-run lamps, 
he advised the use of small lamps at a higher pressure than their nominal 
rating. On the question of price, it was stated that, without taking into 
account the cost of lamps, electricity at 3d. per unit was equal to gas at 
2s. per 1,000 cubic ft. The gas people were very ‘‘cocky” because they 
had invented things they called mantles which, instead of giving 12 candles 
for 5 cubic ft. per hoar, or something of tbat sort, gave about 18 candles per 
c. ft. per hr. when new, and the result was that on this comparison every 
ld. per unit paid for electrical energy corresponded to about 63. for gas, 
and thus electricity at 3d. would correspond to gas at 183. Of course, 
this comparison was a misleading one; it only applied whilst the mantles 
were new, and the mantles deteriorated quickly. The question of dirt 
was also an important factor in a comparison of electricity and gas. In 
London a house required redecorating once in four yeara under ordinary 
conditions of gas, and coal fires. With elestricity this could be increased 
to once every five or six years, so that the amount saved in this way 
would pay for the redecoration of the house in 20 years. He had worked 
this out, and he arrived at the result that, even with free gas, it would 
be cheaper to take the electric light in the long run. Mr. Swinburne con- 
cluded his lecture by briefly narrating the features of the Nernst, tantalum, 
osmium and mercury vapour lamps. 


A lecture was delivered on Tuesday by Mr. S. Z. de Ferranti, 
the subject being “ Electricity Meters." 


Mr. de Ferranti first explained the ordinary gas meter, and showed 
that, unlike gas, eleotricity was capable of being measured in many ways: 
and that although inventors had worked all along these different ways, 
practice had shown that an electric motor meter, which approached ‘most 
closely to the gas meter idea, was the most practical form. The lecturer 
then showed his audience his first electricity meter of the motor type 
based on the rota:ion of mercury, between fixed poles, when traversed 
radially by an electric current, which he had made and use commercially 
in 1884, and also other meters of his, of the same type and date, which, 
with slight modifications, were now in use in nearly 100,000 houses. Не 
next dealt with the improvements made by Mr. Hookham, showing 
examples of his earliest meters dating back to 1887. Many other meters 
(including Dr. Aron's development of the original Ayrton and Perry 
meter, the meter devised by Dr. Hopkinson, the Schallenberger meter, the 
Fricker meter) were shown and explained by means of lantera slides and 
experimental apparatus. In concluding, the lecturer expressed the 
opinion that in the future the motor type of meter in its simplest form 
would be the one almost entirely used, and that with these meters the 
greatest accuracy was now the rule. The lecture, which happily avoided 
unnecessary technicalities, was fully appreciated and warmly applauded 
by the audience. 


On Wednesday Mr. H. J. Dowsing delivered a lecture on 
* Electric Heating.” Col. Crompton, R.E., C.B., who was in 
the chair, said that 10 years ago he himself had read a Paper 
on this subject, and it was remarkable to notice how compara- 
tively little improvement had been made in electric heat- 
ing apparatus since then. The drawback to electric heating 
and cooking 10 years ago was the price of electricity, the 
apparatus being quite “commercial.” Now, however, that 
several of the London electric supply companies intended to 
sell energy at 1d. per unit, everyone could afford to cook by 
this means. 


1022 


THE ELECTRICIAN, OCTOBER 18, 1905. 


It is to be feared that a large majority of the audience 
attended for the cookery demonstration after the lecture, the 
front part of the hall being crowded with ladies, and many of 
the audience audibly expressed their satisfaction when the 
cookery demonstration was reached. In fact, there was a con- 
tinual coming and going with this object in view. 


Mr. Dowsing said the object of his lecture was to show that electric 
heating and cooking was not only practicable but very economical. He 
had had the honour, in conjunction with Col. Crompton’s company and 
tho General Electric Co., of giving the first public demonstration of elec- 
tric cooking at the Crystal Palace in 1893, and the general consensus of 
opinion then was that the apparatus was all right, but that every- 
thing depended upon the price of electricity. He said there were two 
methods ordinarily used for electric heating, one known as the resistance 
method and the other the electric aro method. He was, however, going 
to introduce, for the first time at a public lecture, a third method, which 
was a combination of the resistance and the arc method. ‘The lecturer 
then briefly related the various steps in the evolution of suitable heating 
units. Originally an ordinary wire was laid underneath a metal plate pre- 
viously coated with enamel, and a further coat of enamel was given to 
the outside of the wires. The present methods of heating in this way 
were but siight modifications of this. In the Prometheus system, for 
instance, the conducting medium was arranged so as to give as great 
& surface as possible, and was laid between a sheet of mica and asbestos. 
Putting the arc system on one side as inapplicable to domestic purposes, 
Mr. Dowsing then described the new system he referred to, in which a 
mixture of graphite, carborundum, silicates and clay in granular form is 
spread upon an insulating plate between two electrodes, terminals being 
placed at either end and tbe current flowing across and generating 
heat. These preliminary remarke occupied the Jecturer but a short 
time, the rest of the lecture being devoted to a complete description of the 
Dowsing radiant heat system, which we refer to in another column. These 
luminous ray-reflectors, he said, were much more economical than the non- 
luminous systems just described for ordinary heating purposes, provided 
they were used in a common-sense manner—i.e., not used as fixtures. 
They should be left portable s» that the heat could be obtained wherever 
it was required. He knew a gentleman who, with a house of 24 rooms, 
had one radiator, which he transferred from room to room as occasion 
demanded. During the lectare a few lantern slides were shown of the 
various pieces of apparatus, &c. As illustrating the absurd ideas that 
have been held in the past on the question of ele:tric cooking—viz., that 
the electricity entered the food, Mr. Dowsing exhibited a slide showing 
а cartoon published several years ago, in which the cook was receiving a 
shock apparently from a piece of steak which he was taking out of a 
frying pan. 

There was on exhibition in the lecture room electric cooking 
apparatus sent by Messrs. Veritys, General Electric Co., Pro- 
metheus Heating Co. and Messrs. Isenthal & Co. Each firm 
sent a cook with their apparatus, and, without there being in 
any way a competition, a demonstration was given to show the 
quantity of food that could be cooked with one unit of elec- 
tricity at 1d. per unit, which is the charge at Olympia, One 
set of apparatus was not sufficient to use up one unit ina 
quarter of an hour, the time allowed, and altogether breakfast 


for five or six persons was cooked for a consumption of 34 units. 


We continue below our detailed account of the exhibits : 
There are several interesting features at stands Nos. 142 and 157, 
occupied by Messrs. CALLENDER’s CABLE & CONSTRUCTION Co. 
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CALLENDER's NEW STRING House Есѕк Вох. (One-fifth Full Size.) 


Among these are two new types of house service fuse boxes. In 
one of these the fuses are carried by copper clips on porcelain bases 
mounted on the lid. Contact is made beween the fuse wire inself 


and gunmetal terminals, spring clips being employed to ensure good 
connection. The lid of the box cannot be closed until the springs 
are compressed, and the opening of the lid breaks the circuit by 
removing the fuse. The box can be arranged with either a com- 
bined or separate (vertical or horizontal) sealing box. For concen- 
tric mains saddle clips are employed for making the connections 
inside the sealing box. Another type of fuse box shown by Messrs. 
Callenders carries ordinary fuse wires, but the interior of the box is 
so arranged by means of porcelain partitions that the fuse itself 
assumes а zig-zag form. The effect of this is to confine any arc 
space between any two partitions, as it is assumed that the wire 
will break at some point which is not in contact with the partition. 
A new disconnecting pillar for use with overhead wires in South 
America is also shown. It is fitted for one three-core underground 
feeder which is divided into four sets of three wires carried by insu- 
lators fixed on the top of the pole. Choking coils and lightning 
arresters are provided on each of the outers. The pole to which are 
attached the overhead wires is carried through the pillar and buried 
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CALLENDER'8 New Zra-zaa House Fuse Box. (One- fifth Full Size.) 


5 ft. in the ground. Other features of Messrs. Callender's exhibit 
include a large variety of junction boxes, feeder pillars, &e., as 
required for lighting and tramways work, and also for colliery work. 
A coal-pit road and a model of a pit shaft are shown, together with 
a selection of special mining boxes and various types of cleats and 
cable suspenders, for taking cables down shafts and along the 
workings. 

Among the varied and ingenious devices which comprise the 
interesting exhibit of the ELECTRIC & ORDNANCE ACCESSORIES Со. 
at stands Nos. 51 and 64, there is one piece of apparatus which is 
particularly worthy of attention. This is known as the '' Stellite- 
Gradual” magnetic motor starter and regulator. In the employment 
of this device the pot magnet, to which the handle is attached, 18 
moved from its extreme right-hand position in a left-handed direc- 
tion until it reaches a contact which closes the shunt-circuit with 
which the pot magnet coil is in series. When the loose arm carry 
ing the pot magnet reaches the switch arm, the iron armature at 
tached to the latter is held close up against the pot magnet face, and 
may be moved forward with the latter, so as to complete the arma- 
ture circuit and gradually cut out resistance. In the combined 
starter and regulator the switch arm may occupy &ny position. but 
in the case of the starter only the switch is arranged to rem- in in 
the full on position only. In both cases if an overload occurs the 
overload coil trips, de-energises the pot magnet and causes the gwitch 
arm to return to the off position. This is also the case, of course, if 
the pot magnet is brought forward too rapidly so as to cause any 
excessive rise of current in the armature. 

At the same stand there is also a model passenger lift, consisting 
of a complete motor and automatic control outfit, specially ge 
to very slow speed to enable the working of the controller to be seen. 
A range of Stellite continuous-current motors forms an important 
item, machines being exhibited from 4 н.р. to 15 H.P., protected and 
totally enclosed types, also machines with worm reduction gear and 
back gear. Among the fans shown is the new A.P. type, which has 
been supplied in large numbers to the British Admiralty. In this 
fan the universal adjustment provided allows it to be used for wall, 
table, ceiling or desk. The Stellite crane controllers also form an 
interesting item of this stand, those shown being of the tramwa 
type, arranged for reversing, compound and two-voltage control, 
with or without breaking points. No wood or fibre is used, and the 
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"contact fingers are all in separate insulated compartments, so that 
arcing is practically impossible A powerful magnetic blowout is 
provided, and easy access can be obtained to all parts for inspection. 
The weight of the drum is taken by the ball thrust bearing. Stellite 
telephones of many patterns are shown, and a switchboard of the 
Stellite central battery exchange system is shown in operation. It 
is claimed that this is an ideal system for large factories, business 
premises and public institutions. In the aller the Electric & 
Ordnance Accessories Co have another stand, chiefly devoted to 
wiring contractors’ sundries. Water-tight bells and switches for 


" STELLITE-GRAbUAL" MaGnetic MotTor-STARTER AND REGULATOR. 
mining and other purposes are also shown. Both stands are well 
worth a careful inspection. 


Messrs. A. REYROLLE & Co.'s stands (Nos. 1144 and 1294) include 
some new and important apparatus for starting motors and con- 
trolling electric supply generally, and ought not to be missed either 
by consumers or suppliers. Even a casual glance at the exhibits 
gives the impression that the electrical and mechanical design of the 
motor starters and rheostats, switches and fuses shown is very 
sound, the details of construction being of sufficient strength to with- 
stand almost any amount of rough and careless handling. A special 
feature of the stand is the new starting resistance which the firm 
now employs for all its types of motor starters. It consists of a 
number of flat iron plates separated from each other by thin plates 
of & special compound into which graphite enters largely. The 
whole is securely clamped together in a metal frame and takes up 
little room. In order to assist in the cooling, the iron plates stand 
out from the body of the resistance like ribs and the terminals are 
fixed to a number of these plates, the section between two terminals 
corresponding to a section of the resistance. It is a peculiarity of 
this resistance that it acts as an electric valve—i.e., the current 
passing through it increases gradually in an automatic manner 
until the motor begins to start (against any load) while the 
switch arm remains on the first stud. This action is not due 
to the negative temperature coefficient of the material sand- 
wiched in between the iron plates. That this is 80 was proved 
to us at the stand, where the motor was switched on and off in 
rapid succession. If the action mentioned were due to the 
negative temperature- eoefficient, the starting current—after the 
resistance had been warmed up—would be excessive. This how- 
ever, was not the case; on the other hand, the starting current 
always commenced at a low value however often the starter had 
been previously operated. It is suggested by the firm that this 
peculiar property is due to a coherer action. After the current has 
increased sufficiently and the motor has started, the operator may 
proceed to cut out resistance by moving the switch from the first 
stud to the remaining studs in the usual way. It is not difficult to 
see that there is very little, if any, sparking between the studs and 
the switch arm in starters having such resistances, for the difference 
between the E.M.F. of supply and the counter E.M.F. of the motor 
has grown comparatively small by the time the motor attendant is 
called upon to move the switch arm from the first stud on to the 
others. The resistance, we understand, can stand large overloads 
and can even be occasionally worked till it is red hot without losing 
any of its electrical or mechanical properties. 

A number of motor starters of the usual type and fitted with the 
new resistance are also on view, but most interest attaches to the 
drum type of starter shown open in the accompanying illustration. 
It much resembles a tramway controller, and the new resistances 
arefixed inside the casing on either side of the drum as shown. The 
switch is double-pole and the current is broken at four places simul- 


taneously. By turning the handle the drum is caused to rotate 
and the four switch blades (at the bottom left-hand corner of the 
illustration) are closed. But should there be no voltage on the line, 
or should there be an overload, the armature of the no-voltage 
release does not hold on to its magnet but flies back by spring 
action, and this, by a simple mechanical arrangement, lets the . 
switch slip, so that the four blades fly back immediately. Assum- 
ing everything to be all right, however, the motor attendant 
keeps the switch on the first position until the current through the 
resistance is sufficient to start the motor, and then he cuts out 
further resistance in the customary manner. The no-volt release 
is at the back at the right-hand side, while the overload release 
(which acts in the usual way by short-circuiting the winding of the 
no-volt release at pre-determinable overloads) is shown in the 
bottom right-hand corner of the illustration. The motor is stopped 
by pressing a button protruding through the front of the case. This 
causes the armature of the no-volt release, and hence the main 
switch, to fly back. This drum type of starter is exceptionally 
strong mechanically, and we recommend those interested in starters 
to inspect it. It may be noted that this design was suggested by the 
engineers of the Newcastle-upon Tyne Electric Supply Co. It has 
now been manufactured for the last two or three years, during 
which sundry modifications and improvements have been made. 
The other exhibits include a complete motor switchboard, contain. 
ing starting switches of the lever type, the drum type, the double. 
pole lever type with regulating resistance, and of the press-button 


| 


NW P 


U 


c 


}- |! 


REYROLLE Юком-Турє Moron STARTER. 


type for remote operation. There is also а combined starting and 
regulating rheostat on view, and the rest of the exhibits include 
various kinds and sizes of quick-break switches (made of copper 
throughout), voltmeter switches, oil switches (the standard design is 
for 50 amperes and 600 volts), wall plugs and tubular fuses. 


A blue-printing machine, designed to deal uniformly and quickly 
with any size of tracings and constituting a real labour-saving device 
for the drawing office, is exhibited by Mr. LEONARD Shaw at stand 
No. 189. The machine is of the continuous rotary type, and will print 
from tracings up to 40in. in width and of any length. In the case 
of small tracings, one may be inserted after the other in succession 
so that the process is all that can be desired from the speed point of 
view. The necessary light is obtained from a powerful electric arc 
lamp which is-caused to move up and down within a large glass 
cylinder by a suitable crank arrangement driven by a miniature 
electric motor. This same motor also drives a broad endless band 
which presses lightly on the outside of the cylinder. A conical 
pulley is inserted in the drive so that the speed of the moving band 
may he varied within wide limits to deal with transparent and dense 
tracings, with different kinds of printing paper, and so on. The 
tracing together with the printing paper is pushed in between the 
endless band and the glass cylinder at one place, and is slowly 
shifted along the periphery of the cylinder until it emerges from the 
machine near the starting point ready to be fixed in the water bath, 


Dr. HEiNR. Traun & Sons (stand No. 18) show ebonite and val- 
canite in all manner of forms, such as plates, tubes, rods, discs, 
accumulator boxes, ignition cells, &c. Tests carried out by the 
Reichsanstalt in Berlin with vulcanite submitted to them by the 
firm indicate that this insulating material has excellent electrical 
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and mechanical properties. Some of the figures obtained by that 
body are as follows: Tensile strength, 7 kg. per sq. mm. (10,000 Ib. 
per sq. in.); specific weight, 1:18; disruptive strength above 50,000 
volts for a plate I mm. thick, and specific resistance (1 em. cube) 
more than 2,000 x 106 megohms. 


Several of the London electric supply companies and local authori- 
ties have taken space, the chief object of erecting a stand being to 
disseminate information to potential customers in their districts, 
who might be visitors to the Exhibition. Many of the stands also 
serve a useful purpose in demonstrating, in a concentrated form, the 
various applications of electricity. The METROPOLITAN ELECTRIC 
SuPPLY Co. has on view at stands Nos. 444 and 70a maps showing 
the company's various districts (1) under provisional orders and (2) 
under the Metropolitan Electric Supply Co. (Various Powers) Act, 
1905, by which the company is empowered to sell energy in bulk to 
authorised distributors. The company undertakes ‘ free" wiring, 
and also wiring on the hire-purchase system and the hiring out of 
motors. Among the electrical cooking apparatus at this stand (which 
we illustrate) are grills, hot plates, saucepans, kettles and inany 
other domestic appliances, whilst a lady attendant gives ocular 
demonstration of what may be accomplished with such apparatus. 
This obviously entails the cooking of a large quantity of various 
articles of food, the accumulation and possible destruction of which 
has been avoided, we believe, by taking gratuitous orders for cook- 
ing dinners from various stand attendants, &c. At stand No. 24 the 
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CHARING Cross, WEST END & City ELECTRICITY SUPPLY Co. also 
shows & map of its area, and has a number of electrical apparatus on 
view, but no practical demonstrations are given. This company is 
about to open a free permanent exhibition at 85, Fenchurch-street, 
London, E.C., where electric motors may be seen actually driving 
machines, in addition to a comprehensive display of cooking appa- 
ratus, heaters and lamps of all kinds. This company also hires out 
motors, heaters and illuminated signs. The WESTMINSTER ELECTRIC 
SUPPLY Co., the ST. James’ & PaLL Маш, ELectric LIGHT Co. and 
the City or LONDON Exvectric Ілонтіхо Co. also have stands 
at which all information is given regarding their respective dis- 
tricts. From January 1, 1906, the Westminster Company intend 
to supply electrical energy for power, heating and cooking at 
ld. per unit. The St. Pancras Donovan Cocscir has shown great 
enterprise in connection with the Exhibition generally, and their 
stands Nos. 214 and 384 testify to the energy of Mr. Sydney W. 
Baynes, their chief electrical engineer, who is on the Executive 
Committee of the Exhibition. The Council have a large open stand 
lighted by four Luna flame arc lamps, and two midget flame are 
lamps. On the stand are a number of electric motors of various 
sizes (including one which has been on the roof of some premises in 
the open air since 1903, and is still in good running order) radiators, 
heating and cooking apparatus, an oscillatin desk fan, electric 
breast drills and sundry electric fittings. Price lists of the various 
firms whose apparatus 1s shown are available at the stand, 


Stand No. 6 is occupied by the HART AccuMULATOR Co. who show 
a complete battery of 60 standard lighting type cells, suitable for 
private installations. This battery is erected on varnished pitch 
pine stands and has copper rod regulator connections. The capacity 
is 360 ampere-hours at 110 volts. The cells are connected together 
by means of Hart patent 
non-corrosive terminals, 
for which it is claimed 
that they have all the 
advantages of a lead- 
burnt joint without the 
attendant disadvantages. 
We are informed that they 
are unaffected by the acid 
or acid fumes, and should 
last for many vears with- 
out attention. Disconnec- 
tion can be effected at will 
in the same way as with 
the ordinary brass stud 
and nut connection. These 
terminals have an. exceed- 
ingly low ohmic resis- 
tance, thus increasing the 
watt-hour efficiency to a 
maximum. Other cells 
shown are for various 
purposes, including yacht 
lighting, small installation 
and central station work. 
A variety of motor-car 
cells is shown, these being 
all of substantially the | 
same design, differing in dimensions only, in order to suit the varied 
requirements of motor-car builders, The cells are fitted in ebonite 
boxes. It is claimed that they will drive electric automobiles for 
over 5,000 miles before it is necessary to overhaul them, or clean 
out the boxes. They are exceptionally light, and are capable of a 
journey of 40 to 50 miles on one charge on average roads. 


At stand No. 64 Messrs. J. DEFRIES & Sons have an interesting 
exhibit of Stewart enclosed arc lamps and Wirt resistances. The 
Stewart lamps have a porcelain-lined inner-globe cap, thus avoiding 

the risk of the arc burning the cap, 
, while leaving a metallic surface for 
making a tight joint with the globe, 
which would not be assured by an all- 
porcelain cap. The inner globe is ìn 
all cases large, and is supported from 
the bottom, enabling the lamp to be 
trimmed independently of the globe. 
Nearly all the lamps are provided with 
an outside cable connection to the 
upper carbon holder, avoiding the 
difficulty of sliding contacts, and have 
all parts readily accessible on removing 
the case, which is held by three screws. 
It is claimed that considerable economy 
is effected owing to the fact that a 
much higher proportion of the E.M.F 
is utilised in the arc. The lamp is of 
the simplest construction, has a sm 
internal’ resistance, by which the vol- 
tage can, if necessary, be finally adjas- 
ted, and another by which some varia- 
tion of current can be made if desired. 

The centre of the stands of the 
BRUSH ELECTRICAL ENGINEERING Co. 
(Nos. 77, 78, 83 and 84) is taken up by 
a Webster and Bennett 30in. duplex 
boring and turning mill, driven by two 
4H.». Brush variable-speed motors. 
Around this there are grouped many 
other interesting exhibits, notably a 
500 kw. transformer for the County of 
Durham E.P.D. Co. (said to be the 
largest transformer yet built in Great 
Britain), a coal cutter of the Birtley- 
Falcon type driven by two 15 H.P. 
motors, а 50 kw. motor-generator for Bombay, a 31 н.р. traction 
motor, tramcar controllers, a radial axle truck and various insulators 
(some of which, it is said, have been tested at 100,000 volts). 


Messrs. J. J. Stockall & Sons (stand No. 192) show various 
material connected with the recording and checking of workmen. 
such as time reccrders, disc time checking machines, automatic 
electric light and circuit switches, clocks, and so on. There is also 
an electrically-controlled time recorder on view, as well as the 
Shaw-Walker card and vertical filing systems and office sundries. 


Hart ACCUMULATOR, SHOWING PLATES 
SUPPORTED ON Grass SHEETS. 


STEWART CONTINUOUS-CURRENT 
ENcLosk» Arc LAMP. 
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Among the apparatus shown by the ELECTRICAL POWER STORAGE 
Co. at stand No. 98 are some miners’ portable lamps. These are 
safe and durable, and meet all the requirements of mining work. They 
consist of E.P.S. accumulators in ebonite boxes contained in an 
outer metal case, with either & metal handle or the special miners' 
hanging hook handle. The lids are held in position by a screw 


catch which can only be operated by a special key, so that when 
once the lid is closed it can only be opened byan authorised person 


E. P. S. Miners’ PonrTrahLE Lamps. 


When locked in this way it is impossible to remove either the lantern 
or the lamp, so that the light cannot be tampered with, and the 
charging terminals are also then enclosed, thus preventing any 
unauthorised person from getting at the battery terminals. These 
lamps are also put up in outer polished wood cases, for use as house 
lamps, hand lamps, &c., 
and are fitted with 
osmium filaments. Other 
features of this exhibit 
are some useful labora- 
tory sets. These are 
designed for demonstra- 
tion and lecture purposes, 
and for students’ practi- 
cal use, testing, &e. 
They are manufactured 
in several sizes—the cells 
varying in capacity from 
7 to 120 ampere-hours. 
In the smaller sizes the 
cells are put up in glass 
boxes, mounted 5 or 10 in 
a polished wooden tray, 
and the plates are sus- 
pended from the sides of the glass boxes and separated by perforated 
ebonite sheets. In the larger sizes the cells are put up in either 
glass or celluloid boxes, mounted either singly or in pairs in 
polished wood-carrier frames with handles. 


Messrs. Hunt & Hess show at stand No. 47 a number of switch 
handles, bushes, washers, wall plugs, lamp adaptors, tube.end 
bushes for conduit wiring, and other fittings for contractors’ use. 
The material of which these are made is known as Litholite, and is 
said to be capable of withstanding considerable heat without soften- 
ing or shrinkage, and does not chip or scale. 


Messrs. Mountain & GrBsoN (stand No. 81) exhibit a heavy 
railway motor truck and the Ross " automatic trolley standard. 
A new type of radial truck was to be exhibited too. It could not 
be got ready for the opening of the Exhibition, however, but it is 
hoped that it will arrive within the next few days. The heavy 
truck referred to (it weighs no less than 4 tons 5 ewt.) was built to 
the specification of the Great Northern & City Railway. The side- 
frames, transom and bolster are made of steel castings, tested to 
stand five times their maximum load, and the brake gearing is hung 
on the inside— viz., on the transom. A special feature of this truck 
is the four springs over the journal boxes, which are specially 
adapted to save concussion of the axles, and relieve the car body 
from undue strain, giving additional ease in riding. They also act 
as equalisers. The bolster is of the swing type, composed of four 
spiral and two full elliptic springs. The wheels and axles were made 
by Messrs. Owen & Dyson, the wheels having forged centres and 


E. P. S. PORTABLE LABORATORY SET. 


. sented at their stand (Nos. 75 and 86). 


heavy steel tyres. The other exhibit is a trolley standard which is 
automatically lowered and also prevented from swinging sideways 
when the trolley jumps the wire. When this contingency happens, 
the upward movement of the trolley pole releases a catch and the 
trolley pole falls by gravity sufficiently to clear the overhead equip- 
ment. By now pulling the pole down further, the catch is again 
set and the pole can be raised into its usual position. The action is 
simple and the parts robust. 


The Epison & Swan UNITED ELECTRIC Ілонт Co. are repre- 
This stand, 50 ft. long by 
20 ft. wide, holds one of ү 

the most prominent posi- a>) 

tions in the centre of the / 
Hall It is divided into 
three sections, one for 
lamp exhibits, another fo“ 
engineering apparatus and 
a central reception room 
in which various articles 
are shown. А strong 
feature is made of the 
manufacture of incandes- 
cent lamps, & space 20 ft. 
by 15 ft. being devoted to 
this purpose. Employés 
from the company’s works 
at Ponder’s End show 
many of the processes of 
lamp manufacture, in- 
cluding stemming of bulbs, 
gauging of filaments, 
flashing, exhausting, seal- 
ing of bulbs and capping. 
Another interesting exhibit 
is that of historical lamps, 
showing the progress of 
inventions апа earliest 
examples in the history of 
lamp making. In the 
engineering section, also 
20 ft. by 15ft., are exhi- 
bited the various manu- 
factures of the company 
such as traction, ship, 
factory and colliery fit- < 
tings, hand lamps, ceiling 
roses, switches, ёс. A 
prominent exhibit is that 
of measuring instruments, 
manufactured by the com- 
pany, especially their latest 
improved form of moving- 
coil type. Among other 
things too numerous to 
mention, there are ex- 
hibited bells, indicators, 
pushes, batteries, while 
the latest pattern of fuse- 
boards, distribution boards 
and switchboards also hold 
animportant position. The 
central reception room 
contains some examples of 
the company’s latest pat- 
terns in artistic electric 
fittings, electric fars of 
various types and electric 
radiators. An exhibit of 
the latest applications of 
electricity as applied to 
medical science also ap- 
pears in this room. 

A novelty in lighting 
accessories is the new 
“ button" switch fitted 
with“ медре” movement. 
This switch marks an 
entirely new and import. 
ant departure in point switches. Up to the present the onlv 
switches working on this principle have required two separate 
pushes, one for closing and the other for cpening the circuit. 
With the “button” switch the cycle of operations is effected by 
means of one push only. Another new feature is the Ediswan 
switch plug. Since high-voltage supply was introduced it has been 
the custom for supply authorities, consulting engineers and fire in- 
surance offices to specify that every wall socket shall be controlled 
by a switch, so that the circuit should not be broken by the plug or 
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the terminals left alive. As it is also frequently specified that this 
switch shall be on the same wood base as the socket,combinations 
of point-switches with wall sockets have been designed for this pur- 
рове ; but these all require the separate operation of a switch 

andle, and the consumer does not trouble to turn off the switch, 


Episwan Botton Switcu. 


but breaks the circuit with the plug and thus defeats the object of 
the specification. The Ediswan switch plug has been specially 
designed to meet these requirements. It comprises a*quick-break 
double- contact switch, 

which is closed by the 
insertion and opened by 
the withdrawal of the 
plug. The latter is made 
with a special shaped 
prong, which pushes over 
a cam on the switch 
spindle when making the 
circuit and engages a 
detent on this cam when 
breaking the circuit, the 
action being entirely auto- 
matic. 


Stand No. 2 is occupied 
by Messrs Howanp Bros. 
who have a number of 
the well-known “ Dey” 
time registers on view. 
One of these has been 
fitted with an additional mechanism by means of which an electric 
bell is set going at any pre-determined time or times. Of course 
the electric bell itself may be installed anywhere in the works. 
Most of the registers are kept going by ordinary clock-work, but 
some are shown worked electrically from one common master-clock. 


An exhibit which attracts considerable attention is that of Messrs. 
Marre & Co. at stands 144 and 155. In addition to a number of 


Episwan SwircH Pi. vd. 


CoorEn's ParENT ELECTRIC TABLE-cLOTH. 


artistic fittings, there is shown a table.cloth by means of which it 
is possible to light standard lamps without putting wires on to the 
table. This is effected by a cloth constructed as shown in the ac- 
conipanying illustration. A series of braided brass wires are sewn 


in the middle of the cloth, adjacent braids being of different polarities. 
Contact between them is prevented by ordinary sewing. In the base 
of the fitting is a plug carrying a couple of sharp brass points, which 


FITTINGS FOR USE WITH CocPER CLOTH. 


penetrate the cloth and make contact with the conductors inside the 
cloth. The contact points are fixed at such a distance apart that it 
is almost impossible for them not to enter conductors of different 

- polarities. If, however, this should happen it is 
merely necessary to lift the fitting andy put it 
down in a slightly different spot. 


The Sr. HELENs CaBLx Co. have a small stand 
on the gallery, and unfortunately they had signi- 
fied their intention of exhibiting too late to be 
included in the official catalogue. In addition to 
samples of cable and a collection of pictures of 
junction boxes, &e., they exhibit some specimens 
of rubber gloves which are strengthened by being 
covered with good solid leather. A sample of 

Plud ғов cse new rubber tape which they are introducing is also 

with Cooper shown, this consisting of compound rubber fac 

CLorH. with pure rubber. The St. Helens Company also 

have two or three interesting photographs of the 

mains work which they are carrying out for the St. Marylebone 
Borough Council in Loudon. 

At stand No. 106 Mr. А. P. LuNpBEno exhibits two large boards 
fitted with branch switches showing the various adaptations of 
" pivot" two-way, pivot“ intermediate, pivot combination, 
duplex two-way and off, series parallel and off, three-way, Ke. 


DIAGRAM OF CONNECTI NS FOR SEBIES-PARALLEL AND 2-WAY SwITCH. 


tumbler switches, all wiring being on the surface, without & single 
joint, the loop-in system, for which all switches are arran ed, being 
employed. Mr. Lundberg is also showing (ће “ Sun an Planet. 
advertising device, and several new patterns in “ Dot " and Uni- 
versal wall connections which have not been shown before. 
An interesting feature of this exhibit is the three-way switch. 
This is particularly useful for controlling corridor and staircase 
lamps in flats and similar places. It is possible by its aid to ensure 
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that all lamps shall be burning continuously whatever may be the 
position of the individual switches; or, by throwing the switch over, 
matters are so arranged that the lamps are controlled in the ordinary 
wi 
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LUNDBERG “МІР.” Cerme Rose. 
way. Mr. Lundberg's le pivot intermediate ” switch is an ingenious 
device, by means of which the lamps in a circuit may be controlled 
from any desired number of positions. This is effected as shown in 


PATENT 


LUNDBERG PRESTO! TUMBLER SwitcH. 


the accompanying diagram of connections. The only condition is 
that there must be a two-way switch at each extreme, and if this is 
fulfilled the number of intermediate switches is unlimited. It will 


чиа 
LuNpbbnEnG Turee-way Surren. 


be scen that the „pivot intermediate ” switch effects the connection 
of the terminals in series cr in parallel according to its dircction. 
Another device shown is a patent suspension pear switch of effec- 


LUNDBERG Suspension Prar Switen. 


tive construction, on a porcelain base, easily removable from the con- 
taining case to facilitate wiring-up. The sliding bar is insulated 
and the switch constitutes a great advance on other patterns of this 


class of apparatus. The Presto tumbler switch is the latest 
pattern of pivot switch movement; ebonite for insulation in the 
rocking bar is dispensed with, the latter being now made of metal and 
porcelain only. The application of the mousetrap type of spring to 
produce the variable leverage " and locked on position, which 
are the features of the pivot movement, is quite novel. The 
switch has all the advantages of the standard '' pivot switch and 
is only made so far in the single-way type. A further novelty is the 
patent ** M.I.P." ceiling rose, and is shown adapted іп 17 ways. 
The arrangement of detachable plug and special terminals permits 
of this flexibility. 


Considerable interest attaches to Messrs. PRITCHETTS & GOLD's 
exhibit at stand No. 172 by reason of the new plate which is being 


PRrrcHETTS & GoLD New * Curmax’’ Positive PLATE. 


shown there. This plate is Planté-formed and is known as the 
“ Climax” plate. A large surface is produced by casting the plate 
in the form of a solid slab of lead and then forming lamine on 
its surface by a process of gouging. The result is a plate of 
which the lead is compressed, rendering it very durable and, it is 
claimed, less liable to buckle than ordinary cast grids. The 
makers claim that, although at low rates of discharge the capacity 
of the plate is practically the same, weight for weight, as that 
of other cast plates, at higher rates it becomes very much 
greater, even as much as 40 per cent., we are informed. 


Negative Element. 


Negative and Positive Elements. 
Pritcuetrs & Golp's New TRAIS-LIGHTING CELL. 


Another interesting feature exhibited by Mesars. Pritchetts & Gold 
18 & new type of train-lighting cell. In designing this cell, the 
makers have not attempted to produce a light battery. They have 
appreciated the fact that the weight of a train-lighting equipment 
is only a fraction of that of the whole train and have, therefore, 
made a special point of substantial construction. The containing 
box is built of solid teak and is lined with lead. For securing the 
lid, brass bushes, with a coarse thread on the outside and a metal 
thread on the inside, are screwed into the case. Small brass screws 
then pass through the lid and hold it down firmly. Thus, renewal 
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of these screws is easily effected and the cost is extremely small. 
The plates themselves are of a heavy type and are burned solid to 
connecting bars at the top. Their bottom corners rest on a slotted 
ebonite sheet and there is plenty of room at the bottom of the 
cell for deposit. By removing the lid of the cell, both sets of posi- 
tive and negative plates may be drawn out with the greatest of ease. 
All the positive plates manufactured by Messrs. Pritchetts & Gold 
are Planté-formed, while the negatives are of the pasted type. The 
construction of ordinary cells is such that the plates are suspended 
from the edges of the glass boxes, giving them freedom to expand in all 
directions; there is a space of ү in. between the plates, which are 
separated by glass tubes, and a space of 3 in. beneath the plates 
for the accumulation of sediment, which renders frequent washing 
out unnecessary. For replating batteries of all kinds Messrs. 
Pritchetts & Gold make a special form of plate with а small cli 
cast on each side. These clips rest on glass sheets carried by te 
rails at the bottom of the box. Some special yacht-lighving cells 
are also exhibited, in which there is plenty of room for acid above 
the plates, so that & long voyage may be undertaken without the 
necessity of frequent and troublesome topping up. A feature of 
these cells is their great mechanical strength and simplicity. 

The exhibitof cooking and heating apparatus by the INTERNATIONAL 
DowsIxd ELECTRIC HEATING AND APPLIANCES Co. (the Annexe and 
stand No. 181) includes several new appliances. One of these is a 


Enlarged Section through 
Heating Plate 


Dowsixeo ELECTRIC 
Hor PLATE. 


Part Plan of Mica Dise and Heating Coi’. 


so- called wireless ” flat-iron, which we illustrate below. The object 
of this is to avoid the encumbrance of a flexible wire attached to 
the iron whilst ironing. The heating wire is wonnd round a core 
of asbestos, which is coiled up within the hollow part of the iron, 
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Dowsixa ELEcTIUC 
FLAT IRON. 


Plan with Handle and Cover Removed 


as seen in the illustration, and this is embedded in more asbestos, 
there being an asbestos pad between the bottom of this and the 
bottom of the receptacle. The iron is heated up with a larger 
current than is usually employed for this purpose in the ordinary 
kind of electrically-heated iron, but this current need only be left on 
for a short time, and owing to the non-conducting of the asbestos 
and the comparatively high specific heat of the interior of the whole 
arrangement, the iron will remain hot for a considerable period after 
the wire is disconnected. Mr. Dowsing informs us that the flat- 
iron illustrated takes 10 minutes to heat up, after which it can be 
used for 30 minutes before it requires a second heating. . Footwarmers 
on precisely the same principle are exhibited, and they will doubtless 
find useful practical application for carriage-heaters. &c. 

In the heating plate shown above, the heating element is easily 
renewable. 


and is wound in a. spiral to form the heating coil, the whole being 


In this case the wire is insulated by asbestos braiding, 


made up as а pad backed with mica, and placed beneath the heating 
plate. At the same stand some roasters are shown in which radiant 
heat from the well-known long type of lamps is employed, and there 
are also radiant heat plate warmers and joint warmers In an oven 
which is exhibited, both the ordinary type of coil heater and the 
heating lamps are employed, so that the conditions of radiant heat 
can be combined with the more economical coil heating. Another 
exhibit of Mr. Dowsing’s is a disinfector. This consists of a wire 
cage enclosed in & zinc chamber, 7 ft. high, 9 ft. long and 6 ft. wide, 
in which are a number of Dowsing radiating lamps, raising the tem. 
perature of the chamber to some 300° F. The clothes, &c., to be 
disinfected are placed in the cage, which is rotated, and has, in addi- 
tion to the rotating action, a sort of shaking action. The rotation is 
carried out by an electric motor, which also drives an exhauster, so 
that air is drawn through the chamber. On its way from the chamber 
it passes through а small container in which the microbe soup," 
as Mr. Dowsing calls it, is condensed in the form of a pinkish fluid, 
and the air then passes through the disinfectant formalin, and then 
back to the chamber, so that there is a complete circulation. 

Mr. Dowsing also shows а neat cigarette and cigar lighter worked 
by two motor-car ignition cells, and has a large exhibit of medical 
apparatus for the radiant heat and light treatment. 


It is a novel and most interesting experience to inhale the ozonised 
air given off in a continuous stream by the apparatus exhibited by 


Front OUTSIDE. VigEw or Ozone GENERATING APPARATUS. 


OzoNarR LIMITED at stand No. 191. It is like inhaling a sea breeze. 
The apparatus is simple. In its front part ozone is generated by 
static discharge between plates of aluminium gauze separated by 
micanite sheets of about g in. thickness. There are four sets o 
plates, assembled to form the four sides of a box open at the front 
and back. The supply voltage is transformed up to 4,000 volts (if 
the supply is continuous a converter or motor-generator, of course, 
is required), this being the pressure between the two aluminium 


Sipe VIEW OF THE BAME APPARATUS WITH Door RRMO VR). 


discharge plates mentioned. An electrically-driven fan at the back 
of the apparatus serves to mix the ozone uniformly with the air and 
to blow the mixture in а steady stream through the opening at the 
front. The whole electrical device is enclosed in a strong oak box 
open at the front and at the back. Access is obtained to the elec 
trical part inside the box by two doors, and an automatic switch 18 
provided which cuts off the supply eurrent whenever a door is 
opened. The H.T. transformer is placed in the interior of the 
ozone producing part of the machine, so as to be secure from 
interference. At either end of the machine is fixed a guard of 
strongly meshed wire mounted on hinges for opening. In the 
larger sizes the rear one is made with a pocket, so that a filter of 
flannel or other suitable material may be used. There is an entire 
absence of nitrogen in the compounds produced by the silent dis- 
charge. One of the apparatus shown was delivering 1,000 cubic ft. 
of strongly ozonised air per minute, the consumption of energy 
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being 165 watts continuous (1 amperes at 220 volts). When alter - 
nating- current is available, the consumption is, of course, much 
less. This apparatus complete weighs some 100 Ib., and measures 
32 by 19 by 19in. The smaller apparatus is designed for 500 
cubic ft. of ozonised air per minute, and weighs about 801b, its 
overall dimensions being 28 by 17 by 17in. The hygienic pro- 
perties of ozone are now widely recognised and this agent is also 
suitable for sweetening sour barrels, for tanning leather, for bleach- 
ing fabrics and for many other purposes too numerous to mention. 


An interesting exhibit, and one which ought not to be missed by 
those interested in electric motors and generators of the continuous- 
current type, is that of the Morris-Hawkins ELEcTRICAL Co. (stand 


7 ft.; travelling speed, cutting, 20 ft. per min.; and travelling 
speed, backing, 46 ft. Our diagram was plotted when a 10-ton 
object was being planed, and it will be observed that the power 
demanded varied between 10B.H.P. and 65 B. H.P., the maximum 
occurring when the table was being reversed. Notwithstanding 
these large fluctuations, the motor is said to have run quite spark- 
lessly, and we understand that the motor has had to deal at times 
with objects weighing as much as 17 tons. The second novelty is a 
variable-speed motor, the variation of speed being obtained by 
varying the reluctance in the field path. To this end a long but 
fairly narrow slot parallel to the shaft of the motor is provided just 
above the shoe of each pole, and an iron plate with an easy fit may 


Tue Morris-—Hawkins CoNTINUCOUS.cCURRENT DYNAMO FITTED WITH ÁUXILIARY POLES. 


No. 67), who show two distinct novelties. The first is a new design 
of commutating pole, and is shown in connection with two 85 H.P. 
machines on а common bedplate and coupled together for the Hop- 
kinson test. In our presence the machines were overloaded by 50 
per cent. and no sparking whatever could be detected. In this test 
the set, moreover, ran above the normal speed, and we were told 
that the motors do not spark even when overloaded by 100 per 
cent. and running at normal speed. The design and arrangement 
of the auxiliary poles is well shown in the adjoining illustrations, and 
it will be gathered that the design is unusually economic in space, 


THE MORRIS-HAWKINB ELECTRICAL 
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BRAKE HORSE no, x 


DIAGRAM SHOWING THE VARIATION OF CURRENT CONSUMPTION IN AN 
J ELECTRICALLY-DRIVEN PLANING MACHINE. 


and its simplicity conduces to small cost. The auxiliary poles A are 
provided with circular coils,B, which are connected in series with 
the armature. One of these 85 н.р. motors, running at 750 revs. 
per min. when fed with current at 440 volts, was supplied to Messrs. 
Hulse & Co., Salford, for driving a planing machine, and the accom- 
panying diagram shows the arduous work the motor is called upon 
to do. The principal dimensions of the planer are as follows: 
Length of table, ft.; weight of table, 14 tons; width of table, 
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be gradually withdrawn from or pushed into the +104 by a suitable 
screw arrangement worked by a hand wheel at the side of the 
motor. In the motor shown the speed could be varied from 350 to 
950 revs. per min., the output of the machine being 7 н.р. A small 
pumping set, electrically driven, is also on view on this stand. 


A neat and interesting display has been arranged by the FULLER- 
WENsTROM ELECTRICAL Mrd. Co. (stands Nos. 45 and 70), who show 
single and polyphasé motors (with and without slip rings), con- 
tinuous current motors, a converter, and motor starters (including 
those of the liquid type). Тһе single-phase motors are claimed to 
start against one-quarter full-load torque, but by using the firm's 
friction clutch pulley the motor may be switched on against full 
load. This pulley consists of an outer shell, which has much the 
form and appearance of an ordinary belt pulley, but is not keyed to 
the motor shaft. It is lined on its inside periphery with leather. 
Inside this hollow pulley cone there is & simple mechanism 
(keyed to the shaft) consisting essentially of four heavy segments 
which are forced outwards against the action of springs by centri- 
fugal force. When the motor is at rest or running slowly, this 
mechanism rotates within the pulley shell, not touching the inside 
periphery of the latter. As soon as the single-phase motor speeds 
up to a certain point, however, the four segments press against the 
leather lining and the pulley is entrained by friction. Such friction 
clutch pulleys have been successfully used for motors up to 85 H.P. 
so far. It is said that they leave nothing tọ be desired in the way 
of durability and reliability and that the slip is insignificant. 


Messrs. E. GREEN & Son, at stands Nos. 50 and 65, show a model of 
an economiser and boiler installation. This is a complete repre- 
sentation of how a fuel economiser is applied to a steam boiler plant. 
The main and bye-pass flues are shown with the damper arrangement 
for regulating draught or shutting off the economiser when required. 
The scraper gear is in motion, being actuated by a small electric 
motor. There is also & full-sized 48 tube economiser on view, each 
tube being 9 ft. long by 413; in. diameter, and representing an addi- 
tional heating surface to the boiler of some 500 sq. ft. The scraper 
gear is driven by a 1 f. . electric motor directly-coupled. In con- 
junction with this plant is erected a 82 tube air-heater, and speci- 
mens of castings of economisers, &c., serve to complete & stand 
which attracts the eye of the visitor by reason of the fact that there 
are no other machines of this class in the Exhibition. 


Messrs HoBpELL, Way & Co. (stand No. 28) exhibit magnesia 
steam-pipe coverings, packings for various purposes, oils, greases 
and a variety of steam fittings, tools, &c. 

(Continued on page 1010.) 
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ELECTRIC POWER DISTRIBUTION IN LANCASHIRE. 
Although the Electrical Exhibition at Olympia occupies a 


duly important place in the minds of electrical engineers to- 
day, it is by no means the fact that it is the only important 


event which is occurring. On Monday the Earl of Derby 
“ opened ” the Lancashire Electric Power Co.’s system, which 
system is the first electric power undertaking in this country 
to work with 10,000 volt overhead bare conductors. Again 
and again it has been contended that the Board of Trade has 
set its face against overhead high-tension conductors, and 
again and again has Mr. A. P. TRoTTER emphatically denied 
the imputation. He has always said that where proper designs 


are submitted the Board will have no objection to overhead 


wires provided they are erected in accordance with the 
approved designs. The Lancashire Electric Power Co.’s distri- 
bution system will, we trust, receive the blessing of the Board 
and at the same time furnish proof that no real difficulty 
exists in satisfying the requirements of this guardian of the 
public safety. 

As far as the generation is concerned there is practically no 
difference between the plant of the Lancashire and that of the 
Yorkshire Company, recently described in these columns. 
There are, however, points of difference in the distribution 
arrangements of the two systems, although the load of each 
will consist of a mixture of mills, collieries and bulk supplies 
to local authorities. In Lancashire the mills are nearly all 
devoted to the spinning of cotton and the manufacture of cotton 
goods. In Yorkshire they are mostly woollen and worsted 
mills, The Lancashire Company has a large number cf con- 
sumers situated at intervals along its routes of mains, whereas 
the consumers of the Yorkshire Company are more often found 
in clusters. "These facts have, of course, a large influence in 
the choice of a system of distribution, but we must confess that 
we think Yorkshire should have followed Lancashire’s example 
in this respect, in spite of the different conditions. In Lanca- 
shire tappings are taken directly from the duplicate 10,000 
volt mains to the consumer's premises and there trans. 
formed down directly to the voltage required. In Yorkshire 
the 10,000 volt feeders are taken to sub-stations, where the 
pressure is reduced to 2,000 volts. A network in the vicinity 
of the sub station is laid down and consumers are supplied at 
this voltage. "There are a few cases, however, in which large 
consumers are supplied at 10,000 volts. This method of em- 
ploying an intermediate voltage entails, of course, stepping 
down in two stages instead of one, with a consequent loss of 
efficiency. The only advantage seems to be that a very much 


_lower voltage is taken on to consumers’ premises, but this is 


really immaterial, since the precautions to be taken with 
2,000 volts are practically as many as those which have to be 
observed with 10,000 volts. 
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A difficulty is introduced in the case of extra-high-tension 
gub-stations on consumers' premises, in that the consumer him- 
self is not allowed to have access to the sub-station on his 
premises on any pretext whatever. No matter what happens 
to the apparatus inside or to his motors or wiring outside, he 
is absolutely precluded from getting at anything on the com- 
pany's side of his main fuses. The Lancashire Company pro- 
poses, however, to allow a consumer a certain amount of con- 
trol without giving him the right of entry to the sub-station. 
Into each sub-station are taken two 10,000 volt feeders, as 
described in the article appearing in this issue. It is pro- 
posed to fix a change-over switch in conjunction with these 
mains and to allow the switch to be worked from the outside 
of the sub-station by means of a lever through the wall. Of 
course it would be a serious matter for a large mill or colliery 
to be shut down even for a few moments only, and if it were 
hecessary to send for an official of the power company every 
time an oil switch tripped, the adoption of electric driving 
would he seriously retarded. Assuming that the change-over 
switch is on one side and that the mill stops, whether from a 
fault on the feeder or inside the mill itself is immaterial, the con- 
sumer is able to throw the switch over on to the other feeder. 
Now, if the first feeder was at fault he will be able to secure 
а continuance of supply on the other feeder, but once having 
thrown the switch over he will not be able to throw it back, as 
an automatic toggle arrangement will prevent this. Further, if 
the fault is on his own side of the sub-station, the switch will 
be tripped a second time, and after this the consumer will bo 
unable to obtain supply until matters have been righted. Of 
course, it is essential that each motor should be provided with 
a minimum cut-out. | 

So far, there is little doubt that a great number of cotton 
mills will adopt electric driving, and it is probable that very 
few new mills will be built for steam driving. As a matter of 
fact, the capital cost of a steam-driven mill amounts to about 
23s. 6d. per spindle in the case of mule spindles, and 40s. to 
458. per spindle in the case of ring spindles. If electric driving 
is adopted, these figures are reduced by 10 per cent., and this 
is a consideration not to be despised when the number of 
spindles runs into hundreds of thousands. This, however, is 
by no means the only advantage, since the steadiness of electric 
driving constitutes a very great boon indeed, and the output 
of the mill may be greatly increased. Moreover, by employing 
individual drive to a certain extent considerable waste of power 
in shafting is avoided, and there reed not be so miny machines 
Stopped for breakdowns ard repairs. 

With regard to the bulk supply to local authorities, there 
appears to be some little trouble in Lancashire, but it is hoped 
that all difficulties will soon disappear. There is a prevailing 
notion that power companies are not anxious to acquire light- 
ing loads, but this is very far from the actual state of affairs. 
Many power consumers can make it convenient to keep off 
the lighting peak fo a large extent if they can thereby gain a 
slight reduction of price, and it is obvious that it pays the com- 
pany to supply energy to power consumers for, say, 21 hours 
per day at 4d. per unit and to lighting consumers for the 
remaining three hours at a price far greater than this, and yet 
far less than that at which the local authorities could generate 
forthemselves. Notwithstanding the difficulties that have heen 
encountered by the Lancashire Electric Power Co, it is satis- 
factory to learn that up to the opening day applications had 
been received, the total of which was equivalent to the capa- 
city of the first two 2,000kw. turbines installed. It is 
evident, therefore, that the prospect before the undertaking 
is an excellent one, and circumstances combine to ensure its 
success. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by Е. E. FOURNIER D’ALBE.] 


Electromagnetic Screening.—Kunito Ogawa has measured the 
screening effect of a conductor upon a metallic circuit in some 
simple cases. If a conductoris placed in front of the circuit so 
as to shield it from the train of impinging waves, the screening 
effect of the conductor increases with its own conductivity and 
with the frequency of the oscillations, The author interposed 
either a metallic loop or a piece of gold or silver foil in the path 
of the waves. He measured the resonance current by means 
of a calorimeter composed of a small glass bulb with a stop- 
cock and a capillary U-tube attached A thin wire was stretched 
across the bulb, and formed part of the resonating circuit. Any 
current traversing this wire heated it, and the amount of heat- 
ing was indicated by a displacement of level of the water in 
the U-tube. The metallic loops were of copper wire, and had 
resistances ranging from 0:004 to 0'722 ohm. It was found 
that they screened off from 40 to 20 per cent. of the imping- 
ing wave energy. At the higher resistances the screening effect 
seems to approach a minimum. Gold foil 10-3 mm. thick 
screens off from 7 to 18 per cent. as the frequency increases 
from 200,000 to 1,600,000 со per second. Silver foil of double 
that thickness screens off from 38 to 50 per cent. 


[К. Oaawa, Memoirs of the College of Science and Engineering, Kyoto 
Imperial University, Vol. I., No. 2, 1904-5.] 


Point Discharges in Pure Gases.—Electric conduction in gases 
has been considerably elucidated since the conception of ioni- 
sation has been applied to its theory. A weak point of the 
theory is still, however, the point discharge, which, though 
studied by Warburg, Campbell, Chattock, Róntgen, Sieveking, 
Tamm and Precht, among others, has not been theoretically 
worked out except to some extent by Stark. The reason 
probably lies in the paucity of materials accumulated under 
test conditions, and to remedy this defect P. Ewers has 
undertaken a long series of measurements in monatomic and 
diatomic gases under conditions likely to secure the greatest 
attainable purity. The gases examined were helium and 
argon as monatomic specimens, and hydrogen and nitrogen 
as representatives of the diatomic class. The author is 
able to extend Röntgen's law to monatomic gases, and to 
declare that the product of the minimum potential and the 
square root of the mean free path, divided by the root of the 
number of atoms in the molecule, is nearly the same for all 
gases under standard conditions. He finally arrives at the 
simple rule that for various barometric pressures and for any 
given E.M.F. the current through the gas is simply propor- 
tional to the mean free path of the molecules, a rule which 
allies gaseous conduction io metallic conduction on substituting 


electrons for molecules. | | 
[P. Ewzns, Annalen. der Physik, No. 10, 1905.] 


Distinctness of Telephone Sounds..—E. Wiersch makes some very 
pertinent observations on the conditions which determine dis- 
tinctness in the reproduction of speech by the telephone, micro- 
phone or phonograph. The sources of indistinctness are the 
sibilant sounds represented by s, z, sh and f. These are, as a 
rule, very imperfectly rendered or actually inaudible. The 
autbor found by manometric flame observations that the fre- 
quencies of these hissing consonants lie two or three octaves 
above the proper tone of the usual diaphragms. Now a dia- 
phragm is most easily set in motion by a vibration of its own 
period. Notes of low pitch usually have some overtone which 
affects the diaphragm, but the hissing sounds are themselves 
too high for that. Their pitch is at least as high as that of a 
closed pipe 14mm. in length. To reproduce them faithfully, 
therefore, it is necessary to have membranes of high pitch, and 
these can be obtained by special tension devices and magnet 
construction. The various sibilants thus become clearly dis- 
tinguishable. That the human ear can distinguish them the 
author explains by the fact that the external ear consists of a 
set of resonators respondir g to notes of very high pitch. Such 
notes are also produced hy some insects, and by the bursting 
of froth bubbles. 

[E. WiEFscu, Annalen der Physik, No. 10, 1905.] 


The Ratio e . — R. Reiger has resumed Thomson's work on 
the ratio of charge to mass in cathode rays of the most widely 
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. varying origin. He examined cathode rays proceeding from 
cathodes of different metals, from hot wires, from hot metallic 
oxides, from a negatively-charged surface under the influence 
of ultra-violet light and from radio-active substances, as well 
as secondary cathode rays, and cathode rays transmitted by 
thin metallic plates. In addition, he produced cathode rays 
from glass illuminated by ultra-violet light and cathode rays 
generated, within a gas, as in capillary portions of a vacuum 
tube, so as to determine whether the rays preserve tbeir 
characteristics when emitted by an insulator or a gas. The 
results confirm previous ones in showing that whatever the 
origin of the rays, the ratio e/m is sensibly the same, only 
varying within narrow limits with the velocity of the electrons. 
For a glass plate illuminated by ultra-violet light, and nega- 
tively charged by means of a sheet of tinfoil attached to the 
back of it, the author obtained values for e/m varying from 
1:03 x 107 to 1:0 x 107 electromagnetic units, the voltage being 
varied from 8,000 to 10,000. For “ strictional " cathode rays 
the ratio was found to be 1:32 x 107, and for anode canal rays 
—i.e., cathode rays transmitted through perforations in the 


anode —Simon's value of 1:68 x 107 was rediscovered. | 
[R. Retcer, Annalen der Physik, No. 10, 1905.] 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
| (Continued from page 971.) 

Testing Tables, Meter Stunds, Testing Racks.—In considering 
the design of meter-testing tables, it must be remembered that 
several types of meters are sure to be used. As no two types 
are similar in size, shape, or arrangement of fixing lugs, the 
difficulty presents itself of 
getting the same table or 
rack to be suitable for the 
different types employed, 
and even more than this; for 
any future type that may 
be adopted later. For-tu- 
nately, meters of different 
ty pes which are being brought 
out at the present day are 
becoming. more nearly alike 
in outward form, than were 
the different types of some 
years back. For instance, 
most of the newest meters 
are designed to hang up and, 
more often than not, are pro- 
vided with a central lug at the top to enable the meter to be 
hung on a screw previously fixed to the meter board. 

Meters possessing this central lug are certainly the easiest 
to fix both in the test room and on consumers’ premises. There 
are, however, some meters which stand level, such as the 
Ferranti (A. and C. C.), Hookham (A. and C. C.), Reason, Mordey- 
Fricker, &c. For such, therefore, a table is all that is required, 
and on account of meters of some makes standing, it is neces- 
sary that the table tops are capable of being used. In other 
words they should not have anything on them in the shape of 
a fixed rack for “hang up” meters, which would get in the 
way when testing meters which stand on a horizontal surface. 
Tho table should be substantial, for some meters weigh a good 
deal, consequently a set of such meters becomes a fair load. 

A simple form of table which has been found to answer its 
purpose is made of teak, the top being 1 ft. 6 in. wide by 2 in. 
thick. The length may be 6 ft., but similar tables have been 
made 10 ft. long, with a pair of legs in the middle. It is 


Fic. 132. — TERMINALS. 


preferable for steadiness to have two shorter ones as shown, 
for a six-legged table requires to be adjusted nicely to the floor 
unless the ends of the legs are grouted into the cement, which 
is a good plan. 
by 2 in. 


The legs are 8in. by 3in., and the bars 3 in. 


These shunt leads are teed-off leads, which run from end to 
end of the tables well apart, cleated to the underneath of the 
table top at each point, the tee also being cleated by the same 
cleat to take any strain off the joint. The leads which are 
single flexibles, pass round through weighted pulleys similar to 
telephone cords, and through the bushed holes in the table. 
Their ends are soldered into terminals suitable for connecting 
to the ends of the shunts of the meters. These terminals are 
shown in Fig. 132, a being used for the front leads which enter 
the small terminal of the meter and 5 for the back leads which 
are connected to the end of the meter shunt which is usually 
common to the main, but is removed for testing. The ter- 
minals cannot pass through the bushes in the table, and im- 
mediately they are disconnected from the meter they fly down 
and thus prevent shorts, but are always handy and quickly con- 
nected up. 

Such an arrangement of the shunt leads seems preferable to 
having plugs on the leads to fit into bases at interval along the 
table, as plugs are apt to make bad or intermittent contact 
after a time unless well made, and if of porcelain stand a good 
chance of being frequently broken. 

A better form of testing bench is that illustrated in the two 
elevations in Fig. 133 and in the view of a test room, Fig. 131. 
It consists of two 4in.x4in. uprights supported on foot 
pieces of the same dimensions and braced together by 
3 in. * 2 in. cross-bars. Rigidity is obtained by using angle 
brackets and the table top is supported by the upper cross- 
bars and on brackets at the uprights. Above the table top 
the uprights extend 2 ft., and are bored at 2-in. intervals, the 
holes being fitted with brass tubes, which are expanded back 
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Fic. 183.— TgSTINd BENCHES. 


and front. Two cross-bars are provided for each table and can 
be bolted to the uprights at any required distance apart. The 
cross-piece being 3in. deep and the spacing of the holes in the 
uprights 2 in. from centre to centre, their distance apart can be 
made suitable for any meter not longer than 2 ft. A polished 
brass plate, 3 in. x 4 in., screwed to the cross-pieces at each end 
not only gives them a finish, but prevents wear by the screw- 
ing up of the wing nuts each time the position of the cross- 
pieces is altered. | 

Round-headed screws placed at intervals along the upper 
cross-piece form sufficient support for hanging meters, the 
bottoms of which rest against the bottom cross-piece. With 
some meters, such as the old-type Thomson, the upper cross- 
piece is placed behind the uprights, the meter standing on the 
lower one, being clamped to the upper one. Standing meters 
can also be supported by the cross-pieces in the same manner, 
so that these tables possess the advantage of holding any type 
of meter, including switchboard-type meters having long pro- 
jecting terminals at their backs for passing through the panels, 
and still keep the table top clear for tools, notebooks, &e. The 
cross. bars, not being fixtures, can be removed altogether at а 
moment's notice, leaving a plain table with no obstructions 
above it. 

Fig. 131 [published last week] is à view of a test room 
furnished with tables of this type, and local testing panels as 
previously described. In this figure the arrangement of shunt 
cords is also seen, and it will be noticed that different types cf 
meters are being tested on each table. 


(To be continued.) 
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LANCASHIRE ELECTRIC POWER Co. S SYSTEM OF GENERATION AND DISTRIBUTION. 


This system, which was formally declared open on Monday 
by the Earl of Derby, K.G., is in many respects identical with 


that of the Yorkshire Electric Power Co., fully described in | 


The Electrician of September Ist, 8th and 15th. Both were 


designed by Mr. H. F. Parshall, and their great similarity will | have been 


pany into one side of the loop, each truck being then haulod by 
an electric locomotive crane and the coal tipped into one of the 
coal hoppers. The empty truck is then e into the other 
side of the loop, and this process is repeated untilall the trucks 
emptied and an empty train formed for removal by 


probably be productive of much interest regarding working | the railway company. 


costs, &c. 


The electric locomotive crane was built by Messrs. Stothert 


The power house of the Lancashire Company, as it stands | & Pitt, the electrical equipment having been supplied by the 


to-day, is only the nucleus of what is to follow, and it is intended 
that it will be increased to many times its present size in a 
very short time. Other power stations will be added in other 
distriets as the necessity arises, each taking all the small coal 
from the surrounding collieries. The selection of the site for 
the power station is a matter that has received very careful 


o 
The shaded porton of the Map indicates 
the Approximate Aree of the South Lanca- 
shire Coal Fretd from which the power all 
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consideration, and the one chosen may well be considered 
ideal. The plot at Radcliffe, which is 20 acres in area, and 
has been taken on lease from the Earl of Derby, is situated on 
the left bank of the River Irwell, and is contiguous on the 
other side to the Lancashire & Yorkshire Railway. It adjoins 
the Outwood pit of Messrs. Thos. Fletcher & Co. Abundant 
condensing water and coal supply is thus assured. The coal 
supply is obtained by means of a siding branching out from 
the Lancashire & Yorkshire Railway at Ringley-road station ; 
as at present constructed, for the supply of the first section of 
the power house, the siding consists of a loop of sufficient 
length to accommodate a train of 30 coal trucks. A single line 
then runs parallel to the station buildings and at a height of 
70 ft. above the level of the power station. Below this hoppers 
are fixed at intervals, there being one hopper for each section 
of power house. 


: MAP SHEWING PROPOSED AREA OF SUPPLY 


Full trucks are shunted by the railway com- 


British Thomson-Houston Co. It consists of two G. E. 58 
traction motors for hauling and one 30 н.р. motor for hoisting 
or tipping the trucks; the power supply is obtained from an 
overhead trolley wire, No. 4/0 S.W.G., connected to the 
220 volt ‘bus bars which supply the auxiliary plant in the 
power station. 

The coal is transported 
from the hoppers below the 
siding by means of a trolley 
car of 20 ewt. capacity, run- 
ning on a light railway into 
the boiler house above the 
coal bunkers; the rails are 
supported by timber beams 
carried on light iron trestles, 
the gradient being 1 in 33 
down into the station. After 
being discharged into the 
car the coal is weighed, the 
amount being automatically 
recorded ; the loaded car is 
then released and runs down 
the inclined railway. Ata 
certain point it hitches on 
to an endless rope controlled 
by a counterweight, and the 
travel is continued until a 
tripping device (which may 

fixed at any point) is 
Struck, which causes the 
car to discharge its load. It 
then, being relieved of the 
weight of the coal, is drawn 
back by the counterweight 
attached to the rope and ia 
projected back along the 
track up the gradient to 
the filling point under the 
пора. 

The power-house build- 
ings, consisting of boiler and 
turbine houses, are of steel- 
work construction, filled in 
with brick, built on a foun- 
dation slab of concrete, 3 ft. 
thick, and stiffened by a gril- 
lage of steel girders, This 
slab forms the floor of the 
basements. The turbine house and boiler house floors are 
some 9 ft. above this, and are composed of steel girders 
with concrete on corrugated iron formers. The dimen- 
sions of the boiler house are 70 ft. by 80 ft., and of the turbine 
house 100 ft. by 50 ft. These dimensions are remarkable, inas- 
much as 8,000 kw. of generating plant is contained in the build- 
ings. Coal bunkers are carried above the central gangway be- 
tween the boilers and are arranged with one outlet valve for each 
boiler, The coal runs from these valves into measuring shoots 
from which it is fed into the stoker hoppers. Each shoot has 
a capacity of lOcwt. and is fitted with an arrangement for 
registering the quantity of coal used, interlocking apparatus also 
being provided to prevent the opening of the inlet and outlet 
valves at the same time, The boilers, of which there are six, 
were supplied by Messrs. Babcock & Wilcox. They are fitted 
with superheaters and chain-grate stokers driven by two 7 B. H. P. 
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220-volt totally-enclosed motors, running at 600 revs. per min. height of 120 ft. The ashes and clinkers fall from the back of 
the heating surface being 5,800 sq. ft. area and the grate area 100 | the chain grates into the basement, from whence they are 
sq.ft. Each is capable of evaporating 20,000 Ib. of water per hour | taken away in trucks on an industrial railway. The hot wells 
from 60°F. to steam at 160 lb. per sq. in. pressure, and 150°F. | аге in duplicate at the turbine house end of the basement. 
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Fic. 5.— BolLER Horse. 


superheat. They are arranged in two banks of three, one bank Two boiler feed pumps are provided, and are steam-driven, 
on each side of the boiler house. Each bank has its own flue | of the compound vertical type, 12 in. by 20 in. by 113 in. and 
beneath the boilers, which is led out to its own steel chimney, | 24in. stroke. These were made by Messrs. J. P. Hall & Sons, 
150 ft. high anl .0 ft. diameter, and lined with fire brick to a and each is capable of delivering 12,000 gallons per hour 
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against a boiler pressure of 160]b.; one pump can thus be 
retained as a stand-by, the other being capable of dealing with 
the whole of the load. There are no economisers, the feed 
water being pumped through a heater which takes the exhaust 
steam from the exciter sets ; owing to the low temperature of 
the condensed water from the main sets, consequent upon the 
high vacuum, this is a most economical arrangement. The 
make-up water is taken from the mains of the Bury and Dis- 
trict Joint Water Board. The main steam header is 12in. 
diameter, and the steam piping is arranged in a ring system so 
that either section of header may be supplied from either range 
of boilers ; branches to two of the turbines are taken off each 
section of the main header. Branches from the boilers to the 
main piping are 7 in. in diameter, and those from the header to 
the turbines are 8 in. in diameter. The 12 in. piping is of lap- 
welded mild steel, while the 8 in. piping and all sizes below 1s 
of solid-drawn steel. 
For feed purposes 4 in. 
piping has been used, 
and is arranged on the 
duplicate ring system. 
A storage tank of 5,000 
gallons capacity is pro- 
vided at the level of 
the coal bunkers. 

In the engine room 
are four Curtis turbo- 
generators of the four- 
stage type, made by 
the British Thomson- 
Houston Co., each hav- 
ing a capacity of 
2,000 kw. when run- 
ning at 1,000 revs. per 
min., and generating 
three-phase current at 
10,000 volts and 50 — 
persecond. Alteration 
in the steam supply 
necessitated by varia- 
tions of the load are 
controlled by a throttle 
valve in the supply to 
the first nozzle and 
by additional nozzles 
being opened when 
necessary. These ope- 
rations are carried out 
electrically by the 
dieu which is 

xed on the top end of 
the main shaft. This 
is of the centrifugal 
type, with revolving 
weights operating 
against the tension of 
springs, an auxiliary 
adjustable spring be- 
ing also provided by 


FIc. 6.—ExociNE Room Ат RADCLIFFE Power STATION. 


up. Oil pumps are also driven from the shafts of the water 
pumps, which serve to lift oil to a tank on the end wall 
of the engine room. The oil then gravitates from this tank to 
the middle and top bearings of the turbo set, and returns to the 
reservoir in the basement below the pumps. Mr. C. B. 
Kingsford has been responsible for the erection of the station 
and sub-stations, and he is to be congratulated on the success 
which has attended his labours. | 
With regard to the 1,500 kw. three-phase alternators, surface 
condensers, air pumps and motors, centrifugal circulating 
pumps, dry air pump, continuons-current exciter sets, travel- 
ling crane, switch-gear, earthing of midpoint of alternator 
windings, oil switches, discharge gaps, control board and instru- 
ments, these are identical with those described in our article on 
the Thornhill Power Station of the York-shire Electric Power Co. 
Owing to the fact that overhead wires are employed by the Lan- 
cashire Company there 
is, however, a slight 
difference in one or two 
details. For instance, 
the feeders leave the 
station at the top in- 
stead of the bottom of 
the building. From the 
10,000 volt 'bus bars 
each feeder consists of 
three separate lead- 
covered, paper. insula- 
ted cables; these pass 
to the terminals of a 


B. T.-H. oil- break- 
switch operated by a 
motor. They are 


broken on each side of 
this switch by isolating 
switches, so that the 
oil switch may be cut 
off in both directions 
for cleaning or repairs. 
From the oil switch the 
cables pass to the outer 
isolating switches, be- 
yond which they are 
carried through the 
outer wall to the over- 
head wires, the end of 
the cable being finished 
by a terminal insulator 
covered by a porcelain 
shed.: Between the oil- 
switch and the outer 
isolating switches are 
inserted the instru- 
ment transformers, 
and a connection is 
also made through 
another set of 180 
lating switches with 
the static dischargers. 


means of which the speed may be varied 24 per cent. above or ' Outside the station the conductors are supported on 


below normal. This spring is controlled by a small series- 
wound motor, which is operated from the main switchboard. 
The variation in speed from no load to full load is guaranteed 
not to exceed 2 per cent., Lut sudden variations of load may 
cause 4 per cent. Momentary variation. An arrangement is 


provided for cutting off the steam supply and breaking down 
. other continues overhead for another 3 miles. 


the vacuum should the speed reach an excessive limit. The 
revolving parts of the turbine are carried on a footstep bear- 
Ing; water is used for lubrication and is pumped through 
under a pressure of 4001Ь. per square inch, and runs into the 


| 
| 


| 
| 


exhaust chamber, then being removed with the condensed | 


water by the air pumps. Two force pumps are provided for 
maintaining the supply, an accumulator also being fixed as a 
stand-by, so that in the event of one pump failing the supply 
will be continued by the accumulator. As soon as this happens 
an alarm bell gives warning and the other pump can be started 


| 


porcelain insulators, and the point at which they emerge 
from the interior is protected by a wooden cover. There 
are three routes of overhead mains, each of which 18 dupli- 
cated. The conductors consist of solid copper of 071 sq. In. 
in section. Two of the routes run together for about a mile, 
when one is taken underground for 12 miles, while the 
From this 
point a cable will be laid for a further 6 miles, and will 
then be overhead once more a for final 54 miles. The third 
route is overhead for only 650 yards, and is then carried 
4 miles underground. Of course, it must be understood that the 
above figures do not represent the total amount of overbea 
work which has been erected. As a matter of fact, there 18 8 
great deal more in the shape of tappings to consumers premises. 
Work of this kind is somewhat novel in this country, and much 
credit is due to Mr. Н. W. Pierce, of Messrs. Callcnder’s Cable 
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and Construction Co., who executed the contract, for the excel- 
lent results which are being obtained. We are assured that | taken into the sub-station and each enters a three-way dividing 
no trouble whatever is being experienced with all these miles | box. The three-core lead-covered and armoured cables enter 
of 10,000 volt conductors, and although it is early to expect | the box at the bottom aud are secured by a gland, the lead 
trouble,such a voltage is not usually long in showing up defects. | covering being wiped on and the armouring brought into good 


of the plant is at present installed. Both 10,000 volt mains are 


D 


Fie. 8.— MOTOR DRIVING A SLIPPER FACTORY, FORMERLY A SPINNING MILL. 


One of the first consumers to be supplied by the Lancashire | electrical contact with the frame of the box by means of a 
Electric Power Co. is the Acme Spinning Mill, which is the | screwed ring. The three cores are then separated and their 
first cotton mill in Lancashire without a chimney. This build- | ends bared at about 8in. from the gland. A br-ss sleeve is 


ing is a very large ore, and is quite new ; in fact, only a part passed on to each core, and a bare copper rod inserted in the 
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other end makes butting contact with the core. The sleeve is 
then sweated solid. From this point the bare conductor passes 
upwards through the porcelain insulator, into the top of which 
compound is poured. The whole box is also filled with com- 
pound. In places where an unusual amount of moisture is 
likely to be found a porcelain umbrella will be fitted over each 
insulator and on the top of this a small copper umbrella will be 


Fic. 9.—LaviNG CALLENDER Mains IN LANCASHIBE. 


sweated on to each lead, From the dividing box the bare 
conductors pass to isolating switches and then to the bus bars, 
which are arranged at the top of the cellular construction 
similar in design to that employed in sub-stations on the 
Yorkshire Company’s system. From the ’bus bars, leads are 
taken to oil switches and thence to transformers. There 
are no isolating switches between the oil switch and the 
transformers, but the former mav be made dead by with- 
drawing the fuses on the low-tension side. A knife switch is 
inserted in the 'bus bars so as to break them up into 
two sections. There are three 300 kw. air-blast B.T. H. 
transformers having a secondary voltage of 420 with half 
pressure taps for starting the induction motors, and an overload- 
ing tripping device is provided on each oil switch. Altogether 
there are some 1,242 B. H. P. of motors in the mill varying from 
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5 B. II. P. to 200 B. H.P. They are all of the B.T.-H. make. Up 
to and including 75 B. H. P. squirrel cage rotors are employed, 
but after this point the rotors are wound and start up in the 
usual way with resistances. An interesting feature is the 
method of driving, which does away entirely with belts, and 
floor space is cons:derably economised by fixing the motors to 


belt driven mill. The main lines of shafting run at 585 revs. 
per min., while others vary from this figure to 365 revs. per 
min. Rubber insulated three-core armoured cable is used 
throughout for supplying energy to the motors, but for lighting 
purposes the leads are run in screwed steel conduit. Lighting 
is effected by the equivalent of 1,000 c.p. lamps in the mill, 
and inelusive of these the load factor works out at 30 per cent. 
Connections for the lighting are made between the outers and 
the neutral, while the motors are, of course, connected between 
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spindles, and it is anticipated that some exceedingly favourable 
results will be obtained from electric driving when comparing 
this mill with another situated close by which is steam driven 
and owned by the same company. 


Scale of Feet 
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We cannot conclude this article without expressing ОШ 
thanks to Мг. К. L. Gamlen, manager and engineer, for bis 
courtesy in conducting us over the works and giving us muc 
of the information contained in the above, and also to Mr. 
C. H. K. Chamen, mains engineer, for the very valuable 
assistance which he gave us. To Mr. H. F. Parshall, the cor 


the ceiling. One advantage of this method is that in the day sulting engineer, and Mr. E. Parry we are also indebted for 


time the lighting of the mill is very much superior to that of a 


supplying us with a considerable number of the details. 
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THE INFLUENCE OF ELECTRICITY ON POWER 
ENGINEERING.* 


BY W. B. E880N, M.INST.C.E. 


The early seventies saw the inventions of Gramme and Von Hefner 
Alteneck and the beginning of the electric lighting ere. The first of 
Gramme's dynamos was brought to London in 1873, but, needless to say, 
itlitlle resembled its progeny. Six years before Gramme obtained his 
first patent, Pacinotti had illustrated and described in the Nuova Cimenta 
the remarkable machine of his invention, and though this probably em- 
bodied in crude form all the elements of Gramme's dynamo, it required 
the mechanical genius of Gramme to convert into a practical machine 
what had been till his time a scientific toy. About the same period the 
Von Hefner Alteneck machine was being developed in Germany, but the 
early designs of both types were flimsy and built on the lines adopted by 
mechanicians and instrument makers rather than on engineering lines. 
From these early days till now progress has been continuous. In 25 years 
the size of electric generators has increased from 5 fl. p. to 5,000 H.P., from 
the machines which fed the Jablochkoff candles in the Avenue de l'Opera 
in Paris to the magnificent triumph of engineering realised in the gene- 
rators at Niagara. 

The principle of reversibility of electris machines seems to have been 
understood some considerable time before the advent of Gramme’s 
machine, and very soon after its appearance power was transmitted using 
the ordinary lighting dynamo as motor. The first public demonstration 
was made during the Vienna Exhibition of 1873, when the current was 
transmitted from a machine working as a generator to a second machine, 
about 550 yds. distant, working as a motor and driving a pump. But in 
these early days, there were only arc lamps used for illumination, and for 
some considerable time engineers devoted their energies to the design of 
machines for feeding arc lamps. Power work was accordingly put on one 
side, and for a time there was very little progress in this direction. It 
was not until 1880 that the first incandesence lamp factory was started 
on a commercial batis. In 1882 Gaulard and Gibbs came along with the 
transformer, but it was not until 1885 that transformers were taken 
seriously. By that time Ganz of Buda Pesth had worked out а system of 
distribution in which transformers were connected in parallel on a high- 
tension primary circuit and supplied consumers from a low-pressure 
secondary. "hey exhibited one of their tranformers at the Inventions 
Exhibition in 1885, and from that time it may be said that the era of 
alternating currents commenced. With а few exceptions all the long- 
distance power transmission enterprises of to-day are dependent upon 
alternating currents. 

The traneformer appeared on the scene in the nick of time, because just 
then the continuous-current three-wire system for su plying 100 to 110 volt 
lamps was finding its limit as regards distance for distribution from the 
generating station. Accordingly, the alternating-current transformer 
system had a splendid run for lighting for from 10 to 15 years. This 
was until the 220 volt incandescence lamp made its appearance. As 
working at double the pressure enabled the current to be distributed over 
four times the area with no greater cost for mains per lamp fired than 
before, the advent of the higher voltage lamp brought continuous current 
to the front again. So far as lighting was concerned alternating-current 
а then practically ceased, and continuous-current still holds 
its own. 

From 1880 onwards power transmission made progress. During 
the Munich Exhibition of 1882 Marcel Deprez transmitted power from 
Miesbach to Munich through a double line of telegraph wire over a dis- 
tance of 37 miles with a pressure of 2,400 volts at the generator. The 
machines used on this occasion were two ordinary Gramme dynamos, 
but with the usual winding replaced by coils of many turns. About this 
period many installationa were erected for the transmission of power to 
moderate distances. These were chiefly in places where water was abun- 
dant, bus in 1887 several installations had been set to work in British 
collieries for pumping and haulage. 

The fact that similar alternators could be run as generator and motor 
was Clearly established in 1884, and the principles underlying their inter- 
dependence formed the subject of a mathematical Paper read by the late 
Dr. J. Hopkinson in the same year; but it wanted the demonstration of 
Mordey, in 1889, to push the fact home in a practical manner, and it was 
not until experiments had been carried out showing the transmission of 
50 н.р. with two Mordey alternators used as generator and motor respec- 
tively that the possibility of employing machines in this way received 
general recognition. Little result, however, followed from the demon- 
stration. Some few plants were installed, but in alternating-current there 
was at that time nothing over 2,000 volts or so, and as continuous-current 
machines had been built for as high a pressure, the reason for change to 
alternating was not apparent. In 1892 the Westinghouse Company of the 
United States installed an alternating-current plant at Telluride, in 
Colorado, and transmitted at 50 n.r. to a distance of 3 miles by 
single-phase current at a pressure of 3,000 volts using a synchronising 
motor to drive a 40-stamp mill. At this date, be it observed, there was 
no manufacturer in America who would tackle the problem of making 
continuous-current machines to transmit 150 н.р. 5 miles at any kind of 
efficiency, and we have it on the authority of Louis Bell that no one dared 
make а 2,000 volt machine of this capacity. In 1893 at Bodie in Cali- 
fornia another single-phase transmission was installed. There, 150 н.р. 
was conveyed to a distance of 123 miles at a pressure of 3,000 volta to 
drive by a synchronous motor the stamp mill and other machinery of a 
gold mine. But as a system, single-phase transmission did not make 

progress. For one thing the motors were not self-starting, and a certain 


* Abstract of the Presidential Address to the Civil and Mechanical 
Engineers’ Society. Delivered October 5th. 


amount of extraneous gear was required to set them going. The system 
was simple and perfectly suitable for cases in which the power was trans- 
mitted to one motor or a group of motors, but it was not suitable for a 
general scheme of power transmission where the motors might be of 
different sizes and distributed over a large area. For one large motor or 
group of motors the gear was not objectionable, but it would have utterly 
disqualified the system when repeated on a large number of scattered motors. 

About 1889, engineers on the Continent were faced with a very impor- 
tant problem. They saw in their waterfalls thousands of horse-power 
running to waste. They knew that by adopting electric tranamission this 
power could be distributed to great advantage amongst manufacturers 
scattered over a wide area, but they also recognised that success could 
only be obtained by the use of a pressure considerably higher than the 
2,000 or 8,000 volts then in use. With alternating current, the increase 
in pressure was perfectly feasible, but for this system there was no motor 
available. The continuous-current motor was at this date perfectly re- 
liable, but 400 to 500 volts was the utmost pressure that, in the then state 
of the art, was thought safe for medium-sized motors, rising possibly to 
2,000 volts or so for large ones. To continuous-current generators the 
same remark applied, as 2,000 volts or so was deemed the highest safe 
pressure to put on commutators of the Gramme type. This pressure has 
not been greatly exceeded at the present day. As the supply of.power 
was the leading idea, the system which possessed the motor had to be 
chosen, and continuous current was consequently adopted with the brilliant 
device, however, of joining up all the motors in series and spreading the 
high pressure over the lot, while connecting the generators in series to 
keep down the pressure on the commutators of individual machines. In 
this system the current is kept constant, the pressure varying accord- 
ing to requirements. It says much for the engineering of the 
installations on this system that they are in most successful working 
to-day, and, what is more, they are being added to in competition 
with the three-phase system. The first installation was erected for the 
transmission of power to Genoa in 1890. At the present date there are 
three generating stations in each of which are turbine-driven con- 
tinuous-current dynamos all coupled in series. In the two larger stations 
there are eight dynamos, and the pressure is from 6,000 to 8,000 volts. 
At full load about 1,000 u.r. is transmitted from the three stations over 
the lines to Genoa, a distance of 18 miles, to drive motors varying from 
10 н.р. to 120 н.р. in size, all being connected in series. A considerable 
number of installations on similar lines have been laid down, some of 
them of great importance. Amongst these is the Brescia transmission of 
700 н.р. at 15,000 volts over a 12 mile line, and the larger installation 
for supplying La Chaux-de-Fonds with 2,400 H. p. at 14,400 volts over a 
32 mile line. Another installation is at work transmitting 4,000 н P. at 
22,000 volts over a 34 mile line from St. Maurice to Lausanne, and there 
is in course of construction the largest of all, designed to transmit 6,000 н.р. 
at 60,000 volts over a line 114 miles long, from Moutiers to Lyons. 

Now a system showing such strong vitality, though working on what 
nine-tenths of our engineers would call antiquated lines, cannot be dis- 
missed in a sentence. The facts are that the system is going ahead in 
the face of the three-phase alternating system, and is successful, on a 
scale commensurate with many of the larger three-phase installations. 
The Americans say thut the success of such a system would be impossible 
in their country because the motors would not there get the careful and 
skilled attention given to them on the Continent. This may be so, but 
with a large plant and sub-stations the objection need not hold. In any 
case, it is certain that every engineer will look forward with the greatest 
interest to the completion of the large scheme now in progress. 

It was at the Frankfort Exhibition of 1891 that the problem of 
long-distance transmission was satisfactorily solved. In 1885 Prof. 
Ferraris had constructed & rudimentary motor which depended for its 
action on a rotating field produced by two alternating currents in quad- 
rature. From this date and independently there were working at the 
same subject Cóeper, Haselwander and Dobrowolsky on the Continent, 
and Bradley and Tesla in the States. The results which had been. 
achieved by the continental workers were apparent in the exhibition at 
Frankfort, several manufacturing companies showing machinery operated 
by two or three-phase alternating currents. The Allgemeine Elektricitats- 
Gesellschaft of Berlin and the Oerlikon Machine Co. of Zurich combined 
to demonstrate at this exhibition on a commercial scale the trans- 
mission of power to great distances by means of alternating circuits. For 
this purpose they chose to work on the three-phase system, and their 
epoch-making experiments consisted in transmitting through three wires 
over a distance of 110 miles, at 8,000 volts 110 m.r., from Lauffen to 
Frankfort. Experiments with a pressure of 25,000 volts between the 
wires were also made, there being transmitted in this case 180 m.r. with 
results eminently satisfactory. Of the energy given to the generators at 
Lauffen about 75 per cent. was returned by the motor at Frankfort, a 
magnificent result as compared with the return of lees than 50 per cent. 
which nine years previously was obtained by Deprez in the Miesbach to 
Munich transmission. This demonstration bore immediate fruit. A 
tremendous impetus was given to power transmission in Europe, and 
soon a large number of installations were working on the new system 
transmitting power to distances up to about 15 miles at pressures in the 
vicinity of 5,000 volts or so. 

The firet polyphase plant in America was erected at Redlands, Cali- 
fornia, in 1893 and worked at 2,500 volts to transmit the power 8 miler. 
In the same year the Niagara contract for Power House No. 1 was fized 
up; this power house now has a capacity of 50,000 m.r. Since then 
Power House No. 2 has been erected, which has a capacity of 55,000 U. P., 
making 105,000 н.р. altogether as representing one company’s drain on 
the great cataract. But there is not only one company but several 
taking a water supply, and it is estimated that when all the power houses 
in progress are completed they will send out an aggregate of no less than 
700,000 н.р. ` - i 
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The pressure given by the Niagara generators is not higb, nor is the 
pressure on the lines to Buffalo over which from Niagara 24,000 н.р. is 
transmitted. Originally the pressure on the Buffalo lines was 11,000 
volts, but in 1901 it was raised to 22,000 volts, consequently it does not 
exceed that of the transmission from Lauffen to Frankfort 10 years 
before. It was not until 1897 that any increase over the Frankfort pres- 
sure was made, but in that year the South Californian Power Co. trans- 
mitted power over 80 miles at 33,000 volts. Several plants were installed 
at this pressure with the object of finding out whether a still higher 
voltage could nct be successfully employed. These experiments cul. 
minated in the Telluride Company adopting in 1893 a pressure of 40,000 
volts for their Provo transmission, and at the present time there are 
several installations in the States working at this pressure. The Shaw. 
inigan Water & Power Co. is operating over a line 84 miles long with 
53,000 volts. The Washington Power Co., the California Gas & Electric 
Co. and the Guanajuato Power & Electric Co. are all operating at 
60,000 volts, while the Kern River Power Co. is busy with a line on which 
the pressure will reach 67,500 volts. 'This is for the time being the 
highest pressure in the world, but two companies are making provision 
for their apparatus to be capable of working at 80,000 volts, so that 
whenever suitable methods of insulation for this pressure are devised 
they will be able to adopt it. Lord Kelvin may yet see in actual practice 
the figure he assumed as a possible voltage at the 1881 B.A. meeting. 
At that date there was no polyphase machinery in existence, and no trans- 
former, so 80,000 volts was purely & guess. Nevertheless, we have already 
passed it in the laboratory, and before long may realise it in practice. 

In Europe tbe pressure on transmission lines does not rule high. The 
distances are not great, and under these circumstances it is preferred to 
keep the line pressure down to а figure which is possible to the generator 
armatures and does nct require the use of step-up transformers. At the 
hydro-electric stations of Vizzola and Paderno, for example, the pressure 
is 5 and 14,000 volts respectively. On the power lines of 
the Milano-Verese Railway the pressure is 13,000 volts, while on those of 
the Valtellina Railway it is 20,000 volts. Lately a power installation for 
the transmission of 3,300 н.р. from Gromo to Nembro through 22 miles 
of line has been put to work at 40,000 volts, but this is quite exceptional, 
and stands alone amongst European undertakings. A most interesting 
example of a power installation in the Far East is furnished by the 
Mysore transmission of 4,000 n.r. from the Cauvery River Falls to the 
Kolar goldfield, a distance of 92 miles, at 30,000 volts. In North Wales 
& hydro-electric transmission installation is close upon completion, which 
the engineerf tell me will be supplying current very soon. The power is 
derived from Llydaw, on Snowden, and there will be transmitted in the 
first instance 4,000 н.р. at 11,000 volts for the working of light railways 
in the district and for power purposes generally. A scheme which the 
Scotch Water Power Syndicate have in view is the transmission of 
5,000 H. p. to the Vale of Leven from a hydro-electric power station 22 
miles distant, supplied with water from Loch Sloy, which is situated 
750 ft. or soabove Loch Lomond. Heret he pressure proposed on the over- 
head transmission line is 40,000 volts. But the scheme is at present in the 
air and whether the conductors will ever get there I would not like to say. 


(To be concluded.) 


ELECTRICAL EXHIBITION AT OLYMPIA. 
(Continued from page 1029.) 


Stand No. 93 is occupied jointly by Messrs. NALDER Bros, & 
THompson and Messrs. NALDER BROS. & Co., a dividing partition 
separating the exhibits of the two firms. Messrs. Nalder Bros. & 
Thompson show, amongst other things, their N.C.S. ohmmeter and 
generator (The Electrician, July 7, 1905, p. 472). This instrument, 
which consists of a generator and ohmmeter of the electrostatic 
type combined in one polished wood case, is for size and lightness 
one of the best forms of instrument at present оп the market. With 
regard to the generator special attention has been given to details, 
and it embodies all the latest improvements. The handle is of the 
free type so that damage cannot be done to the teeth by pulling the 
handle up somewhat suddenly. It is provided with carbon brushies, 
and special care has been taken in the design and construction of 
the commutator so that the wear on this is practically nil. These 
generators are not being made with a lower voltage than 500, as for 
ordinary testing purposes it is better to use a fairly high pressure. 
They can be made to give as high a pressure as 1,200 volts direct 
current. The ohmmeter is, as has been said, of the electrostatic 
type, and consists of a vertical needle with 13 parallel vanes, 
about 0'3 іп. apart These work into sets of fixed inductors of 
specially calculated shape. The instrument is, of course, independent 
of all external fields, and also can be made very light. It is made 
for two standard pressures. 500 and 1,000 volts, giving three standard 
ranges of resistance, namely up to 20 megohms, up to 50 megohms 
and up to 100 megohms at each voltage. In each case the instrument 
is provided with a switch to reduce the top readings to one tenth of 
these values. The weight of the instrument complete in case is 137 lb. 

Messrs. Nalder Bros. & Thompson also show many varieties of the 
moving coil type of measuring instrument, the round types being 
made in three sizes, that is, 5 in., біп. and Sin. diameter dials. 
Among the edgewise types is a small pattern having a 5 in. length 
of scale, These little instruments are made so that they can be 


screwed into the front of the board or recessed into it with their 
faces practically flush with the front of the board. One specially 

noticeable sector-shaped instrument is a very large station volt. 

meter of the illuminated dial type, having a scale over 20 in. long 

Also amongst the switchboard instruments is the N.C.S. wattmeter, 

which is of an entirely new principle, patented by Dr. Drysdale 
(The Electrician, July 7, 1905, p. 472). The chief feature in the 
instrument is the fact that the pressure coils are so wound as to 
have no self-induction, and consequently the usual correction for the 
self-induction of the pressure circuit does not have to be applied. 
This is à most important point, as it means that the errors on low 
power factors, which are usually quite large, in this form of watt- 
meter are extremely small; in fact, with a power factor as low as 0'1 
an accuracy of 1 per cent., it is claimed, is still obtainable. Current 
coils are wound round soft iron cores, so arranged that there is an 
exceedingly small air gap, the consequence being that an intense 
field is provided. In the air gap so constructed are placed two 
pressure coils. These are rectangular in shape and flat, the 
thickness being only g in. The direction of current round the 
current coils is so arranged that one of them tends to move 
up and the other down. In the latest design, however, it has 
been found more convenient to ‘fix one of these coils and allow 
only one of them to move. The vertical motion is transmitted 
by means of a fine wire acting over a pulley, and thence to the main 
spindle to which the pointer is attached, this vertical motion 
thereby being translated into an angular one. The scale of the in- 
strument is almost even. There is also an exhibit of instruments 
for making the tests prescribed by the new Home Office regulations 
for mines. These consist of ground detectors of the electrostatic 
type, suitable for direct or alternating currents, and also instruments 
provided with switches for testing the insulation resistance of the 
mains іп a two-wire system. There is a remarkably good show of 
portable instruments both for direct and alternating current. Gene- 
rally speaking, for direct currents the moving coil instrument is 
employed, and for alternating currents the soft iron system. In the 
case of the moving coil instruments these are all fitted with an 
improved form of air damping to make the instruments dead beat. 
Other features of Messrs. Nalder Bros. & Thompson's exhibit are 
recording instruments, high tension instruments, current trans- 
formers, circuit breakers, &c. 


Messrs. NALDER Bros., exhibit includes all their latest patterns 
of testing setss. Among the newer instruments is a neat D'Arsonval 
galvanometer, in which the moving coil is suspended and not 
pivotted, but it has a pointer and scale instead of a mirror, so that 
the instrument is quite self-contained; otherwise its general con- 
struction is similar to the mirror type of this instrument. The 
resistance is about 750 ohms, and one division deflection is obtained 
by one volt through 31 megohnis resistance. The instrument in its 
box measures 7] in. x 5in. x 9in. high, the box being a neat teak 
case with levelling screws. The instrument is of the D’Arsonval 
type, so that the needle points to zero, whatever may be the position 
of the box. We understand from Messrs Nalder Bros. that a num- 
ber of these have been supplied in connection with the Raphael 
fault localising bridge, which has already been described in The Elec- 
trician. This instrument is also on view at the Exhibition This 
firm also shows a fine large testing set, which has been manufactured 
for a German cable-making firm. It includes a pointer galvanometer, 
siniilar to the one just described, but with a somewhat finer suspen 
sion, &c., so that 500 volts through 10,000 megohms resistance will give 
one division. It is fitted with coils and keys necessary foralmost every 
possible cable test. There is a three-dial bridge with hundreds, tens 
and units and four pairs of bridge ratios, these being arranged wit 
sliding contacts instead of plugs. A standard coil of у; megohm 1з 
provided in the set, and capacities of 0'04 mfd. and 0:06 mfd. which 
can be connected in parallel if necessary, give a capacity of 01 mfd. 
A plug switch is provided for opening the circuit of the damping 
coils of the moving system of the galvanometer when making 
capacity tests. There is also another plug switch for short-circuiting 
one pair of bridge ratios in order that fault localisations may 
carried out by Murray’s loop method. In spite of the enormous 
range of measurement covered by this set, its actual dimensions are 
not abnormal, the box when closed measuring 15} in. x 8} in. x 10 in. 
high. 

In the gallery, the Mancox1 WiRELEss TELEGRAPH Co. have à 
stand devoted to the exhibition of various instruments, including 4 
complete X-ray installation suitable for a small hospital or infirmary. 
where economy of space is essential. Among the telegraph instru- 
ments is an inker which starts on the receipt of the first sign 
received and stops after the message is finished. A large number of 
ignition coils for motor cars, boats and mining work are a 
shown. A special feature of this exhibit is the cymometer or wave 
measurer, designed by Prof. J. A. Fleming, F.R.S. This instrument 
enables anyone to determine, withcut calculation, the frequency of 
the electric oscillations taking place in any high frequency circuit 
open or closed, and the length of the electric waves, in feet or metres. 
sent out from an aerial wire. It can also be used to deternune the 
capacity of a levden jar, or the inductance, within certain limite. of 
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a high frequency current circuit. The principle on which the appli- | board. Parallel to it is fixed a sliding tubular condenser. This consists 
ance works is as follows: If there be any circuit, open or closed, in | of a brass tube, I, having a solid pin fixed in one end, by means of which 
which electrical oscillations are taking place, oscillations of identical | it is clamped in ebonite clips fixed to a wooden block, c. "This tube 
frequency can be set up in another inductively coupled and adjust- has a length of 104 cm. and an outside diameter of 2:40 cm. Over 
able circuit, provided that the mutual inductance of the two circuits | this brass tube isfixed tightly a thin ebonite tube, E, the sides of which 
is very small. If this last circuit can have its inductance (L) and | are only 1:6 mm. thick, and this extends for a length of 5 em. beyond 
capacity (C) varied, and if the values of these quantities are known, | the inner brass tube. Over this ebonite tube slides easily another 
the maximum resonance will be excited when р-=2тп=1/ „/СІ, brass tube, O, 100 cm. long and 3:05 em., outside diameter. This 
where a is the frequency in the primary or tested circuit. This | tube has a heavy collar, 4, at one end, to which is attached an 
simple relation holds good, however, only when the mutual induc- | ebonite handle, л, by which to displace the tube, and also a pro- 
tance of the two circuits is sufficiently small. For the sake of | jecting pin, Г, which carries а semicircular collar, K, resting on the 
brevity the quantity CL is called the oscillation constant of the induetance spiral HH. Also this pin or rod carries an index, P, 
circuit. Take, for example, a circuit consisting of an inductance | Which moves over a divided scale, 55. The instrument is completed 
coil and a vondenser in series with each other, the circuit being | by a copper bar, L,L,L;, of square section, measuring 36mm, 
elosed on itself. Let part of this circuit consist of a straight wire or | Which joins one end of the inductance spiral to the inner tube of the 
rod which can be placed near to any circuit in which oscillations are | vondenser. The outer tube of the condenser moves through an insu- 
taking place. Then these last induce others in the first-named cir- lated metal ring, g, and from this ring and from a terminal, T, at 
cuit. Suppose that means exist for varying together both the induc- | the end of the inner condenser tube stout wires are brought to the 
tance (L) and the capacity (C) of this closed circuit ; it can be brought ends of a vacuum tube, V. It will then be seen that if the handle is 
intoa condition in which its oscillation constant—viz., /CL —has such ins along, the ouor ae ai e pe es off the 9 0 Thi e 
a relation to thefrequency of the oscillations in the primary circuit that теппе quiin, озо сопсоо do вр OD MNA UT s 


YT : 5 almost exactly proportional to the displacement of the handle. 
n=1/2x „CL. and then the maximum P. PD. will exist between the plates | To determine the frequency of the electric oscillations in any cir- 
of the condenser forming the closed circuit. This critical condition 


; cuit, the cymometer is placed so that the copper bar L2, L3, is 
may be ascertained by the employment of a vacuum tube of the parallel with and close to any straight portion of the circuit in 
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Puan aNp ELEVATION oF CYMOMETER. 


spectroscopic type preferably containing rareficd Neon, which is | which electric oscillations are taking place. The vacuum tube is 
connected to the plates of the condenser. Such an arrangement | then attached to the terminals X, Y, and the ebonite handle 
constitutes the cymometer. The instrument as shown in the accom- | screwed into the thick collar K of the outer tube of the sliding con- 
panying diagram is constructed as follows:—On a mahogany base- denser. Then the handle is moved, thus sliding the outer tube of 

oard about 186 сш. long and 30cm. wide is mounted an induc- the condenser along, until the vacuum tube glows most brightly. 
tance coil HH. This consists of an ebonite tube 108 cm. long and 
8 cin. diameter, having a helical groove cut on its surface, with 
four turns to the centimetre (10 to the inch exactly). In this groove 


At this point the end of the index pointer P will indicate on the 
lowest of the four scales the number of oscillations in one millionth 
of a second. Thus, suppose it reads 8:5, the frequency of the oscilla- 
tions is 3'5 millions. At the same time the top scale reading indì- 
cates the oscillation constant of the circuit being tested — viz., the 
square root of the product of the capacity in microfarads and in- 
ductance in centimetres of the circuit. If then either the inductance 
or the capacity of that circuit is known, the second quantity can be 
determined. The range of the oscillation constant for the instru- 
ment illustrated is from 0 to 12. The frequency of the oscillations 
is connected with the oscillation constant by the rule, frequency 
= 5:088 million divided by oscillation constant. Hence the product 
of the oscillation constant as recorded on the scale and the number 
of oscillations in one millionth of a second is almost exactly equal 
to the number 5. 

Adjoining the Marconi stand is thatof the Максом INTERNATIONAL 
MangiNE CoMwMUNICATION Co., representing a wireless telegraph 
installation as fitted on board a Cunard Atlantic liner. This takes 
the forin of the interior of a cabin, and consists of two large induc- 
tion coils for sending and two receiving devices, each equipped with 
a coherer and a tapper. In addition, there is also a magnetic 
detector. All these apparatus are shown in working order, but no 
messages are sent to and from Olympia. 


GENERAL VIEW OF CYMOMETER. 


is wound a bare copper wire 1:22 mm. in diameter, the ends of 
which are secured to brass collars clamped on the ebonite tube. The 
inductance L of such a spiral can be calculated very approximately 
by the formula L=(7DN)?/, where D is the mean diameter of one 
cireular turn of the helix and N the number of turns of wire per 
centimetre or otherwise, т DN represents the length of wire which is 
wound on one unit of length (1 em.) of the helix, and із the length 
of the helix. This helix is supported by wood brackets, «a, ), on the base 
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An excellent display of various kinds of motor starters, rheostats, 

self-starting rheostats, lift controllers, drum controllers for cranes, 

| switches, electrically-driven fans, forges, &c., has been arranged 
' by the STURTEVANT ENGINEERING Co. at stand No. 72. All the 
f motor-controlling apparatus go by the name ''Igranic," and are 
manufactured in London. Our first illustration shows the Sturtevant 

і "Igranic" motor-starting rheostat of the multiple-switch type. 
| These are made for starting motors up to 1,000 n.r. No lever сап 
| be switched in out of order because of metal flaps, which are only 
f raised to clear the way by switching in the preceding switch lever. 
| Thus the starter is quite fool-proof. Each lever short-circuits a 
| section of the starting resistance and, by forming a perfect contact 


Tue ** [GRANIC ” MULTIPLE 


Switch Moroa STARTER, 


with heavy laminated brushes, is said to do away entirely with fusing 
or sparking of the contacts. The final break takes place between 
carbon blocks. These starters are provided with a no-voltage and an 
overload release, which, when in action, cause all the levers to fly 
back instantly. A very compact controller is the ‘‘ Igranic " com- 
ponad machine tool controller for reversible motors, shown in the 
second illustration. It embodies both starter and speed regulator, 


THE IGHKAN IC ComBIneD Эркем Starter AND SPEED REGULATOR. 
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the speed regulation being obtained by simply moving the controller 
handle beyond the last starting stop. The regulating studs are seen 
at the bottom of the illustration. By means of a strong sheet-metal 
cover, well rounded off, this controller is fully protected. The 
resistances employed are of non-rusting wire wound around asbestos 
tubes, the requisite number of tubes being placed side by side in the 
resistance box. Each tube is held at either end by a small cylin- 
drical porcelain insulator, and these in their turn are let into holes 
In two cast-iron plates. The sinall porcelain insulators are provided 
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with holes, through which the resistance wires are threaded. The 
resistance wires of the different resistance units are not soldered 
together, but are connected by substantial mechanical clamps. 
Another interesting starter, which is shown in actual operation from 
time to time, is an automatic lift controller, operated from the lift 
by the usual rope. A complete switchboard for automatically start- 
ing and stopping an electric motor in air-compressing plants where 
the air pressure is to be kept constant is on view, as is also a similar 
arrangement for keeping the level of water in tanks, &c., within 
pre-determinable limits. 


A new form of liquid controller is shown by Messrs. STEEL, 
Ркксн & Tozer at stand No. 196. This controller combines а 
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STEEL, РЕЕСН & Tozer Ілостр CONTROLLER. 


At its upper end the shaft C is providedwith a roller, Q, which works 
in a slot, 8, of peculiar form, made in the cylindrically-shaped portion 
T, which can be revolved by means of the vertical spindle and 
the hand whecl H. Owing to the form of the slot S the plate 0. 
which is shown in its highest position, and clear of the liquid, 

be lowered if the hand wheel ia revolved either to the right or lef 
hand, these motions determining the direction of rotation of the 
motor to which the switch is connected. Just above the liquid in 
the tank will be observed curved overhanging plates, N, cast soli 
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with the tank itself. These are to prevent splashing should the 
switch be mounted on machinery subject to motion. Under- 
neath the hand wheel is a box which has an insulating base of 
slate. On this base and concentric with the spindle H are 
three metallic contact rings L, M and N. The inside and 
outside rings L and N are complete, but the middle ring M is 
broken in two places, the space between the two halves of the ring 
being filled up with an insulation material worked up level with 
the surface of the metal. Attached to the spindle G is a bar of. 
insulating material, having arms of unequal length. This is re- 
volved when the hand-wheel is turned, and it carries two contact 
pieces, K and K', the first of which revolves in the space between 
the rings M and N, while the second revolves in between L and M. 
Both contact.pieces are provided with a spring, which ensures 
electric contact between those rings which it is desired to connect 
togcther. The positive terminal of the generator supplying cur- 
rent to the motor is connected to the ring L. One-half of the 
ring M is connected to one terminal of the motor and the 
other half to the other terminal, while the ring N is connected 
to the dipping plate O. The tank, and hence the liquid, is 
connected to one terminal of the motor fields, the other field 
terminal being connected to the negative main. Suppose, now, 
the contact arm to be in the position shown by the full lines, 
then the ring L is in electric contact with the left-hand half of 
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PORTABLE ACCUMULATORS, LIMITED (stands Nos. 138 and 161), have 
assembled a comprehensive collection of portable accumulators for 
motor cars, motor boats, musical instruments, carriage lighting, 
electro-medical purposes, &c., and the exhibit also includes measuring 
instruments of various designs, pole-finders, charging boards for 
motor garages and hand-lamps. 


Messrs. Jyo. C. FULLER & Sow (stand No. 14) have on view a large 
assortment of wet and dry batteries, accumulators for storage and 
ignition purposes, insulators and sparking coils for petrol motor 
cars. In the battery section is shown the Fuller mercury bichro- 
mate battery which is still largely used by the Post Office and 
various telegraph companies. These batteries are also recom- 
mended for charging motor-car accumulators. One of the batteries 
exhibited consists of three cells in series and mounted in a wooden 
framework. All three electrodes may be lifted out of the respective 
cells containing the electrolyte by one single movement, but the elec: 
trodes are said to deteriorate but little through local action even if 
left immersed in the electrolyte. 


A complete superheater and parts of superheaters are shown to 
advantage by McPHaiL & SIM PSON's Dry STEAM Patents Co. (stand 
No. 18). Some of the specimens of superheater tubes, we were 
informed, have been at work continuously night and day for 10 years 
in a B. & W. watertube boiler, and are still sound and not in the least 
deteriorated. It may be noted that the steam passing from them had 


the ring M, and the ring N is in contact with the right half of M 
by reason of the contact pieces К and K, as already explained. In 
this position the current from the positive main travels from the 
ring L through the contact piece K to the left-hand half oí the ring 


M. From there it goes direct to the right-hand motor brush. 


The left-hand motor brush is connected, as already mentioned, to 
the right-hand half of the ring M. The current, therefore, flows 


to this, and thence by the contact piece K and the ring N to the 
dipper O, the liquid tank and the motor field to tho negative main. 
This disposition of the apparatus would cause the motor to revolve 
in one direction. If it is desired to reverse the direction of rotation, 
the arm Е! F? is moved to the position shown by the dotted lines. 
The current would then travel by way of the ring L, the contact 
piece K' and the right-hand portion of the ring M, to the left-hand 
terminal of the motor, thus passing through the armature in the 
reverse direction, and flowing away by the left-hand portion of the 
ring M, the contact piece K, the ring N, to the negative main, 
through the liquid tank and the motor field. The direction of the 
current in the field is, therefore, the same in either case, and the 
direction through the armature only changed. 


The GENERAL ELECTRIC Co. have two little interesting stands 
in the gallery which were not mentioned in our previous notice 
of their exhibits. On one of these they show electro-medical 
apparatus and the other is devoted to showing the merits of the 
osmium lamp. These lamps are shown in clusters of three in 
series, and at the front of the stand a comparison is made between 
the current consumption of the osmium lamp and the carbon fila- 
ment lamp, а small ammeter being inserted above the pendant 
fittings and the two lamps being hung together to show how much 
more light is given by the osmium lamp for the same current. It 
will be remembered that the efficiency is 1:5 watts per candle and 
that they are said to be less sensitive to fluctuations of voltage 
owing to the positive resistance coefficient of osmium. A descrip- 
tion of these lamps appeared in our issue of May 12, p. 141. 


In the exhibit of the GENERAL Post OrFick in the gallery there is 
an interesting collection of historical apparatus, in comparison with 
which the latest type of Wheatstone automatic is shown. The old 
instruments include a Cooke and Wheatstone four-necdle instru- 
ment which dates back to 1848, an interesting old thermopile 
Bright's double-plate sounder of 1854 and the double-needle instru- 
ment used in Buckingham Palace in 1851. There are also speci- 
mens of cable, and a piece of a telegraph pole which has been 
damaged by & woodpecker. 

On either side of the Post Office stand аге “ popular exhibits. 
One is the British Automatic Photograph Co., who are kept busy 
taking photographs with the aid of the electric arc, the photographs 
being automatically developed and finished while you wait," and 
the other is the Fairy Floss Candy," where molten sugar is con- 
verted into very finely divided tugar, of the appearance of cotton 
wool, by a centrifugal device electrically-driven. 


Messrs. Rumney & Rumney (stands Nos. 28 and 26) exhibit man 
kinds of measuring instruments (including Bastian meters), Erw d 
gear of various descriptions, Bastian mercury vapour lamps, street 
lighting fittings and gear, refined Trinidad bitumen, box compounds, 
&c. An attraction is the single-phase lift motor (of the repulsion- 
induction type) which is connected up to & special lift controller. 
This combination is sct in operation at request. The lift attendent 
simply starts the motor by customary means and then the subsequent 
cutting-out of resistance in steps is performed automatically by the 
motor itselr. The switching-off is done instantly. The motor is 
8 H.P. in size and is designed for 50 ~ per second and 220 volts. 
Its norma] speed is 940 revs. per min. 


a temperature of no less than 700^F. But this is by no means the 
highest temperature for which these superheaters are being used 
and we understand that the firm's superheaters have been and are 
being employed for heating steam up to some 8607F. 

An interesting feature, which is not strictly an exhibit, is the only 
steam generator running on load in the Exhibition. Theengine is one 
of Messrs. Davey, Paxman & Co.'s three-crank compound Peache ”’ 
type, capable of developing 440-500 H.P., as a normal load, and run- 
ning at 325 revs. per min. The high-pressure cylinders are 11 in. 
diameter, and low-pressure cylinders 22in. diameter while the 
stroke is 12in. The generator is one of Messrs. Parker's 10-pole 
compound-wound machines coupled directly to the engine, and 
having а capacity of 1,150 amperes at 250 volts. Both engine and 
generator came directly to Olympia from their respective makers’ 
works, and were assembled in the Exhibition for the first time. 
They ran on load the first night, and have done so ever since, without 
a single hitch. This certainly speaks well for the workmanship and 


design of both engine and generator, and reflects considerable credit 
upon both manufacturers. 


(To be continued.) 
—Ó——M—W—— ———À 


Dinner.—The dinner of the “ Far Eastern Past and Present 
Staff” of the Eastern Extension, Australasia & China Telegraph 
Co., proved an exceptionally interesting and enjoyable meet- 
ing to those who sat down in the Oak Room of the Trocadero 
Restaurant, on Tuesday last week. Those present, many of 
whom had not met for years, included Messrs. W. Grigor 
Taylor (in the chair), C. Crane, G. E. Cole, A. J. Collier, P. T. 
Chilvers, J. Davidson, W. H. Ford, D. Farquharson, J. C. 
Fonseca, R. J. B. Grey, W. H. Giles, W. Judd, S. L. James, 
W. Knight, H. W. Macpherson, W. Newton, R. A. Oddie, 
F. von der Pfordten, W. A. Rose, M. C. Ruddock, J. Clunies- 
Ross, sen., J. Euston Squier, Н. E. A. Twyford and L. J. 
Wishart. The only shadow over the evening's festivities was 
the absence, through illness and other unavoidable circum- 
stances, of many who at the last moment found themselves 
unable to attend, amongst them being Messrs. Wilkinson, Hill, 
Beck, Farrant, Mackinnon, Budd, Capt. Brereton, Clunies-Ross, 
jun. Parsons, &c. Alter the chairman had proposed the usual 
loyal toast, he, in a few well-chosen words, proposed“ The Com- 
pany" which was roplied to in a felicitous manner by Mr. Judd. 
Mr. Collier then proposed Absent Friends Across theSeas, which 
was well received. The chairman next gave the health of “ Mr. 
J. Clunies-Ross, sen.,” the toast being received with musical 
honours. Mr. Ross having suitably acknowledged the com- 
pliment, Mr. Squier proposed The Chairman, which was 
enthusiastically received in like manner. The chairman having 
replied, the rest of the evening was spent in renewing old 
friendships and reviving pleasant memories of happy times 
spent together in various stations in the East. Farban's 
Vienneso Band played a selection of music during the evening, 
and this contributed largely to the enjoyment of those present. 
The company separated about midnight, all agreeing that it 
had been a most successful réunion, and that their best thanks 
were due to Mr. Twyford, to whose initiative was due the 
organisation of this the first of what it is hoped will become au 
annual gathering. 
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CORRESPONDENCE. 


SINGLE-PHASE v. POLY PHASE TRANSMISSION LINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I am afraid that your editorial note on the above 
article shows that I did not make my argument sufficiently 
clear—viz., that earthing, in some form or other, of the lines will 
eventually be found 5 if not actually necessary, in 
any case; and that if an overhead line must be earthed, the sup- 
posed copper advantage of the three-phase system at once dis- 
appears. Now, the Paper of Messrs. Moscicki and Waeber 
referred to in my article, showed that they had found in actual 
practice, working with a three-phase line at 8,000 volts, that a 
system of lightning protection which maintains the line at a 
definite potential from earth, was the only method which gave 
them complete protection from all lightning and allied effects. 
Believing that their experience is based on sound principles, I 
think that, whatever be the present practice, eventually some 
system which maintains a definite potential between the lines 
and earth will be universally adopted. 

I would refer those interested in the subject to “ Science 
Abstracts,” Sec. B, April, 1905, p. 268.—Yours, &c., 

London, S.W., Oct. 9. H. S. WarsoN. 


TANTALUM LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : Many hundreds of thousands of the above lamps have 
now been sold, and a considerable amount of experience with 
regard to their behaviour has now been obtained. As a result, 
it has been shown that when used on alternating-current cir- 
cuits the results are not so good as on continuous-current 
circuits, the life of the lamp frequently being considerably 
shortened, and the globe showing a tendency to blacken. We 
therefore recommend that, for the present, the use of tantalum 
lamps should be restricted as far as possible to continuous- 
current circuits. We are frequently asked to state the life of 
the lamps. Of course, as regards individual lamps, it is as 
impossible to make any statement as with any carbon filament 
lamp, but experience has shown that on continuous-current cir- 
cuits the useful life may be assumed generally as being between 
400 and 600 hours, and in many cases it is actually even larger, 
whilst the total life often greatly exceeds 1,000 hours. 

We have previously informed you that the candle-powers of 
the lamps of various voltages are proportional to the standard 
candle-power of the 110 volt lamp (23 British candle-power). 
We have had many enquiries as to why we do not put the 
110 volt lamp on the market with a candle power somewhere 
about 16, the general opinion being that 23 c.p. was too high 
for most requirements, although the current consumed is 
actually less than for the carbon filament lamp of 16 c.p. 
According to present manufacturing arrangements, in order to 
reduce the candle-power, it is necessary to have a lower voltage 
lamp, so as to secure the same high efficiency. We are now 
prepared to accept orders for 2:2 watt lamps for pressures of 
50, 55, 60, 65, 73-75, 100 and 110 volts. These lamps havea 
useful life of about double the duration of the lamps described 
above, and give 30 to 40 per cent. less light, with an efficiency at 
starting of 2:2 to 2-4 watts per candle-power. For instance, the 
110 volt lamp of this type gives a light of about 143 c.p., with 
an efficiency of 2:2 watts per candle-power. Its useful life is 
about 800 to 1,000 hours, and the total life often reaches 1,500 
to 2,000 hours. With the efficiency mentioned, a lamp having 
such a long useful life is, you will no doubt agree, a great 
improvement on anything that has been done in connection 
with carbon filament lamps.— Yours, «е, 

For SIEMENS BROTHERS & Co., LTD., 

London, S.W., Oct. 10. V. Zingler. 


THE ALL-STEEL RAILWAY CARRIAGE, 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Your correspondent “ Experience“ must be an old 
sentleman with a wonderful memory to recall so vividly the 
terrible discomforts of steel railway carriages 50 years ago. Of 
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the hundreds of thousands of people who have travelled on 
Mr. Cuningham’s steel cars on the Central London Railway 
during the past two years not one has complained of being 
frostbitten in winter or parboiled in summer. In fact, I do 
not suppose they even knew that the cars were steel. 

I must confess that until I read Experience's letter I did 
not know that the manufacture of steel was so far advanced 50 
years ago that railway cars could be made of it. No doubt the 
Brush Company would be very much obliged to “ Experience" 
if he would produce some record of the steel cars of 50 years 
ago ; but, failing that, the company is not likely to be turned 
from its course in pushing the sale of rolling stock which both 
English and American practice of the present day shows to be 
in demand.—Yours, &c., T. C. E. 

Oct. 9. 


LEGAL INTELLIGENCE. 


— — 


Allam v. Johnson and Armstrong. 


At Clerkenwell (London) County Court on Monday, before Judge Sir J. 
Edge, E. P. Allam & Co. sued E. H. Johnson and W. D. Armstrong for 
£43 for goods sold and delivered. 

Mr. E. P. ALLAM said at the end of last year the defendant Johnson, 
having obtained an order for the erection of a lift in Holloway, gave 
plaintiffs an order for а 4 н.р. motor to work same. The order was 
received on Jan. 24. At that time witness knew that Mr. Armstrong was 
a partner with Mr. Johnson in a business known as the Electrical Supply 
Co., of Bristol. The order was executed, and witness looked upon it as 
a business transaction with the firm, and not as an individual account 
with Mr. Johnson. When Johnson called on him he said he was acting 
as consulting engineer to the firm in Holloway who were about to erect 
the lift. He further stated that if he placed the order for the motor as 
consulting engineer he should expect his commission. He did not accept 
Mr. Johnson as the buyer of the motor. КАЙ 

The JUDGE : Did you arrange what his commission was to be?— 
5 per cent. 

When was that settled !—At the early part of December. He could 
not specify any document in which Mr. Armstrong ratified the contract 
for the motor. | 

The JUDGE referred to a letter from plaintiffs, which read: ‘ We have 
to thank you for the order for the 4 f. v. motor," and said as that was ad- 
dressed to the defendant firm, it was quite clear that the week after the 
order was given by Johnson plaintiffs were assuming that the order was 
given by defendant company. The motor was delivered to Messrs. Strong, 
Bristol, who had other portions of the lift to construct and were waiting 
for the motor. . 

Mr. BAKER (for the defence) read an affidavit by Johnson, he stating 
that plaintiffs contracted with him for the supply of the motor, and it was 
payable by his acceptance at three months. Further, that plaintiffs con- 
tracted to deliver it to him at Bristol, and plaintiffs were aware ш 
(Johnson) required the motor in order to perform a contract which he h 
entered into. add 

Mr. ARMSTRONG said the negotiations between Johnson and himsel 
commenced about Christmas last year. Johnson suggested that nil 
should take up agencies and should share commission. As Johnson ү 
still ап agreement with another firm, it was arranged that they shout 
not start partnership until February. The partnership, therefore, i 
not start until after this order was given. Johnson mentioned to bim 
that he had a contract with Wallace & Sons, Holloway, London, but an 
he (witness) could not participate in that, as he had half finished Н 
Witness never ratified the contract, nor had anything to do with it. th 
never received any profit as a result of his business association wi 
Johnson, and the partnership had been at an end for some time. 

The JUDGE : Do you swear positively that this was an entirely private 
matter between plaintiffs and Johnson ?—Absolutely and p sitively. 

Mr. MOSS, in the employ of the firm for whom the lift was erected, 
said the contract for the lift was entered into with Mr. Johnson, the Pr 
being £138. The account was settled by bills paid to Johnson and to Mr. 
Strong, of Bristol, whilst £40 was kept in hand for rent, which Johnson 
owed to his (witness's) firm. 

After further evidence, Mr. MATTHEWS said it was clear that Johnson 
had betrayed his co-partner, but urged that the co-partner was liable, inas- 
much as he had suffered himself to be represented as a partner in the firm. 

The JUDGE said he was sorry to give judgment against plaintiffs. 
There was no doubt that in its inception the contract was with Johnson. 
and all through he was dealing with it as his own business. No 9 0 
had been given to satisfy him that Mr. Armstrong knew anything t» ihe 
contrary, or that he had any idea that he was to be debited with 
account. The verdict would be in favour of Mr. Armstrong, but again 
Johnson for the £38, which, ina document before the Court, he had admitted. 


Brockie-Pell Arc Lamp (Ltd.) v. Pinkerton. 

Judge Smyly, K C., resumed the hearing of this case yesterday (Thars- 
day). Particulars of the first hearing were given in our last issue. is 
Mr. GREEN, secretary to the plaintiff company, said he received tb 
order on the telephone from Mr. Pinkerton. Mr. Coborn, when in busi- 
ness in Sackville-street, did not have a telephone. 
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His HONOUR: The charge seems very high. Was there any estimate 
sent? I cannot deal with the matter, and I think the only way will be to 
refer it to an expert." 

Mr. LAWSON (for plaintiffs) asked His Honour to fix the sum at some 
reduced amount to save the cost of an expert. 

His HONOUR: I am not an expert. I cannot be supposed to under- 
stand electricity. 

Mr. LAWSON suggested that £5 should be awarded for the work as it 
had been done. | 

Judgment was then given for plaint їз for £5 and costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the position of chief lecturer in the 
electrical engineering department of the Royal Technical Institute, 
Salford. Commencing salary £250 per annum. Applications by 
Oct. 19. Further particulars may be obtained from the director of 
education (Mr. Ogilvie Duthie). See an advertisement. 


The managers of the Poplar and Stepney Sick Asylum District re- 
quire a working electrician at the Asylum in Devons’-road, Bromley- 
by-Bow. Forms of application (from the Engineer at the Asylum) 
to be sent to the clerk (Mr. Walter R. Foskett) by 21st inst. See an 
advertisement. 

The Governing Body of Battersea Polytechnic, London, S.W., re- 
quire a superintendent of drawing office and workshops in the depart- 
ment of mechanical ‘engineering. Commencing salary, £225. 
Particulars from the Secretary. See an advertisement. 


A well-known Stourbridge firm of stampers require an experi- 
enced electrician who thoroughly understands the making of arma- 
ture discs and other electrical stampings. See also an advertisement. 


Messrs. Crompton & Co., Arc Works, Chelmsford, require a junior 
draughtsman used to switch and resistance work. See advertisement. 


The chief superintendent of the Royal Ordnance Factories, Wool- 
wich, is prepared to receive applications for appointments as super- 
visors. Salary £150, rising to £220 per annum. Further particulars 
on application to Woolwich. 


Applications are invited for the position of assistant professor of 
chemistry at Heriot-Watt College, Edinburgh. Salary £225. Ap- 
plications by Oct. 16. 


Ceylon Government require a foreman for telephone construction, 
with knowledge of telegraph and telephone work. Salary R 2,400 
per annum and allowance of R.120 towards rent. Particulars from 
Messrs. Preece & Cardew, 8, Queen Anne’s gate, London, S.W. 
Applications to Crown Agents for Colonies, Whitehall-gardens, 
S.W., by 18th inst. 


Johannesburg Town Council require a car shed and rolling stock 
superintendent. Salary £40 per month. Applications to Messrs. 
Mordey & Dawbarn, 82, Victoria-street, Westminster, not later than 
first post Oct. 25. 

The posts of senior and junior assistant lecturers in engineering 


at Sunderland Technical College are vacant. Salaries, £175 and 
£150. Applications to secretary by Oct. 16. 


Bournemouth Council have appointed Mr. H. G. Andrews as 
assistant electrical engineer and Mr. J. H. Chick as shift engineer. 


Mr. John J. Gowan, of Cork, is recommended by the Electric 
committee for appointment as junior assistant at Limerick electricity 
works at 30s. per week. There were 44 applicants. 


Mr. Henderson, of Brighton Corporation electricity department, 
has been appointed instructor in electric wiring at the Brighton 
Municipal School of Science and Technology. 


Alleged Frauds on Electrical Pirms.—At the Guildhall Police 
Court on Friday before Ald. Sir J. Bell, George Webber, William 
T. Rosenberg, William Leslie, and Alice Frances Cheeseman, were 
again charged on remand with conspiring to defraud a number of 
electrical firms of sums amounting to about £80,000. Further 
evidence was taken and prisoners were again remanded. 


Aston.—An inquiry has been held into the Council's application 
for sanction to borrow £50,000 for electricity supply. 

The town clerk (Mr. J. Ansell) and the borough electrical engineer (Mr. 
R. Foster) gave evidence of the progress of the undertaking. 

The original loan obtained by the Council in 1902 was £52,436, but 
this had been exceeded by £20,000. In March, 1904, the Electricity 
committee reported on the manner in which the excess had been caused, 
and the Council authorised application for a loan to meet the excess. 
The main item overspent was in repect to cables, which were estim: ted 


to cost £14,891, and actually cost £23,406, the increase being brought 
about by the necessity for new feeders in various parts of the district, 
owing to the rapidity with which electricity supply was demanded. There 
had also been £5,362 spent in the purchase of motors and “free” wiring. 
The Council desired to borrow £30,000 for extensions of the power 
station and plant, and £20,000 to meet the excess. In March there were 
349 consumers, equivalent to 33,219 8 c.p. lamps, and at present there 
were 364 consumers, equivalent to 40,440 8 c. p. lampst. For the year ended 
March 31, 1,049,652 units were sold, and for the year ending March, 1906, 
the committee anticipated a total output of 1,500,000 units. It was antici- 
pated that the undertaking would be self-supporting within the next two 
years. To obviate a stoppage in case of a breakdown and to meet the 
increasing demand for current the Council had sanctioned the extension 
of the plant by the provision of a 750 kw. generating set. 


Audenshaw (Lancs.)—The Council have obtained a year's ex- 
tension of the term of their electric lighting order, 1908. 


Barry.—The Parliamentary committee recommend the Council 
to postpone their application for a provisional order, and to continue 
the arrangement with the South Wales Electrical Power Distribu- 
tion Co. for a supply of current for another five years. 


Battersea (London).— Electric light mains are to be extended at 
an estimated cost of £550. A subway recently constructed by the 
Council is to be lighted by Nernst lamps at an estimated cost of £70. 


Birkenhead.—The Watch committee are considering a sugges- 
tion to extend the electric lighting of one of the chief thoroughfares 
—Chester-street. 


Bournemouth.— The electric tramway between Bournemouth and 
Christchurch will be opened for traffic on Tuesday next. 


Brandon.—The Council have asked a sub-committee to report 
upon the proposed application of the County of Durham Electric 
Power Distribution Co. for a provisional order. The company 
intimate that for the present they do not intend to give supply of 
current by overhead wires, but that ordinary cables would probably 
be laid under the public roads. 


Camborne.—The Council have consented to the Urban Electric 
Supply Co. s proposal to erect overhead feeders on the company's 
existing tramway poles for supplying electric energy to the Tucking- 
mill Fuse Works and Foundry and Messrs. Holman Bros., equal to 
about 100 H.P. Current will be supplied to the firms at 500 volts. 


Cardiff.—In a report just issued by tlie borough electrical engi- 
neer and iramways manager (Mr. Arthur Ellis) on the electricity 
supply undertaking for the year ended March 31 it is stat»d that 

The financial results for the year are satisfactory, and show that the 
undertaking is rapidly extending and becoming a sound financial con- 
cern. The income amounted to £32,698, against £29,368 for 1904. The 
expenditure was £29,181, against £17,838. Gross profit was £12,517, com- 
pared with £11,530. Loan charges increased from £9,151, 78. 11d. to 
£10,509. 19s. 11d., due to the additional outlay on new plant installed last 
year not having yet become remunerative. The gross profit was equivalent 
to 53 per cent. on capital. The total number of units so!d was 2,767,604, 
against 2,385,472, an increase of 16 per cent. Street lighting required 
872,544 units (£6,479. 18s. 9d.), and private consumers accounted for 
1,895,060 units (£25,623. 28. 10d.). Consumers had increased from 1,012 
to 1,128, whilst the number of 8 c.p. lamps connected had increased from 
109,570 to 129,362. Works costs showed a reduction from 1:354. to 
1:26d. per c nit. 


Caveraham.— The Council have decided to apply for a provisional 
electric lighting order, on the ground that the terms offered by the 
Reading Electric Supply Co. are inadequate. 


Customs Decisions. Under the new Norwegian customs tariff 
which came into force on Aug. 8 last electrical accumulators and 
parts thereof, including their cases, are admitted free, as are also 
cables and wires and telegraphic and telephonic insulators of all 
kinds, carbons for electrodes and prepared electro-carbons for use in 
industry, not being parts of galvanic cells or carboa points for arc 
lamps. A duty of 10 öre per kilo. is imposed upon galvanic 
cells and parts thereof, including their cases, and of 1 Кг. 50 öre 
per kilo. on incandescent lamps. Carbons for arc lamps bear a 
duty of 15 per cent. ad val, and a 70 оге duty is imposed upon tele- 
phone and telegraph instruments, switchboards and parts thereof, 
switches paying duty as manufactures of their component material. 
Electrical instruments, including electrometers, voltmeters, ampere- 
meters, wattmeters, galvanometers, insulation testing sets and 
electricity meters, bear a duty of 10 per cent. ad val. 


Devonport.—The Council are recommended to increase the 
salary of the borough electrical engineer (Mr. J. W. Spark) from 
£275 to £800 per annum, and that of his assistant (Mr. Stamp) 
from £140 to £150 as from Oct. 1. 

A sub-committee has been authorised to collect information in 


‘regard to a motor- hiring scheme. | 


Doncaster.—The Council on Wednesday referred back a recom. 
mendation of the Electricity committee to increase the salary of 
the borough electrical engineer (Mr. E. S. Rayner) by £50 a year, 
with & further increase of £50 at the end of 12 months. 
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Dover.—Correction.—In our last issue (page 1002) we referred to 
the supply to Dover Corporation electricity department of a further 
number of arc lamps, and described these as J. & P. lamps. This 
was incorrect. The Gilbert Arc Lamp Co., having supplied an order 
for 10 arc lamps, complete with the raising gear, &c., and special 
apparatus for fixing on tramway poles ut Dover, and these having 
proved in every way satisfactory, & further order for 10 additional 
lamps and equipment complete has been given. 


Dundee.—On the night of 5th inst. owing to a failure of one 
of the lead-covered cables in ono of the outlying districts, a bad fire 
was started in one of the manhole boxes in Scouringburn, threaten- 
ing to ignite the adjacent buildings. It being impossible to discon- 
nect this length of cable during such a heavy short circuit in the old 
type of disconnecting boxes owing to their small size, and, being in 
such deep manholes, it was necessary to shut down a large part of 
the town at the station for a few minutes to allow of the discon- 
nection of the faulty lengths. The fault was not due to bad cables, 
the same being in perfectly good condition, but was due to the way 
the cables were laid. 

At the meeting of the Council last week, Mr. Mathers moved that 
it was advisable to appoint an Electricity committee distinct from 
the Tramways committee to assist the electrical engineer (Mr. H. 
Richardson) in developing the use of electricity for lighting and power. 

He referred at length to the expenditure of the two departmente, and 
expressed the fear that if the electricity department was not well watched 
it would drift into considerable capital expenditure in connection with 
power supply. If they added Messrs. Gourlay’s shipyard and other works 
they would have to double their plant at the station. They had hitherto 
ecouted the idea of a private company coming in to give manufacturers 
cheaper power. A department with an expenditure of £28,000 a year was 
worthy of a committee of its own, and the special circumstances into 
which it had got necessitated its severance from the Tramway committee. 

The motion was adopted. 


Eastwood.—The Council will adopt electcic lighting for the streets 
provided they can make arrangements with the Derbyshire & Notts. 
Electric Power Co. for supply of current. 


Edinburgh —It is recommended that the minimum charge for 
electric current for private lighting be reduced from £2. 13s. 4d. per 
consumer per annum to 15s., the charge for motive power to be 
£2, as at present. It is further recommended that the present 
charge of £1 for additional meters be reduced, for large meters, to 
15s. per annum, and for small meters to 10s. 


Electric Driving.—The Redbrook Tinplate Works, Pontnewydd, 
have extended their electric power installation. Some time ago the 
company put in two motors one of 25 н.р. driving the tinning shop, 
and one of 12 н.р. working a stamping machine. The company are 
now putting to work two Siemens slow-speed three-phase motors, 
taking energy at 2,000 volts from the South Wales Electric Power 
Co.'s mains. One of 125 н р. drives the cold rolls, and the other (of 
100 н.р.) the new hot rolls. 


Exeter.—During the first six months the electric tramways 
department carried 1,987,648 passengers. The average number of 
passengers per week has been 75,030, and the receipts rather over 


Brhibitions.—An international automobile exhibition is to be 
held in Turin, Italy, in February next. The address of the Execu- 
tive committee is 20, Piazza Solfarino, Turin. 

We have been informed by Mr. A. Serena that the King of Italy 
will offer £1,600 in prizes to exhibitors, including 

One of £200 for automatic safety couplings for railway rolling stock ; 
one of £200 for best method of testing high-voltage electric currents with- 
out danger to the operator ; one of £400 for best and most original exhibit 
of machinery or manufacturing process ; and one of £200 for motor boats. 
British manufacturers, inventors, &c., may obtain further particulars 
from the hon. executive commissioner of the British Section, 1 and 2, 
Oxford-court, Cannon-street, London, Е.С. 


Fareham.—The salary of the electrical engineer (Mr. A. Blake) 
has been increased by £25 per annum. 


Piimley.—The Council last week delegated the Lighting com- 
mittee to discuss with Mr. H. B. Renwick (representing the Cam- 
berley Electric Supply Co.) the company’s application for a pro- 
visional order. 


Gelligaer (Glam.)—The Council decided on Wedneaday to apply 
for a provisional electric lighting order. 


Increase in Price of German Electrical Manufactures.—It is 
reported that all the large works in Germany engaged in the elec- 
trical industry have given notice that, owing to increased wages and 
cost of raw materials, a general advance of 10 per cent. has to be 
made upon all electrical products, including machines, instruments, 
apparatus, fittings, accessories, materials and sundries. 


Leith.—On Friday the Tramways committee tried a combined 
water sprinkling car and swecping device by which the tramway 
route is first watered and then swept, the dust being thrown into a 
receptacle. The work was eflectively done, the car proceeding at 


about the ordinary rate of a passenger car, enabling the cleaning 
work to be carried on without interruption to traffic. 


Light Railway.—The Board of Trade has confirmed the Tick. 
hill Light Railway (Amendment) Order. 


Llangollen.— The Lighting committee, who have been to Liver- 
pool and Hoylake to collect information on lighting. have been 
instructed to make further investigations. In the meantime the 
proposal to adopt electric lighting has been postponed 


London County Council.—At Tuesday's meeting electric light. 
ing loans were made to Islington, £18,000, and Woolwich, £16,275. 
A proposal to lend Woolwich an additional £10,223 was postponed. 

Tramways.—The Highways Committee brought up their adjournad 
report containing proposals for the construction of new tramways (for 
which application will be made next session) of a length of about 
8 miles, at an estimated cost for construction and equipment of about 
£414,160. Itis proposed that the whole of these new tramways be con- 
structed on the conduit system with the exception of a tramway in Lea 
Bridge-road, N.E., to be worked in conjunction with the lines outside the 
county and which are equipped for overhead traction. The proposed 
tramways ara from the Plough, Clapham, to Lavender.hill, from Seven 
Sisters-road to Upper Clapton road, from Aldgate to the Tower Bridge, 
from Lea Bridge-road to Upper Clapton-road, from Tooting Broadway to 
Tooting Junction Railway, from Streatham to Norbury, and from Marble 
Arch to Cricklewood. The Finance committee reported that the estimated 
cost is £336,350 gross and £309,650 net, and of this amount only £7,800 
is to be charged to the tramways account. The recommendations were 
postponed. 

Power Bills.—It was stated that the Highways committee have the 
whole question of power supply iu the London area under consideration. 


London Oounty Council Tramways.—On Wednesday Stepney 
Council decided not to consent to the adoption of the overhead 
system of traction on the tramways in Mile End-road, Globe-road 
and Burdett-road. 

Marylebone Council are recommended by the General Purposes com- 
mittee to consent to the L.C.C. echeme for a tramway from Marble Arch 
to Cricklewood, provided they are not asked to contribute towards the 
cost of street widenings. The whole of the necessary street widenings 
will be in Paddington and Hampstead. 


Louth.—On Tuesday the Council considered the position created 
by the refusal of the L.G. Board to sanction a loan of £17,000 for 
electricity supply. It was decided to ascertain whether the Board 
of Trade would extend the period of the order so that arrangements 
may be made with a company for erecting and maintaining elec- 
tricity works 

Manchester.—The Parliamentary committee recommend the 


promotion of a bill for acquiring further land in Dickenson street 
for electricity works, for further borrowing powers, &c. 


Market Harborough —-The Council will apply for a provisional 
electric lighting order. 


Marylebone (London).--The Electric Supply committee report 
that there are about 4,000 consumers now being supplied from the 
Council's generating station. | 

The result of the inquiry held by the Board of Trade in July with 


reference to the application by the Borough Council for consent to the 


increase of the voltage of supply to certain consumers was not communi- 
cated to the municipal authorities until Aug. 18, when the order of the 
Board was received consenting to the change of pressure, subject to 
various conditions safeguarding the consumers. Until the Board's de- 
cision was communicated the necessary alterations to the installations 
could not be proceeded with, but as soon as the Board’s consent was received 
the work was put in hand, and a large proportion of the Council's ares 
had been changed to the increased pressure, As the supply to large areas 
has now been taken over from the company, and as (owing to the delay 
consequent on the Board of Trade inquiry) to some of the consumers the 
supply is necessarily at the old voltage, whereby a considerable proportion 
of energy is wasted, the load required to be provided for at the Council's 
generating station is heavier than had bean estimated. The committee 
had therefore considered it advisable to approach the Metropolitan Со. 
with a view to obtaining the benefit of the option of a supply of electricity 
in bulk from them in case the same may be required during the next few 
months, by which time the critical period of changing over will be passed. 
These negotiations are proceeding. 

Having considered it advisable to arrange a provisional tariff of charges 
to be made for the supply of current to all new consumers until the ques 
tion of tariff had been settled by the Council, the committee had pro- 
visionally arranged the following: Ordinary lighting, 8d. per unit. for 
500 hours’ supply on maximum demand and ld. after; basement light- 
ing, 2d. per unit; power, 2d. per unit for 500 hours’ supply on maximum 
demand snd ld. after. ‚. 

The Finance committee have submitted the estimates of the electricity 
undertaking for the year t> March 31 next, and put the expenditare at 
£95,891 and the income at £97,693. In view of the present state of the 
money market, provision had been made for & material increase in the 
rate of interest for the coming half-year. Through the suspension of 
sinking-fund payments for the first 24 years, the account for the year 
ending March 31, 1906, had been relieved of a liability amount:ng 
approximately to £14,300. On the whole of the facts the committee did 
not think it necessary that any provision should be made in the years 
rates to meet electric lighting 0 


— 


The arbitrator (Mr. G. Paul Taylor) in the matter of the refusal of the 
Council to give consent to the placing of certain telegraph posts and wires 
in and across streets and roads in the borough, has decided in favour of 
the Postmaster-General, with costs. 


Motherwell.—The convener of the Lighting committee (Bailie 
Wilson) reports that he has endeavoured, without success, to get a 
reduction in the valuation of the electricity undertaking as the 
amount had been increased from £1,695 to £3,000. An appeal was 
made against the valuation, but the Valuation Appeal Court had 
dismissed the appeal. Notice of appeal to the Court of Session had 
been given, but it was agreed not to go on with the appeal this year. 


Municipal Telephony.—At the meeting of Swansea Telephone 
committee last week the engineer and manager (Mr. A. G. Mackie) 
reported that there were 1,267 lines and instruments working, and 
it was decided to notify the National Telephone Co. that the Cor- 
poration would be ready to join up for inter-communication pur- 
poses in five weeks’ time. 

At Liverpool City Council meeting last week, replying to a ques- 
tion as to the steps taken in regard to a communication from Ply- 
mouth as to general municipal action about telephone rates, Mr. 
Harmood Banner, M.P., said the matter was under consideration, 
and they were inquiring what course should be adopted to obtain a 
proper arrangement of Liverpool's telephone system. They were in 
consultation with other cities as to the steps to be jointly taken with 
a view to obtaining an equality of telephone charges for the whole of 
the United Kingdom. 


Niagara Power.— The International Acheson Graphite Co., 
Niagara Falls, N.Y., with the recent completion of a large extension 
equipped with modern electrical and mechanical appliances and 
machinery, has doubled the capacity of its plant for creating 
graphite in the electric furnace, and has closed & contract with the 
Niagara Falls Power Co. for another 1,000 н.р. of electrical energy, 
in addition to the 1,000 н.р. previously used. Acheson graphite is 
largely used in the manufacture of dry batteries, metal protective 
paints, packing and as a lubricant. The electrochemical processes 
also consume un extensive supply of Acheson graphite electrodes. 


Ossett.— The Board of Trade recently notified the Council that 
they proposed to revoke the Council's provisional electric lightin 
order obtained in 1897. Steps are being taken to induce the Board 
to grant a further extension. 


Overbridge Tramways.—A conference took place on Wednesday 
between representatives of London County Council and the City 
Corporation on the question of the construction of tramways over 
Blackfriars and Westminster bridges. 

The conference was convened at the instance of the Council, who desire 
to reintroduce the bill which was rejected by the House of Lords last 
session. The proceedings were private, and after the Council deputation 
had left the members of the Corporatoin resolved themselves into a meet- 
ing of the Bridge House Estates committee to further consider the ques. 
tion from the City point of view. 


Overhead Mains in Oarnarvonshire.— The Board of Trade have 
sanctioned, and the County Council have approved, the plans for 
overhead transmission lines from the North Wales Power & Trac- 
tion Co.'s station to Quellyn Lake and Dinorwic and Oakley quarries. 


Oxford.—The Council will promote a tramways bill next session. 
Mr. R. S. Clease has been appointed Corporation valuer in con- 
nection with the purchase of the tramway undertaking, at a fee of 
10 guinens per day, with personal and out-of-pocket expenses, and 
£3. Js. per day for an assistant. 


Presentation.—Mr. J. H. Hair, chief draughtsman at Salford 
electricity works, has been presented by the staff with a music 
cabinet and stool on the occasion of his marriage. 


Queenborough.—Sheerness & District Electric Power & Traction 
Co. are applying for a provisional order with the Council's consent. 


Redcar.—Subject to approval of the Board of Trade, the 
Council will transfer their provisional order to the Cleveland & 
South Durham Electric Power Co., who will repay the cost of 
obtaining the order with 4 per cent. interest. 


Rostrevor (co. Down).—A meeting of ratepayers, on Tuesday 
considered a proposal by Curran Bros., Belfast, to provide electri- 
city supply for the village. Messrs. Curran offer to erect plant and 
supply current for private lighting at 6d. per unit, to erect street 
lamps and supply current for same from sunset to midnight at £1. 10s. 
per 16 cp. lamp per annum, and £2. 5s. рег 32 c.p. lamp. They 
require & guarantee from at least 20 private consumers to take 
current to the value of £1 per annum tor three years. They have 
fixed the charge for fitting up private houses, shops, churches, &c., 
at 16s. per light. It was decided to appoint a committee to report 
on the proposal. 


Rubber Leases.— The Natal Government are offering for public, 
competition leases for the purpose of rubber extraction only in cer- 
tain areas in that portion of the Ingwavuma districtfof Zululand 
which is open for European occupation. Tenders to the Chairman 
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of the Tenders Board, Audit Office, Pietermaritzburg, Natal, by noon 
Jan 1, 1906. Further particulars can be obtained of the Agent- 
General for Natal, 26, Victoria-street, London, S.W. 


St. Pancras (London).— The Electricity committee have reported 
to the Council that the electrical engineer (Mr. S. W. Baynes) esti- 
mates the cost of extending the arc fighting to 26 thoroughfares at 
£8,250. The original estimate for the work was £14,281, and the 
reduction has been made by omitting certain private lighting 
cables, which are to be laid only along the chief thoroughfares and 
in some cases where it is desirable to link up from other districts. 
On F the Council sanctioned the carrying out of the 
work. 

During the past quarter 1,206,863 units were supplied for all pur- 
poses, against 955,810 units in the corresponding period of last year. 
928,771 units were sold to private consumers, against 775,488. 
There are now 2,511 private consumers, against 2,858. 


Seychelles.—A report has recently been presented on the subject 
of public works, chiefly in connection with the water supply. In 
this connection, the report states that a high-level reservoir at 600 ft. 
above the town, if established, could be utilised for the purpose of 
lighting by electricity. 


Smoke Nuisance.—At Willesden on Thursday last week the 
British Westinghouse Co. and the Metropolitan Hailway Co. each 
appeared to 19 summonses charging them with not complying with 
orders to abate a smoke nuisance at the railway company's works 
at Neasden. It was urged for the defence that an expert had been 
brought over from America specially to adopt means to stop the 
emission of black smoke. So far he had not succeeded, and further 
steps were being taken. The works supplied electricity for the rail- 
way company’s train service and 200 tons of water were reduced to 
steam per hour. A fine of £1 and £1. 1s. costs was imposed on each 
of the 38 summonses. 


South Africa.The ‘British and South African Export 
Gazettee says :— 

Ladybrand (Orange River Colony) Council have temporarily deferred 
consideration of an offer by Mr. G. L. Hestner, of Johannesburg, to erect 
and maintain electricity works. 

Queenstown (Cape n Council are undecided as to the adoption ot 
electric or acetylene gas lighting for the town. 

Preparations are being made for lighting the streets of Zanzibar elec- 
trically. It is also said that an American firm has obtained concession 
for a light railway on the island. 

Middelburg (Transvaal) Council have rejected Mr. G, Ring’s electricity 
supply scheme. 

Mr. Woolf Davis has secured a concession from Vryheid (Natal) 
Council for the erection of electricity works. 

Boksburg Council will shortly place an order for an additional 80 kw. 
generating set, T 

Johannesburg Council have approved the proposed Bertram's Town 
extension of their electricity undertaking. 

East London are about to order 10 Brockie-Pell open-type arc lamps. 
The Council are also considering the question of the erection of street 
fire-alarms, and may order the necessary apparatus and material in 
England shortly. 


Southend-on-Sea.—The Town Council decided on Tuesday to 
construct an electric tramway along the sea front to Shoeburyness, a 
distance of about 5 miles, at an estimated cost of £70,000. 


State Control of French Submarine Cable Companies.— 
According to a Reuter's telegram of the 11th inst., the Journal 
des Debats (a well-informed French journal) announces that the 
Government is preparing а contract with the Compagnie Francaise 
des Cubles Electriques by which the company’s share capital will 
be first reduced and subsequently increased According to this 
statement the new shares will be guaranteed by the State, the 
latter becoming, after a certain period, owner of the company’s 
сое which the company will continue to work under State 
control. 


Stepney (London).—The Council decided on Wednesday to apply 
to L.C.C. for £10,000, part of the £57,000 loan sanctioned in April, 
1904, for extensions of the electricity works. 


Stockport.—The Corporation have offered to supply electric cur- 
rent to the workhouse hospital at 4d a unit, provided the electricity 
taken be worth £100 a year, and 3d a unit after, with 13d. for power. 


Stock ton-on-Tees.— The accounts of the electricity department 
for the year ended March, show an addition of £2,918. 18s. 6d. to 
capital expenditure. 

Receipts were £6,272. 13s. 11d., including £5,265. 14s. 4d. for private and 
£806. 133. 4d. for public lighting. Working expenses were £3,387. 1s. 8d. 
Gross profit was £2,885. 12s. 3d. Interest and sinking fund required 
£3,112. 158. 9d., leaving a deficit of £227. 3s. 6d. 


Swindon.— The Council have referred back a recommendation to 
increase the salary of the electrical engineer (Mr. J. G. Griffin) from 
£800 to £325. 

Sanction to a further loan of £2,550 for the electric tramways 
department has been applied for. 
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Swinton and Pendlebury.—On Monday the Council adopted an 
amended agreement with the Lancashire Electric Power Co. for 
supply of electricity in the district. 

Mr. Pownau said that the Council, though indemnified against loss, 
reccived a percentage of the profits, and would be able at the end of 7, 10, 
or 14 years to take over the undertaking upon terms. He had been in- 
formed by the manager of the company (Mr. Gamlen) that already appli- 
cations had been received from the district for the equivalent of 3,663 
8 c.p. lamps, which meant a revenue of about £750 for the first year. 
Thus there were good prospects of the Council receiving a substantial 
revenue in courze of time from the electricity undertaking. 

Switzerland.—The Municipal Council of Seelisberg has recently 
granted a concession for the construction and working of an electri- 
cally-driven cog railway between Treiv and Seelisberg, to be sub- 
sequently extended to Sonnenberg. 


Taunton.— A motion by Mr. Standfast to raise the charges for 
electric currant, as income was insufficient to meet expenses, was 
rejected by the Council on Tuesday. 


Telephone Wires over the Thames —At the meeting on Monday 
of the Thames Conservancy it was decided to give notice to the 
National Telephone Co. to remove the telephone wires over the 
River Thames at Bourne End within seven days, and failing com- 
pliance the work is to be carried out at the expense of the company 
by the Conservancy's engineer. 


Tramways Parcels Post.—Manchester Tramways committee 
decided on Tuesday to extend the parcels carriage and delivery 
system, and in future the guards of all cars will be permitted to 
receive parcels for transmission to any stopping place, provided the 
parcels are properly stamped and are not above 7 lb. in weight. 

Transvaal Imports.—Imports into the Transvaal for the six 
months ended June 80 last, include electric cables, wires and fittings 
to the value of £95,000, compared with £38,000 in the corresponding 
period of 1904 ; and tramway material to the value of £41,000 com- 
pared with £38,000. 

Tunstall.— The surveyor and the Burslem electrical engineer 
(Mr. A. Bremner) estimate the cost of lighting the market, town 
hall, Victoria Institute baths and fire station electrically at £790. 
Consideration of the matter has been adjourned. The question of 
street lighting by electricity was referred on Wednesday to a com- 
mittee of the whole Council. 


Tynemouth.—The Council have decided to adopt an optional 
flat rate of 44d. per unit. At the same time the charges for current 
on the maximum demand system have been reduced. 


Wantage.—The Council will oppose an application of Wantage 
Engineering Co. for an electric lighting order. 


West Ham.—The receipts of the electricity department during 
the past quarter were £8,304 for lighting (increase on corresponding 
period last year 4695); for power, £727 (increase £401) ; for trac- 
tion, £2,819 (increase £2,610). 

A claim by the Corporation for £197 against Sir Hiram Maxim 
Electrical & Engineering Co. for work done for the company by the 
municipality in connection with the company's contract for pipe 
work has been settled by the company agreeing toa deduction of £100. 


Widnes.— It was reported at Wednesday's Rural Council meeting 
that the power to transfer the electric lighting order to the Mersey 
Electric Supply Co. expired on Aug. 15, but the company had signified 
their readiness to proceed with the scheme. It was decided to obtain 
further particulars from the company, and if these are satisfactory 
application will be made for authority to transfer. 


Wimbledon.—4An unopposed inquiry was held on Friday into the 
application of the Council to borrow £5,000 for extensions of the 
electric lighting mains, for additional meters, house services, &c. 
The chief electrical engineer (Mr. H. Tomlinson Lee) gave evidence 
in support of the application. 


Dinner.—A unique gathering took place at the Hotel de Bale, 
Hatton Garden, London, on Saturday evening last, when a score of 
the “old boys who were at Scott's engineering works, Hammer- 
smith, in '88 and '89 met together, mostly for the first time after an 
interval of 16 years. There were present: Messrs. F. Armfield, 
E. S. Davidson, E. Eberwein, R. J. Elmhurst, F. N. Haward, 
Jacksoa, A. B. Lillywhite, H. Marryat, E. G. Moyes, E. L. Pinching, 
W. M. Rogerson (Halifax), C. N. Russell (Shoreditch), H. Sadd, 
J. R. Smith, H. Squire (Chelsea), C. E. W. Talbot, W. C. Thomson, 
W. E. Toy and J. Watts, and letters and telegrams of regret were 
received from Messrs. D. Arkell, C. D. Asprey, J. H. Garratt 
(Colombo), A. J. Hodgson, L. A. Jinks, E. C. Patey, H. A. Place, 
C. E. Tickner and Tubbs. The function, which was of an informal 
nature, was voted a complete success. Mr. C. N. Russell made the 
speech of the evening, whilst no more hearty toast was drank than 
that of Good Old Sadd.” A proposal to make the reunion an 
annual affair was carried by acclamation, and another proposal to 
repeat the function before the close of the year was received with 
favour, and will, we understand, be brought about if possible. Mr. 
Н. Marryat, 28, Hatton-garden, London, E. C., is hon. see. Amongst 
those names particularly wanted are Messrs. Johnson and Cook 
better known as ‘ Jubilee"). 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Edinburgh Corporation invite tenders for arc lamps and arc lam 
posts. Specifications, &c., after 16th inst. from the chief electric 
engineer (Mr. F. A. Newington), Dewar place, Edinburgh. Tenders 
to the town clerk (Mr. Thos. Hunter, W.S.), City-chambers, Edin- 
burgh, by Oct. 23. See also an advertisement. 


Tynemouth Corporation invite tenders for supply and erection at 
their electricity works, Tanner's Bank, North Shields, of one 165 kw. 
traction dynamo. Specifications, &c., from the borough electrical 
engineer (Mr. C. Turnbull), and tenders to the town clerk (Mr. E. B. 
Sharpley) by first post Nov. 2. See also an advertisement. 

London County Council invitetenders for electric lightingof band- 
stand in Villiers street section of Victoria Embankment Gardens, 
Tenders to the clerk (Mr. G. L. Gomme), County Hall, by 10 a.m. 
Oct 25. 


By command of the Postmaster General tenders will be received 
until noon Oct. 18, for creosoting red fir telegraph poles. Forms 
of tender from Mr. S. C. Hooley, 17-19, Bedford-street, London, W.C. 

Birmingham Public Works Committee want tenders by the 25th 
inst. for supply of 3,000 tons of 7 in. British Standard, Section No.4 
tramrails, with fish plates. Tenders to City Engineer and Surveyor, 
by 25th inst. 

Northampton Corporation want tenders by first post 23rd inst, 
for 12 months' supply of steam coal to the electricity works. 

Burslem Council invite tenders by Oct. 18 for lighting St. John's 
Market by arc lamps. 


London County Council want tenders by 10a.m Ost. 31 for about 
1,000 tons of steel conductor tee rails. 


TENDERS RECEIVED AND ACCEPTED. 
The Highways committee of London County Council have accepted 
the following tenders :—- 


150 Double-deck, Roof. covered Tramcar Bodies. 
Hurst, Nelson & Co. (accepte) United Electric Car Co. .. £74,950 


£63,525 | Brush Company ........ 74,175 
St. Louis Car Co. 75,750 | Hungarian Railway Car- 
Metropolitan Amal. Rly. riage & Machine Works.. 58,200 


Carriage & Wagon Co... 75,375 

The lowest tenderers did not comply with the Council's specifica- 
tion for the work, and were not prepared to accept the Council's 
conditions of labour. The amount of the accepted tender. includes 
£1 a car body in respect of а stecl under-frame, and has been 
accepted upon condition that not less than 40 cars are delivered by 
Jan. 15, a further 40 by Feb. 15, a further 40 by March 15, and the 
balance by April 15, 1906. 


Trucks. 
Mountain & Gibson (accepted) Hurst, Nelson & Co.. £16,800 
£18,000 | United Elec. Car Co. .... 14,925 
Ditto (alternative) Ditto (alternative) 17,925 
£18,250 and £18,750 | Brush Compan 14,400 


Н. T. Bradford .......... 24,000 Ditto (alternative) 17.400 
Peckham Mfg. Co. 21,000 | Hungarian Works 13.800 
Electrical Equipment and Assembly of Cars. "m 
British Westinghouse Co. Dick, Kerr & Co. ........ £15,530 
(accepted) ............ £43,300 | British Thomson-Houston 
Brush Co. 586,050]. GMG 45,475 


Permission is given to the accepted tenderers to sublet to А. 
Reyrolle & Co., or to such other firm as may be approved by the 
chief officer of tramways under the contract, the supply of plugs for 
the equipments. 

Laying Cable Ducts in connection with New Electric Tramways. 
Reid Bros. (accepted) £31,182 6 3 | British Insulated & 


Cunningham, Forbes Helsby Cables . £39,000 5 6 
& CO. ........... 69,712 15 6 | J. A. Ewart........ 34,276 127 
F. Cummings & Co. 42,812 17 8 | Westminster Con- 
S. Kavanagh & Co.. 41,267 2 3 struction Co.. 33,282 124 
J. Mowlem & Co. .. 40,380 0 0| Muirhead, Greig & 
Matthews ...... 32,307 15 6 


Salford Council have accepted the following tenders :— | 
Bertram Thomas, reverse current breaker at £9. 18s. ; British Westing: 
house Co., mechanical car accessories; W. F. Glover & Co., cables: 
Howard Conduit Co., asphslte troughing ; General [Electric Co., arc lamp 
carbons, electric fittings and steel insulated screwed tubing; Royce 
Limited, electric motors and starters; Chamberlain & Hookham, meters 
Tudor Accumulator Co., repairs to two batteries and 10 years’ maintenance. 
Bruce Peebles & Co., Edinburgh and London, have secured the 
contract for the Shanghai electric tramways, including 30 miles of 
track, overhead work and cables, power station plant and 100 car: 
and equipment. The total value of the contract is about £377,000. 
In regard to the tender of W. B. Haigh & Co. for superheaters t 
Ashton-under-Lyne (referred to in our last issue), we are inform 
that the superheaters in question are manufactured by T. Sugden 
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(Ltd.), for whom Messrs. Haigh & Co. are representatives in the 
Lancashire and Yorkshire district. Messrs. Sugden have recently 
received orders for these superheaters from Erith (repeat order), 
Birmingham, Plymouth, Swindon, Cardiff and Dartford electricity 
works. 


Southwark (London) Council have received the following tenders:— 


Balancer and Battery Booster and Switchboard. 
Mather & Platt (accepted).... £618 | Chloride Elec. Storage Co. .. 


Electric Construction Co.... 1,038 | General Electric Co......... 640 
Lancashire Dynamo Со. .... 685 | British Westinghouse Co. .. 582 
Siemens Bros. & Co. ...... 667 
Feed Water Heater and Water Softening Plant. 

Patterson Engineering Co. Worthington Pump Co. £574 

(accepted)... ........ eee £365 | Erith Engineering Co. ...... 495 
WB // vo как» 640 | J. Wright & CO. 425 
J. Simpson & Co. .......... 629 Lassen & Hjort ............ 395 


Barnes Urban Council have accepted the tender of the Harris 
Patent Feed Water Filter (Ltd.), 82, Victoria-street, London, S. W, 
Sunderland and Greenock, for the supply and erection of a conden- 
sation water purifier and grease eliminator. Tenders were also 
received from Lassen & Hjort, Bell Bros, Royles Limited, I. 
Storey & Son, Masson, Scott & Co., and the Paterson Engineering Co. 

Contracts have been placed with W. T. Henley's Telegraph Works 
Co., the Western Electric Co.,the British Insulated & Helsby Cables 
and Siemens Bros. & Co. for material for Government telephone 
systems at Cape Town, East London and Port Elizabeth. 

Battersea (London) Council have accepted the tender of the 
Municipal Appliances Co, for a bitumen boiler of 600 gallons capa- 
city at £60. 

Brighton Council have accepted the tender of the Chloride Elec- 
trical Storage Co. for a battery booster at £763, and that of the 
British Westinghouse Co. for cast-iron fascias to the switchboards 
at Southwick at £100. 


The offer of the Bell Punch Printing Co. to renew their contract 
for the hire of bell punches at 15s. per punch per annum, and to 
allow 10 extra punches free of charge in the 12 months, has been 
accepted by Kast Ham Tramways committee. 


Bradford Council have accepted the tender of the British Westing- 
house Co. for three equipments of 35 m.r. motors, controllers and 
other accessories at £185 each. 


Glasgow Corporation have accepted the tender of J. H. Walton & 
Co., of Newcastle-on-Tyne, for a simplex tramway rail grinder. 

Watford Council have accepted the tender of John Fraser & Son 
for the erection of a steel chimney shaft at £131. 

Dewsbury Council have placed an order with the Phenix Dynamo 
Co. for a booster. 

Isle of Thanet Guardians have accepted the tender of Wood & Co., 
Broadstairs, for an electric bell installation at the Workhouse. 

Canterbury Council have accepted the tender of Philpot & Son 
for electric light fittings for the Dane John bandstand at £11. 

Stafford Council have accepted the tender of the Tudor Accumu- 
lator Co. for a storage battery of 210 cells and 10 years’ maintenance. 

Barnsley Education committee have accepted the tender of H. 
Wainwright for wiring the Doncas‘er-road school at £120. 

Messrs. Lea & Warren have placed an order for a storage battery 
of 128 21. plate cells for Barnsley Hall Asylum with Pritchetts & Gold. 


BUSINESS NOTICES. 


Messrs. W. F. Dennis & Co., Albert-buildings, 49, Queen Victoria- 
street, London, E.C., have been appointed sole agents for Great 
Britain and the Colonies by Les Ateliers du Roeulx, Le Roeulx, 
Belgium, manufacturers of railway material, including fixed and 
rolling stock, tenders, goods trucks, &c., tanks of large capacity, oil 
cups and grease boxes, turntables and switches, bridges, poles and 
iron construction, points, crossings and signals, hydraulic and gas 
apparatus, castings of all kinds and in all weights. 

The partnership business carried on as Newman Wilkinson & Co., 
at 43, Mincing-lane, London, E.C., has been dissolved by mutual 
consent, Mr. Newman Wilkinson retiring. The remaining partner 
(Mr. Horace F. Simon) will carry on the business of general elec- 
trical engineers under the style of Horace Simon & Co. at the same 
address. 


Messrs. Spearing & Stark, electrical engineers and contractors, 
19, Broadway, Wimbledon, have dissolved partnership. The business 
will be continued by Mr. Spearing under the title of Spearing & Co. 


Messrs. Falconar, Cross & Co., electrical engineers, 4, St. Nicholas- 
buildings, Newcastle-on-Tyne, have taken over the business lately 
carried on by Mr. S. Н. Gowdy, electric light and power engineer, 
09, Grey-street, Newcastle-on- Tyne. 

Edwin C. Wallis and E. H. Watson, electrical engineers, 36, 
Trinity-square, Leeds, have dissolved partnership. 

Mr. Chas. Gorick informs us that he has resigned his position 
with the General Electrie Co. in order to take up the position of 
general manager to the, Amalgamated Dry Batteries (Ltd.). 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Alfred John Earp, electrical engineer, 12, Palmerston-road, Bos- 
combe, was examined at Poole Bankruptcy Court last week. Gross 
liabilities, £827. 4s. 5d. ; unsecured debts, £794. 8s. 11d. ; assets, 
£306. 19s. 4d.; deficiency, £487. 9s. Td. Debtor said his failure 
was in a great measure due to secret commissions paid to builders. 
Examination closed. 

A receiving order has been made against Geo. and John Samson 
Robson (trading as Robson, Robson & Co.), electrical engineers, 
Empire-buildings, and Newgate-road, Newcastle-on-Tyne. The first 
meeting of creditors will take place on Oct. 14 at 80, Mosley-street, 
and the public examination on Oct. 19 at the County Court, New- 
castle-on-Tyne. 

A meeting will be held on Nov. 10 at 65, London-wall, London, 
E.C., to receive an account of the winding-up of the Electrical 
Fittings Co. (Ltd.) 


The trustee in the bankruptcy of Samuel Guest, electrical engineer, 
63, Otley-road, Headingley, Leeds, has been released. 


Plant for Sale.— Messrs. Price & Co., 82, Clerkenwell-road, 
London, E C., advertise for sale six arc lamps, and some brackets 
and pendants. 

Mr. C. Sharpe, 20, New Park-road, Brixton Hill, London, S.W., 
has a dynamo for sale. See an advertisement. 


Premises to Let, &c.— Messrs. Marshall & Co., Campbell Works, 
Stoke Newington, London, N., have to let premises suitable for 
electrical works or light engineering trades. See an advertisement. 


Mr. Wm. Dorset, Ashley-road, Epsom, has to let on lease a con- 
veniently-situated factory suitable for engineers, &c. See advertise- 
ment. 


A self-contained warehouse or factory close to the City is adver- 
tised in another column to be let. 


Messrs. Faraday & Rodgers, 77, Chancery-lane, London, W.C., 
have for sale, or for letting on lease for 99 years, some freehold land 
in Middlesex. Conveniently situated and suitable for immediate 
erection of factory. See advertisement. 


A conveniently-situated factory near Willesden Junction is adver- 
tised for sale in another column. Applications to Mr. Payne, 15, 
Chatsworth-road, West Norwood, London, S.E. 


Douglas Young & Co., 51, Coleman-street, London, E.C., have a 
conveniently-situated freehold factory in High Wycombe for dis- 
posal. See an advertisement. 


Prepayment Meters.—Messrs. Chamberlain & Hookham have 
ready two new lists dealing with two-rate meters and cash register 
meters. The former meter was described in our columns by Mr. Ger- 
hardi on Aug. 25. This two-rate meter is of the Hookham 1897 type, 
contained in the same size case, but fitted with a counting train have 
ing two sets of dials. During the low-rate period the consumption is 
registered on the lower dials, and during the high period on the 
upper dials. The pamphlet fully describes the action of the meter, 
and the illustrations show the complete instrument. There is also 
a drawing showing diagrammatically the arrangement of parts. 
The cash register meter 
is shown in the accom- 
panying illustration. It 
is pointed out that in 
some instances electri- 
city supply station en. 
gineers are deterred 
from using prepayment 
meters in poor districts 
owing to their relative. 
ly high cost, and the 
meter here described 
has been brought out to 
meet this difficulty. The 
object is to make easy 
the collection of small 
accounts at short inter- 
vals with a minimum 
of incidental expenses. 
The ordinary standard 
“ Hookham meter has 
attached tothecounting- 
train asecond set of dials 
showing the cash value of the current consumed. These additional 
dials are so arranged that by the insertion of a key from the outside 
of the meter its hands may be set to zero without the possibility of 
altering the number of units registered by the ordinary dial. The 
act of setting the hands to zero constitutes a receipt for the amount 
due. The key for this purpose is in the hands of the collector, and 
the opening through which it is inserted is locked by him. A quar- 
terly reading of the unit dials furnishes a complete check upon the 
collector, as he must have handed in during the quarter cash corre- 
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sponding with the units registered. It is claimed that, while the 
amount of attention required for the cash register meter 18 no more 
than for the prepayment meter, the cost of working is considerably 
less, and the control of the collector over the apparatus is complete. 
The illustration shows a front view of the operative portion of the 
Hookham cash register meter. 


Catalogues, &c.--We illustrate below a motor-driven knife- 
cleaning machine for use in establishments where a large amount of 
knife cleaning has to be quick- 
ly executed. It is claimed for 
the machine (which is manu- 
factured by Electromotors 
Limited, Openshaw, Man- 
chester) that 1,000 knives 
can be cleaned in an hour, 
and at the same time a bur- 
nished effect is given to the 
cutlery. Another advantage 
is that the life of the cutlery 
is lengthened, and the cost 
of the machine speedily saved 
in diminished wear and tear. 
ааа eme" An example of this machine 
= — — at work is shown at the 
Moror-DrivEN KNIFE-CLEANING company’s stand No. 101 at 

MACHINE. Olympia. 


The General Electric Company have recently issued & new 
(H) list of heating and cooking apparatus, radiators and acces- 
sories, containing a large quantity of apparatus for these special 
uses and comprising illustrations of a large 
and varied selection of these goods. We 
may mention that a portion of this com- 
pany's large stand at Olympia has been 
set apart for the purpose of illustrating 
the capacity of many of the items in this 
new list, from which we have made a 
selection of illustrations for the purposes 
of this note. Fig. 1 shows a muffle furnace 
for a maximum voltage of 250. It is 
claimed for these furnaces that they are 
superior to others on the inarket from the 
fact that a higher temperature may be 
obtained (8,000°F. and over), this tempera- 
ture being limited only by the fusion point 
of the furnace lining. The heating sub- 
stance in these furnaces is а patented 
material, partly composed of a mixture 
of graphite, carborundum, silicates and 
clay in a granular form, the granules 
varying according to the available ber he 
«Тһе temperature attained is governed by 
the thickness of the layer of the heating 
substance used, and closer adjustment of 
the temperature may be obtained by the 
use of an external resistance. Fig. 2 is an 
arc-heated soldering iron for heavy work, 
such as jointing tinned meat cans, packing 
cases, &c., and it is urged tha“ twice the 
work can be done in a given time with 
this tool compared with ordinary soldering & 
irons. The copper bit in these irons forms | 
the positive and the carbon the negative 
pole, so that the arc is formed between the 
two directly on to the working piece. Ac- 
cording to the directions issued, the arc 
can be maintained for about half an 
hour. Like all arc apparatus, this solder- 
ing iron requires a resistance depending 
on the voltage of the circuit. The bit can 
be of any shape to suit special require- 
ments. In Fig. 8 a laundry iron on the sur- 
face-contact system is illustrated, weigh- 
ing 6 Ib., and working at a maximum 
voltage of 250. These irons are made up 
to 10 Ib. weight. They are made on the 
replacement principle, so that it is not 
necessary to return the whole iron for 
repair when it has run its life. Spare 
soles are supplied, and it is recommended 
that purchasers should keep a small stock 
of these in readiness for requirements. Only two or three minntes 
18 required to make the necessary readjustinent, and no electrical 
knowledge is needed for the work. Fig. 4. is a patent fusible 
cutout, fitted to kettles, saucepans and other water goods, with 
the object of preventing damage to the utensil should it boil 
dry, With this device current is automatically cut off in the 
event of the utensil being allowed to run dry while on circuit. 


Fic. 1.—G.E. MUFFLE For. 
NACE. 


Fic. 2.— G. E. ELECTRIC SOL- 
DERING ION FoR HEAVY 
WORK. 


Fig. 3.—G.E. ELECTRIC 


LAUNDRY IRON. 


Fic. 4.— PATENT FUSIBLR 
Сст-оот FOR G.E. Cook- 
ING APPLIANCES. 


The utensil cannot, of course, be again used until the fuse is re. 
dep but this can be easily fitted and requires no technical 

nowledge or any tools, the fuse being screwed up in the manner 
set out in the instructions issued when the utensil 18 supplied. 


In our issue for Sept. 29 we referred to some new watertight 
Simplex fittings which the Simplex Steel Conduct Co. are placing 
upon the market. We have received & leaflet describing, pricing 
and illustrating these goods. (ur readers can obtain copies of this 
leaflet irom the company on request. 


Nernst Lamps.—The Electrical Co. have issued a little pocket 
pamphlet entitled ** Some Light Talk, mostly about Nernst Lamps." 
The company's object is to provide a leaflet or pamphlet suitable 
for distribution by small contractors amongst private consumers, and 
for this purpose the booklet is admirably adapted. 


Imports.—The following are official values of importsof electrical 
machinery, material and apparatus into this country during Sept :— 

Electrical machinery, £36,443 (a decrease of £14,564 compared with 
September, 1904) ; telegraph cable and apparatus, £4,319 (decrease £5,051); 
other electrical goods, £67,028 (increase £3,229). The value of imports 
of the three classes for the nine months ended Sept. 30 were, respce- 
tively, £365,244 (decrease £58,681), £39,610 (increase £6,574) and 
4681.84 1 (decrease £115,877). 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Oct. 4 to 10, with the porta of 
destination :— 

Aden—£15. Africa—Alexandria, £777 (including £662 telegraph 
material) ; Cape Town, £99; Delgoa Bay, £32; Durban, £1,752 (including 
£230 telegraph material); East London, £558; Port Elizabeth, £1,779: 
Port Said, £30. Argentina—Buenos Ayres, £131. Australasia— Adelaide, 
£82 ; Auckland, £51 ; Brisbane, £16 ; Freemantle, £245 ; Melbourne, £267; 
Otago, £30 (telegraph material); Perth, £168; Sydney, £1,149; Welliog. 
ton, £346. Belgium —Ostend, £14. Burma—Rangoop, £35. Canada— 
Toronto, £29. Ceylon—Colombo, £46. Chili—Santiago, £116 China— 
Shanghai, £281; Tientsin, £121. Denmark—Copenhagen, £72 (telegraph 
material. France Boulogne, £17,  Germany—Hamburg, £637 (in- 
cluding £428 telegraph material) Gibraltar, £210. Holland Amster- 
dam, £491 (including £166 telegraph material) ; Rotterdam, £17 (tele- 
graph material) Hong Kong, £396 (including £202 telegraph material). 
India - Bombay, £473 (including £76 te'egraph material); Calcutta, 
£2,683 (including £18 telegraph material); Kurrachee, £3,200. Japan— 
Yokohama, £383. Malta, £130 (including £110 telegraph instruments). 
Russia—St. Petersburg, £60. Stam—Bangkok, £89. Straits Settlements 
—Penang, £53; Singapore, £264 (including £137 telegraph material). 
Sweden— Stockholm, £427 (telegraph material). Uruguay—Monte Video. 


£28. Total £17,749, against £12,256 in the corresponding week last yea! 
(Oct. 5 to 11). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


М№оте.— The undermentioned Applications (except those marked +) are not 
open to public inspection until after acceptance of Complete Specificatwn. 
Those marked t are open for inspection 12 months after the date attached (0 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 

Septemter 6, 1905. 
17,990 Ler. Electrical danger signal. 
17,9€6 MITCHELL & Gunn. Device for supporting el.ct ic cables. 
17,997 CosniNa. Insulators. 
18,0C6 WILSON X MARSHALL. Electric fan». 
18,015 Povan & Livetr. Rectifying alterna iog cu'rents.* 
18,016 Lea. Connec ora for cables. 
18,037 PoursEx. Receivers for the wireless transmission of signals. (Date 
applied for, Sept. 17, 1904.)*t 
18,044 Patgrson. Electric lamp-holders. 
18,051 Horrmann. Trolleys. (Date applied for, Sept. 9, 19)4.)*t 
18,055 LEITNER & Lucas. Brueh-rccking gear for dynamo». 


September 7, 1905. Е 
13,093a and 13,0938 Вост. (Duntley, U.S.) Switches for electric dri“ 
(Date applied for, June 24, 1905) 
18,076 BENNETT. Safety device for electric ігаш гага. 
18,089 Hust. Electric clocks. 
18,102 GELL. Transmitters for automatic telegraph systems. 
18,118 Ногмев & HoLMEs. Cross-over points for trolley systems. 
18,121 Gaunt. Electric regulator for iacubators, 
18,126 SoNDH. Electric-train control systems.“ 
18,144 LC CHT. Thkermo-electric generator. 


September 8, 1905. 
18,147 Somervirte X Hicks, Electric ignition for internal-combu:t- 
engines, 
18,148 CoLLeNnDER. Self-propelled electrical vehicle. 
18,155 BorroxR & CnozsE. Electro-magnetic selective separator. f 
18,193 TREvER. Telephone transmitters. (Date applied for, Feb. 15,1895 
18,208 PHILLIPS & Parkin. Truing surfaces of commutators. 
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18,209 TIRRILL. Electric control systems. (Date applied for, Sept. 8, 
1904.)*+ 


September 9, 1905. 
18,264 Hsrarus. Gas or vapour electric lamps. (Date applied for, 
Oct. 14, 1904.)*t 
September 11, 1905. 
18,519 OrPENHEIMER. (А.С. Mix & Genest, Germany.) Telephone ex- 


changes on the central microphone battery system. 


September 12, 1905. 

18,368 BERG & WISO. Automatic electrical time switches. 

18,375 Brooks & Rgap. Connecting tubular electrical conduits. 

18,580 WRORT. Cut-off attachment for telephones. 

18,581 Авкву. Reversible galvanic battery.“ 

18,384 GRAINGER. Magnetic motors.“ 

18,401 Ѕ1кмеМв Bros, & Co. (Siemens Schuckertwerke G. m. b. H., Ger- 
many.)  Continuous-current machine with cord-winding and re- 
versing poles. 

18,403 Srsmess & Hatske A.G. Tantalum wire for glow lamps. 
applied for, Oct. 13, 1904.)*t 

18,419 Skwirsky. Telepbone. 

18,424 Zimmer. Plug adaptor. 

18,427 Lestsr. Water purification by electrical means.“ 

18,432 Lewy. Electric lighting apparatus for cyclea.* 

18,447 B.T.-H. Co. (G.E. Co., U.S.) Electric motor switches. 


September 13, 1905. 
18,459 WiLkiNsoN. Electricity supply systema. 
18,484 B.T..H. Co. (G.E. Co., U.S.) Electrodes. 
18,485 B.T.-H. Co. (G.E. Co., U.S.) Electric fuses. 
18,519 ALLGEMEINE ELEKTRIC(ITATS GES.  Electric-control systema. 
applied for, Sept. 15, 1904. 
September 14, 1905. 
Electric heaters. 


September 15, 1905. 

18,620 VERIT TS LIMITED & Gott. Slow-speed operating mechanism for 
electric motor starters and like resistance switches." 

18,654 WHITBHEAD. Electrically connecting conduits to fittings. 

18,646 Hirst & CoLLIxdS. Ball joint for electric light fittings. 

18,665 Lonpon. Balancing of turbines. 

18,685 PagTOw. Electrical alarm for indicating shortage in water supply 
of gas engines. 

18,694 Hicains. Ty pe- printing telegraph transmitters. 

18,697 Gunner. Inspection boxes and fittings for use with steel conduits. 


September 16, 1905. 
18,750 DiNGLE & URQUHART. Coin-freed magnetic game of skiil. 
18,751 CHAPMAN & Stone. Electrical resistances. 

September, 18, 1905. 
18,790 Fry. Method and apparatus for producing electricity. 
18,793 STANILAND & MACFARLANE. Systems of electrical distribution. 
18,813 Bastian METER Co. & Bastian. Electrolytic electricity meters. 
13,814 Taompson. (Deutsche Gasglühlicht Akt.-Ges. (Auer Ges.), Ger- 

many.) Incandescent lamp with filament of metallic tungsten.* 

18,822 Fanta. Electro-magnetic apparatus for producing reciprocating 


(Date 


Date 


18,528 Davis. 


motion. 

18,852 Воот. (Léon Macquaire, France) Sparking plugs for internal 
combustion engines.“ 

18,846 B.T.-H. Co. (G.E. Co., U.S.) Control of electric motors. 

18,847 B.T..H. Co. (G.E. Co., U.S.) Prepayment electric time switches. 

18,488 B.T..H. Co. (G.E. Co., U.S.) Prepayment meters. 

16,522 NinaLETT. Combined automatic adjusting apparatus and lubricating 
axle for trolley heads." 


September 19, 1905. 
18,886 Jonson & Potrer. Electric percussive tools. 
18,904 SwiTH. Switches. 
18,908 Hupekinson. Turbines. (Date applied for, Sept. 50, 1904.)*t 
18,909 HigTziL. Electric welding. (Date applied for, Feb. 24, 1905.)*+ 
18.924 STILL X ADamson. Telephunic appiratus. 
18,927 MILLETT. Safety devices for use with overhead conductors. 
18,951 Ruzicka, Primary batteries. 


September 20, 1905. 
18,943 ApAMs & CHANCELLOR. Automatic device for controlliog circuits. 
18,972 Bourpos & LoRENZ. Electric lamp. 
19,807 ATTERIDGE and BRITISH SUBMARINE Boat Co. Electrical resistances. 
19,015 Berry. Apparatus for use in electric distribution. 
19,028 Bennis. Furnaces drawn out from brick settings. 
19,054 B.T..H. Co. (G.E. Co., U.S.) Wireless telegraphic apparatus. 
19,085 B.T..H. Co. (G.E. Co., U.S.) Insulating material 
19,036 B.T.-H. Co. (G.E. Co., U.S.) Electric metering. 

September 21, 1905. 
19,059 Apams. Trolley poles of electric tramcars. 
19,092 Wacner. Reciprocating electric engines. 

Sept. 22, 1905. )*t 
19,099 Jopp, Fraser, & HanDIE. Automatic transmitters for telegraphy. 
19,111 Hess. Substance suitable for electrical insulation. 
19,116 RoLLAND. Electric soldering.* 
19,125 Romain & A*DiJAH. Electropathic wearivg apparel. 
19,129 LinpLey & Kina. Sparking plugs for internal combustion engines 
19,158 ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT. Dynamo electric. 
machines. (Date applied for, Sept. 22, 1904.)*t 

September 22, 1905. 

19,155 Weavsr. Starting switches for electric motors. 


19,201 Boum. Constant current distributing system for variable sources 
of power.“ : 


(Date applied for, 


19,210 B.T.-H. Co. & WEDMORE. 
bution system e. 

19,211 B.T..H. Co. (G.E. Co., U.S.) Electric measuring instruments. 

September 23, 1905. 

19,250 Hames & TowiLL. Insulating supports for conductor rails. 

19,259 HILL & the Sir Hiram Maxum Evectricat Ca. Incandescent lamps. 

19,261 B.T.-H. Co. (G.E. Co., U.S.). Filaments for incandescent lamps. 

19,285 RaBORA. Relay and fusible conductor fcr electric circuits. (Date 
applied for, Sept. 23, 1904.) f 


SPECIFICATIONS PUBLISHED. 
These may be obtained at the Sales Department of the Patent Offi:e, 
Quality-court, Chancery-lane, London, W.C., at a uniform price of 8d. 
PUBLISHED October 5, 1905. 


1904 SPECIFICATIONS. 
Arc lamps. 


Protective devioes for electric distri- 


6,556 Davy. 

15,455 OLIVER. Arc lamps. 

19,475 Imray. (Siemens Schuckert- Werke G.m.b.H.). 

19,575 B.T.-H. Co. (G. E. Co., U.S.) Electric train control systems. 

19,651 CraRk. Electric railways and tramways. 

19,838 MILLER. Operating points of an elec rical line from an approach- 
ing car. | 

20,285 Martin, Fireprooting electric cables. | 

20,585 BRooks & Watson. Overhead conductor for electric traction. 

21,998 O'Connor. Tram- car guarde or fenders. 

22,564 CROMPTON & Co. & ABBOTT. Switches. 

23,032 ALLEN & SHARPLEs. Hangers for trolley wires. 

23,685 KAMM, Projecting lamps. 

24,158 Іл FgUvRE & GREENE. Cable-junction and fuse boxes. 

24,177 Јонхвом (Wolff, jun., & Co.) Thermo-electric batteries. 

24,180 B.T.-H. Co. (G.E. Co., U.S.) Protective devices for electric traus- 
mission systems. 

24,551 WALKER. Field magneta. 

24,584 MacCormac & DzNTAL Mra. Co. Combined mouth gag and electric 
light. 

24,448 KLOPFENSTEIN. Multiple-filament incandescent lamp. 

24,464 HiLLs, Овоснавт& Honey. Field windings of series - wound dynamos. 

21,477 Lewis, Case & Reason Mra. Co. Arc lampe. 

24,632 EcRST REIN & PARKER. Electric switches. 

24,698 B.T..H. Co. (G.E. Co., U.S.) Switches. 

25,265 BourT (Accumulatoren und Elektricitiits-Werke Act.-Ges. vorm. 
W. A. Boese & Co.) Storage-battery electrodes. 

25,638 and 25,644 STONE. Space telegraphy. (Date applied for, Nov. 25, 1903.) 

25,902 Exsrromer ACCUMULATOR Co. & OrPERMANN. Secondary batteries. 

25,985 Hartmann. Automatically-winding clocke by electricity. 

1905. 
167 LoxdrORD. Insulation of wires conducting electricty. 


Electric cranes, 
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BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


„Gas Works Directory and Statistics, 1905-6. (London: Hazell, 
Watson & Viney, Ltd.) 10s. 6d. net. 


“The Elements of Electrical Engineering.” By T. Sewell. 
8rd edition. (London: Crosby Lockwood & Son.) 7s. 6d. 

“ Matriculation Directory," No. XLI. September, 1905. (Cam- 
bridge and London: University Correspondence College.) 1a. 

Calendar for 1905-1906 (49th) Session of the Wigan and District 
Mining and Technical College. (Wigan: Mining and Technical 
College.) 9d. post free. 

* National Review " for October. (London). 2s. 6d. 

^ Proceedings of the Royal Society." No. B 512. Series B. Vol. 
LXXVI. (London: Harrison & Sons.) 2s. 6d. 


“ Proceedings of the American Institute of Electrical Engineers." 
September, 1905. (New York: The Institute.) 50е. 


COMPANIES' MEETINGS AND REPORTS. 


— od 


Edison & Swan United Electric Light Co. (Ltd.) 


The ordinary meeting was held yesterday, Mr. H. WoLFENDEN presiding. 

The SECRETARY (Mr. H. Chas. Gover) read the notice calling the 
meeting. 

The CHAIRMAN then said : The report and accounts which have been 
circulated, and the adoption of which I now beg to move, contain a recom- 
mendation that a dividend be declared on our shares. True, this is only a 
small dividend and & very inadequate return for the years of waiting 
which the shareholders have undergone. We must, however, not regard 
it so much for what it is, but as a ground of hope for better things in the 
future. I do not consider that any improvement we show in trading 
results is due to improvement in the state of trade generally during 
our past financial year, but our new year since June 30 shows 
clear evidence of improvement. The balance brought forward from 
profit and loss account as the result of the year's trading is £47,898, 
an increase over the preceding year of £5,295. Besides providing for 
debenture interest we have put £12,000 to depreciation. The deprecia- 
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tion on the company's plant is now over 7 per cent. and depreciation on 
other accounts is we consider ample. The net balance available for dis- 
tribution is £11,907, which added to £5,302 brought forward makes 
£17,209. The dividend of 24 per cent. on the A shares (1s. 6d. per share 
on the shares with £3 paid and 2s. 6d. per share on the fully-paid shares), 
less tax, absorbs £9,586, leaving £7,622 to be carried forward. During 
the past year we have purchased in the open market and cancelled 
£43,947 of our debenture stock, made up of £16,667 of 4 per cent. stock 
bought at an average of £81. 5s. per cent., and £27,280 of 5 per cent. stock, 
bought at an average of £85. 16s. 10d. per cent. These purchases have 
resulted in a profit of 26,970 as between the purchase priceand the redemp- 
tion figure of par. This profit we have applied as to £1,114 by way of dis- 
count on amounts owing by debtors and as to £5,856 as a reserve against 
stook depreciation. Our Altrincham business, I am glad to say, pursues a 
steadily progressive course. It has paid us the year's interest on its de- 
bentures and loan and a further £2,265 in reduction of that debt. I now 
move the adoption of the report and accounts. 

Mr. E. B. ELLICE-CLARK seconded the motion. 

Mr. JOHN BALFOUR complimented the directors upon the result of 
the past year’s operations, and especially referred to the excellent dis- 
play made by the company at Olympia as evidence of the comprehensive. 
ness and extent of the company’s manufacturing operations, and con- 
cluded by moving that an additional 750 guineas should be added to the 
directors’ fees asan appreciation of their work on behalf of the shareholders. 

Mr. LEE SMITH, who seconded the motion, also spoke very highly of 
the show made by the company at Olympia, and referred to the 
strengthened position of the company’s shares on the share market. 

The motion that the report and accounts be adopted was carried 
unanimously. 

The CHAIRMAN then said that Mr. Balfour's proposal, which had 
been seconded by Mr. Lee Smith, and which had come upon himself and 
his co-directors entirely by surprise, was not, he was rather afraid, 
within the scope of the articles of association, which would require to be 
altered before the proposal could be adopted. 

Resolations approving the dividend and re-electing Sir J. Wilson 
Swan a director of the company were carried unanimously. It was 
announced that Sir Joseph was too unwell to be present at the meeting, 
but his convalescence was immediately expected. The auditors were 
then re-appointed. This was followed by a resolution, moved by the 
chairman, that the capital of the company be reduced from £941,090 to 
£888,071 being carried unanimously. 

Mr. CRISP, solicitor to the company, said in reference to the question 
raised by Mr. Balfour as to the remuneration of the directors, this could 
only be made by a special notice that such a resolution would be proposed 
at the meeting which would be held to confirm the special resolution re- 
garding the reduction of the capital of the company. 

Mr. BALFOUR said he would take the opinion of the present meeting 
on the question, and the proposal having been unanimously approved, 
it was left with Mr. Crisp to draft the necessary resolution to be proposed 
at the confimatory meeting. 

The CHAIRMAN thanked the shareholders for the manner in which 
Mr. Balfour’s proposal had been accepted, and the proceedings terminated. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—The report fo 
the year ended June 30 states that the gross receipts show an increase 
over the preceding year of $91,687, and the net earnings (after charging 
renewals) an increase of $14,531. After providing £16,565 for renewals 
maintenance (from which £8,646 bas been deducted for expenditure on 
renewals during year), £3,611 as bonus to employés, writing £1,862 off 
preliminary expenses and adding £1,725 to capital amortisation fund, the 
net profit for the year amounts to £57,877, to which is added balance 
forward (£2,222), making £60,099. The directors recommend a dividend 
on the deferred ordinary stock at the rate of 3 per cent. (making 6 per 
cent. for year), to write off balance of preliminary expenses £1,650, to 
transfer £4,460 to reserve and to carry forward £1,767. The number of 
8 c.p. lights in use at June 30 was 136,512, an increase of 23,601 over 
1904. The number of passengers carried during the year was 10,352,451, 
an increase of 1,482,965. During the year £107,445 has been spent in 
extensions and improvement of equipment, and a line has been built to 
the Gorge in Victoria, which has proved very popular. In Vancouver a 
line to Kitsilano (Greers Beach) was opened on July 4, and has since been 
very largely patronised. A traffic arrangement has been made with the 
Canadian Pacific Railway Co. in reference to their line from Vancouver 
to Steveston. Under the arrangement the British Columbia Co. has 
electrified the line and has operated it since July 4. Reductions have 
been made during the year in the prices charged for electric current for 
lighting. The Vancouver power installation has been completed during 
the year, and is in full operation. Mr. J. Buntzen, general manager in 
British Columbia, has been appointed managing director of the company, 
and although he will in future reside in England, he will visit British 
Columbia periodically. Mr. R. H. Sperling, general superintendent in 
British Columbia, has been appointed his successor. Mr. I. Hope, secre- 
tary in England, has been appointed assistant manager in British Columbia. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.) —The report of the directors 
for the half.year to June 30 states that the total receipts for the six 
months were £16,272. 16s. 9d., and the expenses £6,331. 9s. 1d., leaving 
a balance of £9,938. 7s. 8d., to which is added £3,003. 7s. 2d. brought 
forward making £13,031. 145. 10d. Preference dividend shares absorbed 
£3,000, and the directors recommend payment of a dividend at the rate 
of 5 per cent per annum on the ordinary shares, tax free, the balance, 
£6,031. 118. 10d., being carried forward. The cables continue in good 
working order. The claim against the U.S. Government for payment of 
he cost of repairing the damage done to the cables during the Spanish 

merican war remains unsettled. 


LANARKSHIRE TRAMWAYS CO.—At an extraordinary meeting on 
Friday, the directors were authorised to create £54,000 additional capital, 
required mainly to meet the expenditure on the Larkhall extension, which 
had been working satisfactorily since July. The new shares will ba 
offered to the shareholders at par. 


MILFORD ELECTRIC SUPPLY CO. (LTD.)—At the recent meeting the 
directors’ report to June 30 stated that gross receipts were £388. 10s. 11d. 
and net profit £209. With £34 from last year the total was £243. The 
directors recommended a dividend of 24 per cent. on the ordinary shares. 
The number of 8c.p. lamps connected was 2,466, against 1,606 in 1904. 
The report was adopted on the motion of the chairman, Dr. V. D. Harris. 


NORWICH ELECTRIC TRAMWAYS CO.—At the meeting on Wednesday 
Baron E. B. d'Erlanger moved the adoption of the directors’ report for 
the year ended June 30, which stated that the gross profit was 
£10,006. 4s. 4J., making (with £609. 13s. 11d. from previous year and 
other items) £10,838. 6s. 9d. The 4 per cent. interest on the mortgage 
bonds absorbed £2,640, and £1,000 had been placed to reserve, leaving 
£7,198. 6s. 9d. The directors recommended a dividend of 24 per cent, 
absorbing £6,600, and £598. 6s. 9d. was carried forward. The chairman 
said the average cost per car-mile was 5:30d., against 5:244. in 1904. 
The average receipts were 7 76d., against 7:74d. 7,409,126 passengers 
were carried, and the number of car-miles run was 1,083,055. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


ses 


NEW COMPANY. 


IMPROVED ELECTRIC SUPPLIES (LTD.) (86,014.)—Reg. Oct. 2, capital 
£15,000 in £1 shares (5,000 73 pet cent. cumulative preference, 5,000 ordi- 
nary and 5,000 * B^), to acquire and take over the business of the Improved 
Electric Glow Lamp Co. (Ltd.), to adopt an agreement with W. Chamber. 
lain, and to carry on business as electricians, mechanical and electrical 
engineers, manufacturers of, agents for and dealers in electric lamp fit- 
tings, plant, tools and apparatus used in the employment of electricity, 
&c. The subscribers are W. Chamberlain, H. Lewis, Н. H. Thompson, 
J. W. Miles, A. Hair, A. Cleveland and J. G. Turner. First directors: 
W. C. Chamberlain, H. H. Thompson and A. Cleveland. Reg. office: 
7, St. Newport-street, London, W.C. 


STATUTORY RETURNS. 


EXCHANGE TELEGRAPH CO. (LTD.)—The return to Aug. 10 (filed 
Sept. ш capital as £246,250 in 8,125 А and 16,500 B shares of 
£10 each, of which 8,023 A and 16,200 B have been taken up, exclusive 
of forfeited shares. £9 per share has been called up on 6,000 A and £1 
per share ор 2,023 B shares, and £56,023 has been received. £162,000 
is considered as paid on 6,000 A and 10,000 B shares issued as fully pid, 
and £17,000 on 2,125 A issued as partly paid to the extent of £8 per 
share. 102 of the last-named shares have been forfeited. Mortgages and 
charges nil. 


ILFRACOMBE ELECTRIC LIGHT & POWE& CO. (LTD.)—In retarn to 
July 13 capital is £15,000 in 3,000 shares of £5 each, of which 67 have 
been taken up. £5 per share has been called up and £335 has been 
received. Mortgages and charges nil. 


NALDER BROS. & THOMPSON ‘LTD.)—Return to Sept. 22 gives capital 
as £22,500 in 10,000 preference and 12,500 ordinary shares of £1 each, 
of which 7,846 preference and 11,125 ordinary have beer taken up. 
£1 per share has been called up on 7,816 preference and 1,125 ordinary 
and £8,971 has been received. £10,000 is considered as paid on 10.000 
ordinary. Mortgages aud charges nil. 


NEWTONS LIMITED. — According to return to Sept. 15, capital i» #00" 
in 4,000 shares of £10 each, of which 3,205 have been taken up. £10 
per share has been called up on 1,865 and £18,650 has been received. 
1,400 sbares are considered as fully paid. Mortgages aud сћаг. 
£10,000. _ 

SANITAS ELECTRICAL CO. (LTD.) Return to Sept. 8 gives capita! а 
£5,000 in 5,000 shares of £1 each, of which 4,250 have been taken 0р. 
£1 per share has been called up on 2,250 and £2,250 has been received. 
£2,000 is considered as paid on tho remainder. Mortgages and еар 
nil. 

SOUTH AMERICAN CABLE CO. (LTD )— Return to Aug. З gives capital аз 
£500,000 in 50,000 shares of £10 each, of which 24,707 have been takea 
up. £10 per share has been calle up on 14,707, and £147,070 ha: 
been received. 10,000 shares are considered as fully paid. No mort- 
gages cr charges. 

WHITE, JA COBY & CO. (17р. )—In ieturn to Sept. 20 capital is £4.09 
іп £1 shares, of which 3,207 have been taken up. 4850 has been t 
ceived and £2,357 is considered as paid. Mortgages and charges KI.. 


MORTGAGES AND CHARGES. 


CONDUITS & FITTINGS (LTD.)—4£500 debentures, created Sept. 8 and 
dated Sept. 15, 1905, charged on company's undertaking and ргор:“! 
present and future, including uncalled capital, have been registered. М? 
trustees, 

N. 8. ELECTRIC STORAGE CO. (LTD,)—Issue on Sept. 18 of a debe": 
ture for £1,000, part of series created Aug. 10, 1905, to secure £20, 
charged on company's undertaking and property, present and futur. 
No trustees. Previously issued of same series £1,800. 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Line. 


Ayr борын эге oe 


Barcelona Trams Co. 
Barcelona, Ensanche, Gracia, 
Barnsl ey 090600860 CCC CEE 0009060 © 
* Barrow 000000000 00000 2000900 
Bath Electric ‘Trams, D 
Birk kenhead 000000000000000006 0 


Birmingham 
eee & Mid.......... 
Blackpool 
Blackpool and eet wood. 
Blackp'l,8t. Anne's&Lytham 
Bolton Corporation ...... 
Bournemouth Corporation. 
Bradford Corporation ... 
Brighton Corporation ... 


Brisbane Tramways ...... { 
Bristol Trams & Carriage.. 


Cee %%% %% ver, 


| 


Buenos Ayres & Belgrano. 


Buenos Ayres Elec. Trams 
Burnley Corporation....... 

f Burton Corporation 
Bury Corporation. 
Calcutta Tramways ides iei 
Camborne-Redruth ......... 

o Cardiff Corporation ......... 
"Carlisle Tram CO. 
Oentral London way... 
Chatham & Dist. Lt. Rys.... 

*City of Birm'gh'm Tram Co. 

\ City & South London Riy.. 
Colchester Co tion 
Cork Electric Co. ... 
Devouport & Dist. Trams... 
Dover Corporation... ......... 
Dablin & Lucan Rail way.. 
Dablin Bouthern рик 
Dublin United... Per 
Dadley—Stourbridge... 00000000. 
Dundee Co tion 020000002 
East Ham 
Gateshead & Dist. Trams.. 
Glasgow Corporation......... 
Glosgsop............ . . . 
Gloucester Corporation 
Gravesend —Northfleet...... 
Gl. Northern & City Bly... 
Greenock & Port Glasgow. 
Halifax Corporation ....... 
Hartlepool Tramways 
Hastiogs Elec. Trams Co... 
Huddersfield 0200000000002 9 9 
Hull Corporation ........... 
Ilford Dist. Coun............ 
Ipswich Corporation. 
Isle of Thanet Co. ........... 
Kidderminster & District... 
Kilmarnock Curporation .. 
Kirkcaldy соро E oC 
Lanarkshire 


"оо о» 


Lcamington . . 


Leeds Corporation... 
Leicester Corporation . " 
Liverpool Corporation ... aai: 
Liverpool Overhead Rly. .. 
London County EORNM b 
Lowestott....................... 
Maidstone Corporation.. - 
Manchester 5 8 
Mersey Railway ......... 
Merthyr 
* Metropolitan Elec. Trams 
Middleton 
Musselburgh 
Nelson Corporation 
Newoastle-on-Tyne Corp... 
Newport (Mon.)) 
Northampton Corporation 
Oldham, Ashton & Hyde.. 
Oldham l e 
Perth (W. A.) Elec. Trams 
Peterborough ................. 
Pontypridd Dist. Council... 
Portsmouth борошо. 
Potteries ............... 8 
Reading Corporation... 
Rotherham Corporation "i 
Rothesay .. saria aav 
Balford Corporation. riae id 
Sheerness 
Shefiield Corporation 
Southampton Corporation. 
Southend Corporation 
Southport Tramways 
B. Statfordshire Trams, 
Stockport Corporation...... 
Sunderland Corporation .. 


„%%% „ 60 0 0 %%% 


„%%% 6 


Swansea Trams .......... «өз. | $ 


Swindon Corporation 
Taunton Trams " 
Tynemouth and District .. è 
Tyneside Trams Co. ......... 
Wallasey District Counoil.. 
Walsall ........................... 
Warrington Corporation .. 

West Ham Corporation ... 
‘Weston-super-Mare 60% е 
Wolverhampton Corpn. ... 
bii gt lea PHA: "E 


Yorkshire ‘Woollen District 


(a) These comparisons are with the corresponding period last year, 


Week 
ended 
Oct. 7 
p. 29 
ct. Т 
Sept. 80 
Oct. 7 
| Sep 29 
ot 29 
Oct. 4 
» 8 
„ 7 
Sept. 29 
. Oct. 5 
n 7 
e 8 
" 4 
» d 
” 8 
Aug. 16 
АД 93 
Oct. 6 
» 8 
Sept. 9 
Oct. 7 
» 8 
» 1 
» 1 
n 1 
» 1 
» 7 
39 b 
Sept. 29 
Oct. 8 
» 5 
o 5 
Sept. 99 
Oct 7 
» 6 
» 6 
[E] 6 
Sept. 29 
Oct. 4 
» 7 
Sept. 29 
Oct 7 
» 1 
or 4 
Sept. 29 
Oct. 7 
Sem 29 
» 29 
Oct 5 
„ 7 
» 7 
"E 
» 4 
Sept. 29 
Oct. 4 
„ 58 
Sept. 29 
Oc. 7 
» 7 
Sept. 30 
Oct. 8 
Sep 80 
Oet 7 
n 5 
» 14 
Ho d 
Sept. 29 
» 99 
„ 99 
oe 2 
Oct 
LET 
Г 
Sept. 2 
Oct. 8 
T 6 
Sept. 29 
Oct. 7 
» 7 
Sept. 29 
Oct 6 
9) 5 
Sept. 29 
Oct. 9 
Sep. 27 
Oct. 8 
inda 27 
» 29 
» 29 
Oct 6 
" 8 
Sept. 29 
‚ 29 
Oct, 4 
» 7 
n 5 
os b 
Sept. 27 
Oet. 4 
deep. 29 
» 29 
n 299 
„ 29 


wW O ~I «7 СС 


$ Plus 2 days. 


,* Partly electrical. 


g Ino. AGGREGATE, 
a O. о Oo ОГ 
4 weeks Amount Dec. (a) 
2 £ £ £ 
1812| - 42 19 29,216 |- 1,610 
244 + 21| 89 7992 |+ 115 
14,685 + 95s 40 629,012 |+ 33,581 
888 { 5 — 
me ie i ji 8,518 109 
154 — 15 89 6,821 |- 270 
960 | + 5439 9,650 |+ 2011 
782 | + 56 40 97,604 |+ 1,653 
1,001} - 81 1 1,01 |- 31 
887 | + 7627 9716 + Dll 
1.410 - 242 19 69,427 |+ 1,070 
762 + 83 27 41,000 i+  2,0:3 
4/06 | + 71 14 17,780 |- 803 
1,950 | + 127 38 63,92: |+ 1,571 
1,886 | + 896 | |26 В + 86,684 
4,557 — 191 $7 | 123410 |- 6,484 
922 т 15 28 81,216 + 767 
8,412 1 g 
4, - 877 9 | 46,582 |+ 1,958 
8841 | + 485 40 | 183,447 |t 6,767 
1,854 vs 86 41,229 М 
1,918 + 78 27 40,848 |+ 1,848 
881: — 36 827 9021 |- 1,181 
717 E $26 19 853 ps 
849,6:0 | --R9,099 | 14 ,R608,588 |+ R98,755 
K9 — 10, 23 2,728 888 
190 | - 6 | 40 7535 |- t09 
6770 | + 26 14 81,911 |- 1,859 
697 | + 64 40 986 |+ 2,991 
5,220 - 448 89 | 211,448 |+ 2,700 
2,183, - 35 14 83,126 |- 578 
181 | - 53 10 2,48 978 
491 — 14 40 19,825 |+ 1,228 
452| - 73 89 18,272 |- 2,767 
254 T 47 27 6,684 – 181 
115 | - 15 14 2,644 |+ 81 
"TEE уза | 75,702 |- 675 
997 + 15 39 | 85,756 |+ 1,861 
994 | + 190 | $920 18521 |+ 584 
788 + 122 27 23,460 |+- 2,869 
985 | - 24 | 39 85,587 i+ 628 
16,601 | + 865 19 | 266,384 i 14,428 
124 + 19 40 4,910 |+ 455 
501{|+ BA 8,781 ; 
346 | + 6 89 9,947 |- 928 
1,598 | + 881 14 20,413 + 5,818 
790 + 128 | 89 36.479 М 9,741 
289 - 4| 8) 10,544 |- 1,51 
494 eee 9 6,829 ee 
1351 | + 103 27 87,711 |+ 98 
3,179 | + 88 | 94 60,046 |+ 608 
876 | - 69 27 13,106 |- 1,63 
892 | - 89 1 892 |— 89 
184 | + 7 80 4948 |- 276 
235 | - 19 5 1,090 |- 1 
880 | + 191 40 29,879 ＋ 8,896 
158 + 83) 11 2,611 (+ 1,045 
5,574 | + 183 27 | 169,469 |+ 8,945 
2,001 Ре 40 83,588 s 
10,599 - 77 89 | 414,801 |+ 8,916 
5894 - 101 14 28,762 |- 551 
14,555 | + 917, 96 | 898,210 |+ 60,656 
178 | + 4. 1 178 |+ 
188 | - 10, 27 9,801 | 
12,788 | + 894 27 | 856496 |+ 15,167 
1,575 | + 27 14 21,780 |+ 1,367 
182 | - 93 | 39 7,470 |- 411 
2,912 | + 193 89 101,643 |+ 46,621 
829 | + 15: 89 18,598 |+ 519 
176 xs | 41 9,626 
136 + 16 2 8,774 |+ 916 
8,7157 | + 127 27 104,878 T 2, 999 
660 | + 62 1 560 |+ 62 
418 T 20 25 1,057 “ 4,845 
586 + 32 39 21.824 |t 354 
1,008 | + 474; 28 46606 '+ 12,597 
1.674 + 95 40 54,787 + 8,136 
126 | - 18 89 5,011 |— 508 
154 . 97 4,628 : 
1,745 | - 8 27 61,466 1 M48 
1.762 + 44 89 66,089 |+ 35 
633 eco 1 683 
4171 + 14] 97 12,486 |- 765 
830 + 177 | 3) 9,029 |+ 2,689 
4,125 + 85 | 28 | 121,769 |+ 6,686 
64 - 1] 89 ' 7,255 |t 807 
4,9924 | + 10:| 18 | 189,729 |+ 6,461 
950 | - 19 96 26,939 |- uss 
313 - 23, 39 12,78 |- 416 
778 + 19 | 89 28,209 |+ 681 
806 | + 2150 | 27 20,296 ＋ 4,175 
1.24 + 2327 87,0.0 |+ 981 
800 | + 255 89 27,930 ＋ 6,459 
231 | — 400 83 10,781 |- 1,458 
390 | + 41 40 16,857 + £95 
73:0 | + 4| t7 292475 1+ 651 
315 ＋ 18 97 9318 |+ 453 
2,090 | + 1,002 57 48,271 |+ £0,101 
119 + 14] 89 6,868 |+ 6 
829 iu 1 829 S 
409 | +  €0| 89 15,468 |+ 107 
299 - 20] 39 1,235 |+ 601 
100 | - 8 8 4,020 |- 371 
668 | + 171 89 25,626 T 2,388 


t Minus 8 days. 


CITY NOTES. 


— — 


MEMORANDA (Осі. 12).— Bank rate 4 per cent. (since Sept. 28, 1905) 
Price of silver 2844. per oz. Consols 884—88§ for money, 88}4— — 8812 ; fo; 
account ; 24 per cent. annuities 874—88. Consols Pay Day, Nov. 2 2; 
Stooks and Shares Continuation Day, Oct. 25; Ticket Day, Oct. 26 
Pay Days, Oct. 13 and 27; Mining Share Carry-over Day, Oct. 24. 


ANGLO- AMERICAN TELEGRAPH CO. (LTD.)—The directors have resolved, 
after placing £5,000 to credit of renewal fand, to declare an interim divi. 
dend for the quarter ending Sept. 30 of 15s. per cent. on the ordinary and 
£1. 108. per cent. on the preferred stock (less tax), payable Nov. 1. 


COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The transfer books 
and register of holders of second debenture stock will be closed from 18th 
to 31st inst., inclusive, preparatory to payment of interest due Nov. 1 


INDO-EUROPEAN TELEGRAPH CO. (LTD.)— The directors have declared 
an interim dividend for the half-year ended June 30 at the rate of 5 per 
cent. per annum, tax free, payable on and after Nov. 1 


NATIONAL ELECTRIC CONSTRUCTION OO. (LTD.)—Mr. R. Stewart Bain 
has resigned his seat on the board of this company. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Oct. 18 a special settling day in £150,000 4} per cent. mortgage 
debenture stock of the Newcastle £ District Electric Lighting Со, (Ltd.), 
and have ordered same to be quoted in the Official List. The committee 
have been asked to allow 20,000 £5 fully paid 5 per cent. preference 
shares of the County of Durham Electrical Power Distribution Co. (Ltd.) 
and £50,000 4j per cent. debenture stock of the Electric Supply Corpn. 
(Ltd.) to be quotes. 


COLORIAL AND FOREIGN a Ea 


М af aee | Ей DIVI- | BUSINESS, 
d 3 NAME. 1] DEND | WEEK TO 
E 0994 11. DUE. | OcT. 11. 
| ELECTRIC RAILWAYS pe A. High Lov 
| s. d. est. est. 
b 8,0 ко entane [S aes... 8 —8] | 514 6 Ap, Oet 8r 85 
5 29 , Do. 63% Cum. Pref. .......... 1-64 |4 9 8 - 6 ez 
3t. 6 | Do. Permanent ey Deb. Bloch. 141 —144 4 8 8 e | ee C oe 
3t.| 5 Auckland Elec. Trams 57 ре. | 
5 04 —100 41% 4| — 6... 
10 12/0' Baroelona Tramways Ord, . 115 —141 41410 a esl 
к b s*9»0090009000:00 ; —10 b 0 0 e | š 5 
St. 4 Do. 4jY Deb. Stock (red) ... 07 —102 4 8 3 
100 65% Do. 5 per Cent. ређа. ........ 93 —101 | 110 
5| .. Brisbane El Trams. Invest т 18 | 
5 Do. 6 рег Cent. Cum. Fraf. ., fi- 4] Б178| = | ; 
Bt.| 4 Do. ре Cans, Db. Prov. Cts. 95 —98 12 0 ча 2s 
St. & umbia Кис. Rlwy. 
l ORG CE E 126 —129 413 0 = 123% 127 
St. 5 Do. Pref. Ord. Stock ............-- 109 —112 | 40 3 — һи 
10) 6 Do. БУ Cum. Perp. Pret. te ch. 105 —108 12 6 = |:073 10 ĩ 
404 М ро. per Cent. st Mort. Dbe. 1039—1065 4 7 9 - sd 
100| 4 Do. Vancouver Power Debs. .. 9) —10? 4 8 8 „> 101$ m 
b Buenos per 8 and апо Ord. t}/i)—38:3 5 1 6 Ее 41. 3i 
6 8/0 Do. 6 т Cent. oA Cm. Pref | 1—6 5 0 0 = | "TEM ee 
t ро; * с00000 00006000606 b — 1 5 9 1 ез oe ee 
Bt.| 5 Cent. Debs eee. 166 —108 4 12 6 - 10€ a 
St. 6 sper a Deb. (red.) VAS 109 —105 4 16 8 = 10493 1044 
Bt.| 57 0 TS Elec. Trams (1901) | 
Оаа DRAN eg —100 5 0 0 ay 
100 53% | Buenos “Ayres. Grand National | 
bi^ Pref Debs. 955 ео ө „ * е. 101 = 105 5 4 9 ee ec eo 
“0 6% it Do. 67 lat Deb. Bonds........| 103 —107 | 5 12 2 8 a = 
6| 5,6 t2aloutta Tramways (Ncs. 1 to 105) 93-83 4 7 2 = | 9! 9 
5, 0,3 m Nos. 105,001 to 197,010 .... tg—ty ws „ | èl; ЕД 
100 ро. 4X 1s 1st Deb. Stock (red.), 107 шү, 427 — UP va 
1/0 Cape o Tram Shares 1&4—1,,:417 5 =. | I$. . 
Bt. 6% | Co mbo Trams d Lig. ox tat | | 
Deb. (red) ... ......................- 108 —1(5 | 416 3 РР 1101 АА 
Havaua Elec. Ry. Con. Mt. 5 d | \ 
$1,000 50 year Corp. Рав. . 190 —107 "S e Я 
Bt.| 52 Madras Elec. Trams 6% Der. Stk. 103 —105 4 15 8 Ja,Jul, . T 
100 6% море We Ry. St'g 6% Mort. 
100 4x йй Debs. аә: 102 —104 4 86 25 I qud. | 
! Do. ens — Ң { ar 1 ee 
Bt. 57 Рег b doling з Trams, lst Mt. | 
оьсе о 14 —1067 4 18 5 | so ee = 
. | $2 itso 8 гэ Tram wey, Licht ага | 
Power Cr. $100 Stock .........| 116 310 5 7 4 — | ө 
— 4 . ро. 5% lst Mt. $.00 рь», сое о» 190 —12 ee oe oe Ы 
| ELECTRICITY SUPPLY. | 
t! 6/0 | Caloutta Elec. Sup. Ord. . 300000 11-3 |12 1 | = 9r. .. 
5 2.11 To. (60,001-80,000) ............ 9-98 4119 .. 2 rn 
(€ t% | City of Wellington Elec. Lt. and | | 
| Power 5% Beg. 1st Db». . 50 —52 |416 1 wes жа 
... | Cordoba Lt. and Power Co. 1st Mt. ! 
| Stk. 2100 000 5, Bde. —28 | 912 
bi .. | Вес. Ltg. & Trac. Co. of Aust. | 
l. 6 Cum. Pref, .............. .. 23-3 v. . — 
St. 6% | Do. 5% bebe . 86 —90 5 1 me we. x 
10 .. | Havana Electricity Co. Shares 94—10} ЖА — " vs 
10 15/6 | Do. 5% Dos. li. at 95, Sci ip, all pd. 94 —96 |5 4 2 26 ° is 
l3 Kalgooriie Elec. Power & Ltg. | 
Cum. Pref. eecoves 0000000060 coe IE 2 ee en 1 = 
1 1/0 в Electric 6 66% %%% %%% % %%% ооо „6 „ 1 -1j ee | = . am 
1, .., River Hate Ele tricity Co. Ord. i - К . " 
l . Do. 06; Non. Cum. Pref ...... 1-3} я oe T 
St. . Do. 5% Deb. Sto k eo өө еэ ome: os 10) — 102 ee oe . es 
р E, t Rosario Electric Co. 6% Cum. Pr 52—55 | 5 6 8 25 8 os 
df Do. &4 paid ........„........ 1 |4 80 ne i А 
100 x 'tRoyal Elec., Montreal 41 lat 
| Mort. Deb . 160—103) 4 7 5 Ap, Oct 
.. 10% | Shawinigan Water and Power 5% 
| Bds,, 10 y } Une ооо onos 99 —101 1 18 0 ee ttj 9t g 


* In calculating the yield, allowance has been made for accrued interest but not 
for redemption, t Ex Dividend. 
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Ч 
Price 
48 NAME. Wed.. 
à 2 Oct. 11. 
га 
ELESTRIS RARWAYS, TRAMWAYS,As. 

1 22 Beth Elec. a teme Erer: Ord... 0000000000002 4—44 

1| 0/6 Do, 6% Cum. Pref. .................... 17, 
| 44. it 4 lat Mont. Deb. Stock (red.) .. — 108 
St. 49% d'ham Midland Tram sd] ist b. Stk.| 101 - 173 
10 Bristol Tramways and Cerriage Ord. ...| 17 —17 
10 4 Do. Cum. Pret. TP paid) 00020200000 10 —1 
Bt. 4 Do. 4 e0000000009000000905 106 —1 
10 / B iR s TTTTITIIDIITTI 9 —9} 
10| 60 | Do. 6 per Cent. Cum. Tom. Prof. 7e. 106 —1: 
Bt. 415 + Do. б Der Cen Fer Debs ......| 121 —1 
Bt, e Ы рег Cent. 2n Deb. Btock.. ec 09 —]01 
Bt. Cen 1 Stock 00000 .600 91 —98 
Bt. 4 Do 4 per Cent Pref. 05 00002000, 101 — 108 
Bt. 4 Do. 6% % % „%%% 600000000 $0000» 88 —t6 
100 H Do. é Cent. Dobs.. Arn. Fri Ho 08 

City 0 am Trams. 5 б mt, 
100| 4% | Do. г" Cent. 1st Mort. E 8 101 —1u1 
Bt.| 2% Ону a Bouth London Ny. Con. Ота. 40 —41 
St.] 5 Do, E en Perp. Pref. (1891) ...| 118 —121 
Bt. b 6000020000009 4000900009020000996000 $9009 117 —190 
St. 52 | Do. (1901)............................. eese] 118 —116 

10| 6 Davita, пөй Trams. 1996) L44., 154—143 
10 6/0 Do. Cent. те. 6099000000900500000209* 15 —16 
10) 40 Ot Nor ern & City Rl iy. Pri. Ord. (4x) 5 —5j 
100 4/0 | G4. Northern, Piccadilly & Brompton 
: Ord., Spey er Bros, Scrip Certs. 8 -9 

Bt. | 44% |tHestings & Dist. Elec. Trams. Co. 4j 

p D. SNO 100 —103 
10] 9X |; Imperial Tramways Ord „...............| 17 —18 
10| 6% |t Do. 6 per Cent. Pref. ........... «|. 184—141 
Bt. rate t Do. 43 per Cent. Debs. ........ 108 —110 

b Isle of net Elec. Trams & Lt. БУРІ. 1127 

10 j% dev Overhead ел а | i 
verpool Over way — 1-8 

10 Г, Do. : per Cent. Pref 06020 0000000000060 eee Чи il 

Е H pod с. Deb. 57 Gum. Pret. 99 —102 
on Un Trams. —1 
St. 4 Do. 4 1st Mort. Deb. Уу Cam. Pref. 000000006 110 
St. se Mersey on. Ord. Stock 000000600 0000.0 000006 б —7 
St. oe Do. 8 r Cent. Perp. Pref. 00000000002 8 —11 

1 oe Metropolitan Elec. 5 99- 0090009000 357 12 

1 0/6 Do. 6% Cum. Pref 000000.000 00 00010: 00% 1 —Ily,, 
Bt. 43% Do. 44% Deb. Stock e o оо боого cw 106 —14 

É) .. | New Gen. Tract. 6 per Cent.Cum Pref —ц 

101100 | Potteries Electric n Ord, ...... 88-9 
10| 6/0 | Do. 8 per Cent. Cum. Pref. ....... 9 a 
Bt.| «iX | Do. 4j per Cent. Deb. Btock .... 101 —1 

1l «e Bouth Lanes 8 Elec. Trac. & Power Ord. » 

1 ее Do, 6 Pref. (@1 pai 000000000 вое осе оог ee 
20. Do. Deb. Stock (100% Sies Ки 
100] .. | Sunderland Dist. Elec. Trams. 67% 1st 

Mort. Debs.. 97 —101 
гә 1 Underground Elec. "Rys. Co. of London 904 - 100) 
Ae.) 3 Watarino and Citv Ord. ... 8) —11 
St.] 12/11 оке, R. 106, Trama Co. 45 ut 

De bo. e ee e eeeeoaea seve 92 —95 

“TELEGRAPHS. 

100} 4% |* African Direct Tel. 4% Mri. Deb. (red.) 99 —102 
10 ^ Amason Telegra 000 000 006 000000000000 000000 8 Ld 
100 ee Do. 5% Debe. red.) 00000: 009009000009 %%% 82 = 
He 14/0 Anglo-American 00100000000000€0000004000000000 61 

ч 28/9 е 000000000 000000000000000000 DES 100 —J30 
83. 2/0 Do. Deferred 9400090 000500600 000 000000 0900909000 10j—1 63 
Bt.| «Y |tCommercial Cable 4 per Cent. Deb. 97 —99 

10 B Oube Bubm arine о 000000000000 000600000000 9 —P 
10 10/0 Do. Preference 10 per Cont... e o. 174—1 j 
6 2/0 tDireot 8 Ord *099 COC CoCo OCR SORES CORE 3 
T t Do 10 per се. 8 Pref. ........ 4 
Per 5 100 —1 
90| 4 Dict Gat ted States Oable, ...............| 19 121 
100 Direot West India Onbla d] Vg. Db. (rd.) 100 —10x 
St. Bastern 2.3 :* 148 146 
8%. |17, ро. праса Cent. Pref, Stock. coves] 90 —99 
Bt. 3 Do. N ent Mort: Das MA: (4, (rd. ) 108 —110 
10 *99955«9000900095000000000 1и 
B5. 4 Do. De keer Oi] Deb. Btook 0060000000000 
100] 4 3 African 4 Mrt. Deb күлен 
85| 4 Do. 4X сна. I Debe. (red.)o14* - 104€ 
10| 5% | Ө. N. (of Copenbag паун | S Ael 
100| 43x Нашаа & Bormudat] isl. риге) 100 —1(2 
2862/6 | Indo-Buropean ................ s 54 — 
100| $1 gc Companies Common ....... 47 
100) 4° е{етепсе „...........—...... 70 
l| .. Ион в Wireless Telegraph Co 1111 
100| 4 Went African lebe nTel.é Soar Dbe. (d.) 100 —1u8 
10 57 West African өөө. 10 —103 
8 West * of чу /— g- 1 
1 4X Do. Cent. De е „eee 100 — 102 
10 ео West 14 and *0e090606009002880090. Ке a 
10| 5/0 | Do. ©, 104 Prei... |} 3 
10 = Do. 6 per cm ind Fret... «919990009000 00* 7 — 
о 15 * ы гоа 6 Debe.... ses... 000 00000000. 101 —!( 4 
100| 6% |° y Debs. peut —.— | п Zio 
Bt.| 4 Deb. 8 iR) кейн ———9.. 6103 —1C4] 
"i Verres 

6 hili one ( 4). »€0999009000* -— 

1| 0%] Monte Vi "CN азо i 
Bü. 6 National Co. Pref. Stock ..................| 1J2 —1)8 
Bt. 6 Do. Def. *$65499000990250*9 0000000006005 999 107 —j(9 

10 60 Do. 6 per Cent. Cum. 104 Pref.........) 184-143 
10| 60 | Do. 6 per Cent. Cum. 2nd Pref. ...... 1t —15 

b Do. 6 per Cent. Non-Cum. 8rd Pref. [! ET 
St. ў; * ро. Deb. Stoox MH per Cent. (red.) . . 99 —1u1 
8t. Do. 4 per Cen оогоо» 104. ESI 1 

1 05; Oriental . . . . fr — 11-13 

1 o7 Do. 6 per Cen t. Cum. Pref, . | a 
Bt. | «47% | Telephone Co. of Reypt 442 Db. Bü id. 102 —105 

b| 8/0 | United River Plate —— 4 7 —' 

51 9/6 Do. 5 per Cent. Cum. Pref. . eeu! 4 6 
Bt. gy |* Uo. 5 per Cent. Deb. Stock (red.) 110 112 

| пали, MYETMENT, 42. 
^ Nes. & Gen. Investment сша ы 4 
10 1% Globe Telegraph and Treat MUNI к] -H 
10, TA 6 peg Cont. Fre.... 191 -14 
0 оҳ | Sutmarine Cables Trust (Cert.) . | 197 —] 


a jn calculatipg the yield, alk марсе has teen made for dew interes but not for redemption: t Ex Dividend, 1 1he London Stock Exchange Committee have declined V? Ч 
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Feb, Aug | 10i 


160} 1004 
934 


June, Deo 105 
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ine 2770 127 i 
Jak J оны «4 
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Feb, A es 
Feb, Aug T 
ay, Nov T 
11 Jan, July £6. | £5) 
May, Nov | 64 | (41 
1 ae as 
) үс 2L 2 
4 15 as . vs 
818 Jan, July d 2 
è May, Nov ТА 
6 13 May, Nov І АА 
4 16 Er. Gb 
4 10 Mr, 14% ну, 
4 17 изен 11103 
8 16 - 
5 3 8 | August .| 123 
3 8 7 МА " 23 
562 - 1121 112 
1119 NS 10.1 107 
42 8 Teb, Aug 
412 4 | Feb, aug 
4 6 2 Тер, Aug оі t|! 
810 2 | June, Deo 9^) 2 
ап i 10 
9 | April, 1 
411 6 = „ 
6 6 8 Lu. il 
4 10 11 ш eo i Fy 
4:0 5 June, Deo 2 
514 4 2 
| 0 0 Ja ApJy,0 101. iC, 


19 4. 


, April, Oct 


14 


ИЕ 2.6 
M Price & RE 
AEF NAME. Wod, 885 DITDER үү, 
2 Oot. 1i. |* | бт. 
ni S А ~ 
' High Lis 
| ELECTRIGITY SUPPLY. 4 4 4 © ж 
10140 Bournemouth & Poole Elec. Sap. Ord.| 12-173 | 6 12 0 uU. 
10 4/6 Do. Cent. Cum. Pref 000000 999066 10 105 4 6 9 es 11 
10 60 Do. Cum. Second Pref. . .... 11 —12 |5 0 0 К 1 
8t. 43% + Do. рес Cou’ Deb. Stock (red.) . 106 — 108 4 8 4 oe Ne str 
5,20 .'Bromley Kent) EL Lt. & Power Shares 1—53 1415 8 А, "IE 
55 a Brompton & eee Eloo. Be. а Zi íi 6 „ 
n t oo 4 
6 5/6 Do. 7 Pref. 00000000000» 0000000» 9 19 8 9 0 Mar, Sept " ш 
St. 4% | Central 8 аро тана Gusr.Db.8tock| 104 — 814 9 = |1. 
6| 9/6 | Charin Orosa (W. End ty) Kl. Sup. Co. 71-73 | 4 4 0 Feb, dm і! 
2/8 Do. per t. 000 000 000 000000000006 3 8 18 8 Feb, Ang 57 t. 
8t. 13 Do. 4 Deb. Stock (red. von 108 —106 12 1] = y “a 
5 . y ndortaking 4 — = t 
6 л ро. 52 оосо оооо 1 —6 4 710 oe ej 
50 2/8 Cheises Electric Bu 5 945 — sie 418 O|Mareh ..| !: 
t. * Do. per Cent. ^ Btock ( 109 —111 |4 1 8 ja, ри .. eo 
10! 5 City ot London 19 —18 |412 4 Feb, Aug II i 
10| 6/0 , Do. 6 per Cent. Cum. Ргеќ. ............ 104—144 | 4 2 8 Jan, J “oe 
Bt. 47 Do. 6 per Cent. Deb. Stock (red. j. 194 — 8108 1 J, Deo. 
St. 44% ро. 4 and Deb. Btock (red.) [III IIIS 104 —166 4 4 10 ee xe i 
5) .. | County of Durham Elec.P.D.Ord. £2 ipo. 92, —*1 „ | April 1 - 
5 . Do. ро 6% non cum. ке T sig April, Oct 10 *i 
10| 4/0 | County of London Elec. Supp. Ord. .. 9 —f a Mon 
10 6/0 . 6 per Cent. Cum. eee 19 15 416 0 Маг, Sept . u 
st. 4/7 Do. 44% Deb. Stook (all paid) (red.) 111 —114 | 81811) .. | 
St. 2. Do. Second Deb. Stock Prov. 108 —105 6 b A Ж . 
6| 8/6 тешә Electricity Supply Оо. Ord. 64—65 4 15 8 " 
6| 2/6 |t Do. т Cent. Cum. Pref. ..... | 5 —51 |411 9| ias 
St. 44%] Do. ist Deb. need Ord eee, 99 —lUZ 4 8 8 ^ 
5 5/0 Ноте рч р DII @ red.) 8 —{} 6 0 0 8 
St. 437 I. ot W. кес Raaba dd (red ) 100 —108 | 4 7 5 - ju 
B 5/0 Kensingtn. & TINI 12 —113 4 14 И ee 1 
5 Do. M Conk et Peat етае —7 |4 5 & Jen, Juyi- - 
St | 4 T 4 per МЕЦА 8 Stock (red. $7 —100 | 4 0 0 E "s 
é ensingtn. otting 
iz Co. (Joint Station) 4% Deb. Stck.(red.)| 101 —103 | 8 17 8 ia | * 
8| 1/94 London Electric Sappy Ord. .... .. 8 —23 | 812 0 T ae 
5 3/0 | Do. 6 per Cent. Pref. ............. . . 2048. 5 11 7 . Si 
st. 4X | Do. 4 per Cent. let Mort. рећ......... 99 —102 | 818 5 | Mr,Jn,8D "EP 
5| 10v | Metropo tan Electric Sup. Ord. .. . 103-103 | 5 2 8 | April, Oct ‘1 ^ 
5 a Do. 4j per Cent. Cum. Pref.........| Е —5 8)6 8 Jan Ju 
Bt. * ро: per Cent. Deb. Stock 1st Mort. 109 —118 | 8 19 7 | Jn, Deo .. a 
8t. | 847 Cent. Mrt. Db. Stock (red.) 98 10 | 8 10 0 - dy 1. 
100| 412 Midian ec.Corp.for F. P. iat Mort. Db. 101 —1067 4 7 5 21 14 
10| 747 Newcastle & Dist. Fiec Dp Orte рай I2J—125 | 5 11 6 | Feb, Aug lx 
10| .. | Do. 44% Peb.. 105 —1leo . J, Juyi g. 
6| 8% | Newcastle Elec. Supply Ord. ....... $1314 |417 0 | Feb, Avg | 9 . 
5| bx Do. 6 per Cent. Nop. Cum. Pref. ..| 6,,—6,;|81011 Feb, as 
100| 4* Dc. 4, Mort. Deb. тед. 1907........ 99 — 100 14 0 0 | Jan, July | "ul 
1 8% Northern Covpties Elec. Sup. Hr TM íi- 4 215 7 Mar ass 
100} .. Го. 44% Deb. £5 pria ...... „| BL —o1 .. dan, Ju) 
10 6,0 Notting Hill Electric Ord. ees aoc „% 14 —15 4 0 0 March. Е n 
100| 4% |t Do. er Cent. lat Mt, Debs. ......| (8 —100 4 о 0 és P 
b 278 Oxford trio Ord. *9999900909099090* 0000600000 $- 6i 6 1 6 March eri М $5. 
8t. 4 Do. 4% Deb. Btock 000001000000 0009000090000 100 — 102 8 18 6 - 11 1} 
61 6/0 | Bt. James & Pall Mall Elec. Ord.......| 14 —16 | 416 8 | Feb, Aug : 
5 3/6 po; * Oent. Pref. . *00€000000000000000 8 —9 8 17 9 Feb, Aug " Т 
st. 8} 8} per Cent. Re Btook (red.) .. 98 —10) 8 10 0 — б 
dbi ВАЙ Markets Electric Buy, Ord. $1533 1766) o |7 ` 
St. x Do. 4 per Cent. Deb. Stock . . . . ..] 76 —S f 0 0 - M 
Б «/0 | South London Electric Sup y Ord e| 3)-4 800 M qms 
1| .. | South Metrop'n Elec. 14.4. Power Ord. -ii n E oe 
1 0/83 Do. 800000 9900900096 18—1 4 17 2 —* - 
st. 447 |t ро. 4} 1st Db. Stk. Bed. . 9. 105 —10$|4 8 8 „ 
5 2/6 {Urban | lectrio 8 fae Ord. ... 000000000 TT] ©“ 4 6 2 6 es ; А 
Б 26 t Do. i , Cum. 0000000000 000000000000 b -È 4 16 8 as 104 6: 
5| 6/6 Westminster Electric В e| 193-123 | 6 4 6 | Mar, t 
8 Ме | 09. une Got Su > 22 eie |8166 . 

6, . тг 
|| ва, Abarge Res es „ 
1| ed. | Aron Elec. Meter 6X Cum. Pref, . 1 ss e но! 
1| 1,7! НВарсоск & WI cox Ord. .............. 1 —1 5 0 0 e 
1 71d. + Бо. IhÍ-.:— dense 112— 1556 3 16 10 ee „ G 
b| % British Insulated & Helsby Cabies Ord. —7 5 14 8 P eC. 
&| 8/0 | Do. 6 per Cent. Pret............ ees 12—63 | 416 0 Jan, un. 

St. Do. i int Mort. Dei is (red.) өөө. 108 —116 | 4 4 11 .. Е 
8t. di British с E (8 —100 | 410 0 | ө f 
b British Westin ghouse 6 Btock 0. 4 сй 11 4 0 £t iz 
St. 4X Io. 4 Cent. Mort. 85 — & 911 —— MZ 
9 es Brush cal Engin 000000000000 3 е н 
2/9/ Do. 6 per Cent. Pref. Non 11—19 | 617 2 Har, r 
St. d Do. 4$ per Cent. Perp. 1st Deb. Stock £8 —97 | € 12 10 Mar, SP W ~ 
89. d Do. Perpetual Ind Deb. Stock .. . 78—81 | 5 12 6 | Jam Jud |j 
b y Callender's Cable Con. Ord. ........ x. pm 6 4 4 Jan, ny A 
6 Do. b Cent. Cum. Ртеї.... e E -—EH 4 5 2 ! Jan, July Lit. - 
Bt. Do. Te ee 109—111 |4 11 Non, May | | 
1 X 55 ellner Alkali Co 99900 e 000 2— 4 0 0 | x "m 
Bt. «х lat Mort Deb, (Fed) 5... 90—101 |€ 9 % - 
1 one tChadbusa's (Ship) es| 100—1, 4 10 6. “ ET 
1 714. |! Do. 6X Cum. eic с 10.—1 5 27 * . 
3| 1/6 | Crompton and Co. (Nos. 1 to 64,000) ..| 38—'4 |316 9 Јав, - 
00 5% |* Do. Б per Cent. Ий Mort. Deba. (red.) 96 —10, | 6 о 0 Jan, JA) . 
5 10/0 Dick, Kerr & Co. III %% 000906900 9 = 9 5 5 8 | Sept == n к! 
6 8/0 t рс, 6 — Btock € „„ 0 бөө 6000 осо ans 4 E i | Bept ^ a . 
1 ts 4 i °з 1 ži 
* dx Vater Kwan United B pa pd.) n-i zs 5 i i 
ae . paid 060000 000000000 002000000 = $ ee oe 
Bt. 4 Ро, 4 per Cent. Mort. Bob. Stock (rd.) tb -9) |4 811 | June, Deo "e 
St. 6% |t Do. 5 per Cent. Ind Deb. Stock . . . 92 —97 |6 8 1 a noc 
5 4 Edmundeon's Elec. Corp. Ord. ...... S eae? Bl? 0 H. ern t 
b Do. 6 per Cent. Cum, Prei. . 62—658 1414 1 u 
St. 4 Do. 4} per Cent. 1st Mort. Deb, (red.) 106 —119 | é 1 10 - | 
21 Electric Construction Co. ... ...“ 6-2 |8 9 0 Jay . 
27 Do. 7 per Cent. Cum. Pref ......... —ü |518 8 UE ae NE 
Bs. | 4 Do, 4 per Cent. Ist Mort. Deb. (red.) 92 —vó | 4 4 2 | Jam MIS 
10 6/0 | General Electric (1900) 5% .Pref..|| 04—10 | 6 © v » | 
St. 64У |t Do. 4 per Cent. 1st Mort. Ређа. ......| {6 —109 | 4 v о, ун 7D 
6 5% | Benley's T W e 12-18 [635 5 Foa A|; H 
6 3/8 | Do. 4% per Fred... . . . ( 12-16 | 4 5 ТМА C. 
Bt. 4 Do. M k (rd. 0 01| 4 1 „ Рд, 
10 ix India ber, Satia reri тив. 154-36, | 8 0 7) Pb | - 
UC 0 Дый per Cont. Озы Prat. -u? 4 ir я 
11 Per vi 
11 12/0 | Telegraph Construction & Mainien'oe| 54 —30 |% 0 v Men; 5 
00 4X 4 per Cent. Deb, 1999 .. | 30% -c | 3 16 11 ny 1 
Fiess and Robinson е а Е ~ |AS ia: 
4% | Do. 6 per Cent. Ist Mort, Debe. .... T4 Lr 5189 MUT 
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"TANGYE- 


TOOL Амр ELECTRIC Co, Ltd., 


— у 


| 1 4 Birmingham. | 
а A TA e i Makers `of 
E 45. "| DYNAMOS, Morogs 
Е Telegrams: ARGON BIRMINGHAM, Machine Tools. 
е SIR ALFRED HARMSWORTH’S:% s; nec 
IN aman 2&\ | E 
— у Q^ 
| THE CURRENT. 
| 500 ft. inuse at the 
| | SAVOY HOTEL. 
4 soft ind “ See Stand 48469 at Olympia, Sept. 25 to Oct. 21. 


| 258, VICTORIA ST., WESTMINSTER, 
| Tel. 244 — LINOLITE CO., " LONDON, S.W. 


It will pay you to consider the advisability 
of using TRANSFERS (for marking 
„ your manufactures. They are the most econo- 
1 mical and convenient method. No screws; 
cannot be knocked off; fixed in a few seconds: 
. for taking off on metal, wood, glass 
or any smooth surface. Write for prices and 
 %ашрек—%, Steelhouse Lane, Birmingham. 


| JACUUM TU TUBE DETECTOR or HIGH-TENSION MAINS 


Works c on | any у Voltage above 2, 000, Price 10s. 6d. 
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Cer «м 


5A 


"T ^ ? 
4 COSSOR, o - 
* | 
УА 2 857 
- Ten 


^ f, 
- «ы 


+ e e 
„2 . —— S ILION gic ) FLEXIBLE 


T ү + b " 
HS | | | | . p: E ' p A 
* t j Ss & " f T f. 
1 7 - (C Ns TN SU TI i = r 
4 . m PORA. T 4 Ls : gr" — 
j Ey Bo All 6. LITTLE BRITAIN. LONDO NE 
- qi Ne j — — — — > * : 
= T Y i t zr . i " : » oi T 2 d er d 
ү, | — ^ Е н te * J B 2 
[| З | : | k: 1 ] E e en жеб ТАРЫ " 
7 з А r — 
: ^ М 


E. READER SONS, Ltd. M А. | : d , Telegraph & & India Rubber Works, Ltd. 
NOTTINGHAM, s (Pal so ich 31, LOMBARD ST., E.C. | MILLWALL DOCKS, 
€ А = Р 85 js Жош h (Established 1860.) aM 3 $ H [ LONDON, E. 


5, New London St., piii. E C. PUR E T APE HOOPER’ S Vulcanised India Rubber 
ä Cables for Electrical Work main- 


еа TRIP, | fain the highest quality, and thet 
ig „ . ы * A = = AND S + ain the hig 


&c., &c. | durability has been 


Telegrams : LINEAR London. OUT Telephone: 1169 Avenue and 84 East. 


W. H. WILLCOX & Co. Le. 
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кеш CYLINDER ons 
" for High and Low Pressures, also for 
СЕ CRANK CHAMBER OILS 
72 a Т = z e M Ш\ m 


Superheated Steam. 
Ma , LUA |, for Splash System and Forced Lubri- 
(^ Yo А on I G| cation. 


ii, Y | 
22 9801 ЎЗ DYNAMO OILS - 


iil m ЩІ) 


А 9 єў: 
re. nol e SS nidi iili CAS ENGINE and GENERAL MACHINERY 


- EL scuto cipia Put m W | шы тоган P рок 


| <ELE 150 LG Н a | 
№ ЕО SERA d 


Inst: allaii 107 


Our Oils are specially adopted and recommended by 
the makers of high-speed engines. They are specially 
refined and fulfil the requirements of electrical engineers 
in regard to suitable specific gravity, flash-point, &c. 
We shall be pleased to quote for lubricants for particular 


V a * Min № 
purposes. 


STORES and SUPPLIES for 
ENGINEERS and 
ELECTRIC INSTALLATIONS. 
ASK FOR OATALOQUR. 


28, 84 and 36, Southwark Street, 


Phone. 787 or 740 HOP. LONDON. 
| CHANGE oF бу ае. | LANGDON-DAVIES MOTOR Co, Lid. 
CHANGE OF se К LANGDON-DAVIES MOTOR Co., Ltd. 
Southwark Works, Deverell St., LONDON, S.E. 
ADDRESS. ose e Юу "a Late mum 775 Southwark St., London, &. E. 
Te AMOPHON LONDON." Telephone No. 277 Hop. 


—= BRONZE CO, Ltd, 


Sr., Sumner Street, Southwark, LONDON, 8. E. 
Specialists in Metallic Alloys. Contractors to the War Office, Admiralty, India Office, фо. 
BOLE MAKERS OF 


10 P HOSP HOR BRONZE" (Cog Wheel and Vulcan Brands) INGOTS, 
OASTINGS, STRIP, SHEET, &o. 


«4 WHITE ANT’? METAL, . cheap and Eficient ANTI-FRIOTION 
WHITE METAL equal to Magnolia. 
‘COG WHEEL” Brand PLASTIC METAL. ‘‘VULCAN” Brand BABBITTS, in 7 grades, from £4 B per Ton. 


OASTINGS in Bronze, Brass, Gun Metal & Aluminium Alloys. 


GENUINE: 


STEWARTARCLAMPS 


CAN BE HAD ONLY FROM 


J.DEFRIES & SONS. LTD.. 146 &147. HOUNDSDITCH. LONDON.E.C. 


THEIR AGENTS AND CUSTOMERS. 


SERIES, SINGLE-BURNING and HIGH ECONOMY. 


Lamps described in List E 44. 
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MART ACCUMULATOR: 


STRATFORD, LONDON, 


ous 
BATTERIES 


MOTOR CARS, 


STORACE 
BATTERIES 


CENTRAL 
STATIONS, LAUNCHES 
PRIVATE BUS LIGHTING, 
INSTALLATIONS. 
PORTABLE and 
TESTING WORK. 


200,000 


Cells in use. 


— ——— чол шу — ee МЕХ 


SEND FOR LATEST LIST. 


TRACTION BATTERY, BRADFORD ELECTRICITY WORKS. 


The LONDON ELECTRIC WIRE COMPANY, Ltd. 


Electric London,  Offlces & Warehouse: PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. works: LEYTON, E. em 


MANUFACTURERS :—OABLES of Light, Medium and High Insulation. 
COVERED WIRES, STRIPS, CABLES, &o., for Dynamo Machines. 
SILK COVERED WIRES for instruments. 
PRICE LIST LINE WIRES, CABLES AND CORDS ror Telephones, Bells, йо 
ON FLEXIBLE CORDS AND. CABLES. 
PLATINOID, EUREKA and other RESISTANCE WIRES. 
APPLICATION GAUZE BRUSHES and sundry Appliances. 


Engineers’ Specifications Carefully Worked to. 


Moisture = Leakage. INSURE AGAINST 


THESE BY USING 


Overheatin E- Degeneration. 


The First and only 
heat-resisting acid & mois- 
ture- "proof INSULATING VARNISH. 


Cements coils into one solid compact mass. 
Core bodies and binding tapes rendered superfluous. 


B. PAEGE & CO., For further particulars address : T 
BERLIN, N.W. 87, GERMANY. Sole 
Specia! insulating Varnish A. F. AMM ON, eal 
MANUFACTURERS. Б, Cross Street, MANCHESTE 


New Cross Sub-Station, 
London County Council Tramways. 


MEAD OFFICE : 


Abchurch Yard, Cannon Street, London, E.C. 


AS SUPPLIED TO 


THE ADMIRALTY. 

WAR OFFICE. .. 

CROWN AGENTS FOR THE COLONIES. 
THE LONDON COUNTY COUNCIL. 


RAILWAYS. 
GREAT CENTRAL. 
GREAT NORTHERN, 
GREAT WESTERN. 
LONDON & NORTH WESTERN, 
LONDON & SOUTH WESTERN. 


— 2 — 


TELEGRAPHIC ADDRESS: 
VOLTARCON LONDON. 
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Equipped with 
Standard Synehronous Motor-Generators. 


WORKS: 


Preston, Lancs., and Kilmarnock, N.B. 


ADMIRALTY LIST. 


CORPORATIONS, ёс. 


AYR, ECCLES. 

BURY. HASTINGS. 
BLACKBURN. ISLINGTON. 
BIRKENHEAD. LIVERPOOL. 
BRIGHTON. MANCHESTER. 
BURNLEY. OLDHAM. 

BOLTON. PORTSMOUTH. 
BOOTLE. SALFORD. 
BARNSTAPLE. SHEFFIELD. 
BELFAST. STRETFORD. 
CARDIFF. WEST BROMWICH. 
CREWE. WIGAN. a 
CARLISLE. WOLVERHAMPTON. 
DARWEN 


О еа 


T&L&PHoNEg: NORTH 220. 


See our Exhibit at Olympia, STAND No. 170. 


St. Paul's Crescent, St. Paul's Road, Camden Tcwn, LONI ON, N.W. 


MANCHESTER & DISTRICT : A. G. Brown, 23, King Street West. 


WOLVERHAMPTON : W. H. M‘Lean, 125, Tettenhall Road. 


GLASGOW & DISTRICT : J. F. Macdonald, 65, West Regent Street. CARDIFF : J. Lawson, 35, Mount Stuart Square. 
BELFAST : Wm. Macauley, 125, Great Victoria St., Shaftesbury Sg. - NEWCASTLE-ON-TYNE : J. P. Graham, 26, Cloth Market. 
HULL : Geo. Wright, Burnett Avenue, Scale Lane. 
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WOODEN ELECTRIC FITTINGS, 


—*99999990999999999999999999999999999909099 0909 


J. S. HENRY, Ltd., 


287-291, Old Street, LONDON, E.C. | 22, St. James' Street, LONDON, S.W. 


The Trade are invited to view our 


WOODEN ELECTRIC FITTINGS 


at either of our London Showrooms. 
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TELEPHONE 3I A. BIRCHFIELD LANE, 
REGISTERED OFFICE 


AND WAREHOUSE 


sed ЮФ TE et nun оак ЮФ 


33 Will suck any thick, hot, heavy or sedimentary liquid 
EAUMONTS | from a greater depth and raise it to a greater height, with 
considerably less speed than any other Centrifugal Pump. 


Size of jvapacity | Maximum | | Will pump twice as much as the best Centrifugal Pump of other 
Suction & of Vertical | Price, | makes, size for size, the pumps running at the same speed. 


sg Sobel Mg gallons Aces IN complete Will lift ten times as much as any bucket or force pump, size for size. 
in inches, | minute. | in feet. e s. ð. See Catalogue = Larger Pumps ае З-за 
1 10 19 5 150 | No.of Pump 5000 i$ s NUN 
A | = i | : * ^ Capacity in Gallons 9,000 | 5, 8, 14000 20,000. 30,000 50 000 
D — — — —e—: — —— — — — — — 
чү) 14 40 14 |8100 Price Е: "uw rr E % £ в. ё в. £s 
IT rr Gace i de 15 Ҥ 3 F 510, 13 0 9 0 0 |18 0 16 0 18 0 25 0 cm ——— 
— ) 4 rass Pum » 7 0 12 17 0.2810 27 0 40 O | t 4 | 
#8. 8 240 16 14 0 0 Brass Pamp .. 1 0 10 0 12 0 17 0 23 10 27 0 : 7 [г> STOCKPORT.. 
2 give TOME. ede of moto T, 3 f centre and 8 о BEAU MONTS ы Ni ITE D, 
motor base when ordering or e uirin stt 1 have Screweé 
Suction; all sises from?jin have Circular Outlet Flanges. Pump Works, STOGKPORT, ENGLAND. Telegrams: PUMPS STOCEPOBRT. 


ELLIOTT BROTHERS. 


our NEW INSTRUMENTS can BE SEEN AT 


— stand 1458154 
Olymyia Gxhibition. 


All Kinds of D.C. & A.C. INSTRUMENTS. “CENTURY” DIE CASTINGS. 


TELEGRAPH, SURVEYING and 


NEW TESTING SETS. 
MATHEMATICAL INSTRUMENTS. 


POWER FACTOR INDICATORS. 
RELIABILITY and ACCURACY 


TRANSFORMERS. GUARANTEED. 

Call at our STAND and ask for с 5 А н со ОР с. 
entury Works, Lewisham, 36, Leicester Square, 

our NEW SET OF LEAFLETS LONDON, S.E. LONDON, W.C. 


J ust pu blished. Teleg.: Онм Lonpon, Telep.: 218 Deptford. Telep.: 3852 Gerrard. 
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VII. 
ELECTRIC LIGHT, 
2 POWER, AND 
TELEPHONY. / 


FANS" азот Vitr 
MOTORS: M 
Á RC L A M PS. $ NORTH WOOLWICH, E. 


171, 


OLYMPIA 
ELECTRICAL EXHIBITION. 


FOR ALL PURPOSES. 


— 


A VISIT TO STAND No. 202, 


"* P YROPHONE COMPANY, 


OF 52, QUEEN VICTORIA STREET, LONDON E.C., 
Are demonstrating their Entirely Novel Apparatus | ате 
for the 


INSTANTANEOUS . 
AUTOMATIC. . . . 8 
DETECTION OF FIRE 


WILL INTEREST YOU. 


POINTS CLAIMED. 


l. Detection of Fire in its earliest stages certain. 
2.—False Fire Alarm absolutely impossible. 


3.—Self Testing—any disorder in the System must 
give distinct Trouble Call. 


4.—Self-adjusting after operation. 
2.J—Danger Call preceding Fire Call, 
{ 6.—Fixed degree of Temperature not necessary to 


obtain an Alarm, PYROPHONE INDICATOR BOARD. (One-fifth actual size.) 


v THE ELECTRICIAN, OCTOBER 13, 1905. 


N EWTO NS LIMITED 
8 T AU NTO М ABC, A Li Lider 


N: tional Telephone No. 9. 


London Office : 
= Messrs. BAXTER & CAUNTER, 
86, Charing Cross Road, W.C. 


Glasgow Office: 
Mr. J. CHARTERS, 
261, West George Street, GLASGOW. 


“MAWDSLEY” MOTORS. 


THOUSANDS NOW IN DAILY USE. 
MADE IN SIZES FROM 5 B.H.P. TO 500 B.H.P. 


Our Machines are of the “HIGH GRADE” which characterised 
Dynamos and Motors before competition brought in the high 
speed, high temperature, low efficiency, low price and | low 
quality machines which are too often bought and sold to-day. 
COMPETITION, AS TRULY STATED, LEVELS PRICES. 


By our SPECIAL Patented Construction we are enabled 
to come down to the LOWEST LEVEL prices, and still 
maintain the “HIGH GRADE” quality which means good 
WORKMANSHIP, PERFECT RUNNING and IMMUNITY 
FROM BREAKDOWN. 


ESPECIALLY SUITABLE FOR: VARIABLE SPEED MOTORS. 


These Machines have all the latest improvements, in- 
cluding ABSOLUTELY THE MOST PERFECT BRUSH 
Lee ne | 
HOLDER now in existence. 


LIBERAL DISCOUNT то тне TRADE. 
DELIVERY FROM STOGK 


For Standard Machines. 
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AUTOMATIC TIME Иа I 
INTEGRATING 89996-8 
= DEVICES fo [SIS 


с 4 à Fink ait 
HM eee, 


e 


| "iy | ҮҮ QUEEN Y VICTORIA Wil 
си , LONDONEC | 


SYNDICATE, LIMITED. 


Central Sale Offices: 45, DOROTHEEN STRASSE, BERLIN, W. 


Combine of Largest Producers. 


* TRADE 
NEW PRICE LIST SUPPLIED 


published August 15th. ONLY. 


у Gonsiderabl Price-Reduction 


OF THE MOST USUAL TYPES OF 


FANCY LAMPS. 


Apply for COMPLETE ILLUSTRATED CATALOGUE. 


200v. 16 c.p. Full Size. 
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Your great-grandmother's tinder- box was 
oannot afford to «a >. = all right for your great-grandmother; 
Hand-fire your Furnaces. a lucifer match is better for you. 


HAND-FIRING IS TO MACHINE-FIRING WITH 


BENNIS' Stokers 


WHAT THE TINDER-BOX IS TO THE LUCIFER-MATCH. 


BURN your fuel instead of WASTING it; SAVE your time instead of SQUANDERING it; ABOLISH your 
SMOKE instead of INGORING it; REDUCE your Costs and SAVE a FORTUNE In your FURNACES 


by matnga BEENNIS” PLANT. o Botte tose 


Vus кА | 

BURN THE | CHEAP | 
core | ae | 
CHEAPEST PE | -— И. 
FUEL == | 

YOU CAN BUY. LOW COSTS FOR 
REPAIRS. | 
WE wiu save FREE | | 

YOU FROM SURVEYS AND | | 

SMOKE. ESTIMATES. | 
— | Write or Wire 
** Bennis, 
‘Little Hulton, 

WE WILL - 
SECURE 55 
TP ERN ЧО ша та. Nos. 

YOU EFFICIENCY. . ios is Fa eri 


E — ——— ü— 


You have YET to BEAT a Coal Cost per UNIT of | : 


UU 096 — | 


Obtained at Neepsend Electric Light and Power Station, Sheffield, on TRIALS extending over TEN WEEKS. 
SMOKRELESSNESS . . . All insured by the USE of the 


EFFICIENCY . . - - -( “BENNIS” STOKERS are 


EXTRA EWAPORATION . 


ECONOMY . . . . . . . HOT-AIR FEED. 


To work for CHEAP STEAM and a зт таа CHIMNEY 


WITHOUT installing “BENNIS” PATENT AUTOMATIC STOKERS 
is about as FUTILE as BITING on GRANITE. 
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тарин Olympia, London, up to October 21 next. 


STAND 
102. 


FADE ОЕ Ere ge STO 
Vs 2 Nd y" 


I 


At the present time, when an important Exhibition of Electrical Manufactures is being held i in Desi wm 
when the Eleetrotechnologieal Courses have just commenced at the Universities, Colleges, Institutes, "echnieal 
Schools, Polytechnics, &e., we have considered it desirable to present to our readers a Selection of the pri aliod Y 85 
Lists of Electrotechnical and Allied Works issued by the leading British Publishing Houses. 
prepared to answer (by post) inquiries concerning the Best Books on Electrotechnical Subjects. 


The majority of the Books in the following lists can be obtained at our STAND No. 102 at che Electrical 


STAND 102, 
The ELECTRICAL BXHIBITION, OLYMPIA, LONDON, 


WHERE THE BEST 


ELEM ENTARY AND ADVANCED 


EvectricaL Books 


CAN BE OBTAINED, 


A Adolik the National Telephone 
Principal Call Office. 
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PPP i ee ts 
CHARLES GRIF F IN £ C0'S ELECTRICAL PUBLIGATIONS - 


AT PRESS. In HandsomeClot . Profusely Illustrated. | 


WIRELESS TELEGRAPHY. 


By Dr. GUSTAVE EICHHORN. 


Cortents.—Oscillations—Closed Oscillation Systems —Open Oscillation System —Coupled Systems—The Coupling Compensating the Азна) Wire—The Receiver 
Comparative Measurement in the Sender—Theoretical Results and Caleulations in respect of 
Coupled Sender and Receiver— Principal Formale —'The Ondameter— Working a Wireless Telegraph Station—Modern Apparatus and 


—Bibliography —Ispkx. 


AT PRESS. Large 8vo, Handsome Cloth. Fully Illustrated. 


ELECTRICITY METERS. 


A Practical Treatise. 
By HENRY G. SOLOMON, A.M.I.É.E. 
CuoNTENTS.—Introductory—General Princi,les of Continuous Current Meters— 
Qn 8 Quantity Meters—Continuous Energy Motor Meters Different 
es— nt Purposes, ie, Battery Meters, Switehboard Meters, Tramear 
eters—General Principles of Single- id Polyphase Induction Meters—Single- 
phase In luction Meters—Polyphase Meters—Tariff Systems— Prepayment Meters 


—Tariff and Hour Meters—Some Mechanical Features in Meter Design—Testing 
Meters.—I NDEX. 


SEVENTEENTH EDITION. Thoroughly Revised and Enlarged. 8s. Cd. 
A POCKET-BOOK 


OF 


ELECTRICAL RULES AND TABLES 


For the Use of Electricians and Engineers. 
By JOHN MUNRO, C.E., & Prof. JAMIESON, M.Inst.C. E., F.R.S.E, 
With Numerous Diagrams. Pocket Size Leather. 8s. 6d, 


GENERAL CONTENTS.—Un ts of Mea:urement —Mensures— Testing —Conduetors—. 


Dielectrics—Submarine Cables—Telegraphy—Blectro-Chemistry—Electro-Metal- 
lurgy—Batteries—Dynamos aud Motors—Transformers—Electric Lighti g—Mis- 
cellaneous— Logarithms-— Appendices, 

'"'WONDERFULLY PERFECT. é 


1 Worthy of the highest commendation we 
can give it,’’—Electrician, 


In Large 8vo. Handsome Cloth. 'Profusely Illustrated, 12s. 6d. net. 


ELECTRICITY CONTROL. ; 


A Treatise on Blectric Switchgear and Systems of Electric Transmission. 2 


By LEONARD ANDREWS, A.M. Inst. C.E., M.I.E. E. Un 


General Principles of Switchgear Design — — Constructional Details Ben 


Breakers or Arc Interrupting Devices— Automatically Operated Circuit 
— Alternating Reverse Current RN Bus Bars, and A 


for Parallel Run ing General Ar angement of Controlling Apparatus nea ае. 
Tension - ystems —General Arra: gement of Controlling Apparatus for Low Tension 
istance Transmission 


Systems Examples of Complete Installations Long 
Schemes. m 


SECOND EDITION, 5х Crows iun Handsome Cloth. With 30 New lees 
. net. 


ELECTRICAL PRACTICE IN COLLIERIES. 


By D. BURNS, M.E., M.Inst.M.E. 
Units of Measurement, Conductors, &c.—The Theory of the Dynamo—The 


Dynamo, Details of Construction and Working— Motore—-Lighting Installations 


in Collieries Pumping by Electricity— Electrical Haulage- Coal Cutting Misgel- 

laneous Applications of Electcicity in Mines Coal Mines Regulation Act (Elec- 

tricity) — INDEX. 

Р "A clear and concise introduction to electrical practice in collieries,” Mining 
ourna’. _ 


Second Edition, Revised. In Large $vo. Handsome Cloth. Profusely Illustrated with Plates, Diagrams and Figures. 24s. net. 


CENTRAL ELECTRICAL STATIONS: Their Design, Organisation & Masagoment 


By ` CHAS. H. WORDINGHAM, A.K.C., M.Inst.C.E., M.Inst. Mech.E. 
Late Memb. of Council Inst. E.E., and Electrical Engineer to the City of Manchester ; Ek etrical Engineer-in-Chief to the Admiralty: 


ABRIDGED CONTENTS —Introductory—Central Station Work asa Frofession—As an Investment—The Establish nrent of a Central Station—Systems of Supply— | 
Site—Architecture—Plant—Boilers—Systems of Draught and Waste Heat Economy—Coal Handling, Weighin S 


g 
—Condensing Appliances—Switch Gear, Instruments, and Connections—Distributing Mains—Insulation Resistance, aud Cost—Distributing Net^orks—Service 
Mains and Feeders—Testing Maivs—Meters and A game saa Ray ee саңы and Testing Laboratory - Secondary Patteries—Street Lighting. --Cost—General Organisation 


— Mains Department—Installation Department — 


tandardising Department—Drawing Office—Clerical Department—The Consumer—HRo 


ine, and Main Laying—INp- x. 


'* One of me MOST VALUABLE CONTRIBUTIONS to Ceutral Station lite ature we have had for some Ише. boom 


LONDON: CHAS. GRIFFIN & CO., LTD., 12, EXETER STREET, STRAND, w.c 


Co. 8s EA ee 
22 


п ler and Receiver—Closely Couple l Sender and Reoeiver— Loose 
ethoda of Working—Conclusion 


and Storing—The Transmission of Steam—Generators 
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MACMILLAN = 00. s CAMBRIDGE UNIVERSITY P 


WORKS 


ELECTRICITY & MAGNETISM. 


THE CAMBRIDGE PHYSICAL SERIES. 
THE THEORY OF EXPERIMENTAL 


Ug dos NAS ELECTRICITY. By WILLIAM CECIL DAMPIER WHETHAM, МА, 
F.R.S., Fellow of Trinity College, Cambridge, Demy Byo. Bs. net. 


MAGNETISM AND ELECTRICITY FOR STUDENTS. | тне TIMES ENGINEERING SUPPLEMENYT.—" This series has the merit of 
By Н. E. HADLEY, B.Sc. (Lond.) Globe 8vo. бх. being written by scholars who have taken the uote to aequaint a See 
y needs.as well as with modern thecries, . . r. Whetham has written exactly 
Techwics.—'* Mr. Hadley is to be congratulated on the excellence of the book with | kind of book to inspire a student with ыг of what has been achieved 
which he has furnished us. It is seldom that a book can be орай which | physicists, and to suggest paths of research which might Le followed with reasona 
gives so much information in so small a space.’ probability of further discoveries.” 


MAGNETISM & ELECTRICITY ,FOR BEGINNERS. NOW READY, SECOND EDITION, REVISED AND ENLARGED. 


By H. E. HADLEY, B.Se. Globe 8vo. RADIO- ACTIVITY. By E. R tl | f rd, 
PRACTICAL EXERCISES IN lox eri AND D. Se., F.RS, FRS., Macdonald NB: ^ of Physics, McGill University, 


ELECTRICITY. By H.E. HADLEY, B.Sc. Globe 8vo., 2s. 6d. Montreal. Demy Èvo. 12s. 6d. net, 
JOURNAL OF THE RÖNTGEN SOCIETY (on the First Edition).—' The book, 
A COURSE OF SIMPLE EXPERIMENTS IN MAG — | containivg, as iv docs, practically all thet is known about the radio-active elements, is 


likely for some time to come to be regarded as the standard work upon the subject.” 


A TREATISE ON THE THEORY OF 


ALTERNATING CURRENTS By ALEXANDER 1 M. A. 
M.LE.E., late Scholar and Assistant Lecturer of Gonville and Caius College, 


NETISM AND ELECTRICITY. 
F. C. S. Globe 8vo. 1+. 6d. 


ELECTRICITY & MAGNETISM FOR BEGINNERS. 


By F. W: SANDERSON, M.A., Head Master of Oundle School. Cambridge, Lecturer in Applied Mathematics and Superintendent of be Tet id 
Globe 8vo. 2s. 6d. Departinent, Faraday House, London. Demy 8vo 128. net. 


ELEMENTARY LESSONS IN ELECTRICITY AND TY AN MA TISM, An 
MAGNETISM. By Prof. SILVANUS THOMPSON,- F.R.S. ELECTRICIT Book, AND d and GNEI By R, T. GLAZE- 
F'cap. 8vo. 4s. 64, BROOK, N. ., F.R.S., Director of the National Physical Laboratory. Crown 


7s. ба. 
ELECTRICITY AND MAGNETISM. 
STEWART, LL.D., F.R.S. and W. W. H: GEE. Crown 8v0. 7s.64.| CONDUCTION OF ELECTRICITY 


i THROUGH GASES. By J. J. THOMSON, Р:8е., LED., Ph.D, FRS, 
ELECTRICITY AND MAGNETISM. By BALFOUR Fellow of Trinity College ind Cavendish Professor of Experimental - Physics, 
STEWART and W. W. HALDANE GEE. Globe 8ӯо: Qs. ба. CA 


Demy 8yo. 16s. 
The above Books may be inspected and purchased at | ELEMENTS OF THE MATHEMATICAL 


“The Electrician” Company's Stand (No. 102) at the 
THEORY OF ELECTRICITY AND MAGNETISM. By J.J. 
Electrical Exhibition, Olgmpia. THOMSON, M.A., U.S. LL.D., Ph.D., F.R.S, Third Edition, Crown 870, 10s, 


Ву A. E. MUNBY, M. A., 


By BALFOUR 


— — 


LONDON: 


MACMILLAN & CO, Ltd., LONDON. | Cambridge University Press Warehouse, Fetter Lane. C. F. CLAY, Manager, 
Фе 92299999 


“THE ELEGTRIGIAN” SERIES 


Steel Plate Portraits. 


$999099909009990990990900999909099909090990949909099090909999090900000*9000099090999* 


WILLOUGHBY SMITH 1s. extra). | LORD RAYLEIGH, F.R.S. iil 
MICHAEL FARADAY us. extra. | SIR W, Н. PREECE, K.C.B., F.R.S. | Sees 
SIR JOHN PENDER, G. C. M. G. WERNER VON SIEMENS. E i i 
SIR JAMES ANDERSON, J.P. | ALEXANDER SIEMENS. il à 


| SIR WILLIAM SIEMENS. 8. 
|. HEINRICH HERTZ. 

| R. E. B. CROMPTON. 

|. WILLIAM STURGEON. 
PROF. J. J. THOMSON, F.R.S. 


LORD KELVIN, F.R.S. 
С.Н. B. PATEY, С.В. 
SIR OLIVER J. LODGE, D.Sc., F. R. S. 
SIR WILLIAM CROOKES, F.R.S. | 
HERMANN VON HELMHOLTZ. | 
PROF. W. E. AYRTON. DR. JOHN HOPKINSON, M.A. Е.К. 
CYRUS W. FIELD. | SIR HENRY C. MANCE, C.LE. 
SIR JOSEPH WILSON SWAN. 
ONLY A: LIMITED NUMBER OF COPIES CAM BE S 


Price 18. each ; post free 
ue. mounts, 1s. extra. О 
Pillar or OR NAE 
mount, 1s extra. 


ав. 6d.: 


— — — —— 


Price £1.. 5s. in Sepia or Black : in very Massive Pahi £2. 28 
A Handsome Plate Reproduction of Robert Dudley’s famous Painting of 


THE “GREAT HAST Hives 


(By permission of the Executora of the late Sir JAMES ANDERSON’. 
The subject measures in. by 17in., and is India mounted on fine etching boards, the mount measuring Nin, by ara The 
entire plate me: asures 36in by 27in. 


THE ‘ELECTR ТОТАМ” ' PRINTING & PUBLISHING Co., LTD., 


E 


SALISBURY COURT, FLEET STREET, LONDON. 


ad 1 
a 2 =} ir 4 E 
a Ip caine te» « 
- 1 — P x > кл A Tn 
aC 4 do "i 7 B 
e | S * * — = а 


J ar! м [ . p 
" 4 „ФЕ. 
«* E & и" li Y |^ A ), 9 > * 
Ld ь + * Ра 
М s , 
VL X 1 ч 4 9T. 264 l + ~ 
> M er > ^ 


К. 


(A os s ives Execrmotay, DU 13, 1905. ата | са 


Messrs. LONGMANS & CO.'S LIST. 


ELECTRO-CHEMISTRY. Part I. General Theory. оу Bus A. (кеа кит, | TELEPHONE LINES AND THEIR PROPERTIES. By Wittram 


, Professor of Physics at the East London Technical College. Including J. Horx1xs, Professor of Physics in the Drexel Institute, Philadelphia. Crown 
ч [^ ter on the Relation of Chemical Constitution to Conductivity. By 8vo, 68, 
оовв, B.A., B. Se. Crown 8vo, ба, TELEGRAPHY. By Sir NW. H Fests, K. ©, В.Е. R. S., У.Р. Нав АШ E., 
K., € ting Engine éctrician t 
Part a Applications to Electrolysis, Primary and ities nh vias А а Бач. CM. ee ied Dr D diee gr im A 
ELEMENTARY TREATISE ON ELECTRICITY & MAGNETISM. | А TEXT-BOOK OF ELECTRO-CHEMISTRY. By Svante AnnHENUIS, 
By G. Carey Foster, F. R. S.; aud Atrrep W. Porter, B.Se. Founded on Edi tion b: E. 1 Wi 1 88 Ш tration 8v 9s. 6d. net. E 
JovsERT's “Traité Elementaire d'Electricitó," With 374 Illustrations and клоп WE ORES SEAR dünn. dee, 
Diagrams. Svo, 10s, 6d. net. ELECTRO-DYNAMICS: the Direet-Current Motor. By CHARLES 


EXAMPLES IN ELECTRICAL ENGINEERING. by SawozL|  AsmLer Canus-Witsox, М.А. Canta, With 71 Diagrams, and а Series of 


Joron, ALERE. Crown буо, Sa. ELECTRICITY TREATED EXPERIMENTALLY. Ву Lixxavs 
ELECTRICITY FOR PUBLIC SCHOOLS AND COLLEGES. By CumMInG, М.А. With 242 Illustrations, Crown 8vo, 4s. 6d. d 

W. LARDEN, М.А, With 215 Illustrations, and a Series of Examination Ques- THE ART OF ELECTRO-MET ALLURGY, ineluding all known 

tions; with Answers. Crown Svo, 68. Processes of Electro-Deposition. By G. Gorr, LL. D., AES With 56 Illus- 
MAGNETISM AND DEVIATION OF THE COMPASS. By Joun trations. Crown 8vo, 6s, 

MERRIFIELD, LL.D., F. R. A. S. 18mo, 28. 6d. MAGNETISM AND ITS ELEMENTARY MEASUREMENT. By 
PRACTICAL ELECTRICAL TESTING IN PHYSICS AND ELEC- W. Ніввект, Е I. C., A.M.I.E. With 55 Diagrams. Crown Bvo, 28. 


TRICAL ENGINEERING. Ву б. D. AsriNALL Parr, Asso M. IE. E. With | ELECTRICITY AND MAGNETISM. By Егккміха Jenkin, F.R.S., 
23] Illustrations. Svo, 88. 6d. M. I. C. E. With 177 Illustrations. Crown Svo, 38. 6d. 


RNATING CURRENTS. 
AN ELEMENTART IBEA TITE Аны worsen is 80 Diagrams. Works by JOHN TY NDALL, D.C. 1. LL. D., F.R.S. 


Svo, 78. Gd. net. ag te 2 F F AND тено Polar. Grows 
pete йк re rd о аа рае | NOTES OF шшш a наор ле кф РУ 
MAGNETISM AND ELECTRICITY. With 235 Illustrations. Crown | NOTES OF A COURS E MES d EN DEC! Gres oW аса 
8vo, 2s. 6d. Britain, 1870. Crown 8vo, 1s. Gd. 
ADVANCED ELECTRICITY AND MAGNETISM. With 317 Illus | LESSONS IN ELECTRICITY AT THE ROY AL INSTITUTION, 
trations. Crown 8vo, 4s. 6d. 1875-1876. With 58 Woodcuts and Pines, Crown 8уо, 28. 6d, 
Works by W. SLINGO and A. BROOKER. Works by JOHN HENDERSON, D.Sc., F.R.S.E. 
ELECTRICAL ENGINEERING FOR ELECTRIC LIGHT ARTI- | PRACTICAL ELECTRICITY AND MAGNETISM, With 157 Illus- 
SANS AND STUDENTS. With 383 Illustrations, Crown 8vo, 12s. trations and Diagrams. Crown 8vo, 78. 6d. 
PROBLEMS AND SOLUTIONS IN ELEMENTARY ELECTRICITY | PRELIMINARY PRACTICAL MAGNETISM AND ELECTRICITY, 
AND MAGNETISM. With 98 Illustrations. Crown 8vo, 2s. Crown 8vo, 1s. 


An of the Books as above can be inspected at “THE ELECTRICIAN” STAND, No. 102, at the Electrical Exhibition 
now ) being held at Olympia. 


LONGMANS, GREEN & co., з, Paternoster Row, LONDON, E.C. 


NEW YORK and BOMBAY. 


ELECTRIC MOTORS, THE INSULATION OF 
Induction Motors and Continuous 9 ELEGTR | H M ACH : N E S. 


By HARRY WINTHROP TURNER, Mem A. I. E. E., 


Their Theory and Construction. and HENRY METCALF HOBART, M. l. E. E., Mem; A. I. E. E 
C CONTENTS - Introductory Considerations - Some Properties of Insula 
By H. M. HOBART,, M.I E.E Mem. A. I. BE. E. Materials Insulation of ‘‘Magnet Wires” employed in Armature and Piel 


TENTS—Part I.: Contrsvous Current’ Morors.—Intréductory—Data | Windin Steinmetz’ Investigations on the Disruptive Strength of Insulating 
for Setar Designing —Types of Windings—Motor С Yharacteriatios—-Motar Desian- Materi ale Mica and Miea Compounds —Insulating рате баг for Bushings, Тег- 
ing and Tosting-- Standardisation of Electric Motors -Examples of Motor Designs minal Blocks, Flanges, Ko. Insulation of Commutators—Insulating Varnishes — 
by Different Manufacturers - Form Wound Arinature Coils—Comparative Designs Paints and Impregnatiog Materials —Heat-dissipating Impregnating Materials — 
for 35 m.p, Motor Variable Speed Motors. Pant II. Avrernatixa Current | Oil for Insulating - lestingof Liquid and Viscous Insulating Materials —Insulatiug 
oroki, Desirability of using Polyphase Currents —Methods of Starting Induc- | Properties of Papers and of Thin Sheets of other Fibrous Materials —Insulatin 
tion Motors -Induction and Continuous Current Motors Design of Indaction Properties of Impregnated Cloths and Fabrics and of Celluloid- -Insulating o 
Motors— Examples of Induction Motor De ign - Commutators in Alternating Cur- Groups of Conductors in Armature Seats — Space Factor —Insulation of Field Spools 
rent Machinery — Appendix—Properties of Copper Wires Index. Transformer Insulation—Insulating Armature Punchings and Laminations in 
General—Taping Machines and Tapes and Bands—Drying Insulations—Vacuum 
Drying Ovens— Tools and Accessories employed in Insulating—Specifications for 


Third Edition, Revised and Enlarged. With 413 Illustrations. 15s. Insulation —Bibliography —Index. 


THE DYNAMO. ELECTRIC TRACTION, 


its Theory, Design, and iaket ЖЫ A Practical Handbook on the Application of 
Electricity as a Locomotive Power. 
By. С. С. HAWKINS, M. I. E. E., and F. WALLIS, A. M. I. E. E. By J. H. RIDER, M. I. C. E., M. I. E. E., 

CONTENTS The Magnetic Field The Production of an E. M. F. The Mag- Chief Electrical Engineer to the London County Council Tramways. 
netic Pull —Self-Induction— Classification of Dynamos - Heteropolar Alternators — CONTENTS—Generating Plant —Distribution — Permanent Way—Switch Gear 
Homopolar Alternators.— Open-Coil Armatures — Closed-Coil Armatures — The —Overhead Systems—Conduit Systems Surface Contact Systems —Accumulators 
Magnetic Properties of Iron - Continuous-C zurrent Armatures—Field Magnets— Motors—vVontrollers —Rolling Stock—Combined Lighting and Traction Stations 
The Ampère Turns of the Field—Series, Shunt, and Compound Winding—Con- | —Electric Railways Appendix —Index. 
tinuous-Current Dynsmo Designing Armature Reaction - Commutation and Tramway and Railway World.—'* This is a welcome addition to handbooks on elec- 
Brush Spgrking- -Alternator Armature Windinz—Armature Reaction in Alter- trie traction, and bas the advantage of being brought well down to date, . 
nators— Alternator Armatures —Alternator Designs Index. The general peno pies 8 with а PPM use of machinery, both elec- 

* traction undertakings are admirabl d'clearly set 

Electrical Review.— “The work is well-arranged . . . the explanations are | trical and mechanical, for у Эй 
clear 72 the formule simple. Ihe classification of dynamos is very good out. "Ele trici It is ENDS пора 12 imi ok A e i litera- 
and rational.” ture m e 3 whe takes it sii ule a Piety MER bu : M th 

Electrician. — “ We welcome this book as a thoroughly trustworthy and useful engineering Yide he will not make any mistake. y ар least on the 
wosk? "As. а concisely-worded record of contemporary practioe in an important 


Electrical World and Enginecr.— “ The book is highly creditable and reliable,” engineering industry, it takes a high place.“ 
Any of the above Books may be obtained at “The Electrician" exhibit at Olympia, Stand No. 102. 
Catalogue of Books on Electricity, Engineering, dc. Post Free. 


WHITTAKER & CO., 2, үү HITE HART STREET, PATERNOSTER SQUARE, LONDON, E.C. 
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EC „THE ELECTRICIAN" SERIES 


—— STANDARD ELECTRICAL WORKS 


E 
: 2 Vol. I. SECOND ISSUE. Price 128. 6d., post free 15s. Price 3s. €d., post free. 
EO. Vol, II, Price 12s. d., post free; abroad, 13s. A DIGEST OF THE LAW OF ELECTRIC LIGHTING | 
E. ELECTROMAGNETIC THEORY. By Oliver Heaviside. | — ELECTRIC TRACTION, AND OTHER SUBJECTS. By A. 0, 
E THIRD EDITION. Price 10s. 6d. nett. SUPER UTER BAN AL iar RE 
© MAGNETIC INDUCTION IN IRON AND OTHER METALS. | THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. — | 
= By Prof. J. A. EWING, M.A., B. Se., F.R.S. A PRACTICAL GUIDE to the ESTABLISHMENT ofa CARBON — | | 
os Price 108. 6d., post free, dors T paasi 
= THE ART OF ELECTROLYTIC SEPARATION OF METALS | T 
a к; PRACTICAL NOTES FOR ELECTRICAL STUDENTS: 
ESA (THEORETICAL AND PRACTICAL). By Dr. GEO. GORE, F. R. S. Laws, Units, and Simple Measurin Instruments. Hy 
Ё –: i Priee 10s. 6d, nett, post free. A. E. KENNELLY and H. D. WILKINSON, M.LE.E. 
— PRIMARY BATTERIES: Their Construction and Use. Price 2s., post free 
= By W. К. COOPER, М.А. ELECTRO-CHEMISTRY. By Dr. G. GORE, F.R.S. 
— Price 10s, 64. nett. Price 2s. 6d. nett. 
— * BATTERIES: Their Manufacture and | BRITISH POST OFFICE TELEPHONE SERVICE. 
2 Ы se. y 4 
ET. Price 28. (d. nett. 
— Price 78. 6d. nett. / 
E А POCKET-BOOK OF ELECTRICAL ENGINEERING | RATING OF ELECTRIC LIGHTING: BOND LEE On 


FORMULAE, &. By W. GEIPEL and Н. KILGOUR. 
€ Price 128. 6d., post free. 


— . THE ELECTRIC ARC. By Mrs. Ayrton, M. I. E. E. 


Price €s, 6d. nett. 


RADIO-ACTIVITY: An Elementary Treatise from the | 


— ae — of the Disintegration Theory. By FREDK. ING AND WORKING. By G. M. BAINES. 
SOD 


ы Price 6s., post free. Price 10s, 6d. 


THE POTENTIOMETER & ITS ADJUNCTS : A Universal ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. 
System of Electrical Measurement. By W. CLARK FISHER. By J, ELTON YOUNG. 
Price 3s. 6d. nett. 
ELECTRICITY IN AGRICULTURE AND HORTICULTURE. 
ELE S ae: Vol. II. THIRD ISSUE. Price 12s. 6d. post free, abroad 13s. 


s New and Enlarged Edition, price 5s. nett, THE ALTERNATE CURRENT TRANSFORMER IN 

EY SIGNALLING ACROSS SPACE WITHOUT WIRES. Si | THEORY AND PRACTICE. Ву J. A. FLEMING, M.A, Dies 

: Sir OLIVER J. LODGE, D.Sc., F.R.S., &c. | F. R. S., M. R. I., &c. 

| Prita 10s. 6d. post free. - Vol. I., price 128. Gd. LECT RICA. nett, B ATORY | 

| | | A HANDBOOK FOR THE ELECTRICAL LABOR 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES А HANDBOOK FOR THE niet]. A. FLEMING, МА, DSE i 100 


NEW AND ENLARGED EDITION. Price 7s. 6d. post free; abroad 8s. 


THE STUDENTS’ GUIDE TO SUBMARINE CABLE | 
TESTING. By H. K. C. FISHER aud J. C. H. DARBY. | 


Price 7s. 6d. post free ; abroad 8s. | 


BEGINNER’S MANUAL OF SUBMARINE CABLE TEST- 


— 


Works by Dr. J. A. FLEMING. 
Vol. I. NEW EDITION. Price 12s, 6d, post free ; abroad 138. 


J 


| By FRANCIS JEHL. ) | ERS. M. H. I., &e. 
| les 105. ва, ыз” free. | Prices and particulars on application, | 
ТЕ 25 | 
| ELECTRIC MOTIVE POWER. By ALBION 1 T. SNE LI | ELECTRIC AL LABORATORY NOTES AND FORNS 
Price 78. 6d., post free. (ELEMENTARY Ane ADVANCED). | 
| THE INCANDESCENT LAMP AND ITS MANUFACTURE. Arranged a and prepared’ by DIR ME FLEMING, M.A., D. Se., PRS, | 
- By G: 8C oTT RAM. T Mens Price 2s. 6d. nett. 
Price 7s. 6d., post free, s |! HERTZIAN WAVE WIRELESS TELEGRAPHY. By Dr. 
DRUM ARMATURES AND COMMUTATORS S (Theory and . A FLEMING, M. A, D Se. F. B., MRL, бе 2 
Practice). By F. M. ARTE NW E Y MOU TH. к | Price 68. nett, 
iet S VLA e c | ELECTRIC LAMPS AND ELECTRIC LIGHTING. by 
ү. LITERATURE AND | Prof. J: А. . FLEMING, M.A., D. Sc., F. R S., MRI, &. 
J. y. Price 1s. €d., post free | 
| Re fare ЭЕ Rays. “Ed i| THE ELECTRONIC THEORY OF. ы а Ву | 
| by CHARLES E. : фе m й: of. J. AGB MING, M.A., D.Sc., F.R.S А 
| з . EW ED: re at p Ed vj : a U^ Price 28. rett, post free. 
| 


TH E LOCALISATION. A JLTS IN. EC :NARY OF THE ELECTRIC CURRENT, 1799- 
2 — ade AIN Е. С | id 11196 9 "rof. . . A. FLE MING, M.A., D.Sc., FRS., MRL, &e. 


F HER не and in n РВЕРАН КИШ 


ECTRICITY poss b x : LAYING AND REPAIRING. By 
é ICTRICITY METERS ; Their Fully ated. cis “ps 
ELECTROMAGNETIC THEORY. V LIVE | TH 
|. HEAVISIDE. 
. MOTIVE POWER AND GEARING. E: T. CARTER. zm : 
New Edition Revised by G. THOMAS-DAVIES. ] 
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Jus Published. Third Edition Enlarged. . Large order 8v0, Cloth. «f Recently Published. ipeo voa ii nea 


os тү. 


460 with 274 8 Ts. . including a large number of Mapa and P ngly. 
Fe? E B in Cloth. Price £3 js. net. IE e in 


A First Year's Course for Students. 


| By TYSON SEWELL, A.LE.E, 5 A Their History, Construction. and Working. x ag x 
Assistant Lecturer e in Electrical 8 at the Polytechnic, | FOUN DED 1 PART ок WUNSCHENDORFF's “ TRAITÉ DE rnsigearae Ў 
Hirt ani oti ie J. SOUS-MARINE" Aw» ` ec E. 
Third Edition, Revised and Enlarged, including an Append of Questions and Answers. | Sa L^ M 
on Ab ss excellent treatise for students | of the elementary facts connected with elec- COMP ILED FROM AUTHORITATIVE AND EXCLUSIVE SOURCES. a AME | 
ineering.’ tricia Й : 55 ENT ' 
“ Distinctly one of the best books for those commencing the study. of electrical = By CHARLES BRIGHT, F. R. S. E., ERES UE mos: ASH 
engineering, Everything is explained in simple language whieh; even а beginner . A. M. Inst. C. E., M. I. Mech. E., M. IE. B. TL МЕ P 


cannot fail to understand. he Engineer, 


— 


ee Upon bis task Mr. Bright has bestowed untiring pains. With an inborn loveot 1. 

à Just Published. Crown 8vo,. Cloth. 3s, 6d, net. | the subject he has recorded every minutest detail e LU 7.06 

th rare impartialit, | Loco 

, , , * B 12 

Elementary Electrical Engineering fae en 
IN THEORY AND PRACTICE, | ыыы 


A CLASS BOOK FOR JUNIOR AND SENIOR STUDENTS AND Third Edition, Revised. Crown 8vo. 260 pp. with 100 Ilustrations. СЛОН 
| Ав. 6d, Cloth 2 


Elements of Electrical Engineering, Submarine Eon lé: $e г ар ^27 " | 
| 


WORKING ELECTRICI ANS. 


By J. H. ALEXANDER, М.В, АЛЕ. | | The | "m T "E 
/ _ WITH 181 ILLUSTRATIONS. n. e | 
Third Edition. With Appendix, 690 pp., and nearly 400 Mee Management of Dynamos mi Ж | 
Large Crown 8vo, Cloth, 78. 6d. net. m 8 | 
THE STANDARD A Handybook of Theory and Fractiog: TT | 
Electrical Dictiona ml ET | 
е са c onar y Mechanics, Engineers, Students and others in — E. T | 
A Popular Enclyclopadia of Words and Terms used |. > of Dynamos. И 
in the Practice оў Electrical Engineering. — | Ву G. W. LUMMIS-PATERSON, х= A Ver 
By T. CONOR SLOANE, A. M., E.M., Ph.D. Electrical Engineer. —— ЕРИ 
Author of “ Arithmetic of Electricity,” Electricity Simplified," ( Electric ** An example which deserves to be taken as a model by other authors. The EM E 
Toy Making," &c. subject is treated in a manner which any intelligent man P is fit to be entrusted — | 
“The work has many attractive features in it, and is, beyond doubt. а well-put- | wit nee of an engine should be able to understand. a useful book to all- ET Hs | 
together and us ful publication. The amount of ground covered may be gathered | who make, tend, or employ electric machinery.” Guy rh es NES 
from the fact that in the index about 5,000 references will be found. Electrical Review „The book may be confidently recommended.“ Engineer er 1 = 
The above Books may be inspected and purchased at “ The Electrician” Company's Stand (No. 102) at the Electrical Exhibition, — E. 15 
LONDON: CROSBY LOCKWOOD & SON, 7, Stationers’ Hall Court, E. C. үз im E. ^ 
Фуну PP рр MMT „ТАН 


BOOKS FOR STUDENTS H. & F. N. SPOHS NEW BOOKS. — 
AND ENGINEERS. (FINSBURY TECHNICAL MANUAL. - 3 


CNET PL DTE "ES gy P. 
Eco. 


ELECTRICAL PAPERS FOR ADVANCED STUDENTS IN |. "' uations: 204 pagos, crown ivo cloths T Р 
ELECTRICITY. By 0. HEAVISIDE. In two vols. 30s. THE PRINCIPLES OF ELECTRIC POWER * i 

PRIMARY BATTERIES; Their Construction and Use. (CONTINUOUS CURRENT) FOR MECHANICA, | E 
Ву W. R. COOPER, M.A. 10s. ба. nett, post free. 


" ENGINEERS. ES 
Р в А. H. BATE Assoc. M. i. k. K. HINC А * Ex Lt 
SECONDARY BATTERIES: Their Manufacture and e (Lic С: 
Use. By E. J. WADE. 108. ба. nett. 105 illustrations. 200 pages, crown 8vo. cloth, 48. 6d. net. е: 


А POCKET BOOK OF ELECTRICAL ENGINEERING | ELECTRICAL INSTRUMENTS AND TESTING: — 


( 7 


FORMULA, &e. By W. GEIPEL апа Н. KILGOUR. 7s. 6d. nett HOW TO USE THE VOLTMETER, AMMETER, GAL- ES. 

PRACTICAL CALCULATIONS OF DYNAMO ELECTRIC, VANOM ETER. POTENTIOMETER, OHMMETER, AND — е 
Machines. By A, E. WEINER. 13s. 6d. THE WHEATSTONE BRIDGE. EM E A 

E NORMAN H. SCHNEIDER. НББ 

T: T BIET ӨР CURMUTATIUS. 20у ee Senne Aube o ts Induction Gol” Phe E h 

ARMATURE WINDINGS FOR ELECTRIC MACHINES. | WORKS BY NORMAN H. SCHNEIDER.  . _ 

Dy Н. F. PARSHALL and Н. M. HOBART. 50s, ELS 

DRY BATTERIES: How to Make and Use them. Za 

LOG. TEMPERATURE CO-EFFICIENTS OF CONDUC- 30 illustrations, 57 pages, crown 8vo. eee 18. 6d. net. 8 o 

TIVITY СӨРЕ ON NE MODERN PRIMARY BATTERIES: Their Construc- —— 

RECIPROCALS OF CO-EFFICIENTS FOR COPPER| tion, Usegnd Maintenance, 54 ilastrations, 04 pages, crown Sve, ОШ 
Wire | HOW TO INSTAL ELECTRIC BELLS, ANNUNCIA- ^ — 
CAPILLARY ELECTROMOTOR IN THEORY AND PRAC- | TORS AND ALARMS. Wich 59 illustrations, 63 pages,erown V o. mp. 
TICE. By G. J. BURCH. 2s. | cloth, 1s. 6d. net. Е; E. 
POPULAR INSTRUCTOR FOR THE MANAGEMENT OF | THE STUDY OP ELECTRICITY FOR BEGINNERS. ——  - 
Electric Lighting Plant. By Dr. OSCAR MAY. 2s, 6d. ч SEEN. 8 paene pni -— | а 
COMPREHENSIVE INTERNATIONAL WIRE TABLES | шей TA Explained. 217 illustrations, 72 ini sow Svo т 


cloth, 1s. 6d. net. 
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for Electric Conductors. By W. S. BOULT. 4s, 


“THE ELECTRICIAN" PRINTING & PUBLISHING CO., LrD. LONDON: Е. & F. N. SPON, LTD, Hs Sts Haymarket. 


1, 2 and 3, Salisbury-court, Fleet-street, London, E.C. AND OF ALL BOOKS 
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" STAND 102, 


(TO THE RIGHT OF THE MAIN ENTRANCE) 


Electrical Exhibition 


OLYMPIA, LONDON, 


(Adjoining the National Telephone Co.’s Chief Call Offices), 


WORLD-RENOWNED WORKS 


Messrs. LONGMANS GREEN & CO. 
„ MACMILLAN X CO. 
CAMBRIDGE UNIVERSITY PRESS. | 
Messrs. CROSBY LOCKWOOD & SON. | 
WHITTAKER & CO. 


HARPER & BROTHERS. 
CASSELL & CO. 

H. K. LEWIS (Electro-Medical.) | 
D. VAN NOSTRAND CO. (New York). 
„THE ELECTRICIAN " PRINTING & PUBLISHING CO. 


And other Leading Publishing Houses, 


CAN BE OBTAINED 
OR ORDERED. 


Facilities for Easy Inspection are provided. 


Thousands of Selected Books upon all Engineering and 
Electrotechnical Subjects to choose from. 


|THE LARGEST AND BEST COLLECTION OF BOOKS 


i E nde AT THE EXHIBITION. 
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ce: 1,2 ? and 3, SALISBURY COURT, FLEET STREST, 
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At Stands No. 114. & 129 you find 


* ARMORDUCT" CONDUIT. 


“ ARMORDUCT " WIRES & CABLES. | 


" ARMORDUCT" MOTORS. 


Юксел 


THE ARMORDUCT MANUFACTURING CO., Ltd., 6, Farringdon Avenue, LONDON, Е.С. 


"BLUE ASBESTOS REMOVABLE COVERINGS = 


LIGHT | r 
STATIONS, Durabliity, 


че» ^ FOR Boilers, Steam Pipes, Flanges, s. Lightness. 


Shipping, 


THE GAPE ASBESTOS co., LTD., 
KIMBERLEY. LONDON. TURIN, 


Tel. Address: INconRvPT LoN DON. Head Offices: 8, MINORIES, E.C. Telephone: 272 AvENUR. 


WHITE ASBESTOS PACKINGS for STEAM and HYDRAULIC. 
FINE BLUE and WHITE ASBESTOS YARNS, and PAPER, CLOTH, &c. 


— | CAPY'T, for Electrical Insulation. Rossing Highest Insulating Properties, Greatest 
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ON ADMIRALTY LIST. fu p> — E D 


REDUCING BEAR 


FOR 


MOTORS. 


SIMPLE. 
COMPACT. 
EFFICIENT. 
For full particulars apply to— 
HUMPAGE, JACQUES and PEDERSEN, Limited, 


For PORTABLE ELECTRIC HOIST—See next advertisement. ASHTON GATE, BRISTOL; 
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ENCLOSED ARC LAMPS. 


FOR OUTDOOR or INDOOR USE. 


BRITISH MADE ex BRITISH LABOUR 


‘ 


The Lamps are manufactured throughout 
aig ee RO NS] 
at our Birmingham Works. 


No parts whatever are imported from the 
United States of America. 


An absolutely British MADE Lamp. 


GET CATALOGUE E 21. 


THE 


ELECTRIC & ORDNANCE ACCESSORIES 


А (У. S. & M., Ltd.) CO., LTD., 
\ Stellite Works, BIRMINGHAM. 


| ON VIEW AT OLYMPIA EXHIBITION, — | S 
^ "STANDS Sl, 64, 221 and otners 


THE ELECTRICIAN, OCTOBER 13, 1905. xiii. 


THE UNITED ELECTRIC CAR CO.,Ltd., Lanes. 


Manufacturers RAILWAY CARRIAGES, TRAMCARS for Electric Traction, 


AND ALL KINDS OF 
of 


ROLLING STOCK for Light Railways. ^ sTRAKD ROAD, PRESTON, LANCS 


KAYE'’sS 


Contractors to H.M. Navy, War Department, Home Office, 
LATEST PATENT SERRATED STEEL 


and Indian State Railways. 
SEAMLESS OIL CAN, 


Fitted with New Patent Thumb Button, Seamless Spout, and Slide Feed Hole. 
When the Lid of the Oil Oan ts raised it mechanically opens the Slide Feed Hole,) 
Also in COPPER or BRASS for ELECTRICAL PU RPOSES. 


a^^, JOSEPH KAYE & SONS, 1° 2 2 % их, onon ис. 


Telegrams : WEDGE, LEEDS. “ы, HIGH HOLBORN, LONDON. Telephones; LEEDS 506. 


EO 
T 


WOOD FI BRE IN ALL GRADES FOR 


PACKING GOODS OF ALL KINDS: 
FILTERING FEED WATER ano Bons эы ue 
PRODUCER GAS. B! урет RERIEVING 


i „ (f ARC LAMP d 
Aii | n N 


DIRECT FROM THE MAKERS: 


City of London Wood-Wool Co. GEORGE POWELL’S 


Sundries Dept. Proven Works, Hackney Wick, 21 
Corrugated LONDON, N.E. PARIS ELOORIN G 
Paper, Nails, For Electric Railway Coaches, Tramcars, Motor Omnibuses, Decks of Shipe, 
ало Ta т arehouses, &c. 
for Packing. . “KORK MATTING,” “EMDECA” and the NEW STAMPED STEEL INSIDE ROOFING 
For Railway Carriages. 
| Telegraphic Address: Shrubbery, London.“ 115, Newgate Street, 


National Telephone 4537 Holborn. LONDON, E.C. 


END 
py <a. 
С CABLE & CONSTRUCTION CO., LTD., e 


HAMILTON HOUSE, 
VICTORIA ERBANKMENT, LONDON, E.C. 
Works: BELVEDERE, KENT. | | 
ңа 1911 Ногвови, Telegrams : CALLEXDER LONDON. 
| 


OLYMPIA EXHIBITION 


STANDS Nos. 142 & 157. | 


d | SHAW-WALKER 
з BEEN } | Card and Vertical Filing 
| - Systems, 
“THE STOCKALL” Cabinets and Sections, 
TIME RECORDER. Cards, Folders, 
(CARD SYSTEM.) 


BEST ON THE MARKET. Guides, &c. 
Sole Manufacturers and Agents— 


J. d. STOCKALL & SONS, Lr», 


6, 8 & 10, CLERKENWELL ROAD, LONDON, E.C. 
Stand 192, 


ELECTRICAL EXHIBITION, OLYMPIA, 


Or Full Particulars Post Free. 


LAYING CALLENDER MAINS ON SOLID SYSTEM FOR um 
THE CLEVELAND & DURHAM COUNTY E. P. CO. srockaLts LoNpow. HOLES 


1261 HOLBORN 
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CLARKE, GHAPMAN & GO, bY 


ELECTRICAL ENGINEERS. 


MULTIPHASE 


ALTERNATORS & Mo TOURS. 


DIREOT-OOUPLED 


ENGINESA DYNAMOS. 


Dynamos and Motors. 
ELECTRIC CRANES 


OF ALL KINDS AND SIZES WITH ONE OB THREE 
MOTORS. 
ELECTRIC WINOHES, CAPSTANS for 
all Loads and Woltages a Speciality. 
PROJECTORS, LAMPS, 
MIRRORS and LENSES. 
ELEOTRIO LIGHT and POWER 
INSTALLATIONS of all kinds. 
WERTICAL ENCLOSED 
FORCED LUBRICATION 
DOUBLE-ACTING HIGH. 
SPEED ENGINES 
Of all sizes. 


GATESHEAD- O N-TYNE. 


0990999990999 494 


— : INSU LATED 4 ея 
т WIRES & CABLES gc 


C A H L Е селам. 


28, COLLEGE HILL, LONDON. 


А — ——— POSEEN 


60-KW. PLANT. 
oa eo A HAND pe T 


LORD KELVIN’S PATENT 


ELECTROSTATIC VOLTMETERS 


ARE THE ONLY RELIABLE. 


tand double the 
maximum voltage. 


ake no current 


nd have 


— ==] C» 


o temperature error 


ead-beat action. 


— 


re unaffected by 
stray fields. 


Jm CI 


Rion: at ali times on 


| irect or alternating 
| cirouits. 


бір. scale, 1905 Type. 


NEW 1903 TYPE MADE IN 2 SIZES { (Өш saie 


Жайы зч SS, Si 


SOLE MAKERS: 


KELVIN & JAMES WHITE, Ltd., 


Works:—Cambridge St., GLASGOW. 
London Office:—66, Victoria Street, Westminster. 
PARIS—E. Н. Cadiot & Co., 12, Rue St. Georges. 
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WAIT AT THE FIRST STOP 


UNTIL THE MOTOR STARTS. 


a practical demonstration of this special feature 


of our MOTOR STARTERS at 


stano м 1148129 OLYMPIA. | 


‘AREYROLLE2°L™ 


HEBBURN on TYNE. 


We also exhibit: Switches, Fuses, Wall Plugs, Distributing Boxes, High and Low 
Tension Switchboards and Switchgear for central stations, shipyards, 
collieries, &c. 


Xvi. 
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G. A. PARSONS ¢ G? | == 


Heaten Werks, NEWCASTLE-UPON-TYNE. &WOCTILY aLasoow. 


66, Victoria Street, London, S.W. 13, Peacocks Buildings, Leeds. 99, Great Clyde Street, Glasgow. 


STEAM TURBO-DYNAMOS 


SPARKLESS COMMUTATION QUARANTEED. 


TURBO-ALTERNATORS of Revolving Field Type 
TURBINES supplied to Dynamo Makers. 


TELEGRAPHIC ADDRESSES- 
TURBO NEWCAGSTLE-ON-TYNE. 
. SILENTLY LONDON, 


- » РОВ : 
CONTINUOUS 
CURRENT, 


300kw. C. C. TURHO-DYNANMO supplied to DERBY CORPORATION for TRAMWAYS. 
OOOO ooo AA AMAA AAA A 0009094 


PIRELLI & Co. 


MAIN WORKS & OFFICES: 


MILAN. 


BRANCH WORKS: 
SPEZIA (ITALY). 


VILLANUEVA y GELTRU 
(SPAIN), 


GENERAL INDIARUBBER AND GUTTA-PERCHA MANUFACTURERS. 


ELECTRIC WIRES AND GABLES OF EVERY DESCRIPTION. 


J RICH A R (Late RICHARD FRERES) 
ULES rants: ‘| INSULATING VARNISHES 
| 
| LACQUER (Colourless) will stand up to 8,000 volts 
Instruments. | BLACK "ARD - - А „ 13000 „ 
| ARMATURE (Acid Proof) „ 8.000 „, 
AMMETERS, || ACCUMULATOR - - „ Highest Temperatures 
VOLTMBTBRS, | “VULKAN” PAINT - For Dynamos, Mining Plant, xc. 
WATTMETERS. | 
BELF-REOORDING A INDICATING. | Prices Right. Unequailed. 


Self-Recording and other Instru. | | 
ments for all Solentiflo and Indus. 


trial Purposes. 
Samples and Stock at— 


JOSEPH LEVI & CO. 


(Branch of HOUGHTON'8 LIMITED, 
WHOLESALE AGENTS, 
95, Hatton Garden, LONDON, E. 8. 


Telographic Address: Leviathan London 
Telephone No.: 1001 Holborn. 


SEND US YOUR ENQUIRIES. 


D. SANTONI & CO., L? 


28, Ely Place, Holborn Circus, LONDON, E.C. 
ELECTRICAL AND MECHANICAL SPECIALITIES. 


Telegrams: Sanrocaimo Loxpow. A BC Code. Telephone: 4774 CENTRAL. 
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“НҮСІЕМЕА” 


INTERCOMMUNICATION 
TELEPHON ES. 
| HYGIENIC HYGIENIC 
HYGIENIC HYGIENIC 
HYGIENIC HYGIENIC 


(PATENT.) | 
The First and Only Hyglenic Telephone on 
the Market. 


SOLE MANUFACTURERS. 


New and fully Illustrated Catalogue (167 pages) Free, to the Trade 
only, on — 


— 


THE e STERLING TELEPHONE è ELECTRIC 60, 


200, UPPER THAMES ST., LONDON, E.C. 


xviii. THE ELECTRICIAN, OCTOBER 13, 1905. 


Have you been їо - - - - 
THE OLYMPIA 


ELECTRICAL 
EXHIBITION 


If not, go at once. 


No one in any way connected with, or interested in, Electrical matters 
should miss the opportunity of seeing this exceedingly fine Show. 


ADMITTED BY EVERYONE TO BE AN IMMENSE SUCCESS. 


OPEN FROM 10 A.M. TILL 10 P.M. ADMISSION ONE SHILLING. 
SPECIAL RATES FOR PARTIES. 


emet oes, 119 то 125, FINSBURY PAVEMENT, LONDON, ELC. 


CT Sma )oreanting managers 
BY BERNT. BY TA 


JAPANNING STOVES ane 


SY oves S SPECIAL IRON PLATE WORK. .35: AH 
GIBBS, Edgbaston Street. BIRMINGHAM. 


HAVE p MYSTERIOUS” .. 


seen TRADE MARK re d., 
NALDER BROS. & THOMPSON Ltd. 


MANAGING DIRECTOR; F. Н. NALDER. 


AMMETERS, VOLTMETERS, RECORDERS, pm 
CIRCUIT BREAKERS & SWITCHBOARDS. Ese 


GOLD MEDAL, ST. LOUIS EXHIBITION, 1904. 


DEAD-BEAT MOTOR GAUGES 


34, Queen St., Cheapside, LONDON, E.C. 


Telegrams ; OCCLUDE LONDON. AGENTS. Telephone Nos. 124 & 161 Banx. 
Marsh, Son & Co., Ltd., 11, Upper Priory, Birmingham. Oswald Haes, 56, Margaret Street, Sydney. 
m. McGeoch & Co., Ltd., 108, Argyle Street, O AEON, Balmer, Lawrie & Co., Calcutta. 


Berry, Skinner & Co., 65 King Street, Manches 

Robert Howran & Co., 3, St. Nicholas Bldgs., Ne еле: -оп-Тупе. A 

Frampton, Paine & Jackson ,29. Old Queen Street, London. S.W. 1 & Co.. Konigstrasse 7, Hambu-g. list 
(London, Southern, Western and Eastern Counties.) W. A. Brinck, А merstoort, Holland. Front 23s. (1180. 


See our STALL, No. 93, at the ELECTRICAL EXHIBITION, OLYMPIA. 


Studio Elettrotecnico Industriale, Lugano and Milan (for Switzer- 
v 
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WHEATLEY KIRK, PRICE & CO. тыа: 1 


ELECTRICAL AND MECHANICAL VALUERS, ARBITRATORS 
AND AUCTIONEERS. 
Our Average Annual Valuations exceed £2,500,000. 


TRAMWAY & ELECTRICITY SUPPLY VALUATIONS. 


Periodical Valuations, Stock-takings and Reports for DEPRECIATION, 
RENEWALS, &c , in conformity with the Acts, 


Valuations and Arbitrations for transfer under local or other powers. 
Purchases of Entire Undertakings by Private Treaty negotiated. 


46, Watling Street, Queen Victoria Street, LONDON, Е.С. 
And Albert Chambers, Albert Square, MANCHESTER. 


5077 Bank London. Telegraph {Indices London. 
Telephones | 5618 Central Manchester. Addresses таса Manchester. 


Sales or 


() MISCELLANEOUS. PLANT, &c., WANTED. 


WANTED_IMMEDIATELY.—THREE COLLAPSIBLE 


. TOWER WAGGONS for tramway pole erecting.—Particulars to C. N. O., 
Electrician Office, Salisbury-court, Fleet-street, London. 


O IRON, STEEL and METAL, also old ELECTRICAL 
MACHINERY and PLANT purchased for cash.—Apply to SAMUEL Isaacs 
& Sons, Phcenix Iron Wharves, 50-52, Bankside, London, Sp. ; 


ANTED, LAMP TOPS, with Platinum, Scrap Platinum, 
&o.—Eprr & Co., 29, Ludgate-hill, London, Е.С. 


MISCELLANEOUS PLANT, &c., FOR SALE. 


ONE 100kw. ALTERNATOR, revolving field. 50 amps., 

_2,000 volts, periodicity 83, rope pulley grooved for eight 1} in. ropes; also 

Exciter for above ; both manufactured by the Electric Construction Co., Wolver- 

: bampton, and in perfeot working order. Also Portable Compound Engine and 
Boiler, about 12 зр. ; Vertical Tubular Boiler (Beesley's patent), 10 f$. by 4ft. 3 in., 

complete with all fittings.—Josxru Cort, Limitsp, Canterbury-street, Blackburn. 


OR SALE.—A Crossley's 7 н.р. Otto Gas Engine, neatly 


new, suitable for driving electric plant or any other parpose.—Apply, J. B., 
94, Park-road, Regent’s Park, London, N. W. is E 2 А PET 


HALE HORSE alternating-current MOTOR and START- 

ING SWITCH (nearly new); Circular Saw (iron) Bengh, 10 in. Saw, just the 
thing for electrotypers, and small table Circular Saw, suitable to attach on lathe ; 
going сһеар. Dyer, 2, Dorset-buildings, Fleet-street, London, Е.С. ^ 
: HA Nc 5 таа dnos M. А ! 


* — "LEOTRIO ARC LAMPS (6), handsome brass Electrolier, 


several fine Brackets and outside Pendants; the Lot £7. 10s.; 
recently.—32, Clerkenwell-road, London, E.C. 7.10060 £35 


SEND р>, іп splendid condition, 20 volts, 300 amps., £10. 
7 FOR 5 No use to owner.— SHARP, 20, New Park-road, Erixton Hill, london, 8.W. 


FOR SALE or HIRE, high-class Dynamos, Motors, Alter- 


natcrs, Cable and Electrical Apparatus.—Prrcr H Я 
Finsbury Pavement, London, E.C. E UDDLESTON & Co., 72, 


PHILLIPS, Ltd., Victoria Works, Charlton, Kent. 


LASS SHADES for Eleotrio Lighti 
G design and colour.—JOHN "ud 8 . 


NDEPENDENT TESTING. Write for scale of Fees.— 


WESTMINSTER ELECTRICAL TESTING LaBoraToRy, York Mansi "ark. 
Westminster, London, S.W. : on, York-street, 


INSTRUMENTS AND PLANT TESTED. 


THE ELECTRICAL STANDARDIZING, TESTING 
AND TRAINING INSTITUTION. 


(Proprietors: The Syndicate of Electrical Engineers, Ltd. 
(Qatablished 1889.) 


FARADAY HOUSE, 66-70, Southampton Row, London, W.C. 
Telephone No. 9909 Central. Telegraphic Address : “ Standardising London. 


Standardizes and Testa Electrical Instrumenta. 
Inrvects and Certifies every kind of Electrical Plant and Materials. 
In estigates and eee unos Plectrioal 1 
installations of Electric and Plant on behalf of Architects, House- 
olders, Manufacturers, Supply Companies, 
Lote Private Experimentin sims, and offers 
when 


,to E enters in Electrical Sci 
‘A Boule cf Fuss will be sent on application to tho BSCRETART. 


HOLDERS of Secon 
18th to the 318% inst., both days inclusive, preparatory to the payment of the 
Interest due on November 1st, 1905. | | 


Office, Salisbury-court, Fleet-street, London. 


QEARCHLIGHTS FOR SALE or HIRE.—JoHNSON AND 


Fire Offices, ) 
Booms, and offers every facility, with skilled assistance 
ence, | 


SURVEYING AND DRAWING INSTRUMENTS 


Of Every Description, of the Highest Quality and Finish, at the most Moderate Price 


Address ; — PRICE LIST POST FREE. == 


GREAT TURNSTILE, HOLBORN, LONDON, W. O. 
— ee 


[J FATHER, LEEDS.—The sample Letter Heading you 


send us, which is printed in relief and looks very effective, is, we 


find, the work of The Yorkshire Die Stamping Co., Ltd., of Trafalgar 
Street, Bradford, who would give you any further particulars as to prices. 
rr EE 


COUNTY OF LONDON ELECTRIC SUPPLY CO., 


LIMITED. 


Given that the TRANSFER BOOKS and REGISTER of 


NOTICE is Hereb 
Debeuture Stock of the Company will be CLOSED from the 


By order, 
Moorgate-court, Moorgate-place, H. B. RENWICK, Secretary. 
ndon, E.C., October 9th, 1905. 


z 


BUSINESS NOTICES. 


THE W. F. BURNS CO. of Chicago will entertain the 


Purchase of Patents pertaining to Burglar Alarms.—Write full particulars 


to the Heap OFFICE OF THE COMPANT, 70, Lassalle-street, Chicago, U.S.A. 


(QENUINE BUSINESSES converted into Limited Com- 


panies and Capital introduced. Businesses bought and sold, Partnerships 


and mortgages arranged. Services freely given until successful.— W. Brock & Co., 
23, Rood-lane, Fenchurch-street, London, E.C. 


)J) SR ы м шыш ш 
BLECTRICAL PATENT.—£5,000 WANTED, to exploit: 


or would SELL English and German rights.—Address C. N. M., Electrician 


TENDERS INVITED. 


COUNTY BOROUGH OF TYNEMOUTH. 
ELECTRICITY WORKS. 


165 KW. TRACTION DYNAMO. 


The Corporation of the County. Borough of Tynemonth invite TENDERS for 
the Supply and Erection at their Electricity Works, Tanners Bank, North Shields, 
of One 165 kw. ction Dynamo. | 
Copies of Specification may be obtained on application to the Borough Electrical 
Engineer, Mr. C Turnbull, A. M. I. E. E, Electricity Works, North Shields. 
ed Tenders, on the Form provided for the purpose, to be delivered to the 
undersigned, endorsed “Tenders for Traction Dynamo,” not later than first post 
THURSDAY, 2nd November, 1905. 
The Corporation do not bind themselves to accept the lowest or any Tender. 
E. B. SHARPLEY, Town Clerk. 
Town Clerk's Offices, Tynemoutb, 
Ccetober llth, 195. 


0 


TENDERS INVITED continued on next page. 


ROS. MANUFACTURERS 
R ELECTRICAL TESTING 


AMBRELL 


Durham House, Nor 
Clapham Common, London, S. W. 


INSTRUMENTS. 


CATALOGUE ON APPLICATION, 


Roval Doulton Potteries... 


INSULATORS 


AND ALL ‘KINDS OF 


POTTERY FOR ELECTRICAL PURPOSES. 


DOULTON & CO., 


LIMITED, 
Lambeth, LONDON, S.E. 


th side, 
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EVERSHED & VIGNOLES, TE. 


Our New List of AMMETERS Makers of all kinds of ELECTRICAL INSTRUMENTS, 


and VOLTMETERS will be for- 


warded posl free on application. Aoton Lane Works, CHISWICK, LONDON, W. 


А e . s 2 3900 X x 


TENDE 


cc а а” PT 


EIN BURGH CORPORATION ELECTRICITY 
SUPPLY. 


The Lord Provost, Magistrates and Council of the City of Edinburgh are pre- 
pared to receive TENDERS for the following :— 


SPECIALLY ADAPTED 
1. ARC LAMPS. 
2. ARC LAMP POSTS. 


FOR ELECTRICIANS. 
The Specifications, Formsof Tender and Drawings can be obtained after Monday, 
16th October, from the Electrical Engineer, Dewar-place, Edinburgh, on payment | 
of a deposit of Two Guineas for each Specification, which will refunded on | m 
receipt the Corporation of a bona tide Tender ard on the return of the Specifi- : 
cation and Drawings. : . 
Tenders, on the prescribed form, enclosed in sealed envelopes, and endorsed on 


the outside Tender for Arc Lamps ог “ Tender for Arc Lamp Posts," must be 
delivered at the office of the undersigned not later than MONDAY, 23rd October, 


1905. * 
The Council do not bind themselves to accept the lowest or any Tender. Perfect Soft Finish. 
City Chambers, Edinburgh, THOMAS HUNTER, W.S., 
10th October, 1905, Town Clerk. 


FACTORIES & WAREHOUSES FOR SALE & TO LET. 


сс Harden. 
'ACTORY SITE, MIDDLESEX.—-FREEHOLD LAND 


(from 5 to 20 acres! for SALE, very cheap. or on lea:e for 99 years, at a 
nominal ground rent. Within 7 miles from Liverpool.a' reet Station, and 100 yds. 
from railway, on main line. Gravel soil. L:vellaud and ripe for tbe immediate , 
erection of a factory. Abundant labour in neighbourhood. — Plans can be inspected 
by appointment, and further particulars obtained from Messra. FARADAY & RODGERS, 
77, Chancery-lane, London, W.C. Noagents. tan 


OR SALE on the Continent, near Bremen, a FACTORY, 
ground of about 25,000 sq. yds. with large buildings covering about 3,300 

sq. yds. (and containing two boilers and one 60-h.p. engine). Most favourably 
situated at the River Weser, about 30 miles from Bremerhaven, with railway 
siding, electric light, Ac. River frontage about 140 yds. Suitable for the erection 


of chemical works, rice mill, &c. —For further particulars and price, apply to t (| 
G. А. SchnöpER, Albrecht-street, 15, Dresden A., Son uaran 6% 


(C OMMODIOUS FACTORY TO BE LET, on two floors 


(124 ft. by 25 ft. each), works office, smithy, yard, large forecourt (124 ft. by Fine 
114 ft.) Separate building, comprising general offices, four living rooms, &c. Gas , 

engine, shafting, and other fixtures at valuation. Rent £250 per annum on lease — 

Plan can be seen and further particulars obtained at Messra. КІрЕЕ & Son’s Offices, 

24, Kenmont-terrace, Harruw-road, Willesden Junction (near premises). 


— —— —————————— | — 
А ù 8 D 
ped lost and Station nt), Bal on | DAVID MOSELEY & SONS, L: 


any Climate 


Absolutely 
Pure Part. 


to City. Gas, telephone, drainage.—A pply, The Firs, Boreham Wood. INDIA RUBBER MANUFACTUREBS, 


ARDWICK, MANCHESTER. 
ACTORY, TO BE LET, No. 560, Holloway Road, 
three storeys, 54 by 26, light modern convenient building ; a much larger | 


Factory and a Front Shop could be had if required.—Apply, A. Мохк, 556, Holloway - 
road, London, N. 


FREEHOLD FACTORY, High Wycombe, main road, 
| 


adjacent to Goods Station. Site area 12,000ft. with extensive appropriate 
buildings and теш EDD DovarLas Youna & Со., 51, Coleman-street, London, 
E.C. Telephone 5577 Central, or 45 Bank. 


ACTORY, HOUSE and YARD, seven minutes from 


Willesden Junction, three from Harrow-road, adjoins L.C.C. tram route. 
Between 6,000 and 7,000 ft. floor space; gas engine, shafting, pulleys, heating and 
electric installation, &c. (optional), to be had cheap. Rent £1%).—Parse, 15, 
Chatsworth-road, West Norwood, S.E. 


FACTORY, Warehouse, Stores, or Motor Garage.—Nearly 


new building, on lease. Five minutes’ walk from two railway stations. Gas, 


water, and electrical supply. Also Villa, suitable for manager.— Wm, DORSET, 
Ashley-road, Epsom. 


56, RED LION STREET, 
sy CLERKENWELL, E.C. 


PACTORY.— Two buildings, modern, 10, 000 ft. area. Near 


Elephant and Са: tle.—RopaEns, Sayer-street, New Kent - road, London, S. E. 


LEAKAGE INDICATORS 


ACTORY PREMISES in Curtain-road TO BE LE 


1 
(with power if required), within one mile of the Bank. Four well lighted | 
Нсоге and basement, area 5,500 ft. super. Crane and loophole doors. Very suitable | 
for engineers, printers, or similar trades. Rent C. per annum.— Р. WoNTNER | 
SMITH, Auctioneer, Bishop's House, Bishopsgate-street, Е.С. 


[LIGHT ENGINEERING or ELECTRICAL TRADES.— 


Splendidly lighted First Floor, with 10 н.р. steam power Area 2,750 sq. ft., 
TO LET, with immediate possession. Electric light, crane and every convenience. 
Moderate reit. One minute from station.—Apply MARSHALL X Co., Campbell 
Works, Stoke Newington, London, N. (close to station, G.E.R.). Tel. 79 Dalston. 


J. PITKIN & CO 


FACTORIES AND WAREHOUSES TO LET continued on p. xxii. 


— — — m eine 
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No More COLLAPSED FURNACES on BUCKLED TUBES 


THROUGH GREASE 
IF YOU PURIFY tHE CONDENSED WATER 
WITH THE "HARRIS-ANDERSON" PURIFIER. 


Grease Absolutely Removed. 

| No Objectionable Matter introduced 
| | Automatic and Simple Action. 

| Minimum Waste of Water. 


Numerous Plants now at work in 
Electric Light & Power Stations, 
as. 


—- — 


WRITE for FULL PARTICULARS to the— 


HARRIS PATENT a. 
| FEED WATER FILTER, 


33, Victoria St., Westminster, LONDON, LS. 


Tn Tel.: 376 8 


26, ie Mose Street, SUNDERLAND. 
e: WINDTIGHT SUNDERLAND. Telephone БӨӨ 


gte. Stree 


HARRIS. ANDERSON” PURIFIER, Cardiff Electric Generating Station. 


t, GREENOCK. 
Capacity, 10, 000 galions por hou . WINDTIGHT GREENOCK. Telephone 197. 


PPP 


ELECTRICAL EXHIBITION | AT OLYMPIA, 
VIGKERS SONS & MAXIM, 


SHEFFIELD, 
Show at Work their New System of Driving 
Planing Machines. No Belts required. 


A HIGH SPEED PLANING MACHINE 
IS EXHIBITED FITTED WITH 


VICKERS’ PATENT AUTOMATIC REVERSING DRIVE. 


Variable Cut Speed ER 21 ft. to 80 ft. per min. 
Quick Return Speed ... 985 . 30 ft. per min. 


— ie id 


WRITE FOR DESCRIPTIVE PAMPHLET. 


c2 


xil 
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FESOENDEN Wireless Telegraph System | 


NATIONAL ELECTRIC SIGNALLING COMPANY. 


New York (U. S. A.) 
HANOVER BANK BUILDING. 


FACTORIES, WAREHOUSES, &c., TO LET— continued. 
[UPORD.— FACTORY SITE for SALE, at low terms. 


Also Land, with river frontage. Opportunity for manufacturers.—E. and S. 
SMITH, Survey: rs, 78, Great Queen-street, Lincoln’s Inn-fields, London, W.C. 


AREHOUSE or FACTORY.—Close to City. Self- 
Ground area about 3,000ft. 


contained, with strong crane, fitted offices. 
lately done up. Suit any business.-—Address, 


Rent £70. Excellent condition ; 
WAREHOUSE 453, care of Deacon's, Leadenhall-street, London, E.C. 


CHEAP PREPAID AD 


VERTISEMENTS. 


MISCELLANEOUS PLANT, &c., WANTED, FOR SALE OR FOR 
EXOHANGE. 
Three Lines and under (Minimum) 98 coe 28, 6d. 
Per Line after оем eee eee #09 [EX] 6d, 


Ten Words to the Line. 
of the above Advertisements are to be sent to the 
forwarded, the sum of 8d. must be sent with the order to 
e of these replies. Six Words mnst be allowed for the address of the 


Con 


Where to any 
Publishing Offices to be 


for 
Фын ien © 


PROTECTION OF ENGLISH TRADE IN 
of this Association are marked 
MANDA ENGLISH MANUFACTURE. 
BULLERS, LTD., 3, Laurence Pountney Hill, Cannon Street, London, E.C. 
J. MACINTYRE & CO., LTD., Washington Works, Burslem 


ELECTRICAL FITTINGS. 
All goods made by Members 
with this Trade Mark, WHICH 
IS A GUARANTEE OF 
CHINA FURNITURE AND ELECTRICAL FITTINGS 
MANUFACTURERS' ASSOCIATION. 
GASKELL & GROCOTT, Whitehall Works, Longport, Stoke-on-Trent. 
WM. KENT, Novelty Works, Wellington Street, Burslem. 
J. WHITEHOUSE & SON, Birchall Street, Birmingham. 
WILLIAM WOOD & CO., Albert Street Works, Burslem. 


Manufacturer of 
ELECTRICAL AND PHYSICAL | 
INSTRUMENTS. 
Newton Avenue Works, New South 
LONDON, N. 


gate, 


CATALOGUES FREE. 


— — 


J. W. BARNARD, 
Offices : 4, GREAT WINCHESTER ST., Z o. 
Warehouse : 6,Great Winchester St. 

( For Recharging and 
Repairs). 


Sale or Hire. 
MANUFACTURED BY THE 


ELECTRICAL POWER STORAGE 00., Ld. 


Battery Makers by appointment to His Majesty tho King. 


С. PASS & SON, Lro. 


Bedminster Smelting Works, BRISTOL. 


SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 


LEAD ASHES AND LEAD RESIDUES FROM ACCUMULATORS. 


Telegrams: Pass DRISTOL. Telephone, 475, 


PITTSBURG, PA. 
FARMERS BANK BUILDING. 


Electrical Engineerin 


WASHINGTON, D.C. 
EIGHTH and WATER STREETS. 


NEW TERM COMMENCED MONDAY, 2nd OCTOBER, 1905. ] 


BIRKBECK COLLEGE, 


BREAM'8 BUILDINGS, CHANCERY LANE, E.C. 


DAY AND EVENING COURSES 


of Instruction (Lectures and Laboratory) for the SCIENCE and ENGINEERING 
Faculties of the UNIVERSITY OF LONDON, under recognised Teachers of the 


d J. E. Mackenzie, Ph.D., D.Sc. 
. E. Mackenzie, Ph.D., D. 
CHEMISTRY . .. . 8 1 El. Wron, . l. 996 P.. 5. 
Albert Griffiths, D.Sc. 
PHYSICS EXPERTMENT AL). а. EI Owen, B.A., D.Sc. 
B. W. Clack, B.Sc. 
MATHEMATICS (PURE AND APPLIED) . E. H. Smart, М.А. 
GEOLOGY AND MINERALOGY ............. „5 Geo. F, Harris, FOS. 
. B. Rendle, M.A., D.Se. 
BOTANY a*5s90990290000000800 9992090900959» »00000000 BOs ооо 666 1 . E. Fritsch, Ph. D., D. " 
JJ ³˙ E ы, H. W. Unthank, B. A., B.Sc. 
ASSAYING, METALLURGY AND MINING. 7 Geo. Patchin, A. R. S. Ii. 


Instruction in French, German, Spanish, Russian, Italian. 


EVENING CLASSES also in Practical Geometry, Building and Machine Construction, 
Steam, Theoretical and Applied Mechanics. 


Particulars on application to the PRINCIPAL, 


PARTNERSHIPS, AGENCIES, &c. 
"ESTABLISHED CONSULTING ENGINEER, West 


minster, wishes to meet Electrical Engineer with good connections among 
municipal bodies, collieries and ironworks with a view t» PARTNERSHIP.— 
Letters, 5,892, Electrician Office, Salisbury-court, Fleet-street, London. 


QE of the best BERLIN GAS and ELECTRIC LAMP 


MANUFACTURERS want to do BUSINESS with a London wholesale house 
and give them exclusive sale for England and Col nies.— For terms, &c., apply by 
letter to HoeniaeEr & Co., 2, Godliman-street, St. Paul's, London, E.C. 


WESTMINSTER CONSULTING ENGINEER desires 


JUNIOR PARTNERSHIP in firm of well-known Consulting Engineer:. 
Good financial connections and extensive e 
aud electric mining work.—Letters, C. M. 
Fleet-street, London. 


APPOINTMENTS VACANT. 
POPLAR AND STEPNEY SICK ASYLUM DISTRICT. 


— —— 


rience in tramways, large gas engine 
., Slectrician Otice, Salisbury-court, 


The Managers of the above-named District require the services of a WORKING 
ELECTRICIAN at their Asylum in Devon's-road, Bromley-by-Bow, London, E. 

Candidates should be journeymen between the ages of 25 and 40, and preference 
will be given £o a married man. 

The trade union rate of wages will be paid and the hours of labour and other 
conditions observed. . 

Forms of application and particulars of the appointment may be obtained of the 
Engineer at the Asylum any day before noon, or forms will be sent by post upon 
receipt of a stamped addressed foolscap envelope. These forms must be returned 
to me, together with not more than three testimonials of recent date, not later 
than SATURDAY the 21st instant. a in 

Selected candidates will be informed by letter as to the time at which they wil 
be required to att nd. Beca 

order, 
, WALTER R, FOSKETT, 
October, 1905. Clerk to the Managers. 
T 
COUNTY BOROUGH OF SALFORD EDUCATION 
COMMITTEE. 


ROYAL TECHNICAL INSTITUTE. 
Prinoipal: H. B. KxowLeEs, М.А. 


APPLICATIONS are invited for the position of CHIEF LECTURER inthe 
g Department, vacant by reason of the appointment of Mr. 


Clerk's Office, Devon’s-road, 
Bromley-by-Bow, London, E., 10th 


Burnie to the Principalship of the Croydon Polytechnic. 


adequate laboratory 


The commencing salary will be £250 per aunum. А р 

Applicants should possess both workshop and teaching experience, and also 

training. 

Applications must be received on or before THURSDAY, 19th October, 1905. 
urther particulars and forms of application may be obtained from the under- 


signed. 


BATTERSEA 1 POLYTECHNIC, S. W. 


OGILVIE DUTHIE, | 
Director of Edacation 


Education Office, Chapel-street, Salford, 
5th October, 1905. 


The Governing Body require the services of a SUPERINTENDENT of 


Drawing Offices and Workshops in the Department of Mechanical Engineering. 
Commencing salary £225 


For particulars send stamped addressed envelupe to the SECRETARY. | 
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BRUSHES 


SAVE 


COMMUTATORS. 


List K 27 describes them. 


Sole Licencees and Makers: 


J. DEFRIES & SONS LIMITED, 146 & 147, Houndsditch, London, E.C. 


CHEAP PREPAID ADVERTISEMENTS. INIGO JONES & CO., 
Tudor Slate Works, 
SITUATIONS VACANT GROESLON, R.S.0., NORTH WALES. 
Three Lines and under (Minimum) ... 2d — 18. 6d, SLATES DRILLED AND.SHAPED TO 
Per Line after Sas iad = i: — 4, | SPECIFICATION. 
Ten Words to the Line. Manufacturers of Every Description of 
SITUATIONS WANTED. SLATE WORK ron ELECTRICAL ENGINEERS. 
SLATE MASONS, тулан & ENAMELLERS. 


Sixpence per Line of Ten Words, minimum One Shilling, 


Where answers to any of the above Advertisements are to be sent to the 
Pablishing Offices to be forwarded, the sum of 8d. must be sent with the order to 
p for postage of these replies. Six words must be allowed for the address of the 

lishing Offices. 


SITUATIONS, &c., VACANT. 
Wa NTED, by a well-known Stourbrid ge firm of stampers 


an experienced ELECTRICIAN who thoroughly understands the making 
of armature discs and other electrical stampings. (Advertisers keep a good sta 
of mechanics and tool makers ) Advertisers аге in want of an energetic and good 
business-like man to take the management of this department, oue who is able to 
put down machinery, furnaces and appurtenances for the successful production of 
armature discs and other electrical stampings. State experience, age. salary 
required and fullest particulars. All replies treated in the strictest contidence. — 
Apply, C. M. R., Electrician Otfice, Salisbury-court, Fleet-street, London 


SSISTANT MANAGER WANTED by Installation Con- 

tractors in London. Reply, stating salary required, and if willing to invest 

with view to Partnership.— 5,910, care of Hlectrician Office, Salisbury-court, Fleet- 
street, London. 


AT Y Y ` , 3 * e^ 
{OREMAN WANTED to take charge of Commutator 
making, starting from the drawn bar, must be competent a"d experienced 
‘man and have had experience with large and small work Apply, statinr age, 
experience and salary required, to C. N. H., Electrician Otlice, Salisbury-court, 
Fleet-street, London. 


WANTED. — An EXPERIENCED ELECTRICAL 


ENGINEER, thoroughly familiar with the electrical and mechanical 


design of Induction Motors. Must bea technical graduate.— Write fully, givin. age, <. ча | ON ч . 

gualifications, experience and salary expected, to C. N. D., Electrician Office, ч uc 

Salishury-court, Fleet-street, London. OH N KNOX & CO JAMES 

: Cait’ Url s ; PROP J т (MELLINGS, 
|LECTRICIAN WANTED at a large colliery ; married 


Electrician Office, Baliobüen nS Addresa, giving ago nnd references, to C. N. L, Kxox Токтон. 210, Upper Thames Street, LONDON, B.C. ^о: 


, London. 


[)RAUGHTSMAN REQUIRED, with Drawing Office and | ENCINEERS' & ELECTRICAL TOOLS AND CONTRACTORS’ PLANT. 
- Arc Lamp experience, aud Technical Training.— Write with summary of | 
experience, salary required and copies of testimonials to the Jaxpvs ELE RIC Со, | M 
tn.) Hartham A ad. Holloway, London, N. 4 AS IRON AND STEEL ERCHANTS. 
ПОР m PIE | TTA te ; STOCK KEPT IN LONDON. 
W ANTED, a JUNIOR DRAUGHTSMAN, used to switch 
and resistance work.—Apply by letter, stating salary required, age, &c., 
to Cromrton & Co., LTD., Arc Lamp Department, Chelmsford. 


J) ®AUGHTSMAN (Junior) REQUIRED.—Knowledge of | RECENT PUBLICATIONS. 


Shorthand, Conversant with preparation of diagrams of electrical circuits. | 
Qualifications, wages required, &c., with copies of two recent references to C. N Bi, 


Electrician Office, Salisbury-court, Fleet-street, London. The following recently-issued publications can be supplied post free b 


RAUGHTSMEN ; several smart JUNIORS WANTED | “ The Electrician” Printing and Publishing Company at the prices 

by large electrical firm in the North. Salary from 20s. to 308. per week, | Stated below. (Add 5 per cent, for postage abroad.) 
according to qualifications.—Apply, stating age and experience, to C, M.S » Slec- Ё pee 1 PER. y. З 
trician Office, Salisbury-court, Flect-street, London. Proceedings of the Royal Society." No. B512. Series B. Vo. 


CER : Fe CE сд LXXVI. Qs. 6d. 
HARGE HAND WANTED to supervise erecti of | - , NF ч 
ö G А У AN Р А а Proceedings of the American Institute of Electrical Engineers, 
motors and dynamos: must be energetic and capable; number of hands 5- : 

about 50.—State age, experience and salary required to C. N. K., Alectr«an September, 1905. 28. 6d. 

Office, Salisbury-court, Fleet-street, London. | SA: “The Elements of Electrical Engineering." By Т. Sewell. 
ANTED, an experienced DRAUGHTSMAN, accus- | 8rd edition. 78. 6d. | 
tomed to controller and switch work.—Address replies to H H. LYDE, Esq., „Gas Works Directory and Statistics, 1905-6.” 10s. 6d. 

2, Great St. Helen's, London, Е.С, 3 5 : Е: * AN г а = : 

— ах. - “Matriculation Directory." (University Tutorial Press, Cambridge 


SITUATIONS WANTED continued on next page, and London. No. XLI. September, 1905. 1s. 
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There will be 


е редари 


а notice 


Given you some day—a notice to the effect that you are not wanted 
any longer—if you are content to go on working with the same amount 
of knowledge as you have now. The man who knows just as much 
and no more than his fellows is the man that gets his notice sooner or 
later. You can change this under our system. We can train you to 
hold a position worth money. The question is: Are you content to 
80 on as you are, or do you want a good position and good pay? It 
is worth your while investigating this. 


Let us send you Proof To-Day. 


Let us send you particulars of our up-to-date and successful system 
of training by post, direct to the home, in your spare time, for 
Electrical Engineering, Mechanical Engineering, Electric Light and 
Power, Dynamo Tenders, Electric Tramways, Mechanical Drawing, 
&c., &c. We have qualified thousands for gocd positions, and can do 
the same for you." Our FREE book, “How TO BECOME AN ELEC- 
TRICAL OR MECHANICAL ENGINEER,” gives you proof of what we 
can do. Write fora FREE copy to-day to 


ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, 


408, Norwich House, Southampton Street, High Holborn, London. 


9. aT OOO. a na" 5275.2" 5.2 55" 52" 5" 9" ow *. 29. 9. 9. a aa aa aa aa na aa © oe i». z eee ы teat. e е, Pa, nen 
F e rmn rtr turum mn Aas as 3 у 


SITUATIONS, &c., VACANT—continued. 
(CANVASSERS.— An electrical engineering company re- | НЕ 8 | IRLING BOILER Co. Lr. 
J А T Е 3 
quires FOUR smart MEN for London. Good commission to commence. 
Salaried appointments on proof of ability.—Address, 5,890, Electrician Office, MOTHERWELL, N.B. 
PT — See Illustrated Advertisement last week. — 


W ANTED, on an estate, good FARRIER, two men under 
him ; must be first-class shoeing smith, and be able to take charge of oil 
engine and electric plant. Wages 25s. per week, to live in park lodge, and wife to - 3 —— 


attend to gate.—Apply Estate, Mes:rs. Roffey & Clark, Croydon. = — —ä—ä— ö ——— 
— - - > John E. Raworth, 
SITUATIONS WANTED. | Queen Anne's Chambers, Patent Agent. 


Westminster, London, S.W. 


ee 2 ͤ ea 


ТӨШҮ & STRAKER, creat Tower ste 


reat Tower 


NGINEER wants BERTH; used private steam plant, 


gas and oil engines, dynamos, accumulators, station running; 12 years 
references and testimonials.—Hvusparp, Blythewo»d, Maidenhead. 


OINER (36) seeks situation; fuse nnd switch cases ; ^A SECMEKTS 
references. - A. C., 12, Eastwood-street, Mitcham-lane, Streatham, London, S.W. MICA SEL 


а ĩ˙ : —— —ʃ“ ů 


TZ EECTRICIAN.--As charge or foreman ; thoroughly ex- 

perienced; casing, tubirg, d}namos, motors, accumulators, suction gas, 
estimating ; town or country; good references; can manage electrical depart- 
ment.—B., 18, Camberwell New-road, London, S.E. 


motor car body repairs; any kind of woodwork; good experience and | 
| 
| 


тыш = Е = Т — 
: | х 
LECTRICIAN, thoroughly experienced, seeks permanent GLIST LONDO 
situation to run electrical plant, &c.; seven years present occupation ; соса 
country preferred: married; references.—C. N. N., biectrician Office, Salisbury: i H.M. eromest 
U 


court, Fleet- street, London. 


R ZED RUBBER CABLES 


THE ANCHO Vulcanized Bitumen Cables 
CABLE С. т>. Lead-Sheathed Cables 


London Office: 


Works & Offices: LEIGH, Lancs. HAMILTON HOUSE, VICTORIA EMBANKMENT, E.G 


Telegrams : "Runpun" Lerch Lancs. Telephone No. 61. GLASGOW OFFICE-1994, BATH STREET. 
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OLYMPIA — 


The SIMPLEX STEEL CONDUIT 
SYSTEM. 


In Evidence all The Best System 


over the for interior 
Olympia Electric 
Exhibition. Wiring. 


Ghe Simplex Sfeel Conditi Со, 14. 


Garrison Lane, BIRMINGHAM. 
20 i LONDON, E.O. 

6, Bull's Head Yard, Oorporation St., MANOHESTER. 
165a, West George Street, GLASGOW. 


STANDS 130 


Tn a ee ee i te te 44 


ШШЕ MORE: К 


The — FORM of COMPRESSED SALAMMONIAC. 


INTRODUCED BY 


Brunner, Monn & Go., Ltd., 


| А x * * Е | NORTHWICH, 
ГОО --LEOLANCHÉ & OTHER CELLS, 
p" C" "" ALA 5 Ang wow USED BY 

idi» THE PRINCIPAL RAILWAYS, 
uE POST OFFICE TELEGRAPHS, 


For Samples 25d Prices apply to 


«7 А F. S. BAYLEY, CLANAHAN & СО, 


Ф. ДҮ: SOLE AGENTS. 
ae 79, Mosley Street, MANCHESTER. 
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WILLANS & ROBINSON, Lin 


Victoria Works, RUGBY, England. 


—— —— ———À - А — —— —————————M———— —————— A 


WILLANS ENGINES 


Over 500,000 H.P. in use. 


DAVEY, РАХМАН & Co. u 


SINGLE AND DOUBLE-ACTING 


HIGH-SPEED ENGINES 


FOR TRACTION AND LIGHTING. 


PAXMAN “ECONOMIC” 
AND ALL TYPES OF 


BOILER. S. 
SUPERHEATERS and 


CONDENSING PLANTS. „8 8 E 
ENGLAND. | dallo i 
LONDON OFFICE: | mm" 
78, QUEEN VICTORIA STREET, E.C. 750 Kw. Paxman Double-Acting Triple-Expansicn Engine. 


as supplied for Paisicy, &c. 
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DROP-FORGED WROUGHT STEEL SPANNERS. 


Supplied from stock 10 suit from 3/16-in 
to 


зап Nuts. 


BRUSH HOLDER. 


ARMSTRONG, STEVENS & SON, 


WHITTALL STREET, | 
BIRMINGHAM. Drop-Forged High 


Conductivity Wrought 
qoe t Qua, nre Copper Commutator Bare. 
PRICE LISTS ON APPLICATION. 


WESTERN ELECTRIC COMPANY 


Fo TRAM UW A Y B, 
Manufacture ELECZRIC LIGHT 
and Lay La AND 


TELEPHONES. 
JUNCTION BOXES AND ALL AOOESSORIES,. 
City Office: 171, QUEEN VICTORIA STREET, Е.С. Works: NORTH WOOLWIOH, Е. 


Telephone No. 418 BANK and 2380 CENTRAL. Telephone No. 549 East. 


" ANGOLD" THE 


Авс BEST 
FOR 

LAMPS. S GWRGOH 
AND 

ALL TYPES n SHOP 

TO SUIT ` LIGHTING, 


ALL CIRCUITS. 


ETC., ETC. 


JUST THE RIGHT LINE TO PUSH 


AT THIS TIME OF THÉ YEAR. 


WRITE US FOR FULL PARTICULARS, 
WE CAN SUIT EVERY REQUIREMENT. 


THE GENERAL ELECTRIC Co.,LTD., 


HEAD OFFICE: 7I, Queen Victoria Street, London, Е.С. 


WORKS & BRANCHES: MANCHESTER, BIRMINGHAM, Mitton, GLASGOW, DUBLIN, 
NEWCASTLE, CARDIFF, BELFAST, CAPETOWN, JOHANNESBURG, MELBOURNE, 
SYDNEY, CALCUTTA & PARIS, &c., &c. 


е - - 


' талає 
MARK 


II 
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THE 


INDO-EUROPEAN TELEGRAPH COMPANY, 


TO 


SHORTEST AND MOST DIRECT ROUTE 


INDIA AND THE FAR EAST. 


DIRECT OVERLAND ROUTE 


CONNECTED WITH 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, and other Places in the MALAY PENIN- 
SULA, JAVA, and the DUTOH INDIES generally; MANILA, OOOHIN OHINA, SIAM, 
OHINA, JAPAN, AUSTRALIA, NEW ZEALAND and NEW OALEDONIA; PERSIA, 
OONSTANTINOPLE, and other Places in TURKEY. 


Also Quiokost & Most Direot Routo to Towns In SOUTHERN RUSSIA. 


A Maximum of SPEED and ACCURACY is obtained by DIRECT WH EATSTONE WORKING, without any intermediate 
re-transmission, between London (Manchester and Liverpool) and Teheran, in both directions, for Telegrams exchanged 
with India and the Far East; and between Lendon (Manchester and Liverpool) and Odessa, in both directions, for 


Telegrams exchanged with South Russia. 


Исан un ime е a a а 
at the LIVERPOOL - - 
Company's Offices: | MANCHESTER - 


18, Old Broad Street 
and 10 and Il, MI 


African House, 6, Water Street. 


Ш.С.) 6 and 8, Lime Street Square) 
neing Lane, Ш.С 


Duchy Chambers, Clarence Street. 


Where Receipts are given Gratis, and whence Messages are sent Direot by Special Wire. And AT ANY POSTAL TELEGRAPH OFFICE in the United Kingdom 
ALL TELEGRAMS SHOULD BE MARKED ‘Í VIA INDO.” 


THIS INDICATION I8 SIGNALLED 


FREER: 


Books of Forms and Tariff Books, containing Rules and Regulations, are forwarded Post Free on application to the 
Company's Stations, or to the Head Offices, 18, Old Broad Street, London, E.C. 


T. W. STRATFORD-ANDREWS, Managing Director. 


HIGHEST 


9 

8 я AWARDS 

z © 

e " OBTAINED 

2 g — — —— 
5 5 АТ 

S e^ — 

8 EXHIBITION. 
і 


WIRELESS TELEGRAPH CONFERENCE, 


BERLIN 1903. 


мапата * n коны have now ready 
a complete trana HN IE to English of the Official Record of the Proceedings 
ireless Tel Telegraph Conference, 


The translation is by Mr. G. R. NEILSON, and the 
ud 8 y lias been officially accepted by 
The book is a com 

Service 


h Convention 
and P M 


on publication to the International Tel 
ai (Loudon full cloth. 


Revision, 1908), and is bound 
Price 8/6 nett, post free 8/9; abroad 9/-. 


Price 7s. 6d. post free; abroad, 98. The Third (New and Enlarged) Edition of 
THE STUDENTS’ QUIDE TO 


SUBMARINE CABLE TESTING. 


By М.К. О. FISHER and J. О. М. DARBY. 


"THE ELECTRICIAN" PRINTING & PUBLISHING Co., Limited, 
Salisbury Court, Fleet Street, London. 


INDESTRUCTIBLE 


THE INDESTRUCTIBLE PAINT С0., LD., a, cannon 


PAINT. 
FIREPROOF PAINT. 
INSULATING PAINT. 


POR PURTHER PARTICULARS WRITE T? THE MANUP 


ACTURERS, 
OONTRAOTORS TO П.М GOVERNMENT, де. 
Secreet, LONDON, &.0. 


INTERNATIONAL TELEGRAPH CONVENTION OF ST. PETERSBURG 
INTERNATIONAL TELEGRAPH 


TBLEPHONE 


SERVICE REGULATIONS 


AS REVISED AT LONDON, 1908, 
— — in Parallel Columns. 


e Translation is b riis tor Ladik) dad Mee OLO E NALAN O 
on of the of State for Initia), and Mr. GEO. R. NRILSON, of 
Telegraph R and is officially accepted by Н.М, Post- 


All the Alterations, Additiens, Deletio made at the Internationa 
Telegraph Conference held in London are 1 and the wort 
- to enable those who deal with International Telegrams to 
ir e ations and Conditions under . trans- 

There ts alse кле taatter of сос titions, абава а 
AN EXHAUSTIVE INDEX PROVIDES READY FACILITY OF REFERENCE 


Aud tbe шепот воси о сея ea Additions and Deletions effected 
the London Conference is simple and clear. 
Koia in Strong Соп. Prine Gs. per copy net. Post free (U. .), 8s. Gd. 


5 
ae шато шаша Gd., post free 9s. 6d. (C. K.); abroad 10s. 
Or with Wide Margins, for N "ва 6, post free дв. 64. (U. K.); abroad 10s. 


“THE BLECTRICIAN” PRINTING & PUBLISHING COMPANY, LTD., 
Salisbury Court, Fleet Street, Londen, Engiend. 
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EASTERN TELEGRAPH COMPANY, пите 
EASTERN EXTENSION AUSTRALASIA CHINA 


TELEGRAPH COMPANY, LIMITED. 


EASTERN & SOUTH AFRICAN TELEGRAPH COMPANY, LiMiTED. 
DIRECT SPANISH TELEGRAPH COMPANY, LiMITED. 

BLACK SEA TELEGRAPH COMPANY, LiMITED. 

EUROPE & AZORES TELEGRAPH COMPANY, LiMITED. 

WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


WESTERN TELEGRAPH COMPANY, uuo. 


AFRICAN DIRECT TELEGRAPH COMPANY, LiMITED. 
LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY, LIMITED. 
PACIFIC & EUROPEAN TELEGRAPH COMPANY, LiMITED. 
RIVER PLATE TELEGRAPH COMPANY, LiMITED. 

WEST COAST OF AMERICA TELEGRAPH COMPANY, LIMITED. 


OIRECT TRIPLICATE GABLES to Spain, Portugal, Madeira, St. Vincent, South Africa, Gibraltar, Malta, Egypt, 
Aden, India and Australia. = — 


DIRECT OUPLICATE CABLE ROUTES to Brazil, Argentine Republic, Uruguay, also to Peru, Chili and other 
parts of South America ; and to Sua erim, Penang, Malacca, Singapore, Java, New Zealand, Tasmania, New Caledonia 
апа China. 

ALTERNATIVE CABLES to Greeco, Turkey, Labuan, Bangkok, Cambodia, Saigon, Tonquin, Zanzibar, Seychelles, 

uritius, ue (dup loto), Lourengo Marques (Delagoa Bay), Bathurst, Sierra Leone, Seko^di, Accra, Ascension 
Island, St. Helena, Tacos Brass, Bonny, St. Thomé, Principé, Loanda, Beng, v'la, Mossamedes, Rodriguez and Cocos. 

SINGLE CABLE to The Azores, Tangier, Bolama, Bissao, Conakry, Grana Bassam, Kotonou, Cameroons, Gaboon, 

poli, Cyprus, Mombasa, Madagascar, and the Philippine Islands. 


The LEVANT SYSTEM includes regan Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, 
o, Oanea, Sitia Rhodes, Trieste, Corfu, Zante, Patras, Corinth, Athens, Cephalonia, Santa Maura, Tinos, Andros, 
a and all the Greek Islanda. 


TELEGRAMS 


XXXIX, 
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List of EASTERN & ASSOCIATED TELEGRAPH OOMPANIES’ STATIONS 


At 


LONDON : 11, OLD BROAD STREET, E.C. 
8, LEADENHALL STREET, E. O. 
3, GREAT TOWER STREET, E.C. 
THE BALTIC MERCANTILE AND SHIPPING 
EXCHANGE, ST. MARY AXE, E.C. 
41 anp 42, PARLIAMENT STREET, S.W. 
37, HOLBORN VIADUCT, E.C. 
4, ELECTRA HOUSE, FINSBURY PAVEMENT, E.C. 


449, STRAND, W.C. 


FOREIGN AUCTION HALL, COVENT GARDEN, 


W. C. 


LIVERPOOL: K15, EXCHANGE BUILDINGS. 
MANOHESTER: 20, BROWN STREET. 

GLASGOW : 5, ROYAL BANK PLACE. 
NEWCASTLE-ON-TYNE: K, EXCHANGE BUILDINGS, 


QUAYSIDE. 


CARDIFF: 35, MERCHANTS’ EXCHANGE. 


Accra: Gold Coast, West Coast Africa. 
Adea: Central Station, Ras Boradli. 


T Branch Station, Steamer Point. 
ranch Camp. 


Antofagasta (Chill). 
Arica ( ae 
Ascension Island 


Athens: Place Ludovic. 
Odas Dorou (General Office). 
Racalod (РЫН ines). 
Babia (N. Br. : 7, Rua das Princesas. 
Banjoewangie ava, Dutch Indies. 
Bar«dero Buenos Ayres, Republic 
Argeotine). 
celona : Ronda Universidad 19. 
Batavia : Java Dutch Indies, 
Batburst : Marine Parade (Gambia, 
SR 112 amal i: 
guella si mdr ad gola 
Bilbao : Spain. 
Bissao: 5 nea, West Africa 
Bolama : Portuguese Guinea wet а 
Bombay: Central Telegraph Off 
Bona: 30, Cours National. 
P Southern Nigeria, West Coast 


поа: Southern Nigeria, West Coast 
rica 
Broome : Roebuck Bay, W. Australia. 
Cadis: 29 a aaa » Apodaca. 
Cairo (E рр) 
Callao ( 
ca aminba ( Portugal). 
a: Buenos Ayres, Rep. Argentine. 
Can С rete). 
Canea (Crete). 
Canelones (Uruguay). 
Carcavellos (Portu al). 
Ceara (N. Brasil): 4, Rua Floriano 
Peixoto. 
Cebu (Fbilippinan), 
8 North 1 


hr reris Б: mae Тере Вазһес. 


Dardanelles. 

Delagoa Bay (Lorenco Marques). 

Dolores (Uruguay). 

Durazno (Urugua guay). 

Falmouth: Post 88 [M 
Street. 


Famagusta 
Flinders ise Australia). 
Florida ( ) 

Foochow (China). 

Fray Bentos (Urugua 

George Town (Tasma: a). 

Gibraltar: Main Station, South Barrack 


Road. 
Sub-Office, Waterport Street. 
пюрета 
Halepa (Crete 
Hong Kong \ hina) 
Horta (Fayal, Ä totes Islands). 
Ilo Ilo (Philippine Islands). 
Iguique MORD: 
yrenia (Cyprus). 
passam ( reich North Borneo). 
os (West Coast Africa cu The Marina. 
erouse (New South Wales) 
3 (Cyprus). 
La Serena. See Serena. 
Lemnos (Island of Lemnos). 


Lisbon (Portus үр Rua do Arsenal. 
Loanda: Sao Paulo de Loanda, Angola. 
Lourenco Marques. See Delagoa Bay. 
Macao (near Hongkong, China). 
Madeira Funchal). 
Madras (India). 
Mahé (Seychelles). 
Malacea (Straits Settlements). 
Maldonado (Uruguay). 
Malta: Central Office, St. Georges 

» Branch Office, 35, Str Reall, 

aletta. 


TELEGRAMS 


i J 


— — — —— = 


HOME and ABROAD :— 


ADELAIDE: NATIONAL MOTUAL BLDGS., VICTORIA SQUARE ; 
STOCK EXCHANGE, KING WILLIAM STREET. 


 MELBOURNH: EQUITABLE BUILDING, ELIZABETH STREET ; 


AUSTRALIAN WIDOWS’ 


FUND BUILDING 


(corner of COLLINS and WILLIAM STREETS). 


PERTH (W. 


AUSTRALIA): 


MOIR’S CHAMBERS, ST. 


EORGE’S TERRACE. 
SYDNEY : GIBBS ишш, 1, МООВЕ 8ТВЕЕТ. 


ALEXANDRIA: BOULEVARD RAMLEH (corner of OLD 
BOURSE STREET). 


CAPETOWS: ат aS BUILDINGS, PARLIAMENT 


DURBAN : TOWN HALL. 


BUENOS AYRES: 287 y 291, CALLE SAN MARTIN ; 
CALLE RECONQUISTA 230. 


MONTBYIDEO: 185, CALLE CERRITO. 

PERNAMBUGO:?2, RUA DO COMMERCIO. 

‚ RIO DI JANEIRO: 9, RUA DA CANDELARIA. 
VALPARAISO: CALLE PRAT 69. 


Маш» (Рнрриоә Islands): Calle Care- 
nero Binondo 

Maranham (N. Brasil) : 6o, Rua da 
Estrella. 

ми о Hotel des Postes et des 

Mauritius hore Louis : No. 3o, Ram- 

art Street. 
M (Sumatra). 
EC (Argentine): sov Necochea, 


Mollendo cer Vine 28 de Julio. 
Mombasa (East Africa). 

Mossamedes (Portuguese S.W. Africa). 
Mount Troodos (Cyprus). 

Nelson d ue se (E. Айтса). 


Меізов ( (Cyprus). 
Odessa (Russia): Grao Post Office, 


Paysar (Greece). 
ра ndu (Uruguay). 
in (China). 
Pond (Straits Settlements). 
Perim Island. 
Piræus rien Arcos St. No. 9. 
Pisagua (Chili). 
Platris (C yprus). 
Eorongos ( ruguay). 
Porthcurnow: Ireen R.S.O. Cornwall 
Port Darwin (S. Australia). 
Port Louis Кер, 5 
Port Said 
Principe: 
Pyrgos (Greece). 
Rettimo (Crete). 
Rhodes (Turkey ). 
Rio Grande do Sul (Brasil): 
Marechal Floriano Peixoto. 
Rodrigues Island: Mount Venus. 
Rosario de Santa F6: Santa Fé, Rep. 
Argentine. 
Rosario (Uruquay). 


2 M Antonio. 


103, Rua 


Indies. 
S. Brasil) 10 Praga 15 


evembro. 
St. Helena Island : The Hriars. 
St. Зай jess (0 (Praia) : Саге Verd. 


TA) БЈРМ Asores. 
За Nicola (Huenos Ayres. Kep. Argen 


S. Pedre (Huenos лок Argentine 
St. Thomé ( West Africa ^id 
a кшен с (Саре аре Verd). 

R 


uakin (Su ed Sea). 
8 Suda Bay, Crete. 
Suez (Egypt). 


ranch Office ma: 
Swakopmund ( (German S Род Ге с 


Talcahuano ano (Chil), 2 
Tenedos: Bosdja Ada Perth Шама. 
hina 


l'ientsin Nortb C 
зо delle Poste. 


Algarve, Portugal. 
Wei-hai- Wei: pen ти 
Weltevreden : 

Zante (Greece). 


ibar. 
Zarate (Buenos Ayres, Rep. Argentine). 


"end Offices: ELECTRA HOUSE. FINSBURY PAVEMENT, LONDON. Е.С. 
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TARIFF por Word from all parts of the UNITED KINGDOM, on and after AUCUST 1st, 1905. 


Te EUROPE. 
AUSTRIA anp HUNGARY . ден 
AZORES .. PE ‘iu - om 
BULGARIA КУ " eis <a 
ORETE coo | eee eee eee . ое 
FRANCE, via МАТА  .. 385 "bt 
GIBRALTAR : Pas 
GREECE -MAINLAND AND ISLANDS  ... 
ITALY... ы vas 7 ТЕ 
MALTA [ oe oe ees eee 
PORTUGAL EN is е = 


SERVIA [YI Jj eee * 
SPAIN... - E 
TURKEY, MAINLAND AND 
EXOEPT Crrnos з» n 
TURKEY, CYPRUS, ALL STATIONS vss 
Te AFRIGA. 
North— 
ALGERIA vss 8 sei а 
EGYPT— 
ALRXANDRIA 


Camo, 8085, Port SAID AND 
OTHER STATIONS 1н First 
REGION ... —- 

ALL Stations IN SBOOND Radion. 

ALL Stations IN THIRD Region... 

TANGIER s T is 

TRIPOLI m m m 

TUNIS ... isi vis es 

Red Gea Ports, &e.— 

ABYSSINIA .. bos ER 55 

ADEN . Р e “+ эз 

DJIBOUTI T 

[TAI [AN EAST AFRICA— 

MASsOWAB. AND OTHER PLACES E 

JEDDAH лир OTHER STATIONS 
IN HEDJAZ, via JEvpaB ... : 

PERDE sec we in 

PERIM .. NS ahs ves bud 

SUAKI 

YEME 


East Coast and Adjacent isiands— 


BRITISH EAST AFRICA PROTEC. 
TORATE— 
MoMBaSa ... NA : 
GERMAN EAST AFRICA— 
BISMAROKBURG AND Олл, 


via SHEIK Витр 


via 


MADAGASCAR 
MAURITIUS, SEYCHELLES AND 
RODRIGUES E 
PORTUGUESE EAST AFRICA— 
MosAMBIQUR, LouRENOO MARQUES 


Govt. STATI0N8 MOZAMBIQUE 
PROVINOB = т "x 
Berna — RAILWAY eel 
Srarions " ne 
Drermor ОР run ZAMBRST 
ZANZIBAR . 75 J 


a0 m зо 00 O0 оо dete 


Minimum Charge 


мо oecorecooooeoceoco = 
og ә “4 ©) „4 Фф и» 4 @ Фә о О-о ФР 


[е 


O O CO = м = 


S 2 


ao 
=” 
ө 


QOO -1 -3 о мон 


TELEGRAMS 


"m" i 


eg hh Q p һа 89 = c © o 


Te AFRIGA (continued). 
Seuth— 


BRITISH CENTRAL AFRICA PRO- 
TECTORATE (NYASSALAND) .. 
CAPE COLONY .. .. ... 

NATAL... 

ORANGE RIVER COLONY AND 
TRANSVAAL Bc “ease 

SOUTHERN RHODESIA ..  .- 

NORTHERN Ө 


West Coast and Adjaceat 833 


ANGOLA— 
BENGUELLA — 268 T 
ji GOVERNMENT STATIONS 
„ GOVERNMENT STATIONS ... 
MossAMEDES 
GOVERNMENT STATIONS 
BATHURST m i Ке 
BISSAO AND BOLAMA $ed NE 
BONNY 
is боуавкивит STATIONS 
BRASS .. ees eee 
CAMEROON 8. s К? 


CANARIES, via CADIZ z aor 
via Өт. VINCENT .. 
DAHOMEY—Koronov, &с. ... ose 
FRENCH CONGO—LIBBEVILLE, &c. 
ii GUINEA —CoNAKBY = 
OTHER PLACES 
SOUDAN (see SENEGAL). 
GERMAN SOUTH WEST AFRICA— 
SWAKOPMUND, &c.... eae 
GOLD COAST— 
AocRA AND SEKONDI ioe 
OTHER STATIONS ... T -— 
IVORY COAST—Granp BASSAM 


OTHER STATIONS ... 
LAGOS.. S 25 
GOVERNMENT STATIONS ves 
MADEIRA, via DIREOT ous s 
via CADIE xis ea 

PRINCIPE ET - is 
ST. JAGO, , via Sinner sg Е 
ADIE ... ade © 
ST. TH Home. vss а 
ST. VINCENT, via dimmer T T 


via CAD 
SENEGAL AND "FRENCH SOUDAN 
via St. VINCENT ... 

SIERRA LEONE & WATER STREET k 

CLINE Town RAILWAY OFFICES 

„ OTHER RAILWAY OFFICES 

TOGOLAND ... 
ASCENSION AND ST. HELENA | 


Te ASIA: 
BRITISH NORTH BORNEO— 
LABUAN ... E 8 Pos 
OTHER PLACES  ... sas ss 
CHINA —Hoxoc-Kono... n 
s MACAO - 
OTHER PLACES 
COCHIN CHINA  .. 
COCOS-KEELING ISLAN DS 
COREA—ALL STATIONS, via JAPAN... 
DUTCH BORNEO .. sis 


s. d. 


10 


0 co % TUITTIETITTITTT.TT 99 "CTI е № О с е сл сл 2 4 je 


юю соь оосо » 


[9] 


һа 
чооономомюмооооно он о 


һа 


ва O-10 сею бән о-о ос сс Эе «ә 


pa 


а 
CORSA Y о є 


- - - - 104. per Telegram. 


Te ASIA (continued). 


DUTCH INDIES—Java  ... 
OTHER Urne 
FoRMOSA ТЯ 


INDIA - INDIA...  ... 


::11111 


PENINSULA OF KWANTOUNG— 
Port ARTHUR, DALNY AND 
TALIENVAN ‘ee ae 

PERSIA, ah eon obs is 


via BOMBA 
PERSIAN - GULF _ BTATIONS— 
via MALTA.. е» 
via BOMBAY 
PHILIPPINES ISLAND OF Luzon .. 
is OTHER ISLANDS (Vi- 


BAYAS) 

RUSSIA IN ASIA Eom BOKHARA, 
via SINGAPORE 

SIAM, via SINGAPOBRB.. ‘s 

MOULMEIN.. 

STRA ITS SETTLEM ENTS—Panana, 
SINGAPORE, MALACCA AND NATIVE 
STATES ... oe m $us 

TONQUIN "T 

TURKEY IN ASIA, via Drazor vis 

via EL ARICH ... 

ji via BOMBAY .. 

YAP (CAROLINE ISLANDS) 


Te AUSTRALASIA. 

FANNING ND T — төз 
FIJI .. — ais 
NEW CALEDONIA . — - 
NEW SOUTH WALES .. TM 
NEW ZEALAND  ... — eee 
NORFOLK ISLAND .. T - 
QUEENSLAND 

SOUTH аяр WEST AUSTRALIA 
TASMANIA  ... see - 
VICTORIA ... ves - 


Te SOUTH AMERIGA. 


ARGENTINE REPUBLIC ... КЕР 
BOLIVIA 88 bx gue 
BRAZIL— 
PERNAMBUCO aes aus 
AMAZONSTATIONS— BREVES, CAMETA, 
Cuaves, GourupdA, МАСАРА, 


Morra ALEGRE, Moscbnino, 
PINHEIROS, SANTAREM, SOURÉ 
ALEMQUER, ITACOATIARA, MANAOS, 
Овтров, PARINTINS ds eas 
ALL OTHER PLACES ‘iss 
BRITISH GUIANA, via Sr. VINCENT 
CHILI—Purta ARRNAS - e 
- OTHER PLACES FM 
COLUM ВІА ... 
DUTCH GUIANA 
ECUADOR— 
GUAYAQUIL, via ST. VINOENT  ... 
OTHER PLACES 8 э» 
FRENCH GUIANA ... T" к 
PARAGUAY ... ses ve ivi 
PERU ... me se $i iid 
URUGUAY T m ies 
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COMMERCIAL CABLE CO. 
ATLANTIC 2 NEW YORK 
CABLES. CABLES. 


\ 
e 
КА 
"ee P — 
DOMINION\ OF CANADA 
* Ww 
| / 
ancouver — 
VW АЗА 1 8 — —— — 7 t 
y А EL cese y 7 S 2 9 


EW YORK AND BOSTON 


WITH COMPANY’S OWN LAND LINE SYSTEM THROUGHOUT THE UNITED STATES. 


DIRECT CONNECTION IN NOVA SCOTIA 
WITH CANADIAN PACIFIC RAILWAY TELEGRAPHS FOR ALL POINTS IN CANADA, 
WITH HALIFAX AND BERMUDAS AND DIRECT WEST INDIA CABLE COMPANIES FOR BERMUDA, WEST INDIES, 4. 
AND WITH THE BRITISH PACIFIC CABLE FOR AUSTRALIA, NEW ZEALAND &o. 


MARK YOUR MESSAGES WITH THE FREE INDICATION * VIA COMMERCIAL” OR USE THE COMPANY'S TRADE MARK FORMS. 


Hmap Ormos, New Yoru: 255, Broapway.  OLAmENCE H. MacgAY, Pamsrpgwv, (во. G. WARD, Vion-PaseSrbENT ABD mm Мандан. 
G mm Орлов, Lowpom: Візноргалти Housa, 55 & 56, Взнорвалти STREB? Wrrum, E.O. FampERICE WARD, Manager m ENGLAND. 


THE WESTERN UNION TELEGRAPH OOMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
ROBERT C. CLOWRY, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, te NEW YORK CITY direct, Beth Cables are duplereé, 


The LAND-LINE SYSTEM of the Company in AMERICA c ses 1,250.000 MILES о, 
WIRE, and 24,0000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXIOAN, th 
CENTRAL and SOUTH AMERIOAN TELEGRAPH OOMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the OUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA 
То ensure the Direct and Prompt Transmission o/ prb тант Cee teal таа Western Homispheri 


‘Via Western Union.“  scsics wii be wsasmitted. 


i gran Kt - 252, GRESHAM HOUSE, OLD BROAD STREET, LONDON, Е.С 
RECEIVING OFFICES 


40, MARK LANE, LONDON, Е.С. 2, NORTHUMBERLAND AVENUE, LONDON, W.O. | 10, FORSTER SQUARE, BRADFORD. 
21, ROYAL EXCHANGE, LONDON, k. o. 8, ROMFORD STREET and COTTON EXOHANGE, | 1, PANMURE STREET, DUNDEE. 

109, FENOHUROH STREET, LONDON, E. o. LIVERPOOL. 50, FREDERIOK STREET, EDINBURGH. 
THE BALTIO, 8T. MARY AXE, LONDON, E.C. BACKHALL CHAMBERS, BALDWIN ST., BRISTOL EXOHANGE BUILDINGS, LEITH, 

HAYS WHARF, TOOLEY STREET, LONDON, В.Ш, 4, WATERLOO STREET and 49, GORDON STREET, 31, BROWN STREET, MANCHESTER. 
UFFINGHAM HOUSE, ARUNDEL ST., LOND., W.O, GLASGOW. 1, SIDE, NEWCASTLB-ON-ZTNB. 
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ANGLO-AMERICAN TELEGRAPH COMPANY, 17° 


FOUR DIRECT CABLE ROUTES (Automatic Duplex System) ^ . 
FROM THE UNITED KINGDOM AND FRANCE TO 
All places in the United States, Canada, Newfoundland, West Indies, Mexico, Central America, South America, Australia, New Zealand, Tasmania, Ko. 


hee І Wel aa: 


/ Е 


PACIFIC 


ATLANTIC aL Pe д d 
UNITED p». os 


OCEAN 
| 

| х 
STATES OCEAN 


| 2 SOUTH *^ 
San JOSS V AMERICA 


RATE to NEW YORK CITY and all places in America Easterly thereof TLS. Sg 
AUSTRALIA, NEW ZEALAND AND TASMANIA .. 3s. „ 


THE NAME OF THE PLACE FROM WHICH TELEGRAMS ORIGINATE IS TRANSMITTED FREE OF CHARGE, 
For other charges and particulars apply at the Company's Offices, Stations, Agencies, or any Postal Telegraph Office. 


If using other than the forms issued by the Company, messages-should be marked “ VI A ANGLO. э 


The Public are recommended, in order to save time, to hand in their Telegrams at the following STATIONS of the Company: 


LONDON - e П, OLD BROAD STREET, E.C. BRISTOL BACK HALL CHAMBERS, BALDWIN STEEET. 
24, THROGMORTON STREET, B. Q. NEWCASTLE- o TYNE 1, SIDE. : 
109, FENCHURCH STREET BRADFORD .. 10, FORSTER SQUARE. 
2, NORTHUMBERLAND AVENUE, CHARING | EDINBURGH ;, 50, FREDERICK STREET. 
CROSS, W.C. DUNDESB--L 1 "e ru 'PANMURE STREET. 
HAY’S WHARF, TOOLEY STREET, S.E. LEITH .. ~ EXCHANGE BUILDINGS, 
46, MARK LA E.C. NEW YORK.. .. . STOCK EXCHANGE. . 
BALTIC EXCHANGE CHAMBERS, ST. MARY MORRIS. BUILDING, 68, BROAD STREET. 
AXE. MARITIME BUILDING, 8 AND 10, BRIDGE ВТ. | 
LIVERPOOL. Ж $84 A1, THE EXCHANGE, 445, BROOME STREE | 
MANCHESTER 1, BROWN STREET. MONTREAL.. .. . CORNER ST. SACRAM CRAMENT AND ST. FRANCOIS | 
GLASGOW . . 5 59" GORDON STREET. XAVIER STREETS. 
Tariffs and other information may be obtained at the following Agencies of the 88 — | 
CARDIFF . ATLANTIC BUILDINGS. AMSTERDAM . = PRINSENGRACHT | 
PARIS’ .. „ЫЧ: 87, RUE CAUMARTIN, ROME. „49, VIA VENTI SETTEMBRE. | 
HAVRE Бы BOULEVARD DE STRASBOURG, 118. BARCELONA 2 56, PASEO DE GRACIA. | 
ANTWERP .. . 19, RUE DU MARGRAVE. COPENHAGEN .. .. CHR. WINTHERSVEJ 2). ] 
General Offices of the Company, 26, Old Broad Street, London, Е.С. T. H. WELLS, Secretary 4 


ul ; `Š | 
: DIRECT UNITED STATES CABLE COMPANY,:  - 
" | 
"J 
Dh 
Direct Cable Route for Telegrams | 
ТО ALL PLACES IN THE 
UNITED STATES of AMERICA, CANADA, WEST INDIES, CEN TRAL 1 
and SOUTH AMERICA, AUSTRALIA and NEW ZEALAND. ' 
to many of the principal Telegraph Stations in 1 PER | 
the United States of America and Canada ERS e WORD. l 
to Australia and New Zealand — — .. As. 2 
For further particulars, Books of Forme, Tariffs, &c., apply at the General Offices of the Company. 
The Name of the Place from which Messages originate is P gi Free of Charge. 
HEAD STATIONS ( Always Open 
LON DON ..................... 59, MARK LANE, E.C. HALIFAX (Nova Scotia) ....... 48, BEDFORD ROW, 
LIVERPOOL .......... „ D6, EXCHANGE BUILDINGS. DOR TOI uo cage da ceo oci rao 27, DEVONSHIRE STREET and 
NEW YORK............... 60, NEW STREET. 16, STATE STREET. 
BRANCH. STATIONS IN LONDON: 
BALTIC EXCHANGE CHAMBERS, ST. MARY AXE, E.C. 

54, THROGMORTON STREET, E.C. 


4, BISHOPSGATE STREET. WITHIN, Е.С. 
EAST INDIA AVENUE, LEADENHALL STREET, E.C. 
1424, WINCHESTER HOUSE, OLD BROAD STREET, E.C. 
PROVINCIAL STATIONS : 
BRISTOL—BACK HALL CHAMBERS, BALDWIN STREET, | GLASGOW —4, WATERLOO STREET. | 
To save time the Public in London, Liverpool, Bristol, Glasgow and New York are recommended to hand | | 
| 


in their Telegrams at the Company's Stations as above, where receipts are given for the amounts charged. 

Telegrams for this Company's Cables handed in at Postal Telegraph Offices must be marked “ Via DIRECT CABLE.” This instruction is 
signalled Free of Charge. 

General Offices: WINCHESTER HOUSE, 50, Old Broad Street, London, E.C. T. FINNIS, General Manager and Secretary. 


THE ELECTRICIAN, OCTOBER 13, 1905. 


ELECTRICAL EXHIBITION, 
Olympia, 
STAND No. 98. 


September 25th to October aist. 


THE ELECTRICAL POWER STORAGE COMPANY, LTD., 
4, GREAT WENCHESTER STREET, LONDON, E.C. 


Telegrams: STORAGE LONDON, Telephone No, 1258 LONDON WALL. 


STAND 102, 


ELECTRICAL E X H l BI TI ON, mc. London. 


THE LARGEST AND BEST COLLECTION OF 


Books Enginee поето Subjects 
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